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If your system is PAL, SECAM or NTSC and
you use ITS, the TF2914 Insertion Signal Analyser
is the answer to your measurement problems
whether you are involved in broadcasting,
programme production or PTT networks. The
fast, push button action puts clear, unambiguous
digital readout of 24 accurate television
measurements at your fingertips. No more time-
consuming subjective tests using an oscilloscope.

Versions are available for all national and
international ITS formats including CCIR; NTC 7;
CBC and UK national.

,»KD o — =

TV Presswork in

What is more, the TF2914 can form the
nucleus of a fully automatic TV monitoring
system which can be as simple or as
comprehensive as desired. This can provide
instant, fully automatic scanning of system
parameters, selection of video inputs and executive
action whenever distortion exceeds pre-set
limits. Data outputs can be used for recording and
interrogation of the system either on site or at a
remote station.

Ask for full information and throw away your
oscilloscope graticules.

¢
MI MARCONI INSTRUMENTS

Marconi Instruments Limited - Longacres - St. Albans - Hertfordshire - England - AL4 0JN.
Telephone: St. Albans 59292 - Telex: 23350.

A GEC-Marconi Electronics Company
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Front cover shows the interior
of a power transistor made by
Newmarket Transistors Ltd

IN OUR NEXT ISSUE

Low-distortion audio osc-
illator. Constructional
design for T0Hz to 100kHz
instrument using i.cs and
suitable for distortion mea-
surements on audio equip-
ment. Distortion at 1-bkHz
lesc than 0.005%.

Band Il ferrite aerial — el
minating the telescopic
whip aerial of v.h.f./f.m.
portable radio sets. A unit
developed for the industry
by the BBC.

Amateur radio transmit-
ters and transceivers, the
second part of the survey of
amateur equipment started
in this issue.

ISSN 0043 6062
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Sullivan AC Test sets are designed
for the precise measurement of
ac voltage (10-500W); current
(0.5-30A) and power (up to

Y. million watts when coupled with
a current transformer). They can
also rmeasure dc voltage over an
exceptionally wide range.

The accuracy and reliability of our
AC Test Sets is assured by our
manufacturing technigues.
Components are hand fitted and
subject to a series of searching
checks. The coil and pointer, for
instance, goes through a delicate
test of balance known as poising.
We're the only manufacturer who
does this.

Every hair spring is cropped to
match the coil.

Every scale is hand calibrated, too,

matching it precisely to the
individual instrument.

Poised
~ for greater

_ efficiency

Wireless World, August 1977

Every resistor is aged to ensure
long term stability-so there isno
need for frequent recalibration.
At the end of the process, you get
an instrument of high accuracy
that is suitable for either
workshop or laboratory.

Sullivan also produce Precision
Multi-range Voltmeters,
Wattmeters and Ammeters. All
built to the same high standards.
If you'd like to know more, simply
get in touch with us. We're also
poised to deal with your enquiry.

(Sullivan)

H.W Sullivan Ltd.,
Archcliffe Rgad, Dover, Kent CT17 9EN.
Tel (0304)2@?620 Telex: 96283

. s THOMN Measurement and Components Division

WW—050 FOR FURTHER DETAILS
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120 BASIC RANGES

AC V, | & dB : 50uV/500V fsd, 50pA/500mA fsd, ~90dB/+50dB mid scale. Acc.+1.5% fsd above 500pV & 500pA .
Response 3Hz/200kHz above 5001V and 500nA. Input R = 1T00MQ on volts.

DC Vv, | & NULL : 150pV/500V fsd, 150pA/500mA fsd, polarity reversible. Acc.*1.5% fsd above 500uV & 500pA.
[nput R = 100MQ on volts. 5 Null ranges have centre zero lin/log scale covering *4 decades.

RESISTANCE : 0.2Q/10GQ in 7 ranges, polarity reversible. Low test voltage for solid state circuits.

LEAKAGE ot 3V © Uses 3V source with current ranges to iest capacitors, diodes and resistance up to 100GQ.

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

30 OPTIONAL RANGES

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

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

HIGH CURRENT : 1.5A/50A fsd, AC/DC, using Current Shunt. Price £15 + VAT,
TEMPERATURE : —150°C/"'5000C fsd in 7 ranges using Temperature Probe. Price £38 + VAT,

The instrument operates from a 9 volt battery, life 1000 hrs., or, AC mains when optional Power Supply Unit is fitted.
Size is 240mm x 150mm x 80mm. Weight is 1.75 kg. Meter scale length is 140mm. Leather case is available at £13 + VAT,

LE VE L L BISITTIY

MOXON STREET, BARNET, HERTS., ENGLAND, EN55SD.
TEL:01-4495028/440 8686

WW — 018 FOR FURTHER DETAILS
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FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

Series H3020

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

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

Chart speeds, selected by push buttons 0.1-0.2-0.5-1.0-
2.5-5.0-12.5-25 mm/sec.

Chart drive: 200-250V 50Hz

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

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

H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm

Series H327

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

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

Sensitivity' 0.02-0.05-0.1-02-05-1-2-5volts/cm
Width of each recording channel- 40mm

Chart drive: 220-250V 50Hz

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

Type H3271-1. Single pen: Dimensions: 259 x 384 x 165mm

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

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

high . PRICE £295.00 Weight 25 kilos PRICE £770.00.

Note Prices are exclusive of VAT

Available for immediate delivery

Z & I AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF

{ Tel. 01-727 5641 Telex: 261306
B e T e

WW-—-046 FOR FURTHER DETAILS

HIGH POWER DC COUPLED AMPLIFIER

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

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

* 3 YEAR WARRANTY ON PARTS AND LABOUR

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

* % %

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

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

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

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 82 Power supply 120-256V. 50-400Hz

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

Other models available from 100 watts to 3000 watts

MACINNES LABORATORIES LTD. | MACINNES FRANCE

i ) 18 Rue Botzaris
Macinnes House, Carlton Park Industrial Estate Paris 75019, France

Tel: 206-60-80 or 206-83-61

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

WW—029 FOR FURTHER DETAILS
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THE DYN:MIG DUO

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

A novel feature i1s that the amplifier is automatically switched on or off by sensing the power line of the radio / tape unit hence alleviating
the need for an on/ off switch

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

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

C15/15 Dataon S15
15 Watts per channel into 4Q) 6'' Diameter

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

Frequency response 50Hz - 30KHz 2" Active Tweeter

Input impedance 82 nominal 200z Ceramic magnet

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

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

Thermal protection
Size4 X 4 X 1inches

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

TWO YEARS GUARANTEE ON ALl OF OUR PRODUCTS

I.L.P. Electronics Ltd Please Supply
Total Purchase Price
Crossland House

I Enclose Cheque Postal Orders Money Order
Nackmgton, Canterbury Please debit my Access account Barclaycard account
Kent CT4 7AD Account number

Name & Address

Tel (0227) 63218

Signature

WW-086 FOR FURTHER DETAILS
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SAVEUPTOL75

DON'T MISS DORAM’S SHORT SAVE BAND

Both the complete Digital Multimeter kit KEY DATA
andthe complete Digital Frequency kit for only Digital Multimeter kit:
£99.95+ £8.00 VAT! Buy these products
already assembled andtogether they could
costyou upto £75 more!

Complete Digital Multimeter kit normally
£54.50+£4 .36 VAT.

Complete Digital Frequency Meter kit

_ normally £54.50+£4.36 VAT.

VOLTS DC 200mV. 2V 20V 200V. 500V
Inputimpedance 4 2M0)
Maximum sensitivity 100UV
VOLTS AC 200mV 2v.20V 200V 500V
Inputimpedance 4 2M )
Maximum sensitivity 1000V

CURRENTAC/DC  200UA 2mA, 20mA. 200mA. 2A

DigitalFrequency Meter kit:
20Hz to 50MHz in 3 steps

Frequancy range

Sensitivity 20mVrms
SOLDAS APAIRFOR et o+ e
ONLY £99.95 £3.00 VAT Maximuminput 1oV

Frequency Standard 1Mz 001% calibration toigrance

Digital accuracy. Ferranti-based technology. printed circuit
boards, elegant shatterproof carry-cases with display tiltfoot .. and
Doram dependability. What a rare chance to save even more than
usuai with Britain's leading professional kits, Don't delay.
posttoday.

4 Digt LED display with shuft left
{or 5 aigit readout

Accuracy L1 dgiti 01

Supply Voltage 220-240V ac with 12v dc 100mA
output for prescaier supply

YES IWANTTO SAVEUPTO £75 ppp” summ mumm smmm - somsm

complete Doram DIGITAL MULTIMETER and DIGITAL FREQUENCY

Please send me (subject to availabilty}
METER kits at £99.95 + £8.00 VAT | understandthat | canreturn the unused kits within 7 days and
I claim my money back i kits are returned in the form received and ready for re-sale

Display

Piease sendme complete DORAM KITS CATALOGUE(s). showing an additional 25 kits at 25p each

lenclose cheque/POvaiue

7

DEPEND ON NAME (BLOCKCAPITALS) I
Qram | -

D I I

1

TOWN
Thousancso'kumakevsdo!ormawelousva}ueandmooernlernno
Doram Electronics Ltd. PO Box TR8. Wellington RoadlnduslnalEsla!e COUNTY
Wellington Bridge. Leeds West Yorkshire LS122UF Postto DORAM ELECTRONICS LTD, DEPT W .M F . PO BOX TR8 LEEDS WEST YORKSHIRE LS12 2UF
R T N e e N TN b

Regsteredin London No 1155856
Direciors R A Marler O | Turner. F Chable

Plug into world-wide
coverage with the new T1 OOO

solid-state 2-30MHz Linear Amplifier

This compact desk-top package incorporates
the following features

& New generation high power transistors Loty
giving 1000W PEP, 600WCW output.

# Broadband requires no operator tuning
& Full VSWR protection

® Drive requirements 70-120W

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

Aero Electronics (AEL) Ltd.

Gatwick House, Horley

Surrey, England RH6 9SU. Telephone Horley 5353

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

WW—054 FOR FURTHER DETAILS
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We've just made the impossible . ..
a professional 3 /2 digit DM M Kit for less

than £70

The Sabtronics Model 2000 is an impossible
£69.95!
And that price still includes phenomenal accuracy,
range and professional features.

This all-new bench/ portable multimeter, reading

to 1999, has a basic accuracy of 0.5% * 1 digit,

and has five functions giving 28 ranges, 100%
overrange and overload protection. So you know
it's no toy!

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

Yet the 2000 is easy to assemble. We send you

all the parts you need, even the high-impact case.
We also send you clear, step-by-step assembly
instructions. - .
So you end up with a professional quality 3V digit
DMM for the unheard of price of less than £70.
From Sabtronics, specialists in digital technology.
And manufacturers of the impossible.

Order yours today!

sabtronics 7;

SPECIFICATIONS: (condensed)
DC volts in 5 ranges: 100uV to 1000V.
AC volts in 5 ranges: 1004V to 1000V.
DC current in 6 ranges: 10nA to 2A.
AC current in 6 ranges: 10nA to 2A.
Resistance in 6 ranges: 11) to 20M\).
input Impedance: 1T0MQ).
Display: 9mm (.36"') LED.
Power requirements: 4.5 VDC to 6.5 VDC.
(4 "'C’"" cells - not included).
Size: 8"'W X 6.5D x 3.0"'H.
(203W X 165D X 76H mm).

ORDERING INFORMATION FOR READERS OUTSIDE THE U.K.

The price listed 1s for readers In the U K. only which includes import
dutiesand VAT

For readers in overseas countries the price is £49.95 plus £5 00 for
Handling and postage. not included are any import duties or other taxes
levied upon receipt of goods overseas Payments from overseas
customers should be made only by Bank drafts or International money
orders and payable to Sabtronics International Orders should be sent to
Sabtronics International Ltd.

Winkelriedstrasse 35

6003 Luzern

Switzerland

ER

Made in U.S A,

Sabtronics (U.K.) Ltd.
50 Galton Road
Westcliff-on-Sea

Essex

r ww7 }
| To: Sabtronics (U.K.) Ltd.

| 50 Galton Road |
| Westcliff-on-Sea, Essex |
| |
! Please send me . . . . . Sabtronics Model 2000 DMM {
= Kit(s) at £69.95 each incl. V.A.T. and Postage. I
| |
] Total enclosed herewith: £ .. ... |
| |
: Name . .. ... . % aaaas s :
| |
| Address . ......... . |
| |
: City .. .. ... .. County . .. ..... . ... I
| Readers Overseas please see ordering Information. J
L e e e e e s e s e e s e e s et s e e e
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PLASTIC FASTENERS
FOR ELECTRONICS So E. E. Do
The new name in

SELF-ADHESIVE CABLE CLIPS are a quick
Mini Processors and

and simple means of securing cables, cords and
associated equipment

small looms to flat surfaces. No drilling or

fixing screws necessary. The peei-off backing 1s
C1 30/60 Cassette interface kit 300/600
baud complete with all components includ-

removed immediately before placing the clip
The coating adheres to most clean, flat surfaces

tng switches, L.E.D.s, motor control relay,
etc.

and withstands a wide range of humidity and
For the 6800 User

temperature. Cable clips are moulded in natural
nylon and have rounded edges to prevent
damage to the cables,

M-16 16K Memory plug compatible with
the SWTPC 6800 and allows expansions
under 32K without modification.

Used in conjunction with the P-38
EPROM boards a total of 56K of RAM
plus EPROM may be used in your system.
P-38 Provides room for 8 - EPROMS and is
switch selectable to any 8K memory
location beginning at 0000 or any

for strapping wires and cables into tight, o
compact looms. The ratchet fastener is adjust- | B
able and can be released by pinching-in the jv- g
sides of the fastener head. Cabie straps are
made from black nylon

WIRE TIES are a flexible means of fastening

__.--_-."1_.“ wires and small cables into orderly, compact
2 -3 looms. They are quick and easy to fit and can be
= re-used, greatly reducing re-looming times.
Wire ties are made from nylon and are available
in various sizes each determined by a different
colour.

rThe P.C. BOARD GUIDE is a self-retaining
edge support for printed circuit boards. It has
good panel retention and grips p.c. boards
firmly and securely. The guide is available in

CABLE STRAPS are semi-permanent fasteners ___-=

two types of material - yellow acetal or grey - X
Noryl, for high temperature and voltage appli- ; multiple of 8K.
Fcatlons —_4 Alternatively Mikbug plus 7 EPROMS
P.C. BOARD SPACERS are simple to fit, one-
piece mouldings for use with p.c. boards. They can be accommOdated;
have a self retaining shank for fastening into P-38-1 As above plus interface to Paper
- panels and a T-shaped anchor for securing p.c Tape reader
boards of 0.062" thjckness. They have good p -
_ resistance to vibration and are suitable for P-38-FF Contains all the features of the
. board-to-board or board-tochassis use _‘ P-38-| plus a plug in interface to the
'_P.C. BOARD STAND-OFFS are quickly assem- ' Fruqal flo
bled. self-retaining panel supports for p.c == ol g pPpYy. . .
boards. Made from natural (off white) nylon and BFD-68-1 Basic floppy disc system includ-
have good resistance to vibration. Suitable for £ . 1 Di dri . .
panels up to 0.079" thickness. Stand-Offs accept -H;;"T"T:__:r"" ng . isc drive (in cabinet capable of.
a No. 4 self-tapping screw holding up to 3 drives).
P_ P PLASTIC RIVETS fasten panels, fittings and_’ BFD-68-2 As above but 2 drives.
AT name plates to metal plastic and wood. Resilient :
e S 4. enough to fix into brittle materials like fibre- BFD'68'3 As BFD-68-1 but with three
[‘_\x"\ ———- @lass, hardboard agd glass. Shank, head and drives.
Ak " . pin are one piece. Fixing is by driving the pin
- through the head into the space between the The BFD-68 System comes completely

‘ legs, Qripping the work assembled with a disc controller that is plug
DRIVE FASTENERS hold two or more panels compatible with the SWTPC 6800. The

together. Easily fixed, normally by thumb . )
p;essureb INoE gpecial tools 'required. 'Boat- ey cabinet and power supply is capable of
shaped DRIV asteners are for panels of thin  7&==3 1Y 1 i

and medium thickness and are removable i I handllng CRALS thre‘? drives.

Ribbed Drive Fasteners are used in blind holes The BFD-68 includes a bookstrap
where hole length exceeds lergth of shank

b 4 PROM to operate the DOS. 80K - bytes per
PLASTI(': HOLE PLUGS are quick, inexpensive Disc
means of plugging unwanted holes. Hole Plugs .
keep out dust, dirt and moisture. Attractively Diskettes for the BFD-68 System.
shaped heads give a neat finish. The snap action - Brg :
grip of the Hole Plug makes a vibration resistant SA 400 Addmonal dnves for the BFD'68
seal. Hole Plugs are made from nylon and are system.

= _nonoeioy o Y| PROM PROGRAMME FACILITIES AVAIL-

LOKUT ANCHORS are used to strengthen ] )

ABLE from your 300 baud cassette tape.

For the S100 User

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

AT S T o | | aicmemory e
AND METAL FASTENERS 8K memory kits
| - CENRCETS ONEGNEST 4 Send S.A.E. for full range and price list to:
HARMSWORTH STRUMECH ENGINEERING LIMITED
HARMSWORTH, TOWNLEY & CO.LTD. Electronics Division
HAREHILL TODMORDEN LANCS OL14 5JY Portland House, Coppice Side
Phone TODMORDEN 2601 (STD 070-682 2601) 4 Brownhills, Walsall WS8 7EX
WW—032 FOR FURTHER DETAILS WW — 071 FOR FURTHER DETAILS
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ELECTRONIC ORGAN

The only organ you can burld in stages and 1ailor
1o your requiremennts as you go along - and at
each stage you |l have a fully working
instrument! We haven t got the gimmicks yet -
they re coming sooni but we have got the most
beautiful sounds - you won t find them on any
organ less than twice our price So gat our

MES 50 series leaflets now' 85p buys the three
available so far

This high quabity Graphic Equatiser will enhance even the most
sophisticated system at a fracton of the cost of a ready-maae
equaliser of equal quahty You can get all the parts from us
except woodwork! including drilled apd printed metalwork
Construction details in our leaflet 15p

TV. GAME

Play fascinating games NOW on your
We stock an excelient range of tools | A compietely self-contaned pedal own tv in your own living room. The
especially for the electronics enthu- unit 13-note 2-oclave range 4 kids will think it's magic when the
siast. From miniature wiring tools 10 organ S'°",SA“ o b a"deld © scores pop up on the screen. Lay your
multimeters including soldering irons f's”lyhg'g:;;gu:f:r ;;’;‘fﬁ;f:::s | bets — anyone could win — with
and desoldering tools, screwdrivers, four envelope shapers o give a Maplin's prices everyone can win.
cutters, pliers, strippers, miniature reat bass guitar sound A must for Complete kit to play four games only
electric drills for p.c.b.’s, transistor the solo gutanst Full construction £24.50. Add 35p for copy of
tester, etc. Full details on catalogue detads in our catalogue - post the 1 construction details. See our June
pages 167 to 176. cotponlbelon oy newsletter for details of rifle kit.

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

Please rush me a copy of your 216 page catalogue by return of post.
| enclose 60p, but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 60p refunded

immediately.
NAME

ADDRESS
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l Wi JENSEN

special quality industrial
tool kits and cases

Send now for details of the superb Jensen range of tools,
meters and accessory equipment, all in the most handy and
robust cases — also available separately. Jensen products are
specifically designed for industrial use, perfect for all
engineers, technicians, electricians, instrument repairmen etc,
Choice of more than twenty kits and cases.

Write for free Jensen catalogue to:

SPECIAL PRODUCTS DISTRIBUTORS LTD,

81 Piccadilly, London W1V OHL. Tel: 01-629 9556. Cables: Speciprod London W1.

WW —049 FOR FURTHER DETAILS

fFour Good Reasons
for using
Zettler Relays:

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

Flatform Relay AZ 531

for universal application with
control circuits, i. e. for yblack and
white« operation. 2 independent
changeovers. Contact material
Fine silver, silver cadmium oxide.
fine silver with hard gold flashing.
Printed circuit mounting
{27.5x22.5%11 mm}.

Coil voltages: 6 to 110 VDC.
Contact rating

110 VDC/125 VAC max

1A/2.5 A max., 30 W/100 VA
Also available in spray-proof version
with an ultra-welded base.

- Let us help you with your switching problems.

est. 1877

Zettler UK Division
Brember Road - Harrow, Middx. HA2 8AS - Tel. (01) 422 0061

Zettler offers more than technology

WW-039 FOR FURTHER DETAILS
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— BIMBOARD

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

BIVIBOARD

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

Incorporates Bus Strips For Vcc And Ground

Includes A Component Support Bracket
Has Over 500 Individual Sockets

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

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

BOSS KUSTRIAL MOULDINGS LTD

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

FOR HiGH VOLTAGE SUPPLIES, SAY ERIE

When you talk about designing and packaging miniature

rlow current high voltage power supplies and voltage
multipliers, the name Erie should come first. What other
manufacturer of these sophisticated devices has its own
in-house capacitor and rectifier technology ? From very
low input voltages, Erie can produce up to 50000 volts
output.

When size and weight are at a premium and reliable
performance is essential let Erie Technological Products
of Canada design and build your high voltage power
supplies and voltage multipliers.

For the latest information on “‘state of the art’’ power
supplies and multipliers contact :—

ERIE ELECTRONICS LIMITED

South Denes, Great Yarmouth, Norfolk.

Tel: 0493 56122 Telex: 97421
Components ITT

WW—051 FOR FURTHER DETAILS
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- BULK ERASURE PROBLEMS?

LR70
MAX REEL SIZE 81"

LR71

MAX REEL SIZE 112"

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

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

Moderately priced and available from:

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—031 FOR FURTHER DETAILS

“ELECTRONIC

FiLI AT

THE MODERN WAY TO MEASURE TEMPERATURE

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

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

(VAT 8% EXTRA)

Write for further details to
HARRIS ELECTRONICS (LONDON)
138 GRAY’'S INN ROAD, LONDON, WC1X 8AX
(Phone 01-837 7937)

Price £25.00
Price £25.00
£27.50

WW — 008 FOR FURTHER DETAILS

seen fromthe
professional
angle

the 201is something
quite personal...

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

Specifications:

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

5 It V/5 It Tesla (50 Hz). Polar Pattern:
Hypercardioid. Output impedance:
200 €. Load impedance: > 1000 2,
Connections: M 201 N (C) = Cannon
XLR-3-50 T or Switchcraft: 2+3 =
200 2,, 1 = ground. M 201 N = 3-pin
DIN plug T 3262: 1+3 =200 Q .

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

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

A

BEYER DYNAMIC (GB) LIMITED

1 Clair Road, Haywards Heath, Sussex.

Tel:Haywards Heath 51003
WW — 065 FOR FURTHER DETAILS
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JY PROFESSIONAL
POWER AMPLIFIER

*MODULES

FEATURES :

SHORT & OPEN CIRCUIT, IMPEDANCE
OVERLOAD, MISMATCH AND THERMAL

PROTECTION. ONLY 5 EXTERNAL
CONNECTIONS REQUIRED.
FULL 2 YEAR GUARANTEE.
JPS price JPS price JPS price
80 (£20.62) 100 (€£25.85) | 160 (£32.61)
Power Output 70watts RMS 110 watts RMS 170 watts RMS
7.6 ohms 7.5 ohms 7.60hms

Frequ. Response

10-30 kHz - 0.6d8

10-30 kHz - 0.6dB

10-30 kHz -0.6dB

Slewing Rate

7.3V permicrosec.

8V per microsec.

8.4V per microsec

T.H.D.

0.06% @ 1kHz

0.06% @ 1kHz

0.06% @ 1kHz

Damping Factor

200

400

400

Hum & Noise

116d8 below 70
wattg

116d8 below 110
watts

116 dB below 170
watt

Input Sensitivity | 0dB(0.776V) 70 0dB(0.776V) 110 | 0dB(0.776V) 170
watts watts watts
Input Impedance | 47k 47k 47k
Power R . 36Volts * 46Volts _| +55 volts
Overall Dimens. | 5.8°* Long x 3°* 5.8"' Long x 3'° |4.8” Long x 3"
Wide x 1°' High. Wide x 1°" High Wide x 1'° High

Heat Smk 8" 'x
5 x

For Industrial usage the frequency response of the amplifiers can be
extended down to DC 4+ 0dB-0.2dB Input Impedance & Sensitivity can be
modified to suit particular requirements.

POWER SUPPLIES

PS60 powers 1JPS60 price £13.53
PS100 powers 1 JPS 100 price £15.51  PS100/2 powers 2 JPS100 price £28.82
PS160 powers 1 JPS 150 price £19.22 PS150/2 powers 2 JPS150 price £30.75

All Prices Are Subject To 8% VAT

BELMONT HOUSE - STEELE ROAD
PARK ROYAL - LONDON NW10 7AR
TELEPHONE 01-961 1274

" WW.043 FOR FURTHER DETAILS

DATA AND
GCOMMUNIGATIONS
TERMINALS

Teletype 28, 32, 33, 35, 40
TermiNet 30, 300 & 1200 (30 and 120 cps)
Teleterm:1132 and 1200 series.{portable /fixed 30 cps)
with integral coupler and RS 232C)
Other page printers (by Siemens, ITT Creed, etc.)

* 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

[TAM 805 BTRACK)
MASTER RECORDER

¢ Fully modular elec-
tronics using plug
in PCB's through-
out. Separate sync
and replay amps
give identical
levels  Switchable
VU’'s with slow
decay Individual
oscillator for each
channel Doiby A
switching facility
Comprehensive
facilities include
i sync on all chan
: nels, servo con-
trolled capstan
modularelectron
ics, variable speed
toptional), relay
solenoid operation
Compact presenta
tion for easy porta
1 bihity

£ 1 890 + VAT Full console optional extra

Compatible 8-output Mixer available
£1360 + VAT

Industrial Tape Applications

am

1/

CTARI DP-4050
CASSETTE COPER :

Ideal for one copy
or ten thousand

e Eight times copy
speed. foolproof
operation for non
skilled personnel
modularconstruc-
tion,, servo-con
trolled direct cap
stan drive

Immediate delivery

THESE ITEMS ARE INDUSTRIAL
DUCTS AND SUBJECT TO 8% VAT

PRO-

1/7 Harewood Avenue, Marylebone Rd., London, NwW1
Telephone: 01-724 2497. Telex: 21879

WW — 080 FOR FURTHER DETAILS
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THE FRG?

FOR THE FINEST VALUE IN THE WORLD

Synthesised General Coverage
Communications Receiver

The FRG7 is a solid state mains and 12v. receiver
offering continuous coverage 0.5—30 MHz with
specifications unparalleled in its price range.

lts advanced circuitry provides superb performance for professional.

or amateur alike: search, monitor, test, amateur or broadcast band

applications.

The use of a Wadley loop (using the same VHF oscillator to mix up,
then after pre-mixing with a stable crystal source down again (this
cancelling all drift from the variable oscillator). It provides equivalent
performance to 30 crystal controlled converters feeing a low IF, but
without the image problems of such an arrangement.

The signal path starts with the choice of 3 antenna connectors: for 1.6-30 MHz, a 50/75 ohm feed (to a SO239 (UHF) coax socket and a
binding post) and for 0.5-1.6 MHz (medium wave) a separate high impedance binding post. A 3 position 0-40dB'switchable attenuator aids
reception of very strong signals and reduces adjacent channel interference. The low noise MOSFET RF amplifier provides a SSB sensitivity
of 0.254V (for 10dB N+S/N at 10.5 MHz) and is sharply tuned by a well calibrated 'pre-selector’’ capacitor with 4 band switched coils.
Its output is low pass filtered (fc=35 MHz) removing VHF image problems from the following mixer. This comprises a pair of JFETS, driven
by the "MHz set” 55.5—84.5 MHz, oscillator, which upconverts the signal to the band pass first IF to 556 MHz + 500 KHz where it is
MOSFET amplified. The second IF of 2-3 MHz is produced by a FET mixer by hetrodyning with the synthesiser derived 52.5 MHz signal.
A | MHz crystal oscillator and diode harmonic generator produces a 3-32 MHz comb spectrum. This, with the first hetrodyne oscillator (MHz
set) is fed to a dual balanced i.c. pre-mixer. The output is expurged by a multiple stage selective amplifier producing the 52.5 MHz second
oscillator. A small fraction of this is rectified, DC ampiified and lights the ‘lock’ LED (saving power) when the MHz oscillator is malset. The
2-3 MHz signat is MOSFET amplified and fed to the third mixer (a JFET whose input and output are tuned by capacitors ganged to the main
tuning control) where it is hetrodyned to the final IF by the main VFO which covers a 1 MHz range (2.455-3.455), is clearly calibrated, to
5 kHz (or better), well buffered and highly stable. The third (455 kHz) IF starts with the ceramic selectivity element and is followed by two
stages of bipolar (the first in the signal path) amplification before the choice of detectors; twin diodes for AM, or a 4 diode product detector,

with well buffered switched frequency (for selectable
sidebands) B.F.O. A diode rectifies, a fraction of the
output from the final IFT, this is boosted to drive the
iluminated ’'S”" meter and automatically gain control
the MOSFET amplifier in the RF, second and third IF
stages, reducing fading and distortion. Immediately
following the demodulator is an automatic noise limiter,
highly effective in suppressing pulse type interference
on AM signals, and a three position ""tone’’ switch a
(high, low or band pass) audio filter, reducing the
bandwidth to that required. A transformerless AF
amplifier : delivers a generous 2W to the internal 5'* x
or external speaker, drives a phone jack, and a
“volume’'’ independent output for tape recorder. The
receiver is, mains (234VAC), external (12v DC) or
internal dry cell powered, the most economic source
being automatically chosen. This is reduced to a stable
regulated 10v. (or 9v. for oscillator and the harmonic
generator). A dial lamp switch is provided to conserve
power on battery operation.

PERFORMANCE WITH ECONOMY
WORLD WIDE WIRELESS

[ — e mo s o ——— e i
: RF Tat MIX st IF 2ndMiX | II
ATT QI01 Q02 103 ol04 Qo5
h 35K40 25KI9x2 35K40 25ki9 | |1 :
L 5 5-545Mrn ’ II \
i rteplrtepdeptarieplgl rpdepiy 1 1
| eeesET 1 |
osc-umr: % swer : : :
PEISZS) | g dues p 1 )
__________ Loeom o= 4 I !
oo - |
1 i 0sc H-GEN PRE MIX BPF - AMP \ : |
' Q30} 0301 302 06 2107~ 109 1 0
| &5 | 2scare INSO N 2578413 il (-
IL T 3~32mmat ) 52 SMHz [ | .
R Em T T T I gl |
0 [ i
| Jrawporv OC-AMP DET 1 g
X T _Qm Qi D11 102 i \
x | | 2scs72 250372 15196512 il |
1
LoCK L' ___________ AF - UN) T{PB-1526) _J ] |
O ST ISR TIT- J |
————— o= =—-——= ]
| ! N O
[
[ 438501 am am ||
00 AMIC 3ed 1F ET ANL TONE aF ame |!
I o CER 0403 406 Da02 0407 cont 2410 s
: FiL 25037242 NGO INGO AN214 :
1 — [} PHONES.
: J 558/Cw :
] BFO BFO BUFF BAL-DET AGC- DET AGC 1
I Q408 Q409 D403~ 406 D40 Q407
| 25KI19 280372 IN6O2 4 INGO 250372 || @5 METER
1 1

CONSERVATIVE SPECIFICATIONS

FREQUENCY RANGE 0.5-30MHz General
coverage in 4 bands AUDIO DISTORTION
less than 10% at 2W output AUDIO
OUTPUT more than 2W. ANTENNA IMPE-

MODES SSB (selectable USB&LSB) AM,
AM/ANL, or CW CIRCUITRY 13
bipolar and 9 field effect transistors 2 ICs and
16 diodes. SIZE 13%''W x 6'H x 11%''D.

FREQUENCY STABILITY within 500Hz
during any 30 mins. after warm up.
SELECTIVITY *3KHz at 6dB (nominal) with
+7KHz at —60dB down. WEIGHT 15Yalbs

DANCE 50-75 ohms. Unbalanced for POWER REQUIREMENTS 13.5V DC. Neg without batteries. SENSITIVITY 0.25uV for
1.6-30MHz. High impedance for ground or 8 of HP11, or 10dB. N+ S:N ratio for SSB and CW. 0.7V
0.5-1.6MHz. 100/110/117/220/234V AC 50/60Hz. for 30% modulated AM at 10.6MHz.

-~ R AGENTS

Amateur Electronics
508-514 Alum Rock Road
Alum Rock

Birmingham B8 3HX

Western Electronics (UK) Ltd.
Fairfield Estate

Louth

Lincolnshire LN11 OJH

~__ _—

—
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“ Where can | get a Universal Bridge
that's good enough for the labs, simple
touse and tough enough for the Shop
floor and doesn't cost a for tUHE?’,

"Here=AVO's Universal Bridge B150 Mk. 3 gives you
measurement of resistance, capacitance, inductance
accurate to 1%, can be used anywhere, it's battery powered.
And anyone can use it, connections are simple and readings
easy to take-with no calculations thanks to the mechanical
in-line digital display and interlocking units selector.

The B150Mk. 3 ~for use in production, quality control,
development labs-even at goods inwards. Tough metal
cabinet, and the AVO guarantee of reliability, serviceability
and accuracy, ali at a price that's a pleasant surprise. From
good distributors everywhere,

Ring us for the name of your nearest stockist or for
fuller details of AVO's Universal Bridge B150 Mk. 3.

Avo Limited, Archcliffe Road,
Dover, Kent.CT17 9EN.
Tel: 0304 202620 Telex:96283.

.:uL... Thorn Measurement Control and Automation Division
WW — 007 FOR FURTHER DETAILS

METER PROBLEMS? Wilmslow

Audio

THE Firm for Speakers!

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

ATC @ AUDAX @ BAKER @ BOWERS & WILKINS
® CASTLE @ CELESTION @ CHARTWELL @
COLES @ DALESFORD @ DECCA @ EMI @

EAGLE @ ELAC @ FANE @ GAUSS @
GOODMANS @ HELME @ |.M.F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @
LEAK @ LOWTHER @ McKENZIE @
MONITOR AUDIO @ PEERLESS @ RADFORD

137 Standard Ranges in a variety of | @ RAM @ RICHARD ALLAN @ SEAS @

sives ang stylings avajiable for 10.14 TANNOY @ VIDEOTONE @ WHARFEDALE

days delivery. Other Ranges and

ial i nb de to order.
special scales can be ma rder | WH_MSLOW AUD'O (Oept. Ww)

Full Information from: ‘ SWAN WORKS. BANK SQUARE. WILMSLOW. CHESHIRE SK9 1HF

HARRIS ELECTRONICS (London) , Discount Hi-Fi, etc., at 5 Swan Street and 10 Swan Street

: Tel. Wilmslow 29599 for Speakers Witmslow 26213 for Hi-Fi
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 ! 2 LA A
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Antex introduce
- anewold friend

New from Antex—the CX miniature soldering iron, the
very latest addition to the range that has given us a reputation
second to none.

Manufactured on the same principle as the extremely
successful X25 the CX incorporates these points:

[J Heating element encased by inner thin ceramic tube,
outer tube of stainless steel.

] Soldering bits fit precisely over steel tube, with easy and
quick exchange possible for any of the additional bits (shown
in photograph).

Stand Model ST3 has a
chromium plated steel spring,
two sponges for cleaning the
bits and is priced at £1.40
exclusive of VAT,

Model X25 is a general purpose
soldering iron, also with two shafts for
toughness and perfect insulation.
Available for 220—250 volts or 100—
120 volts at 25 Watts and priced at
£3.40 exclusive of VAT.

[J Use for ordinary or micro-soldering: tip sizes range
from 6mm down to 1mm.

3 Awvailable for 220—250 volts or 100—120 volts.

[0 Weight—1%o0z (40gram) Length—7%" (19cm).

[ Price—£3.40 fitted with standard bit 342" (2.3mm). Spare
bits £0.46; £0.72; £0.84. Exclusive of VAT.

Adaptable, efficient and with a very high safety standard,
the Antex CX may be small—but it’s already building up a big
reputation!

Send the coupon below for colour catalogue and price lists.

r Mayflower House, Plymouth.-l
| ° ° ° Telex 45296 Giro 2581000 |
1 To Antex Ltd;

i Please send me catalogue and price list.

i Name

Address

Telephone (0752)67377/8 |
MODEL CX  Freepost Plymouth PL11BR.
L_———————— [ K N N N N N ]

L
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15—240 Watts!

The HY5 15 @ mono hybnd amplitier ideally suited for all applications. All common input functions
(mag Cartridge tuner. etc) are catered for internally, the desired function is achieved erther by a
multi-way switch or direct connection to the appropriate pins The internal volume and tone circuits
merely require connecting to external potentiometers (not included) The HYS is compatible with ali

Pream ""er I'LP power amplifiers and power supplies. To ease construction and mounting a P C connector is
supplied with each pre-amplifier

FEATURES: Complete pre-amplifier in single pack — Multi-function equalization — Low noise -— Low
distortion — High overtoad — two simply combined for sterec

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

INPUTS Magnetic Pick-up3mV- Ceramic Pick-up 30mV, Tuner 100mV Microphone 10mv
Auxiliary 3-100mV: input impedance 4 7k¢} at 1kHz

OUTPUTS Tape 100mV: Main autput 500mV R M S

‘ACTIVE TONE CONTROLS Treble ~ 12dB at 10kHz; Bass = at 100Hz

DISTORTION 0 1% at 1kHz Signal/Noise Ratio 68dB

OVERLOAD 38dB on Magnetic Pick-up: SUPPLY VOLTAGE = 16 50V

Price £5.22 + 65p VAT P&P free

HY& mounting board B1 48p + 6p VAT P&P free

H Y3 0 The HY30 is an exciting New kit from | L P it features a virtually indestructible ! C with short circuit

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

. mounting kit. together with easy to follow construction and operating instructions This amptifier 1s
] 5 watts "‘lto 8 Q ideally suited to the beginner in audio who wishes to use the most up-to-date technology avaitable

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

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

oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R M .S into 8¢) DISTORTION 0 1% at 15W

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

SUPPLY VOLTAGE = 18Y

Price £5.22 + 65p VAT P&P free.

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

25 w tt 'm 8 Q Fidetity modules in the World
a s l 0 FEATURES: Low Distortion — integral Heatsink -- Only five connections -- 7 Amp output transistors

- No external components

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

OUTPUT POWER 25W RMS in 80 LOAD IMPEDANCE 4-16() DISTORTION 0 04% at 25W at
TkHz

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

SUPPLY VOLTAGE + 25V SIZE 105 50 25mm

Price £6.82 + B5p VAT P&P free

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

. FEATURES: Very low distortion - Integral Heatsink -~ Load /ine protection -— Thermal protection
BU Wa"s Into BQ Five connections -— No external components
APPLICATIONS: Hi-Fi -~ High quality disco — Public address -- Monitor amplifier — Guitar and
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 60W RMS into 82 LOAD IMPEDANCE 4.161) DISTORTION 0 04% at 60W at

kHz
SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35V
Size 114 x 560 x 85mm
Price £15.84 + £1.27 VAT P&P free.

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

FEATURES: Thermal shutdown -— very low distortion -— Load tine protection - Integral Heatsink

g No external components
]20 Wa"s lnto BQ APPLICATIONS: Hi-Fi -~ Disco. -~ Monitor - Power Stave -— Industrial -- Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 81). LOAD IMPEDANCE 4-16¢) DISTORTION O 05% at 100W at
1kHz
SI?E[;JAL NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kH7 - 3dB SUPPLY VOLTAGE
Vv o

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

‘The HY400 s [ L.P 's "8ig Daddy" of the range producing 240W into 4¢) It has been designed for

Y4 high power disco or public address appiications. If the amplifier is to be used at continuous high power
levels a cooling fan s recommended The amphtier inciudes ali the quatities of the rest of the famuly to
lead the market as a true high_power hi-fidelity power modute

240 wa"s "“0 4Q z::;’;z:i: Thermal shutdown — Very tow distortion — Load line protection No external

APPLICATIONS: Public address - Disco -— Power slave - Industrial Fim

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 4\) LOAD IMPEDANCE 4-161) DISTORTION O 1% at 240W at

1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE
asv

INPUT SENSITIVITY 500mV SiZE 114 x 100 x 85mm

Price £32.17 + £2.57 VAT P&P free.

PUWER P5U36 surtable for two HY30 s £5.22 plus 65p VAT P/P lree
PSU50 suitabie for two HYS0 s £6.82 pius B5p VAT P/ P free
SU 70 sunable for 2 HY 120 5 £13.75 plus £1 10 VAT P/P free
SU PPL'ES PSUS0 sunable for one HY200 £12.65 plus £1.01 VAT P/P free
PSU180 suaable for two HYZ000 s or one HYA00 £23.10 plus £1 85 VAT P/P free

a48ppiu

TWO YEARS GUARANTEE ON ALL OF QUR PRODUCTS

I.L.P. Electronics Ltd Please Supply
C land H Total Purchase Price. .

I'OSS. an ouse | Enclose Cheque [ Postal Orders [1 Money Order [
Nacklngton, Canterhury Please debit my Access account [ Barclaycard account [

Account number - N
Kent CT4 7AD Name & Address

Tel (0227) 63218 Signature___ . o )
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Unique full-function
8-digit wrist calculator...
available onlyas akit.

A wrist calculator is the ultimate in common-sense portable
calculating power. Even a pocket calculator goes where your
pocket goes - take your jacket off, and you're lost!

But a wrist-calculator is only worth having if it offers a
genuinely comprehensive range of functions, with a full-size
8-digit display.
Thisone does. What's more, because it/sakit, supplied direct
from the manufacturer, it costsonly avery reasonable £9.95

* (plus 8% VAT, P&P). And for that, you get notonlya high-
calibre calculator, but the fascination of building it yourself.

How to make 10 keys do the work of 27

The Sinclair Instrument wrist calculator offers the full range of
arithmetic functions. it uses normal algebraic logic (‘enter it as
you write it'). But in addition, it offers a % key; plus the
convenience functions v'x, 1/x, x2; plus a full 5-function memory.

All this, from just 10 keys! The secret? Aningenious, simple
three-position switch. It works like this.

1. The switch in its normal, central

position. With the switch centred,

numbers — which make up the vast
majority of key-strokes — are
tapped in the normal way

2. Hold the switch to the

left to use the functions to
the left above the keys. ..

3.andholditto theright to
use the functions to the
right above the keys.

The display uses 8 full-size
red LED digits, and the
calculator runs on readily-
available hearing-aid
batteries to give weeks
of normal use.

KIT
ONLY

Dimensions:

1136 (46 mm) wide,
1%e (37 mm) deep.
Weight
lessthan10z{28g).

PLUS VAT,
P&P

SinclairInstrument Ltd,
6 Kings Parade, Cambridge,
Cambs., CB2 1SN.

Tel: Cambridge (0223) 311488.

Assembling the Sinclair Instrument
wrist calculator

The wrist calculator kit comes to you
complete and ready for assembly. All
you need is a reasonable degree of
skill with a fine-point soldering iron.
It takes about three hours to
assemble. If anything goes
wrong, Sinclair Instrument
will replace any damaged
components free. we
want you to enjoy
assembling the kit,
and toend up with a
valuable and useful
calculator.

Contents
Case and display
window.

Strap.

Printed circuit board.

Switches.

Special direct-drive chip

(nointerface chip needed).
Display.

Battenes.

Everything is packaged in a neat plastic
box, and is accompanied by full instructions.
The only thing you need is a fine-point soldering iron.

All components are fully guaranteed, and any which are
damaged during assembly will be replaced free.

The wrist-calculator kitis available only direct from
Sinclair Instrument. Take advantage of this 10-day money-
back undertaking.

Send the coupon today.

To: Sinclair Instrument Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 1SN.

* Please send me. ' {aty) Sinclair Instrument wrist-calculator
kits at £9.95 plus 80p VAT plus 25p P&P (Total £11).

* | enclose cheque/Riimaneyarder for £ 11

* Complete as applicable.

Name ﬁ H' LE 4

Address

(Please print)
| understand that you will refund my money in full if | return the
kit undamaged within 10 days of receipt. ww

WW-—013 FOR FURTHER DETAILS
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sorws __y-for a technical advisory service and
' y = off the shelf delivery, contact

Nﬁni

steppers

d.c. motors
control systems
gearboxes

MC%ennon

friction telephone 03446 5757/8
clutches MOTOR STOCKISTS FOR: -

IMPEX, PORTESCAP -
instrument PRINTED MOTORS .

MCLENNAN SERVO SUPPLIES LTD.
KINGS ROAD, CROWTHORNE, BERKS.

= — =
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A. D. BAYLISS & SON LTD.
Behind this name

there’s a lot of
real POWER!

lllustrated right is a TITAN DRILL

Mounted in a multi-purpose stand This dnill is a powerful toot running on 12v DC at approx
9000 rpm with a torque of 350 grm. cm Chuck capacity 3 00 m/m.

Thg multi-purpose stand 1s robustly constructed of steel and alummium The base and bracket are
finished in hammer blue.

Also available for use in the stand 1s the RELIANT DRILL which is a smaller version of the Titan.
Approx. speed 9000 rpm, 12v DC, torque 35 grm cm Capacity 2 4 m/m.

TITAN DRILL & STAND £19.50

couplings

+ 8% VAT = £21 06 + £1 P&P
TITAN DRILL ONLY £8.90 + 8% VAT = £9 61 + 35p P&P
RELIANT DRILL & STAND £16.27

+ 8% VAT = £17 62 + £1 P&P
RELIANT DRILL ONLY £5.22 + 8% VAT = £5 64 + 35p P&P
TITAN MINI KIT DRILL . £14.75
Plus 20 Tools + 8% VAT = £15.93 + 50p P&P
RELIANT MINI KIT DRILL £12.00
Plus 20 Tools + 8% VAT = £13.08 + 50p P&P
TRANSFORMER UNIT 55

+ 8% VAT = £9 23 + 75;; P&P

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

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

SEND STAMP for full details to main distributors

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

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

WW—064 FOR FURTHER DETAILS

AGTIVE CROSSOVER SYSTEM

LATEST MAGNUM MODULE FOR LINEAR PHASE ACTIVE CROSSOVER NETWORKS

With the CP-LX1 — the latest in the expanding range of MAGNUM AUDIO MODULES — you can SEND SAE for details of the CP-LX1 and other MAGNUM AUDIO
build an active crossover network for any multiple speaker system. using one CP-LX1 per crossover MODULES
frequency In addition to the improved Ioudspeaker damping and transient response resulting from

such systems, the CP-LX1 scheme 1s readily adjustable so that a desired specification may be achieved CP-P1

with an ease and confidence not possible with passive systems. Moreover, any subsequent CP-FG1

Stereo Preamplifier £13.30 VAT £1.66

Audio Function Module £11.75 VAT £1.47

£12.85 VAT £1.61

Power Supply Module £6.50 VAT £0.81

Also avallable pots, switches, knobs, sockets, etc and ‘Mother PCBs
Prices include full application data. post and packing

cPLX1 £8.65 VAT £1.08 Barclaycard and Access facilities available

CP-LX1-P £9.65 £1.21 Products guaranteed 2 years

@
i a m DEPT. JW, 13 HAZELBURY CRESCENT
@ LUTON, BEDS, LU1 1DF. Tel: 0582 415832

WW—063 FOR FURTHER DETAILS

adjustments may be made for a few pence so that optimum performance is always achievable As with CP-2-15/20 20 + 20W or 40W Amplifier

all MAGNUM AUDIO MODULES, full application data s provided Should you wish. we will also CP-PS-18/2D
provide your CP-LX1 preset to your choice of frequency (order as CP-LX1-P and frequency)

www americanradiohistorv com
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The widest
power range
in 50-ohm High
ower Attenuiators: K
Select from nineteen AI P |

otels nour caraog. ATrENUATORS
rom 25> watts to

watts contmuous power, ALTTEFNNUlJAA]"‘%%g
3dB to 30dB. 0-1000MHz. .

Who Else But ATTENUATORS

g

EXCLUSIVE UK REPRESENTATIVE
FOR BIRD ELECTRONIC

ASPEN ELECTRONIGS LTD.

2 KILDARE CLOSE, EASTCOTE, MIDDX.
Tel. 01-868 1188. TELEX 8812727

WW-—058 FOR FURTHER DETAILS

JES AUDIO INSTRUMENTATION

Illustrated the Si452
Distortion Measuring
Unit—Ilow cost distor-
tion measurement down

to .01% £48.00
Si451 £60.00 Si453 £60.00
Comprehensive Miltivoltmeter  Low distortion Oscillator
350u Volts 20 ranges sine square RIAA

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

WW — 010 FOR FURTHER DETAILS

ELECTRONORGTECHNICA

carbon film geg5is70RS

Yo and Yaw 70°C 5% tol. E.12
EX-STOCK

£4.90 SEROINOEO?/ALUE VAT, 8 POSTAGE

Minimum export order £100
Contact John Gingell

z I AERO SERVICES LTD.

A44A Westbourne Grove
London W2 5SF

TEL: 01-727 5641 TELEX 261306
= WW——048 FOR FURTHER DETAILS

SU[)ER 20

The feature packed

general purpose iron

built to professional

| standards for only
£2.95 +(8vat)

When we introduced the Super 30 last
year it was the best gene: a8l purpose
soldering iron at its price in Britain-—it
still 1s, at only £2.95p. {plus 8% VAT}

The ORYX Supet 30 offers you alithese
features as standard: Neon safety
light. Long iife efement, iron coated
screw-on tip, Stainless steel shaft,
Styled handle, Two minute element
change and a stainless steel chp-on
hook.

Indusinal Destr Dutors inctuds
Etectroplan btd . Orchard Road,
Ruvston Herty SG8 bHH

GDS (Salest tid 380 Butn Hoad
Stough, Berks SL GJE

T Eteatrone Sanices Eombnirar
Way, Hatlow, Essea CM20 LDF

[ ]
Greenwood Electronics
R TN Eis ty o o l ! _l’r

g

L

*filustration actual size

WW—020"_ FOR FURTHER DETAILS
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Test Equipment

Here's a brand new multimeter from Eagle:
100,000 opv, 3-colour scale anti-parallax
mirror, taut band movement, electronic
protection, reversible polarity, 15 amps
AC range. Complete with real leather
carrying case, shoulder strap and probes.
And all that for a retail list price of
; under £47.00!
[ _——_} Butthat's not all—we've
_ got a range of other
meters to cover every
possible need of the
electrical or
electronic engineer
from about £6.50
upwards. Send the
coupon now for the
complete catalogue.

- s mm =
Please send me your catalogue with full details of all your test equipment.

Name

l Address

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

w.w.
L ¥ K N |

.WW —006 FOR FURTHER DETAHN S
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AEL CRYSTALS LIMITED

Gatwick House, Horley. Surrey. England RHS 9SU

Tetephone: Horley (02934) 5363 Tatex: 87116 {Aerocon Horley)
Cables: Aerocon Tebex Horley

AEL
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NEW 3000 TWEETER

Technical Data

Frequency response:
2 Kc s to 15 K s within 3db

Impedance:

15 oms or 8 ohms.

Flux Density:
10.000 gauss

Front M.

Body 241" {70.2m m) dia. x 1}~
(31 m m) deep

Flange 33 (35 m m) x |

(3m m) thick

0, all 1§ (35 m m}

Power Mandling:

For use on 30 - 50 watt Amplifiers

Suggested Crossover:

Electroacoustics Ltd.

PINDAR ROAD HDODESOON EN11 0BZ

Telephone Hoddesdon 86686 60060

Send s.a.e. for suggested cabinet arrangement

WW—073 FOR FURTHER DETAILS

FREQUENCY COUNTERS

1/10 Hz to 1.2GHz
High performance instruments measuring frequency, period, time,
freq./ratio and calibrated output facility. Fast delivery. Specials by
arrangement.

] - wh, : e 7
s M e b

250, COUNTIA- JIR TYR one

TYPE 801B

CRYSTAL OVEN
OPFRATING MANUAL
WO TONE BLUE CASI

Sensitivity 10mV. Stability 5 parts 10."
Resolution * 1 Count

£274 250 MHz

J0tM J2MHz 5 Digit £95 | 401A 32MHz 6 Digit £132
501 J2MHz 8 Digit £188 | 701A B80MHz 8 Digit. £205
8018/M 250MHz 8 Digit £274 | 901M 520MHz 8 Digit £375

1001M 1.2GHz 8 Digit £670
Memory versions available if not
suffixed M £25 extra

Type 101 1MHz 100KHz 10 KHz Crystal Standard £95
Type 103 Off/Air Standard £95

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

Start/Stop versions plus £15

R.C.S. ELECTRONICS
6 WOLSEY ROAD, ASHFORU
MIDDX. TW15 2RB
Telephone: Ashford (Code 69)
53661/2

WW-056 FOR FURTHER DETAILS
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LY Join the Digital
Revolution

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

Stringent quality control televisi'on, automotive instrumentation . . .

100% tested

Long life

High precision

Each of the 6 volumes of this self-instruction course measures
All inhouse manufacture 113%' x 8%’ and contains 60 pages packed with information.
diagrams and questions designed to lead you step-by-step
5 . .. . through number systems and Boolean algebra. to memories,
Special designs giving high ' counters and simple arithmetic circuits, and on to a complete
understanding of the design and operation of calculators and

packing density computers.
£6.20

Design of Digital Systems.

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

Payments may be made in
foreign currencies.

Range: miniature to heavy duty

Enquiries for volume specials
are welcomed

Quantity discounts
available on request.

VAT zero ratecd

Simplatroll Ltd.

CAXTON ROAD BEDFORD MK41OHT
Telephone 0234 46161 Telex 825308

Ww—022 FOR FURTHER DETAILS Also available — a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics.

in 4 volumes" £4 20
1. Basic Computer Logic -

buy lease or rent: 2. togical Circuit Elements plus 80p P. & ¥
% 3. Designing Circuits to :
Teletype 33 and DD 390 (10cps) printer terminals Carry Out togical Func- Offer Order both courses
tions for the bargain price £9.70,
DECWRITER LA36 and DD303 (30cps) printer terminals 4. Flipflops and Registers plus 80p P. & P.
OKIDATA 110(66 ipm) and Teletype 40 (3001pm) high-speed printers
Lear Siegler ADM 1,2 and 3A video keyboard display Designer Theshe courses were written so that you could
teach yourself the theory and application of
Teletype 40 (7200 baud) asynchronous and Synchronous displays Manager digital logic. Learning by self instruction has the
DD Paper tape punch range (up to 110 cps) Enthusiast advantages of being quicker and more thorough
- - than classroom learning. You work at your own
for prompt delivery Scientist speed and must respond by answering questions
telephone L°f-d°n(01) 848 9781 Engineer on each new piece of information before
Edinburgh (031) 226 6201 proceeding to the next.
Manchester {061) 224 3306 Student

935429

WW.-041 FOR FURTHER DETAILS Guarantee—no risk to you

If you are not entirely satisfied with Design of Digita.
Systems or Digital Computer Logic and Electronics,
you may return them to us and your money will be

) . refunded in full, no questions asked.
o "1 Audio Connectors S
. . : To Cambridge Learning knterprises. Uept. COM. FREEPOST
| Broadcast pattern jackfields, jackcords. pluds I Rivermill House, St. fves. Huntingdon, Cambs. PE17 48R 1
‘ j and jacks. I “Please send me . . . set(s) of Design of Digital Systems at £7.00 each l
| Quick disconnect microphone connectors p & p included
T Amphenol (Tuchel) miniature connectors bilh I *or .....set(s) of Digital Computer Logic and Electronics at £5.00 esch, l
S ) J coupling nut. I p & pincluded l
g Hirschmann Banana plugs and test probes ! N )
LR compatible in-line attenuators and I or. ... .. combined set(s) at £10.50 each, p & p included l
a reversers. I Name - o o 0 © ©90000000 G000 bbo00ooan l
E Low cost slider faders by Ruf. | Address S o |
Future Film Developments Ltd. I |
90 Wardour Street I |
o London WI v 3|'E I ‘delete as applicable '
- 01-437 ]892/3 I No need to use a stamp -~ just print FREEPOST on the envelope. l

WW—033 FOR FURTHER DETAILS
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BUY FLUKE’S NEW DMM
AND POCKET THE DIFFERENCE

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

|deal for dozens of
applications from Hi-Fito
engineering, it's particularly
suitable for work in the field.
Features include one hand
operation, a new design LLCD

display you can see even in poor
light, tough constructionanda 9V
battery life of 200 hours. The Fluke
8020 is only available from [TT
Instrument Services, an incom-
parable service that can putitin
your pocket.immediately from
stock. Write, phone or telex for

full details.

ITT Instrument Services,
Edinburgh Way, Harlow, Essex.

Telex: 81525,

WW — 076 FOR FURTHER DETAILS
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Fluke 8020
Name: __ - e l

I Company: _ _ — I
I Address: ___ |

Harlow (0279) 29522

The only way tobuy
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Can sound quality be quantified?

Anyone who has read that curious

‘book Zen and the art of motorcycle

maintenance will recall that the
narrator apparently drove himself into
a mental hospital by his obsessive
attempts to discover by pure reason the
essence of “quality”. Even Socrates
had trouble with such universals. It is
still difficult when one descends to
particular, concrete instances. Those
who design audic equipment have the
problem that even after the application
of the most precise, thorough and
foolproof engineering their products
are still finally submitted to the
vagaries of subjective assessment.
They would really like to have an
objective measure of sound quality,
perhaps a figure of merit obtained from
measurements of electrical and/or
acoustic variables, which would be
causally independent of personal
preferences but at the same time
correlated with subjective experience.

A correspondent writing in this issue
(letters) is right to assert the primacy
of subjective evaluation but perhaps a
bit harsh in condemning the concept
“loss of information” because it cannot
at the moment be expressed in
engineering terms. Engineers certainly
do follow Lord Kelvin’s dictum that
you can’t properly understand a
phenomenon until you can express it in
numbers. Galileo, though, after saying
something similar, added “what is not
measurable, make measurable”. “Loss
of information” presumably could be
measured on the basis of quantisation
(as in p.c.m.) and information theory.
“Musicality” is more difficult.

Apart from the variations from
listener to listener depending on
circadian rhythm, degree of tiredness
etc., a big problem with subjective

- assessment is that hearing is not

merely a passive registering of
impressions but an active process of
attention and even intention. (See C. A.
Malcolm, Hi Fi News, June 1977, on
this.) To some extent you hear what
you want to hear. An engineer may

www americanradiohistorv com

listen for a particular type of distortion
and suppress the emotional or
intellectual effect of the programme

‘content. A musician may listen for

features of musical performance and
“not hear” quite obtrusive distortion.
Whereas an engineer carries in his
mind a distinct a priori concept of
frequency, which he may regard as the
primary characteristic of sound, it is
possible for a musician to say “I cannot
accept the distinction between tone
colour and pitch as it is generally
stated. I find that tone makes itself
noticed through colour, one dimension
of which is pitch.” (Arnold Schoenberg
in his Harmonielehre.)

Attempts to arrive at a numerical
index which correlates with subjective
evaluation of sound quality have
already been made but nothing
workable has emerged yet. It's

.interesting to note, though, that

parallel searchings have been going on
in other fields such as linguistics and
the behavioural sciences. The most
recent is an attempt to formulate and
measure value judgments of the kind
made in ethics, religion, politics and
aesthetics (J. Pearl, “A framework for
processing value judgments”, Trans.
IEEE, vol. SMC-7, No. 5, May 1977).
The paradigm in this case ig that “value
judgments and probability statements
are the same thing”. Both are “codes of
experiential data ... constructed by the
same mental procedures”.

Probability may be a clue. One
approach to measuring sound quality
might be based on the principles of
pattern recognition, using the known
statistics of successive values in the
waveforms of musical or other sounds
as references. (By analogy, in written
English the probability of letter “u”
coming after letter “q” is some precise
value in excess of 0.9.) With integrated
analogue-to-digital converters, high
density memories and microprocessors,
the instrumentation required should
not be beyond the .capabilities of
today’s digital electronics.
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Shortwave broadcasting efficiency -

A method of measuring the success of a broadcasting
service In achieving its target coverage

by George Jackson, Radio Canada International

Before doing an analysis of how suc-
cessful we can be in reaching our
listeners, *»#e must know what it is we
are up .gainst. We could go into great
detail and list such factors as type of
listener, his habits, his tastes and so
forth, but these are parameters which
we can assunie are taken into consider-
ation by those who are providing the
programmes’ for the region involved.
This analysis is based on the need to
reach the target in the first place. If you
do not reach your audience physically,
it is impossible to stimulate them
mentally, no matter how good your
programmes are.

Considering this fact, then, we must
ask ourselves three main questions
about our shortwave service:
® How well do we overcome the
inconsistent nature of shortwave

eption? " .
-5 How successful are we in byercomin
interference to our broadcasts caused
by severe crowding of the high-fre-
quency broadcasting bands?

NUMBER OF TRANSMISSIONS

L
0 4 8 12 16 20 24
GMT
~—— Total transmissions scheduled for CIRAF 28
=<~ Scheduled tor CIRAF 28 and observed with 8a3 and better

O=d
== Total observed and identitied stations [tor 28 and other CIRAFS)

Fig. 1. Comparison of number of
transmissions in the 6MHz band of -
scheduled and observed shortwave
stations in CIRAF zone 28 (see
footnote) over a twenty-four hour
period.

® How well do we tailor our transmis-
sions to the best possible listening
periods in our target area?

These questions relate directly to the
three major factors influencing
shortwave broadcasting. These are:
ionospheric propagation; band crowd-
ing; and programme timing. The degree
to which a broadcaster can control
these factors will determine the success
or failure of his target service.

A broadcaster can successfully over-
come, or at least diminish. the negative
effects of the major influencing factors
by carefully manipulating four
variables. These parameters are com-
pletely within his power to control and,
used correctly, can make a second-rate
broddcaster into a dominating force on
shortwave. The four variables are:
programme timing; frequency diversity;
transmitted power; and transmitter
location. This article shows how to best
combine these four parameters to
achieve a ninety to one hundred percent
probability of success which we shall
call “efficiency”. g

Programme timing

We will define prime listening times as
0600-0900 and 1800-2400 hours local.
Although, admittedly, these times vary
for certain regions according to work-
ing hours and listening habits, audience
research and current broadcasting
practice* indicate that this definition is
correct.

Outstanding programmes can draw
listeners to periods outside the prime
hours, but only if the other variables are
combined in such a way as to produce a
highly “receivable” programme. Such
occurrences as this are quite rare and

*A graph prepared by the Deutsche Welle
(shortwave service of the Federal Republic of
Germany) representing current use of the 6MHz
band in CIRAF zone 28 is shown in Fig. 1 to
illustrate current broadcasting practice. (CIRAF
stands for Conferencia Internacional Radiodifusion
por Altas Frequencias,’an ITU conference for h.f.
broadcasting at Mexico City during which the
world was divided up into a number of zones).
+This. of course, does not apply in the case of a
world service format such as that used by the BBC.
Their programming is prepared with different
ultimate goals from those of most other interna-
tional shortwave broadcasters.

3
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usually happen in conjunction with an
event of special interest to a certain
target area or group of areas.

Length of programmes within prime
times is the next factor to consider. It.
has been generally established that a
broadcaster’s “presence” in a given
target area need not be excessively long
to be effective. Surveys have shown
that a two-hour presence (not neces-
sarily continuous) during prime time
would be sufficient to either hold
audience interest or to capture the
greatest number of listenerst. Longer
periods tend to become repetitive and
tedious while shorter periods make it
difficult to programme all available
information. Also, the chances of losing
an entire day’s programmes due to
interference or propagation become
greater as presence is decreased.

Individual programme lengths can
vary within the two hours according to
the material to be aired and the policies
of the broadcasting organization. Radio
Canada International uses half an hour
as its basic block because this time is
manageable, because it best uses, and to
a degree compensates for, staff limita-
tions, and because it permits us to fit our
multiplicity of languages into the
desired prime time segment. On the
other hand, Radio Netherlands uses an
eighty-minute format which can be
easily handled by an adequate techni-
cal plant and relatively few languages.

Even after a timing format has been
developed by a broadcaster, he cannot
be sure the plan can be followed.
Technically, a transmission may not be
propagated from the transmitter loca-
tion to the target at the desired time.
Interference patterns may be such that
programmes are not heard at the
desired times due to inadequate techni-
cal facilities. This is why it is important
that the second, third and fourth
variables (above) be considered in
conjunction with programme timing
when one is considering a target
service.

To summarize then, we have outlined
prime time (0600-0900 and 1800-2400
local), language or broadcasting pre-
sence (two hours ideal), optimum
programme length (15 minutes to two
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hours) and technical limitations tQ
programme timing. 2

Frequency diversity

The factor which can be varied the most
and which can have the greatest single
effect on the success or failure of a
transmission is that of frequency. In
general, frequencies between 2 MHz
and 30 MHz can carry, with varying
degrees of success, voice or data
transmissions over long distances.
International broadcasting has been
allotted bands of frequencies within the
2MHz to 30MHz spectrum. These areas
occur in the 6, 9, 11, 15, 17, 21 and 26
MHz bands and comprise some 40 to 70
discrete frequencies in each band. The
7MHz band is also used, although not in
the western hemisphere.

A shortwave transmitter can be tuned
to any one of these discrete frequencies.
The antenna system associated with the
transmitters is, on the other hand,
constructed on the basis of one or more
antennas per shortwave band per target
area. The number of discrete, fre-
quencies allotted to each programime is
therefore directly related to the number
of transmitters and antennas available
for use at that particular time. The
importance of this fact cannot be
over-emphasized in that our analysis
will define the optimum amounts of
hardware and their ideal dispersion
based on our overall priorities.

It is relatively easy to put a frequency
on the air — but which one, or indeed,
which ones? lonospheric theory and
past results have shown that the ability
of a certain frequency to reach a given
target depends on the time chosen for
its operation. The ability of the ionos-
phere to support a given frequency
depends on time of day, season of the
year and period of time within the
11-year cycle of sunspot activity. (See,
for example, H.F. Predictions in this
journal.)

To determine correct frequency
‘usage, a frequency manager will consult
his charts for a certain time of day and
season of the year and come up with a
maximum usable frequency (m.u.f.) for
a given path. He will check his records
for a similar period in the preceding year
and then select a frequency band which
should allow transmission to the target
area desired. Depending on available
transmitters, he will then select one or
two other bands below that m.u.f. band.
The purpose in doing this is to allow for
m.u.f. variation throughout the season
he is planning. Once he has chosen the
bands, he will begin the difficult task of
choosing discrete frequencies within
each band.

The frequency manager then goes to
his transmitter plant and surveys his
equipment. If he has
transmitters and antennas he will
assign a minimum of two and as many
as five or six frequencies to that
particular programme. Diagrams will
show that the more frequencies you

enough’

have, the better are your chances of
being received.

To use Sackville to Western Europe
as an example of a route, 18t us suppose
we wish to broadcast a German pro-
gramme at 1800 local time. All the data
available sHow that 15MHz is the m.u.f.
at that time. The frequency manager
would then choose two 15MHz, two
11MHz and two 9MHz frequencies. Say
these were 15.280, 15.325, 11.875, 11.860,
9.680 and 9.625 MHz. He would then
look at his available transmitters and
find, say, four were free at that time.
Next, he would look at his antennas.
There he would find one Eurdpean
antenna array capable of transmitting
one frequency only in each of the 6, 9,

11, 15 and 17 MHz bands. His only

option then is to use 15.280, 11.875 and
9.680 MHz even though six frequencies
would have been ideal and four could

have been used with the available *

transmitters. This time the limitation
was antennas. Another time it could be
transmitter or frequency availability.

One can easily see that management
of frequencies goes far beyond choosing
correct operating bands for a given
programme. Propagation, interference
patterns and equipment availability all
play their roles in allowing frequency
diversity. The next step is to consider
the equipment requirement.

Transmitted power

It is said, and rightly so, that one or two
watts of transmitted power on the
correct high frequency, if it is comple-
tely clear, will permit communication
between such far-flung regions as the
Middle-East and North America, Eur-
ope and Australia, or South America
and the Soviet Union. This type of
communication was successfully used
by both broadcasters and radio ama-
teurs in the early days of short waves.
As time passed however, and more
institutions began using the h.f. spec-
trum, the possibility of finding a
completely clear frequency became
increasingly difficult. The only alterna-
tive, once one is sure one is using the
correct frequency, to finding a clear
channel, is to increase the radiated
power of the transmissions. In this way,
the communicator can out-muscle
other users of his trequency and achieve
his end. )

This situation has been developing in
h.f. broadcasting over the past three
decades and has now reached crisis
proportions. The broadcasting bands
are now so crowded that there can be up
to ten listings on any one shortwave
frequency. This makes for fierce com-
petition and. ultimately, a transmitted
power race.

Transmitted power is, of course. the
result of two variables, the output
power of the transmitter and the gain of

the antenna. The product of these .

variables is the effective radiated power
of a transmitting location. For example.
a broadcaster could be transmitting a
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programme with a 250kW transmitter
and an antenna with gain of 12dB. Since
12dB is an amplification factor of
approximately 16, this means that the
effective 'radiated power of the trans-
mission is 250,000% 16 =4MW. This is
mentioned just to illustrate the point
which broadcasters have now reached
in the power struggle. Where 1 watt of
power was effective in the early '30s, we
now requjre power in the order of 10
megawatt‘s just to compete.
Broadcasters today are using anten-
nas whose gains vary anywhere from 16
to 23 dB with the average being around

18 or 19 dB (amplification factors of 63
to 80). Radio Canada International is in

the process of constructing one antenna
array for each target area which will be
of this magnitude. ’

At the same time, broadcasters are,
littie by little, increasing their transmit-
ter power. Whereas in the 1950s,
transmitters of 50 and 100kW were
adequate, the 1970s and '80s will require
250 and 500kW transmitters. Already,
most broadcasters are using 250kW and
300kW for their long-haul circuits
(BBC, Voice of America, Deutsche
Welle and Radio Netherlands
among others are in the 500kW
club) and 100 to 200kW for their
shorter distance circuits. In the case of
RCI, we have been using our new
250k W transmitters for European pro-
grammes and the old 50kW transmitters
for our North American, South Ameri-
can and African circuits. Ideally, 500kW
with 20dB antennas are needed for
Europe, Africa and South America,
while 250k W with 16dB antennas would
serve North America.

)

Transmitter location
(programme source)

The last of the engineering consider-
ations involves the “source of the
transmitted programme.

As already discussed. the aim of a
shortwave broadcasting service is to
put the strongest possible signal into a
target area. Good frequency selection
and powerful and diversified transmit-
ting equipment are two ways of accom-
plishing the objective. The third and
perhaps most significant way to “out-
muscle’’ competitors is to be within one
“hop” of your target. That is to say the
strongest shortwave signal occurs in
the area approximately 1500-3000 miles
from the transmitter. Depending or
antenna specifications and the fre-
quency chosen, this distance represents
the landing area of a wave which has
been transmitted upwards and has been
reflected once from one of three or four
layers of the ionosphere. Obviously, the
mixture of good frequency selection,
high transmitted power and proximity
to the target will allow for the optimum
received signal strength.

Larger organisations such as Voice of
America, BBC and Deutsche Welle have
used the “one-hop” formula to advan-
tage by installing relay stations around
the world which are a distance of one
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hop from the transmitter or from each
‘other. RCI is not in a position, finan-
cially, to provide such a relay system for
its listeners, although over the years,
co-operation with the BBC and DW has
resulted in relay exchanges with those
broadcasters. This has resulted in a
viable service to the USSR for RCI
which, even with high power and good
frequency selection, would not other-
wise have occurred from Sackville.

Efficiency calculation

The purpose of this analysis is first to
determine the degree to which a broad-
caster is successful in overcoming the
largely uncontrollable factors of ionos-
pheric inconsistencies and interference
caused by overcrowding of the
shortwave bands, and second to pro-
duce a plan by which this degree of
success can be enhanced by intelligent
manipulation of resources.

We will use a system of weighting

for the various factors over which we
have some control in order to derive a
formula which we can use to calculate
a numerical efficiency which will indeed
be a measure of our success in over-
coming the odds. To put it more simply,
how great a chance are we giving
ourselves to place a competitive signal
in our target areas? Further, how much
greater can these chances be if we
change a few things? These are the
questions we hope to answer in this
brief. .
The controllable factors are those
outlined in the preceding sections and
can be listed as follows: programme
timing (controllable, but constrained by
operating finances, possible deploy-
ment of manpower and propagation);
number of frequencies (controllable,
but limited by equipment availability
and band crowding); transmitted power
(controllable, but limited by equipment
availability, hence finances); and loca-
tion of transmitters (programme
source) (controllable, but subject to
political and financial considerations).

We can assign points to these various
factors in proper combination with one
another. Programme timing can be
measured against its “presence’” within
defined prime times locally. Number of
frequencies and transmitter location in
relation to target area must be consi-
dered together as they are directly
related, as are transmitted power and
transmitter location in relation to target
area. The point system is constructed,
then, as follows:

Programme timing ® 6 points are
allotted if the target area service (by
language) occupies a ‘‘presence” of 2
hours within prime time. @ 5 points are
allotted if this “presence” is 1%2 hours. 3
4 points are allotted if it is 1 hour. 3 3
points are allotted if it is %2 hour.

Frequencies transmitted as a function
of programme source (Fig 2). @ 3 points
are allotted for each frequency trans-
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mitted, one “hop” from the target
(1,500-3,000 miles). @ 2 points are
allotted for each frequency transmitted,
two “hops” from the target (2,500-4,000
miles). @ 1 point is allotted for each
frequency transmitted, three ‘“hops”
from the target (3,500-5,000 miles).

Transmitted power as a function of
programme source (Fig 3). # 4 points
are allotted for each 500kW transmitter,
one “hop” from the target. @ 3 points
are allotted for each 500k W transmitter,
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two “hops” from the target; also each
250k W transmitter, one “hop” from the
target @ 2 points are allotted for each
500kW transmitter, three “hops” from
the target; also each 250kW transmit-
ter, two “hops” from the target; also
each 100kW transmitter, one ‘“hop”
from the target. @ 1 point is allotted for
each 250kW transmitter, three “hops”
from the target; also each 100kW
transmitter, two ‘“hops” from the
target; also each 50kW transmitter, one
“hop” from the target.
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We can now define three specific
measurable categories for our trans-
missions. These are: (A) Evaluation of
individual programmes. (B) Evaluation
of a language service to a target area.
(C) Evaluation of the overall service
(several languages) to a target area.

In category (A) only “frequency/
source and power/source points” can
be assigned as “programme timing” is
based on overall language presence
during prime time and therefore is not
applicable to individual programmes. In
category (B) all factors can be assigned
and a language efficiency calculated. In
category (C) all factors can be averaged
and a target area efficiency can be
calculated.

Definition of the “ideal” point total. In
order to determine the efficiencies for
categories (B) and (C) above, we must
define an “ideal situation’” combination
of factors and hence, an ideal point total
for these categories.

For programme timing, it is quite
obvious that the ideal score is 6 in that
we wish to achieve the two-hour
“presence” per language within prime
target area time. Any less would
compromise the overall objective. The
ideal point total is 6.

For the frequency/source factor, an
ideal situation would constitute a four
frequency service no more than one hop
away. Frequency diversity can be used
to lessen the effects of the ionosphere
and band congestion. The provision of
two frequencies in each of the two
optimum bands, or two frequencies in
one band and one in each of two others
will provide an “ideal” situation. Na-
turally more frequencies one -“hop”
away would better the situation still
further, but overall efficiency would
vary only slightly for each frequency
added (see Fig. 2). The ideal point total
is4 X3 =12

For the power/source factor, the best
situation would occur if each of the
frequencies mentioned above: were
powered by a 500kW transmitter one
“hop” away. This situation, however, is
considered overkill, as the best use of
500k W is in 2-3 “hop” situations, or for
emergency use in congested bands. We
will therefore define the ideal as four
250kW transmitters one ‘“hop” away
from the target (see Fig 3). The ideal
point totalis 4 X 3 = 12.

The result of an addition of the three
factors (programme timing, frequen-
cy/source, power/source) gives us an
ideal point total of 6 + 12 + 12 =-30
points. This total we will use as a base
for the efficiency calculations which
follow.

An example.....

Calculate the efficiency of a shortwave
service to Argentina from a transmitter
site in Los Angeles, California. The
plant consists of two 500kW and two
250kW transmitters and broadcasts

Spanish 57°% J

French 40°/n’|
English 47%

i 1 1 I\ 1 1 I\ _J
0O 20 30 40 50 60 70 80 90
LANGUAGE EFFICIENCY (%)

LANGUAGE

Fig. 4. Language efficiency target of
Radio Canada International for North
America.

’ Spanish 28°/6

w
V]
<
>
(ZD IPortuguese 28°%0
<
2
i 4 i i A 1 1 —
0 20 30 40 50 60 70 80 90

LANGUAGE EFFICIENCY (o)

Fig. 5. Language efficiency target of
Radio Canada International for South
America and Caribbean area.

lAfrica 26°%
South America 28 %o
North America 47°,

Eastern Europe{USSR 58'1~:|

TARGET

Western Europe 67°% J

i 1 1 1 i Iy 1 -
0O 20 30 40 50 60 70 80 90
EFFICIENCY (%)

Fig. 6. Overall broadcasting efficiency
of Radio Canada International by
target area.

occur between 0730 and 0800 local time
and between 1930 and 2000 local time.

.+...and the solution —

Programme timing score: Both half-
hour programmes are within the
defined prime times so the total pre-
sence is ¥%2 + % = 1 hour. Points for 1
hour presence are 4. (Ideal is 2 hours for
6 points.)

Frequency/source score: Argentina is
two hops from Los Angeles. We will
assume all four transmitters are used for
both time periods. This would result in
four frequencies, two hops away. Points
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then are 4 X 2 = 8. (ldeal is 4
frequencies, one hop away for 4 X 3 =
12 points.)

Power/source score: Argentina is two
hops from Los Angeles. Assuming again
that all four transmitters are used, we
have two 500kW transmitters, two hops
away for 2 X 3 = 6 points and two
250kW transmitters, two hops away for
2 X 2 = 4 points. Total power/source
points then are 6 + 4 = 10. (Ideal is four
250kW transmitters, one hop away for 4
X 3 = 12 points.)

Totalling the points for each of the
three factors gives us a grand total for
the service of 4 + 8 + 10 = 22 points.
The ideal total is 30 points. Thus the

service efficiency is 22/30 X 100 =
73.3%.

Summing up

Many conclusions can be drawn from
an analysis such as this. Once a level of
efficiency has been calculated, a broad-
cast service can clearly see which of the
four major parameters needs to be
improved in order to reach the desired
ninety to one hundred percent effi-
ciency level.

Radio Canada International, for
example, has found that the large
number of languages (11) which it
broadcasts, coupled with a relatively
small number of transmitters (5 owned
and operated) have combined to pro-
duce low scores in all but one of the key
areas, programme timing, frequency
diversity, transmitted power, and pro-
gramme source. An overall efficiency
level of forty-five percent was calculat-
ed for RCI. This factor, translated into
equipment requirements means an
additional seven 250kW transmitters
are required at the Sackville plant
together with associated anténnas if
current programme levels are to be
maintained. These requirements, if
maintained, would raise the overall
efficiency level to the desired ninety per
cent.

The calculation allowed RCI another
means of increasing its efficiency. The
number of languages broadcast or the
number of target areas covered could be
reduced, leaving the equipment at
present levels. The overall effect would
be that RCI would do a better job of
broadcasting to fewer targets, thereby
again achieving its ninety percent level.

A method, totally divorced from
highly subjective audience surveys or
inconclusive levels of audience maii, has
been developed whereby a shortwave
broadcasting organisation can measure
itself. It is a device which has been
sorely needed by broadcasters, what-
ever their size. How does your orga-
nisation rate?

George Jackson is head of the Engineering
Department of Radio Canadd International.
u post he has occupied for three years.
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Distortion in low-noise amplifiers

1 — Distortion analysis

by Eric F. Taylor, Electrical Engineering Laboratories, The University, Manchester.

The principles of low-noise circuit
design are now well established and
have been the subject of several
articles in this journal, refs 1 & 2. In
comparison the design of low distor-
tion circuits has received relatively
little attention. In this article distor-
tion in feedback amplifiers is consi-
dered in detail with special reference
to the distortion produced by the
common-mode input signal in series
feedback amplifiers. Distortion
resulting from the exponential depen-
dence of the collector current of a
trangistor on base-mitter voltage is
also considered in detail, both theor-
atically and experimentally, and the
analysis can be used to predict the
offect of this non-linearity on the
distortion performance of an ampli-
fier.

in the second part of the article a
preamplifier design will be described
which embodies the design guidelines
developed. Harmonic distortion, mea-
swred with magnetic pickup equaliza-
tion, is less than 0.005% at all
freguencies up to 20kHz and all
overioad levels up to 30 dB.

The inequality derived in the panel on
page 31 expresses mathematically the
requirement that a series feedback
amplifier should have good common
mode performance to minimize distor-
tion. Unfortunately, design for good
common mode rejection conflicts with
the low-noise design requirements of
operating the input transistors at low
collector-emitter voltages.

Non-linearity due to common mode
input

Operation of a transistor with a low
collector-emitter voltage minimizes the
noise due to leakage currents’ but the
transistor is obviously more sensitive to
changes in the collector-base voltage
(which occur as a direct result of a
common mode input signal) than if the
trangistor were operated at a higher
collector-base voltage. Changes in the
collector-base voltage of a transistor

manifests itself as a variation in the
input base current and a common mode
input voltage to a transistor amplifier
therefore results in a common mode
input current. The common mode input
voltage and input current are related by
common mode input admittance and it
is the non-linearity of this which is
primarily responsible for the distortion
which arises from a common mode
input signal.

The common mode input current
would not be important if the source
impedances seen by the inverting and
non-inverting input of the amplifier
were low or equal. However, in a series
feedback amplifier designed for exam-
ple for use with a magnetic pickup, the
impedance seen at the non-inverting
input is predominantly inductive wher-
eas the impedance presented by the
feedback network to the inverting input
is normally kept low so that the
equivalent noise voltage generator of
the feedback network is small. At the
higher audio frequencies therefore
there is a serious mismatch in source
impedances. Under these conditions the
common mode input current can pro-
duce a significant differential mode
input which is indistinguishable from
the input signal. A common mode input
voltage is also capable of producing a
differential mode input current but with
a serious mismatch of source impe-
dances the effect due to the common
mode input current will be dominant.

The variation of base current of a
transistor with collector-base voltage
has been investigated with the circuit
shown in Fig. 1 in which, for conven-
ience the collector base voltage is
modulated by a transformer in series
with the collector d.c. supply. Figure 2
shows the waveform observed at the
base of the transistor due to a 20 kHz,
1.0 Vr.m.s. sine wave modulation of the
collector-base voltage, a modulation
level which might well be achieved in a
series feedback amplifier when driven
by a magnetic pickup at high overload.
The waveform was obtained with a
quiescent collector-base voltage of 2.0V
and a G800E magnetic cartridge used
for Z, to simulate the source conditions
of a practical amplifier. Notice that the
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O l1oo,.:A
pVave ° 2N5087
analyser

”' Nr )

Fig. 1. Arrangement to investigate
variation of base current of a transistor
with collector-base voltage.

Vertical scale 5mV/div

Horizontal scale 10ps [div

Fig. 2. Voltage developed at the
transistor base with a G80OE magnetic
pick-up cartridge used for Z,. (Collector
modulation 20kHz, 1.0V r.m.s.
sinewave, V , 2.0V}

base voltage waveform contains a high
proportion of distortion products and
harmonic analysis shows that the total
harmonic distortion (t. h. d.) referred to
the 1.0V r:m.s. sine wave is 0.17%. If used
as an input stage of a series feedback
amplifier these distortion products
would be indistinguishable from the
input signal and no amount of feedback
would reduce the t.h.d. of the amplifier
to less than 0.17%.

The mechanism primarily responsible
for the variation of the base current of a
transistor with collector-base voltage is
base-width modulation, otherwise
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known as the Early effect. Base-width
modulation occurs because of changes
in the width of the depletion layer of the
collector-base junction as the
collector-base potential is varied. Thus
an increase in reverse bias causes the
depletion layer to extend further into
the base region of the transistor which
reduces the effective base width and
results in an increase in 3 because of
increased base transport efficiency. The
increase in width of the depletion layer
is also accompanied by a decrease in the
collector-base junction capacitance
which varies according to

CxX V>

where V is the reverse bias on the
junction and x normally has a value
between % and % according to the
impurity profile across the junction.

The relative contributions of these
two effects to the base current modula-
tion have been investigated with the
circuit shown in Fig 1 and the results are
presented in Fig. 3 in which the
fundamental and distortion products of
the base current are plotted as a
function of frequency for various values
of I, and constant V. of 5.0V. At low
frequencies base current modulation is
independent of frequency but varies
with collector current and it is reason-
able to attribute this behaviour to
variations in  of the transistor. At
higher frequencies however base cur-
rent modulation is independent of one
collector current and approximately
proportional to frequency which indi-
cates that the collector-base capaci-
tance is the dominant mechanism.

The break point in the characteristics
at which the effects of the collector base
capacitance starts to dominate over the
effect of variations in 3 shifts to higher
frequencies as the collector current is
increased as would be expected if the
mechanism described above are
responsible for base current modula-
tion. At the coliector current levels
normally encountered in the first stages
of low noise audio amplifiers (10 to
100pA) and for frequencies greater than
500 Hz, the variation of the collector-
base capacitance is primarily responsi-
ble for the distortion products present in
‘the modulated base current.

Base current modulation has been
plotted in Fig. 4 as a function of the
quiescent collector-emitter voltage
modulated by a 10 kHz sinewave. At
this frequency and a collector current of
100 pA the collector base capacitance is
the dominant base current modulation
mechanism. Qualitatively the results
agree with the prediction that base
current modulation decreases with
increasing V  and although a power-
law dependence is indicated it has not
been possible to obtain quantitative
agreement with the distortion that
would be expected from the non-linear-
ity of the collector-base junction capa-
citance.
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Reduction of the common mode
input signal

The common mode input signal present
in a series feedback amplifier can
produce distortion by generating har-
monic components at the input which
are indistinguishable from the input
signal. Differential negative feedback
can do nothing to reduce this type of
distortion but common mode feedback
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can give an improvement. As the name
implies common mode feedback uses
the common mode output signal to
reduce the common mode signal at the
amplifier input. The application and
advantages of common mode feedback,
which is fully treated elsewhere,* will
not be pursued in this article as a very
simple technique for reducing the
common mode signal which is more
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relevant to audio applications is to use
the feedback connection shown in Fig.
5. In this connection the input signal is
introduced in the feedback path of the
amplifier so that the differential nega-
tive feedback subtraction process is
performed external to the amplifier and
the common mode signal at the ampli-
fier input becomes identical with the
common mode signal which occurs in
the shunt feedback configuration. This
circuit therefore has the overload
capability of the shunt feedback con-
nection but retains the noise perfor-
mance of the series feedback connec-
tion.

This type of connection does of
course require that the signal source is
floating. Fortunately this is normally
the case in audio applications as the use
of series feedback can only be justified
in pre-amplifier stages for use with
low-level signal sources, e.g. magnetic
pickup or tape head.

The pre-amplifier design which is
presented in the second part of this
article utilises series feedback and the
input can be connected conventionally
as shown in Fig. 6 or in the feedback
path as shown in Fig. 5. With the
amplifier equalized for a magnetic
cartridge, the last-mentioned connec-
tion gives a reduction in th.d. by a
factor of 40 at high frequencies and high
overload levels.

Non-linearity of the differential
mode gain

A voltage-driven transistor is an inher-
ently non-linear device because of the
exponential relation between collector
current and base-emitter voltage. A
more linear mode of operation results if
the transistor is current driven, but as

Fig. 5. Series feedback connection with
reduced common-mode input signal.

Jie
A
Vcos @t

VB-[

Fig. 6. Equivalent circuit used for
distortion analysis of a
common-emitter stage — see Fig. 7,
curve (g).
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Use of feedback

Negative feedback can be applied to an
amplifier by feeding back to the input an
antiphase current or voltage which is
derived from the output. The inverting

feedback in what is generally referred to
as a shunt feedback configuration,
whereas the non-inverting amplifier in

Fig. (b) uses voltage feedback in a serjes
feedback configuration.

A4
~ (a)
‘ Vout

7

Vin—’\/\/\/—J

b——— Vout

(b)

The relative merits of shunt and series
feedback in low-noise pre-amplifiers has
been the subject of many letters to this
Journal.*Walker has shown conclusively!
that with the source impedances asso-
ciated with a magnetic cartridge, the
thermally limited signal-to-noise ratio of
the series feedback connection is 13.5dB
better than that of the shunt feedback
connection. It is generally agreed, how-
ever, that the shunt feedback connection

amplifier shown in Fig. (a) uses cyrrent

has a better overload capability, i.e. lower
distortion at high signal levels.

The inferior overload capability of the
series feedback connection is a result of
‘the large common mode signal which
appears at the amplifier input terminals
with voltage feedback but which is not
present in the shunt feedback connection.
To understand the effect of this common
mode signal on the amplifier performance
it is necessary to characterise the ampli-
fier by a differential gain A, and a
common mode gain A . Thus for the basic
amplifier shown in Fig. (c)the output
voltage is

Vo= AV, = V) +A(V, + V)

\Z

(c)

— V%

(7] @

If series negative feedback is now applied
to the amplifier as shown in Fig.(d)this
equation becomes

Vo= A4(Vin=BV) + ALV, + BVY

am Vo AdtAc
VL THBAAD

most audio signal sources approximate
to voltage sources the distortion arising
from the exponential relation of the
input transistor of an amplifier can be
significant. Large signal levels can also
produce distortion because of the
dependence of many transistor para-
meters on collector current and collec-
tor-emitter voltage but these problems
can, with suitable design, be confined to
the output stage of the amplifier.

Local negative feedback can be used
to linearize the output stage of a
pre-amplifier but this same technique
cannot be used on the input stage
without compromising the noise per-
formance. Distortion due to the input
stage is therefore a limiting factor in the
gain linearity of a low noise pre-ampli-
fier because in theory, if not in practice,
the output stage can be made as linear
as required simply by increasing the
feedback. Information concerning the
distortion resulting from the exponen-
tial i.-vgg characteristic of a transistor is
therefore necessary to allow the ulti-
mate distortion performance of a pre-
amplifier to be predicted.

The distortion of a transistor can be
found by expressing the collector

current as a function of the input signal
and then expanding the expression in a
Fourier series which enables the distor-
tion terms to be identified. Thus for the
common-emitter stage shown in Fig. 6.

S e :
I =ig exka(VB + V cos wt)—1

] expe
CTURT

where ig is the reverse saturation
current of b-e junction, e electron
charge, k Boltzmann’s constant, T
temperature in Kelvins, and I_ quiescent
collector current.

This equation now has to be expand-
ed as a Fourier series by writing

e
ex] V cos wt
pk_T( wt)

=aq,+aq; cos wt +a, cos 2wt + ...

Unfortunately this expression cannot
be solved analytically and it is necessary
to resort to numerical methods.

The method adopted takes the first
ten terms of the Fourier series and gives
cos wt ten equally spaced values
between 0 and 1.0 thus enabling a set of
ten simultaneous equations with ten
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where A, is the closed loop gain. The
equation for Vcan be rearranged in the
form

1-2BA.

V0=A Vln Y
T T+BAA)

1+2BA,

+AV,| —
T 1+BAFA)

which allows the differential mode signal
V,and the common mode signal V .at the
amplifier input to be identified-in terms of
the signal input voltage V. Thus

- (I_ZBAr)Vm . Vln
1+B(A—A.)  1+A4B

d

Vm
2

1+2BA4

V.= — | =
I+B(Ad_Ac)

in

The approximations in these two equa-
tions make the assumptions A4 > 1, A,
= A.and 2A 8 < 1. Comparison of the
two equations shows that in an amplifier
with series negative feedback the com-
mon mode signal is approximately equal
to the input signal and is greater than the
differential mode signal by a factor (1 +
A ). In an amplifier with a high differen-
tial gain and a large amount of negative
feedback the common mode signal can
therefore be very much greater than the
differential mode signal and the effect of
the common mode gain on the amplifier
performance may not be insignificant
despite an apparently high common-
mode rejection ratio.

The effects of non-linearities in the
differential and common mode gains on
the closed-loop gain can be found by

partial differentation of the equation for °

A;which gives

A 1 A

aAf Af
.—and ~~
dAy 1+AB A

2 —.
A . Ay

The approximations make the same
assumptions as before. Using the relation

9A A
BA (=— L BAL+ '5A. gives
A 4

0A ¢

BA, BA, 1, 24 dA
A As 1+AB A Ac

This equation gives the well-known result
that differential negative feedback
reduces the effect of changes in differen-
tial gain on the closed-loop gain by a
factor (1 + A ). However, differential
negative feedback has no effect on the
non-linearity of the closed-loop gain due
to changes in the common mode gain and
the resulting distortion ultimately limits
the closed-loop performance of the
amplifier. Thus, if the non-linearity of the
common mode gain is of the same order
as the non-linearity of the differential
mode gain, any increase in differential
negative feedback is only worthwhile in
reducing distortion provided

Ay
1+A°B<A

c

In a practical amplifier design the useful
limit of negative feedback will probably
be reached well before this as some
consideration will have been given to
obtaining a linear differential gain char-
acteristic.

unknowns to be generated. The solution
of these equations is relatively painless
with a digital computer and the Fourier
coefficients have been evaluated for
values -of the peak input signal ampli-
tude, V, incremented in 1.0mV steps up
to a maximum of 25mV. The thd. is
then readily calculated from the Fourier
coefficients and the results of this
analysis are presented graphically in
Fig. 7(g). Experimental points plotted
on the computed curve were deter-
mined from measurements made with a
Marconi Instruments wave analyser
type TF2330A on a 2N5087 transistor
operating at a collector current of
100pA. There is excellent agreement
between the theory and the
experimental results.

Fig. 7(g) clearly confirms that the
transistor is an inherently non-linear
device; even with input signal ampli-

Fig. 7. Distortion curves calculated
from coefficients in Fourier expansion
of collector current us a function of
input signal. Experimental points were
measured on 2N5087 transistors with
circuits of Figs. 6 and 8.
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tudes as low as 1.0mV the t.h.d. is 1%
whereas at 10mV the t.h.d. has risen to
10%. The application of this distortion
characteristic to the prediction of the
distortion performance of an amplifier
is perhaps best explained by an exam-
ple. Consider an amplifier with a
common-emitter input stage designed
for a maximum output level of 2V peak
with an open-loop gain of 2000 and a’
closed-loop gain (with feedback) of 200.
Under these conditions the differential
input signal to the amplifier is 1.0mV
and the distortion generated in the
input stage is, from Fig. 7(g), 1%. The
amplifier has a loop gain of 10 and as
feedback reduces the distortion by a
factor (1+AB), the distortion of the
amplifier with feedback will be approx-
imately 0.1%.

If better distortion performance is
required the simplest design change is
to increase the open-loop gain which, in
addition to increasing the amount of
feedback available to correct the overall
non-linearity of the amplifier, reduces
the input differential signal with a
corresponding reduction in input stage
distortion. (The effect of increasing the
open-loop gain on the amplifier distor-
tion is analysed in more detail in
Appendix I). Ultimately, however, the
maximum open-loop gain is limited by
stability requirements and the distor-
tion cannot be reduced indefinitely. In
any case if very low distortion is the
primary specification of an amplifier a
better approach is to design for low
inherent distortion rather than to try
and straighten everything out with
negative feedback.®

An alternative to the single transistor’
input stage is the two transistor long-
tailed pair input stage. This type of
transistor configuration has the advan-
tage of being symmetrical so that
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even-order harmonics are not generat-
ed and therefore second harmonic
distortion, which is the predominant
distortion component in the case of a
single transistor, is eliminated.

Analysis of the long-tailed pair stage
shown in Fig. 8 is given in Appendix II
and the relation between collector
currént of Tr, and input signal has been
Fourier analysed using a similar tech-
nique to that used for the single
transistor stage and the results are
presented in curves (a) to (f) of Fig. 7. If
the collector currents of Tr, and Tr, are
equal, ie. N = 1, second harmonic
distortion is virtually eliminated and for
input levels of less than 3mV the
distortion is two orders of magnitude
lower than that of a single transistor.
Thus if a balanced long-tailed pair stage
were substituted for the single transis-
tor input stage in the design example
previously described the t.h.d. would
now be 0.0004%, a very respectable
performance considering the small
amount of feedback employed.

An interesting point which emerges

from the analysis is that distortion is
independent of the Vg match between"
the transistors and this is confirmed by
the close agreement between the com-
puted curves and experimental points
which were obtained using two transis-
tors deliberately selected from a batch
for the largest Vg mismatch, the
mismatch being 24mV at I_ of 100pA and
Vce of 5.0V. Matching of the collector
currents however is essential to obtain
the lowest distortion. Examination of
the harmonic content of the collector
current shows that the increase in
distortion as the collector currents are
progressively mismatched is due,
almost exclusively, to increased second
harmonic generation.

The experimental points plotted on
the computed curves of Fig. 7 were
obtained from measurements per-
formed at 10kHz but further experi-
ments have verified that the results are
valid over the whole audio frequency
range.

To be concluded
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Appendix I — Effect of differential negative
feedback on amplifier distortion

Consider an amplifier with a non-linear gain
A which can be expressed in terms of the
input voltage V by the Maclaurin series.

da v, dA
dv, 24dv,’

mn

A=A,+v, 1)

If this amplifier is now incorporated in the
feedback configuration shown in Fig. Al the

closed-loop gain A, can similarly be
expressed as a Maclaurin series of the form

da, v,da,

=A. +tv,—tFt——— + . 2)
AT ATV Y .2
N A S da, 1
WASTIAR dAa (+ap)!
So that da, da, da
O a = —
dv,, dA dv,

dA 1

S du, (T AR €

Also

dQA,_ d dA,)_ 1 d2a

dv,? dv, \dv, (1+AB)? “dv, 2
23(dA/dv,,)? 1 d’a

T UTAFARY T (+ap)? dv.

4

Substituting equations 3 and 4 in 2 gives

1 Vin dA

A= — +_"
1+AB 1+AB dv,

Vil d’a

A1+AR) dv,?

Comparison of this with equation 1 shows
that the effect of negative feedback has been
to reduce the coefficients of the terms of the
power series representing the non-linearity
by a factor (1+AB) compared with the
open-loop configuration.

Increasing the open-loop gain of a feed-
back amplifier is therefore doubly beneficial
in the case of distortion which is dependent
on the amplitude of the differential input
signal e.g. distortion associated with the
exponential IV, characteristic of the input
transistor(s); not only is the input differential
signal reduced but the amount of feed-back
available to correct for non-linearity is
increased.

Appendix 2 — Analysis of the long-tailed
pair

The collector currents of a long-tailed pair
(Fig. A2) are

i\l
=—exp
XY

e A~
h—T(V cos wt+Vy) I

When ¥=0, i.e. in the absence of any signal
input, let { /{,=\. Then

A
eV cos wt ’

0
—=2\ex
i, P RT !

Buti +i,=i

eV cos wt ‘

N+ exp — 5 .
I
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News of
ithe Month

Geos: disappointment
and despair

Deep disappointment is being expressed
at the failure of the Geos launch
following a malfunction in the McDon-
nell Douglas Thor Delta 2914 rocket
during the April 20 launch. Some
months after the event European Space
Agency scientists are trying to salvage
what they can from what would have
been a two-year programme.

Geos was to have been the world’s
first purely scientific geostationary
satellite, and ESA’s first geostationary
satellite. But the rocket began to gyrate
after the launch from Cape Canaveral's
Eastern Range, losing energy, so the
craft went into a lower transfer orbit
than intended. Its final orbit, after the
firing of the apogee motor to effect the
transfer from the transitional orbit, is a
highly eccentric 12-hour orbit between
2,000 and 38,000 km above the earth.
The planned 24-hour orbit at 36,000 km
would have enabled round the clock
observation of the data coming into the
new ESA ground station at Odenwald
from the seven groups of experiments
aboard.

The current final orbit was chosen to
protect the 7,200 solar cells, marshalling
124W, which were being damaged by
particle radiation. There is now a
danger that, in the satellite’s new
position, the circuitry inside the craft,
particularly the c.m.o.s. i.c.s., may be
damaged by electron bombardment and
magnetic storms.

ESA sources stress that the satellite
itself, built by the ten-country STAR
consortium led by the British” Aircraft
Corporation. is working perfectly. All
seven experiments are supplyving data,
though its value is reduced because the
craft is not in the position that theyv
wanted to measure, the night-time side
of the magnetosphere near the earth’s
aurora, and the data coming back is
only available during an eight-hour
window. If the scientists want to make
measurements in the correct region
they will have to wait until the earth
moves round the sun to the correct

position, which will not happen until
next March or April. There was, at one
time, some doubt as to whether the
satellite could last longer than six
months because of the hostile environ-
ment in which it is now working.
However, ESA are fairly optimistic that
they will be getting information from
the satellite for at least a year. In
addition, had the Geos programme been
fullv successful, there would have been
another mission, this time on ESA’s own
Ariane rocket, using the flight spare
from this mission to carry out experi-
ments in a similar orbit to that now
forced on the original satellite, so the
information coming back is of some
value. Nevertheless it is not backed up
by data from a successful Geos mission.

The seven Geos experiments were
designed to measure magnetic, electric
and particle fields at various fixed
longitudes in the Earth’s outer magne-
tosphere. Before the launch ESA said it
“will improve our knowledge of the
behaviour of the Earth’s magneto-
sphere when perturbed by particles
emitted in solar flares. It will also
provide a unique opportunity for mag-
netospheric-ionospheric conjugate
experiments.” The Geos was to have
been used as the reference satellite for
the International Magnetospheric
Study (IMS), a three-year research
programme with experiments faunched
on sounding rockets, balloons, space-
craft and aircraft by America, Europe,
Japan and the Soviet Union.

What is remarkable about the Geos
experiments is that the fields they are
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examining are so weak: the instruments
aboard can detect magnetic variations,
for instance, one thousand millionth of
the strength of the Earth’s magnetic
field. Indeed, one of the difficulties of
designing Geos was that the experi-
ments would interfere with one
another. For that reason, once in orbit,
Geos sprouted four axial, two long
radial and two short radial booms each
carrying different sensors. Thus each
experiment has least effect on its
fellows. The long radial booms carrying
the two electric sensors, for example,
are 25m long, and had to be extended
over a period of a fortnight.

A decision will be taken in September
on whether or not to launch a second
Geos, depending on whether the money
can be found — the NASA contract
frees NASA of any liability and the
satellite was not insured — and bearing
in mind that the next launch date would
be at around the same time as Geos |
will prove most useful, Spring next year.

A spokesman for one of the experi-
menters said that he thought the rocket
malfunction was “fishy”. The launches
of ESA and other satellites planned for
this year have had to be rescheduled by
NASA following damage caused in May
to another American Delta rocket,
allegedly by a sheared bolt. This has
affected ESA’s Orbital Test Satellite
(OTS), which was ready for luunch on
June 16. The spokesman said it was
strange that these accidents should be
happening in a launcher which had had
so much success in the past.

e —— e ———

IEE_urges Home Office to discuss spectrum

allocations in open forum

Saturation of frequency bands up to at
least 20GHz may be approached in the
next ten vears, the Institution of
Electrical Engineers says in a report to
the Home Office on the use of the radio
spectrum. “This is a major matter of
public concern and steps should be
taken to widen the recognition and
understanding of this problem bevond
those directly concerned with the
allocation of this resource.” The IEE
proposes that, to overcome the shor-
tage, users should no longer have the
right to assume that, once allocated, a
frequency or set of frequencies is theirs
in perpetuity. “‘Assignment of fre-
quencies should be carried out in a
similar way to the leasing of land. Any
frequency assignment would be made
for, say, ten to 30 yvears . .. but reviewed
every, sav, five vears...” Charges could
be levied depending on location in the
spectrum, aerial coverage, radiated
power, time-bandwidth product and
nature of service. The revenue could be
used to develop and, if necessary.
replace equipment.

The IEE also recommends that “the
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problems of frequency allocation should
be considered in open forum by an
advisory body which comprises suffi-
cient independent members to provide a
wide range of expert opinion.” The body
would have six tasks.

» To review demands for radio
services,

» To review technical developments
which might alter the use of the
spectrum,

# Torecommend long term policies on
spectrum use,

# To show how long and short term
use of the spectrum can be balanced,

#» To say what research .could help
make better use of the spectrum. The
report adds that international bodies
like the International Telecommunica-
tions Union could encourage other
countries to take much longer term
view of the allocation of radio fre-
quencies.

The Insfitution stresses that land
mobile radio is one of the most impor-
tant parts of the radio service: “It can be
argued that this is the major service for
which complete justification of spec-
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trum allocation can be made.” ‘lhe
report also says: “Mobile Services and
navigational aids should have a high
priority compared to services such as
broadcasting to fixed locations where
alternatives to radio communication,
like cable transmission, are available.”
Television should abandon the fre-
quencies between 41 and 68 MHz (Band
1) in favour of the mobile services,
though these might have to share
frequencies with rural radio services.
Band 2, however (87.5 to 100MHz)
should be allocated exclusively to f.m.
sound broadcasting because of
congestion on medium wave and the
expanding needs of education, but the
broadcasters should, in general, be more
ready to share channels. “Cable is not at
present a viable alternative for nation-
wide coverage,” though it could be
considered an alternative means to
distribute sound programmes in towns.
“It would be technically possible to
accomplish most tv broadcasting by
cable, including optical fibre, but it
would not be economically feasible in
the near future. If the demand for
frequencies ultimately forced a change
to cable for tv the change would be most
practicable in urban areas where the
requirements for frequencies for mobile
services is (sic) also most acute. The
freeing of spectrum for mobile services
in urban and suburban areas, while still
providing a broadcast service in rural
areas, will provide a severe challenge
for the planners of the future.
Meanwhile cable is likely to be the
means of providing additional services
without making extra demands on the
spectrum.” Where cable is suitable its
use should be encouraged if it will be
economic in the long term.

® The report was initiated by the IEE
Electronics Divisional Board long
before the Home Secretary asked for
submissions on the 1979 WARC. But
although work began a year ago the
authors seem pleased that its publica-
tion coincided with submissions from
other sources as part of a widening
campaign for more openness in the
Home Office. The report contains no
information about its authors, at least
one of whom did not want to be named,
and this may tend to weaken its
argument about more open transac-
tions elsewhere. However, at the meet-
ing to publish the report some of its
authors did identify themselves. The
chairman of the working party was Mr
Charles Sandbank of STL, and its
membership included Mr Charles
Hughes of Post Office Research, Mr
David Withers, also of the Post Office,
and Dr Kenneth Milne of Plessey. Total
permanent membership was nine, with

two or three occasional additions. The

BBC, for example, say they took part in
only one meeting.

At the meeting Mr John Brinkley of
Redifon said the leasing idea held
dangers for radio users, and Mr James

Redmond, the director of BBC Engin-
eering, said he would be taking it very
seriously because, if adopted in what-
ever form, it would cost the Corporation
a lot of money. This recommendation
seems likely, then, to cause some
controversy.

But the reaction to the proposal about
openness was universally welcomed. Mr
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Sandbank told Wireless World that the
working party had encountered “strong
feeling” in favour of the open forum
approach to both frequency allocation
in this country and on the British
attitude to the World Administrative
Radio Conference. He said those in
favour of opening up the discussion had
been very vociferous.

Radar: without clutter, and

with better legibility

Forty years after Watson-Watt helped
to develop radar its marine users are
beset by six main problems: sea clutter,
caused by reflections from rough seas or
patches of shallow water; rain clutter;
radar interference from other vessels;
receiver noise from the user’s own ship,
giving poor contrast; weak echoes, faint
at any range and hard to see; and small
echoes, which are difficult to see at long
range. Some of these can be ovércome
by the now standard provision of
manual gain, sea clutter and rain clutter
controls. However, these need constant
and skilled adjustment, and all echoes
may be reduced in level, some being lost
entirely.

Now Decca have developed a new
radar technique called Clearscan which
appears to reduce these considerably.

Photographs show the improvement
obtained with Decca’s new Clearscan
radar circuitry. Above, the improved
picture.
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To begin with the sea and rain clutter
are reduced by electrically disconnect-
ing the normal gain, sea clutter and rain
clutter manual controls. The gain of
the video amplifier now has an adaptive
signal superimposed upon it. The signal
is slow acting but, according to Decca,
“generally follows the shape of the
clutter returns on the incoming video
while being largely unaffected by the
normal wanted signals from ships,
navigational marks and coastlines.” In
effect the adaptive signal varies with
the amount of clutter about. Large
blocks of echoes are thus broken up.
This thins the coastline, but enables the
navigational features to be picked out.
The slow response of the adaptive signal
is such that it has to be supplemented by
a further signal to reduce clutter in the
first mile. This is derived from the
amount of the clutter on the previous
radar pulse. .

The next step, the VP2 circuitry, is to
make reductions in the other causes
of illegibility. First, receiver noise is
suppressed by a threshold circuit.
Second, signals above the noise thre-
shold are amplified to a nearly-uniform
brightness level, causing weak echoes
to become almost as bright as strong
ones. Interference is then removed by
pulse correlation circuits which com-
pare succeeding echoes with the stored
previous echo. Only echoes shown on
both and at the same range are dis-
played. This filters out interference
from transmissions by other ships, since
these do not usually occur at the same
range on successive pulses.

Finally, to make small echoes more
discernible, particularly on the long-
distance ranges, any pulses longer than
half a microsecond beyond 2.5 miles are
enlarged by the addition of an internal-
ly-generated artificial pulse to the real
one.

The basic circuitry is added to the
equipment merely by replacing the
existing video board with one which
contains the normal video amplifier and
a marine radar processor which con-
tains the appropriate automatic cir-
cuitry. This will be standard on all new
equipment. The VP2 is an optional
extra, available from early next year,
say Decca, for around £500. Existing
equipment can be adapted, but the VP2
is not available by itself.
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APRS attracts even more visitors

Each year the elaborateness of concert
sound reinforcement equipment, parti-
cularly that used by rock groups,
approaches what has been taken for
granted in recording studios for a long
time. This becomes rapidly apparent as
you walk round the exhibition organ-
ised by the Association of Professional
Recording Studios. T'his year’s, held at
the Connaught Rooms on June 15 to 17,
was the tenth. Cadac, for example, had a
photograph on their stand of a mixing
console they had built for live perfor-
mances by Jethro Tull that would do
credit to any studio, and the thought
occurs that moving such equipment
around must be difficult and costly,
especially when the power levels used,
according to an engineer on the Gauss
stand, are typically around 10kW for a
Pink Floyd concert. Gauss have long
specialised in high power speaker
equipment. Their design includes a cone
suspension that seems unique to this
company in that there are two spiders,
separated by a light spacer, so that the
cone is supported at three places instead
of the normal two. This means that the
speakers are much easiér to assemble,
and that the cone is more stable,
according to Cetec Audio, who import
the speakers. Just as last year, they
were also showing the 1200 series tape
duplicating system, also from Gauss.

In contrast with the sound reinforce-
ment equipment, that used by the
broadcasters seems to grow more
compact in certain applications. Alice,
for example, were showing a portable
mixer with six channels and two groups
which measured only 0.5m by 0.4m, yet
it managed to combine microphone or
line inputs, three equalisation ranges,
echo or foldback send and panning on
each input channel, and limiting with
variable threshhold and bypass on the
outputs. There is an internal power
supply which Alice say has a 400%
current overload margin. It's also
well-finished and thoroughly British.

Tweed Audio were showing similar
mixers. Some of those on the stand were
already marked out for delivery to such
customers as radio Monte Carlo and
Border TV, and other orders are coming
from Tyne Tees and Yorkshire TV, they
say. While Alice have been making
mixers for many. years, however,
Tweed's product has been around for
less than a year, and the firm is making
only its third appearance at APRS. They
are now also moving into the test
equipment market, and were showing
for the first time a microvolt meter with
IEC, DIN, CCITT and CCIR filters,
average, true r.m.s, peak and slow
reading. Its range is between110uV and
110V and there is a self calibration_
facility and outputs for oscilloscope
and pen recorder. Tweed say they will
next produce a low distortion oscillator.-

e —————
T ———

Another instrument on show, this
time by Court Acoustics, was areal time
spectrum analyser, the RTA C2. Thisisa
suitcase design with an l.e.d. display
showing relative levels at 28 points
along the frequency scale from 31.5Hz
to 16kHz at 1/3 octave intervals. Eleven
levels are shown. In addition there is a
full range l.e.d. meter which reads r.m.s.
or p.p.m. for voltage (dBm) or sound
pressure level measurements. There are
two line and one microphone inputs,
and a built in pink or white noise
generator which can drive either
speakers from an internal amplifier or a
balanced line.

The 1977 show was an occasion for
looking back as well as forward, since
this year is the 100th of recorded sound.
For many the industry has become
obsessed with technology at the cost of
the musical content. The technical
distance covered was well-illustrated on
the Neve stand, where they also looked
back, but only fifteen years, to the first
console they built. This was displayed
with the information that it had been
bought by Recorded Sound Ltd, which
about five years ago changed its name
to Nova Sound. Neve say that to date
their consoles have been sold into 58
countries. In contrast they also showed
the Neve Computerised mixer, which
we described in March, 1977, p.39.

AKG, at their first APRS since the
recent management changes, showed a
number of new products, including a
two-diaphragm, variable-pattern con-
denser microphone; a series of multi-
channel mixers and a new portable
model, the SM2000, in six and 16
channel versions; and a family of five
new disc cartridges.

BASF seemed to be going all out to
promote - their Unisette quarter-inch
tape cassette. As always in such a case
their main difficulty is in providing the
machines in which the cassettes can be
used, but such a machine was on display
on the BASF stand. The Unimatic
machine, shown for the first time in the
UK, was made by Nordisk.

Among the tape machines on display
was a bright yellow multitrack from
Telefunken, available from Hayden
Laboratories. The M15A can accommo-
date up to 32 tracks and a built-in
Telcom C4 compander, but the model
on show was a quarter-inch version.

Easy tape location is now a standard
requirement in studios, either from
add-on locator units, or built in. The
Studer A80, for example, shown by F.
W. 0. Bauch, is a well-established
machine,with an automatic tape posi-
tion locator. A less well-known name in
studio than in broadcast and semi-pro-
fessional use is Techniés, a National,
Panasonic brand name. They were
concentrating on showing disc turnta-
bles, amplifiers and cassette machines

‘(which he joined in
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from their 1977 range, but they did
show the RS1500 reel to reel machine, a
three speed, three motor unit with an
iso-loop capstan and head layout which
may be familiar to those who have
watched 3M professional tape machines
over the years. National say the RS1500
has a wow and flutter figure of 0.018%
r.m.s. at 38cm/s. Certainly it was
very effectively demonstrated at a
recent seminar in Japan.

To commemorate the centenary the
organisers had arranged an exhibition
of items borrowed from the London
Science Museum, some with spoken
commentaries giving examples of the
sound from the early sound machines,
such as the voice of Florence Night-
ingale. This appears to show a change,
however slight, in the organiser’s policy
of discouraging any activity which
might siphon potential customers away
from the exhibition. The APRS com-
mittee has even got as far as discussing
whether or not to change the venue in
future to a place where they could also
present papers, a development that
many would welcome, and would go
some way to convincing the APRS's
critics that it was interested in more
than delivering customers to the manu-
facturers.

That the show was well-attended is
shown by the fact that the catalogue
was sold out by the third day. APRS
committee chairman Jacques Levy
told Wireless World that he estimated
the number of foreign visitors at over a
quarter of the total, some 2,400. Last
year the number of foreign visitors was
about 14%, then a record. This year's
visitors saw over 80 exhibitors on more
than 100 stands. For the recording
industry the APRS is still, as one

" exhibitor put it, “The only major

exhibition in this country”.

“’Blumlein lived here’"

The first electronics engineer to be
honoured with a “lived here” plaque is
the prolific Alan Dower Blumlein,

-1903-1942, inventor of stereo recording

and reproduction, a form of negative
feedback pre-dating Black, the cathode
follower, the so-called “Miller” inte-
grator, the inductively-coupled ratio-
arm bridge, the long-tail pair — which
are only a few of his 128 patents. The
blue and white plaque was put up by
the Greater London Council on Blum-
lein’s one-time home at 37 The Ridings,
Ealing, and was unveiled on June 1 by
Sir Alan Hodgkin, Fellow of Trinity
College, Cambridge, who had worked
with Blumlein on radar during the
1939-45 war.

Most of Blumlein's inventions were
made while he was working for EMI
1929 as the
Columbia Gramophone Company) and
it was EMI who organized the
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unveiling ceremony. They say they
hope the plaque “will belatedly bring to
the public’s notice Blumlein’s historic
achievements in the field of electron-

-ics.” The whole event was the result of
a petition to the GLC by Mr F. P.
Thomson, a one-time colleague of
Blumlein at EMI, who is writing a
biography of the inventor.

Blumlein was killed in an aircraft
accident in 1942 while testing an H,S
radar prototype. A full account of his
work was written by M. G. Scroggie,
“The Genius of A. D. Blumlein” in
September 1960 issue, pp.451-456.

We record the death of Percy Wilson,
long associated with the Gramophone
.and an early audio experimenter and
writer. He was responsible for what is
recognised as the first book on audio,
“Modern Gramophones and Electrical
Reproducers,” written in 1929 with G.
W. Webb. He was born in Halifax on
March 8, 1893, went to Oxford and had a
distinguished career in the Navy, during
the first World War, at the Board of
Education and at the Ministry of
Transport. He was technical adviser to
thé Gramophone from its founding in
1924 until 1938 and technical editor
from 1953 to 1966. He was a leading
figure in the Audio Engineering Society,
the British section of which he chaired
when it began. He was made an
honorary member of the AES in 1972
~and was on the Awards Committee for
several years. He leaves a widow,
Winifred, and two sons.

EEA soldiers on —
courtesy of the USSR

The latest annual report of the Elec-
tronic Engineering Association under-
lines the heavy reliance of the industry
on military contracts. No detailed
figures are available, but unofficial
estimates put the proportion of EEA
members’ total sales of capital equip-
ment for military use at around a
quarter. The proportion of radio and
radar equipment thus sold is much
higher.

The annual report for 1976 stresses
that, like the other European countries
and America, “much of our industry
relies heavily on defence work to
advance the state of the art.” A recent
agreement between the US Department
of Defense and our Ministry of Defence

enabling British manufacturers to sell

to the American market means that the
dependence of those manufacturers on
defence projects is likely to increase.
Even though British military projects,
in the words of the report, “bear more
than their fair share of public expendi-
ture cuts,” it concedes that the elec-
tronic content of British defence spend-
ing is increasing, and the industry is
anxious that imports of defence equip-
ment be avoided where possible.

As a supplement to the main report

EEA has published a statistical analysis’

of the industry’s performance during
last year. Sales in every sector increased
and, though once again no figures are
available, military spending oversha-

dows the accounts. “The value of -

exports,” the report says of the
Aerospace industry, “of complete new
aircraft remained at just over £103
million, but home deliveries of aircraft
and helicopters appear to have doubled
in value from the £183 million of 1975
and sales of guided weapons and parts
have risen by about one quarter from
£109 million.” While the civil aircraft
industry continues to decline, “‘a
number of military aircraft and heli-
copters are in full production.”

Exports of new airborne radar and
navigational equipment, partly
influenced by demand for weapons
svstems, rose a staggering 164% to
nearly £50 million. Yet UK deliveries of
medical equipment to the home market
fell despite a surge of private donations
of computerised axial tomography
equipment. Imports of medical equip-
ment rose 40% to £22.8 million, and
exports went up to £50 million as a
result of scanner sales. The positive
trade balance in medical equipment was
£19 million.

Altogether EEA members sold £806.3
million worth of radio and radar equip-
ment and £629.4 million of computers.
Exports were £295.2 and £318.8 million
respectively, or 47% when account is
taken of work done. This compares with
total sales of £1097.2 in 1975, £438.3
million of which was exported, or 43.8%
accounting for work done.

The new president of the EEA is Mr R.
H. Newham, leader of the UK delega-
tion to the NATO industrial advisory
group. As at March this year the EEA
had 40 full and five associate members.

BBC, NRDC move
closer

The two paths followed by the BBC's
matric H development and the NRDC-
sponsored Ambisonic work are not yet
merged despite a recent press statement
from the BBC, which said the two
parties involved had agreed “to share
their knowledge and experimental
experience ...” But it is progress, for at
least it means the two are now talking
to each other.

The announcement follows periods of
difficulty in getting the two together:
their relationship with overseas inter-
ests has been better than befween
themselves. As pointed out in our

January issue, the Ambisonic scheme’

was not included in the BBC tests —
results of which were given in the May
issue — because of a last-minute change
in terms of reference. It took contact at
the top level to bring about tests of
certain aspects of the Ambisonic
scheme.

Wireless World, August 1977

The position of the BBC in surround
sound changed when, prompted by
suggestions that the BBC was holding
back introduction of a service even
though tests had reportedly shown a

-preferred system, it decided to go ahead

with matrix H. Since then the pace has
quickened and the BBC has been
engaged in a pyblic relations exercise to
promote H at home, in Europe and in
the U.S.A.

With a meeting of Working Party S of
the EBU technical committee due (June
14-17), the BBC was anxious to avoid
appearance of a split in the UK camp,
especially with the IBA in the midst of
evaluating the Ambisonic 45J system, as
well as H.

The statement does however appear
to mark an interesting alteration in the
BBC’s terms of study of surround-sound
systems. [t says the object is to obtain
“the optimum unified coding specifica-
tion for a system which can be used
with both gramophone records and
tapes as well as broadcasting”. (The
italics are ours.)

Acknowledging the similarities
between H and 45J, the BBC say, “It is
expected that any system refinements
that may be agreed will be sufficient-
lv small not to impair the performance
of existing matrix H or 45J decoders”.
This could be an indication that the BBC
may deciderthat the H and 45J options
are close enough in two-channel form
that there is little to be gained by
alteration. Indeed it has been remarked
that the BBC is only interested in the
NRDC decoding technology.

But the similarities in their two-
channel codings tend to cover up that
the Ambisonic scheme is an overall
technology embodyving all parts of the
chain and incorporating a range of
codes to satisfy differing needs, whereas
the H code is a particular one designed
to meet the BBC’s need.

@ As part of Liverpool's jubilee cele-
brations, IBA station Radio City, spe-
cially commissioned a performance of
Mahler’s Eighth Symphony from the
Anglican Cathedral. Using the Am-
bisonic 45J codel the two-channel
broadcast took place on June 23.
According to an IBA engineer who
listened to the decoded result “it was
much better than stereo could have
been — it sounded real”. The IBA has
not made any further formal application
for such broadcasts, but it seems almost
certain that it will.

It could only happen in the US depart-
ment. It is now possible (our American
correspondent George Tillett writes) to
buy a computerised, solar-powered
tombstone that automatically sprinkles
water round the grave of the deceased.
And when a visitor comes within range
a proximity switch operates a tape
recorder and dispenses incense . . .
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Microwave intruder alarm — 2

Construction of Doppler radar to detect movement

by M. W. Hosking, M.Sc., M.1.E.E., British Aircraft Corporation

Based on the Doppler frequency shift
principle, this domestic intruder alarm
system uses straightforward and
simple techniques, together with
materials that are readily available to
everyone and brings what has hitherto
been a costly and professional system
within the reach of a domestic,
budget. Most of the components can
also be used to make a simple voice
communications link, with the main
addition of an audio modulator.
Construction of a voice link, including
the microwave transmitter and
receiver will be described in a later
article.

The Dopper transmitter/receiver
module described so far uses a separate
detector diode in what is really a
single-ended superhet receiver, with the
transmitter playing the role of local
oscillator and mixing with the reflected
signal at the detector. Mixing and the
extraction of the Doppler beat fre-
quency takes place by virtue of the
non-linear voltage-to-current relation-
ship of the Schottky barrier detector
diode. Mixing would take place what-
ever type of semiconductor device were
used as the detector so long as it had a
non-linear characteristic. The Gunn
device transmitter has a decidedly
non-linear current/voltage relationship
and thus may be used as a self-oscillat-
ing mixer, thereby eliminating the
detector diode and associated wave-
guide cavity.

A means of achieving this is shown in
Fig. 7(a) wherein the Doppler fre-
quency is extracted from across a
suitable resistor, Ry, inserted in the
Gunn bias circuit. For best results and
stable performance, R,;has been chosen
as 56 ohm. As the full Gunn drive
current also passes through this

Fig. 7. Gunn device cdn be used as a
self-oscillating mixer and (a) shows
how the Doppler signal can be
extracted from a series resistor in the
supply line. A general view of the
transmitter/mixer is shown in (b).
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resistor, the supply voltage V must be
increased to compensate for the
resulting voltage drop. With the chosen
value of Ry, the new supply require-
ments can be provided by the existing
circuitry and no changes are needed
other than adjusting the voltage with
Rap. At the nominal supply current of
140 mA, the voltage drop across R, will
be almost 8V and thus V must be
adjusted to about 15V to maintain the
necessary 7V across the transmitter.

A further consequence of this tech-
nique is that the power supply ripple,
albeit small, appears across the input
terminals of the amplifier by virtue of
their being connected across R, This
ripple lies within the Doppler passband
and, as the returned Doppler signal is of
the order of microvolts, the
signal-to-noise ratio will be degraded.
The additional components R,, and Cy;
provide further filtering of this rectified
ripple. If this system is used, do not fit
Rjytop.chb.

The Gunn device is, of course,
designed primarily as a microwave
signal generator and lays no claim to
fame as a low-noise detector of
microwave signals. Consequently, its
receiver noise figure is very high and its
effective range is much less than that of
the previous transmitter/receiver
module. For this reason, it is best to
operate with a higher gain antenna than
the 5dB one used before. As a compro-
mise between a higher directivity to
give greater range and a wide beam-
width to give angular coverage, a gain
figure of 13dB has been chosen, giving a
3dB beamwidth of about 22°. Fig. 8(a)

0'5mm sheet metal /4\
l\

jomn with
epoxy adhesive

— holes 4:3mm
dia.
centre hole =
41 3mm  23x13mm.
nominal

[16:3mm 16_‘3m'r_n|
'4—41‘3mm-—->i
Fig. 8 Small horn antenna can be

fabricated as in (a) to increase the s/n
ratio and is fitted as in (b).

Fig. 9. Complete intruder alarm system,
designed to fit in a book sleeve is
shown in (a) and a view of the controls
on the back panel in (b).
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shows constructional details of the
antenna and Fig. 8(b) gives a general
picture of the complete assembly.

For use as a self-oscillating mixer,
the preferred Gunn transmitter assem-
bly is the Mullard CL 8630S. This has an
almost identical transmitter
specification to the CL8960 given
previously; it is supplied set to the
correct frequency (without antenna)
and is fully compliant with the Home
Office transmission regulations. The
cost of the CL8630 is approximately half
that of the CL8960 but the trade-off is a
greatly reduced range. Successful oper-
ation of this alternative system with the
13dB antenna was obtained up to a
range of about 3m which is good
enough for the protection of a
medium-sized room, a hallway or the
stairs.

For those who wish to construct their
own transmitter module, then the
design for the voice link transmitter
could be used. The cost, however, would
not be very much different and the final
unit would have to be vetted by the
Home Office. As the frequency
tolerance on radar intruder alarms is
only * 12MHz as opposed to =
200MHz for the voice link, home
construction of the microwave cavity in
this instance is not advocated unless
suitable frequency measurement is
available.

Power supply

Due to the sensitivity of the amplifier
and trigger, together with the low
Doppler voltages, it is important to have
ripple-free, well-regulated supplies to
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the Gunn transmitter and electronics.
The transformer has two independant
secondary windings, each rated at 3VA
and an interwinding screen which is
taken to mains earth. Use of the i.c.-Tr,
series regulator combination has sever-
al advantages: it is relatively cheap, it
allows fine adjustment of the Gunn
supply voltage via Rj, and it gives
about 70 dB of mains ripple rejection.
Ripple on the =8V supplies to the
amplifier is very small as only about
5mA per rail is consumed under quies-
cent conditions. .
When connected to the Doppler
module, the negative side of the Gunn
supply is automatically joined to the 0V
rail of the amplifier. This is because one
terminal of the Gunn device and one
terminal of the detector diode are both
connected to the casing of the module.
It was also found preferable, from the
point of suppressing mains transients,
to have the 0V rail floating and only the
transformer screen actually earthed.
The prototype was constructed in the
style of a book and has operated from
my own bookshelf for weeks without
trouble. Fig. 9 gives a general view of
the final assembly which in the case of
the prototype fitted very neatly inside
the covering of a well-known cookery
book set. A printed circuit board has
been designed for the electronic com-
ponents; overall size of the board is
about 80mm x 115mm. Construction of
the intruder alarm is straightforward
and the following sequence os opera-
tions is suggested. _
# Select a suitable material for the back
panel such as 3mm hardboard or
plywood and cut it out to the same
width as the printed circuit board but
about 20mm longer. Lay the blank p.c.
board on the panel, aligning one end of
each and mark out the four fixing holes.
Drill out these holes in the panel,
together with those for the controls as
shown in Fig. 10.
#® Cut out the base from 12mm thick
plywood or wood to the same width as
the back panel and 110mm long.
@ Position the mounting structure for
the Doppler module and transformer as
shown in Fig. 9 and drill out the fising
holes. Ensure that the front face of the
Doppler module is 10 or 11lmm back
toward the back panel from the edge of
the base.

# Attach the Doppler module, alarm
and transformer to the base using
countersunk bolts with the mains input
tags on the transformer closest to the
back panel.

® Assemble the panel-mounted com-
ponents and screw the panel to the base.
#® Assemble the components onto the
p.c. board bearing in mind that care and
neatness at this stage can save hours of
frustration later with dry joints and
mistakes.

® Solder the connecting wires to the
components on the back panel and the
mains lead to the transformer. Clamp
the mains lead to the baseboard with an
insulated wire staple to avoid strain on

v
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Fig. 10. Back panel control layout
showing hole positions.
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Fig. 11. The p.c.b. is clamped in position
to the back panel as shown leaving a
clearance for the panel controls.
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the transformer tags. Solder the earth
lead to the transformer screen terminal
and connect with a piece of wire to one
of the bolts securing the transformer
down.

? Bolt the main board to the back panel
as shown in Fig. 11, leaving at least
20mm clearance between the two.

# Solder the connecting wires to the
main board and to the transformer and
check that the l.e.d. is properly located
in its clearance hole on the back panel.

It is very important to keep connect-
ing lead lengths to the absolute mini-
mum to avoid interference pick-up. If
preferred, a piece of heavy-gauge
aluminium sheet could be used as the
back panel and base; in which case this
would be earthed via the transformer
clamping bolt.

The kit available for the system
contains a suitable enclosure, but some
constructors may wish to design their
own. Complete freedom of choice is
possible as regards style, materials and
shape except for the area immediately
in front of the transmitter/receiver
module. No electrically conducting
material, in any form, must cover any
part of the radiating aperture or the
performance will be impaired. Dielec-
trics such as paper, cloth, wood, plastic
can be used, but the material in front of
the antenna should be less than 1mm
thick and should come no closer than
the 10mm mentioned above. A complete
enclosure will muffle the alarm, so
either the top of the box should be left
off or else cut a 25mm diameter hole
above the alarm.

Operation

The intruder alarm has been designed to
sit neatly and unobtrusively on a table
or shelf for long periods of time and to
operate reliably when required. This
type of radar Doppler system is superior
in all-round performance to most other
systems and thousands per year are
installed in professional and commer-
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cial premises. The cost is high, but this

project brings a well-proven, profes-
sional technique within reach of
domestic budgets.

The electrical supplies to the circuits
are activated on plugging in to the
mains supply and, in view of the low
power consumption, it is recommended
that a 500mA fuse be fitted into the
mains plug.

Two controls are possible with the
system to suit various sensitivity
requirements and to give some choice
over the size of reflection needed to
trigger the alarm. Firstly, R,; controls
the voltage gain of the second stage
which, in effect, determines the range at
which a given moving; object will
trigger the alarm. Secondly, Ry, can be
used to set a voltage threshold which
must be exceeded before the Tr,, Tr,
combination will switch on.

Control Ry, is useful as a supplement
to the gain control and also to offset
interference such as refrigerators
switching on and off.

After assembly carry out the follow-
ing procedure:

® Leave the supply lead disconnected

from the Gunn device and check the *
8.2V supply rails to the p.c. board.

@ Connect a 47 to 56-ohm, l-watt
resistor across the Gunn supply in place
of the Gunn device and adjust Ry, to
give 7 = 0.1V across this resistor.

@ Connect the + 7V line to the Gunn
terminal, applying the soldering iron for
no longer than five sconds.

@ With Ry set to give minimum gain,
adjust R, to maximum sensitivity, that
Is minimum resistance between D and
emitter of Tr,.

® Turn the gain up with Ry until a
level is reached when self-oscillation
occurs; indicated by the le.d. being
permanently lit. At this point. turn the
gain down with Ry until the lL.e.d. goes
off and remains off. The system is now
at maximum sensitivity and the le.d.
will flash only when something is
moving — a point to observe when
setting up.

If the system is to operate close to a
source of interference, then Ry, can be
adjusted to set a threshold level to
prevent false triggering.

The on-off control to the alarm is a
matter of personal choice. Either the
switch on the back panel can be used
with the built-in delay, or else an
extension switch connected via the jack
plug and socket.

Regulations

In common with other devices that
transmits radio waves, a licence is
required for its operation. The intruder
alarm system here, which has been
given the name Intruder 1, has been
tested by the British Home Office and
has been given official type approval.
This means that, provided it is built
exactly to the design given, the con-
structor or ready-built purchaser of the
Intruder 1, will be granted a licence on
application. Cost of the licence is £1.20

sy, S5,

S,

Kit version of intruder alarm features
different p.c.b. from author's original,
as supplied by M. R. Sagin.

and lasts for five years and an applica-
tion form is inciuded with each kit or
ready-built system.

Transmitter specification 1s

Frequency . . .. ... 10,687 - 12 MHz
Max. power . 10 mW
Antenna gan . .. ... less than 20dB,
Out of band radiation greater than 40dB
below carrier
Temperature range

.—5to+40 C

Circuit alteration

Due to the wide variation generally
found in s.c.r. holding current and the
tolerance on relay resistance, it is
possible in some cases for the s.c.r. in
Fig.5 to latch due to leakage current
through the relay coil while the full rail
voltage is building up through the RC
delay. This could be caused by the
operator moving out of the room and
could result in an effective delay of
about 10s as opposed to the designed
45-60s. To preclude this inconvenience,
an improved delay circuit has been
suggested by Tony Haywood of Inte-
grex which prevents latching occurring
until ‘the voltage has built up to the
vicinity of the board rail voltage. The
alarm kit and associated p.c.b. have
been changed to take this improvement
into account, and the revised circuit
diagram will be published in the Sep-
tember issue. A series combination of C,
and R,, from the emitter of Tr, to 0V,
should have been included in Fig.5.
Capacitor Cy should be 1uF not InF and
C,;, shown as 10nF, was incorrectly
labelled C,,.

ACKNOWLEDGEMENT. | would like
to acknowledge the help and advice
given by my friend and colleague Ken
Griffiths in the design of the electronics
circuitry and his unerring knack of
fault-finding.
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Letters to
the Editor

RADIO AND AIR SAFETY

I was disturbed by your leader in the June
issue attacking the quality of air/ground
v.h.f. communications, particularly since you
appear to have pre-judged the result of an
incomplete accident investigation on the
basis of unconfirmed “leaks”.

It is disingenuous to compare the quality of
aeronautical communications with broad-
casting, since the requirements are comple-
tely different. In broadcasting the aim is
high-fidelity music reception with a good
signal. The prime requirement for air/ground
communications is intelligible speech recep-
tion under marginal conditions. The audio
bandwidth of 2.5kHz is near optimum for this
purpose, and also enables the 60dB adjacent
channel rejection requirement to be met with
25kHz channel spacing. (V.h.f. broadcast
receivers have minimal adjacent channel
rejection with 200kHz channel spacing)
Channel spacing is dictated by frequency
planning constraints; the radio horizon of an
aircraft at 40,000 ft is 450km, and only 18MHz
of the v.h.f. spectrum is allocated to
aeronautical communications — less than to
sound broadcasting.

The audio quality of the airborne trans-
mitter is limited mainly by the bandwidth
and the microphone. The microphone must
above all be robust, lightweight, reliable and
have good noise-cancelling properties.

The choice of a.m. was made thirty years
ago. but the capture effect of f.m. would be
undesirable, since it can be important for a
weak and distant transmitter to be able to
break into a crowded channel.

As for “crude technology,” an aircraft
v.h.f. transmitter/receiver must be capable of
tuning 720 channels at the turn of a switch,
with a frequency stability of +0.003% under
extreme environmental conditions. 1 have
not seen comparable capability in broad-
casting equipment. In general state-of-the-
art technology is employed throughout.

It should be borne in mind that air/ground
communications have to cater for all
airspace users, from Concorde to a Tiger
Moth, without imposing excessive costs on
anyone; and that full international
standardisation is essential.

The best prospect for improvement in the
future is offered by the L-band data link
systems currently under development. These

will use keyboards and alphanumeric dis-
plays to supplement v.h.f. voice communica-
tions.

R. A. Keall,

Hawker Siddeley Aviation Ltd,

Hatfield,

Herts.

I read with interest your leader in the June
issue “Radio and air safety” and feel obliged
to support your remarks regarding the
diabolical audio quality of air-ground com-
munications.

A recent search for a reasonable quality
720-channel airborne radio that would
produce a little more than muffled noises
revealed that none was available of British
manufacture and that the complete light and
general aviation communications equip-
ment market is dominated by the Americans.
I was informed that British manufacturers
ignore the civil avionics market because it is
too small to support the enormous invest-
ment required due to complex Civil Aviation
Authority regulations, approvals, environ-
mental tests, requirements for spares hold-
ings and handbooks etc.

Can it really be that British bureau-
cracy has effectively strangled a pros-
pectively lucrative manufacturing area that
could certainly provide better equipment,
employment and overseas earnings? If this is
so, then we've only got ourselves to blame if
the audio quality obtainable from the

overpriced imported equipment is below par’

since the lack of competition promotes the
lack of improvement.

T. R. Wiltshire,

Mortimer,

Reading,

Berkshire.
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together. There is no coordination. There is
no central body for the public production of a
distilled viewpoint. The Home Office have
opted out of such a role, and perhaps rightly
so — after all no other United Kingdom
government authority conducts its adminis-
trative affairs in public.

John Brinkley recently suggested in the
May letters column that as far as mobile
radio is concerned, WARC 1979 may turn out
to be a non-event. Well, that would be a
shame at the least. It will, however, be
extremely serious for our economy if it is also
the view held by our delegation, in so far as
future spectrum management in the UK is
concerned.

Perhaps Mr Brinkley has hit upon the
underlying principle of the often criticised,
yet secret Warden report?

Time is running out, yet all that is needed is
recognition of the national value to the
community at large which would stem from
the increased use of mobile radio and a
determination to encourage its expansion by
making sure now that adquate frequency
space is available in the future.

The only debate required is one seeking
common agreement on four major issues: 1.
The instrinsic national value of mobile radio;
2. The standard of service required; 3. The
expansion rate to be encouraged; and 4. The
balance between the cost of technology and
the return to the user. The rest will fall into
place.

H. W. Whelan,
Ely,
Cambridgeshire.

ADVANCED
PRE-AMPLIFIER

NO CO-ORDINATION
ON MOBILE RADIO

In your February 1977 issue, your editorial
suggests the need for a public debate of the
needs of private mobile radio and the
formulation of clear and specific recommen-
dations to be put to those who will represent
the UK at the forthcoming WARC 1979.

The debate seems to be taking place; due in
no small measure, I suspect, to your own
promotional activities. Articles, reports and
readers’ letters continue to appear in the
relevant technical publications; the Mobile
Radio Users Association has conducted a
survey and published its findings; the Home
Secretary has asked for (and presumably
received — although we may never be
privileged to know) submissions from anyone
interested; Pye has made its Pannell Report
publicly available. The EEA has reported its
findings to the Home Office and it has been
reported that the Conference of European
Manufacturers’ Association has reached
some unanimous conclusions also. The
academics have not been slow getting into
print either, and recently the IEE have held a
discussion meeting on spectrum manage-
ment. ’

I suppose none of this can be considered to
be “public” debate but neither is it secret,
classified or held to be confidential.

The problem now is that whilst a
researcher might detect a common and vital
thread running through all of this activity, no
one is picking up the ends and tying them
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I read with interest Mr G. Nalty’s contribu-
tion in June letters. I should like to refute his
imputation that I do not know what I am
talking about as follows.

I do not think I have failed to grasp the
point of Mr Nalty’s letter, as he implies in
the June issue. However, he appears himself
to be not quite perfect in his grasp of some of
the principles of electronics.

Firstly, it is not realistic to regard an
amplifier with a finite slew rate as a
combination of an infinitely fast amplifier
and a subsequent low-pass RC filter. Slew
rate limitation normally arises because the
main voltage-amplification stage can only
drive a finite amount of current into and out
of a capacitor (usually that component
providing dominant-pole compensation),
and hence the normal symptom of a poor
slew rate is a linear approximation to the
desired output signal rather than an
exponential waveform. For example, a
sine-wave suffering slew-limiting takes on
the shape of a triangle waveform. It is
therefore more meaningful to consider a
finite slew rate as placing bounds on the
maximum positive and negative values of
dVv/dt, since this is after all the way in which
this quantity is usually measured. These
constraints may well be different in the
positive and negative directions — another
factor that Mr Nalty’s model does not
reproduce.

Secondly, I find it remarkable that Mr
Nalty’s equations show that increasing the
amount of negative feedback on an amplifier
increases the closed-loop gain. The correct
equation for the closed-loop gain of a
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feedback amplifier with finite open-loop
gain is of course: )

Aclosed-loop =1—+ibA
where A =open-loop gain and b=feed-back
factor

A

1+a/G if G=1/b
JTassume that Mr Nalty’s point in this section
is to show that closed-loop gain is affected by
open-loop gain variations. This is of course
true, but a simple calculation using ball-park
figures of 1000 X for open-loop gain and 10 %
for closed-loop gain shows that the gain
deviation from the ideal (infinite loop gain)
case is less than 0.1dB. I do not think that a
gain error of this order can give rise to
audible effects, no matter which of Mahler’s
symphonies is used as a test signal. In the
practical case, the tolerances of the equa-
lisation components may well exceed this
figure, and this is of course true for both
active and passive methods of equalisation.
Finally, having been made aware of Mr
Nalty's concern with “very small differ-
ences” in subjective effect, I am amazed that
he lightly shrugs off the fact that his passive
equalisation design is so desperately short of
headroom that audible clipping is a common
occurrence. This underlines the need to
consider disc input overload as a parameter
of primary importance in the design of
modern audio equipment.
D. R. G. Self,
London E17.

REALITIES BEHIND HIGH
TECHNOLOGY

When will engineers and technologists pull
their heads from the sand and refuse to
perpetrate the industries of death and
destruction?

Are the individuals involved so mindless
that they cannot imagine the desolation of
having a near and dear one ripped to bloody
shreds or charred and twisted beyond
recognition. Over emotional? Possibly -- but
these are the realities behind the facade of
high technology.

Your leader “The dugs of war” (November
1975 issue) listed “‘spin offs” of nuclear
missile development. I am sure an equally
impressive list would follow the development
of a totally non-aggressive defence system —
a shield. For immediate employment the
fields of safety, medicine and energy supply
offer an abundance of opportunities for
innovation.

Will the technology of the 1970s be
remembered as brutal weapons systems and
tv games machines? I hope not.

James V. Cousins,
Reading,
Berkshire.

ELECTROLYTIC
CAPACITOR TESTER *

The article in your May issue by A.
Drummond-Murray describing an electroly-
tic capacitor tester is misleading in its initial,
general comment.

While I agree with the statement that the
dielectric is formed in the first instance, from
this point onwards it is either too general or it

totally ignores the existence of the families of
capacitors with the prefix “solid.”

In the case of the solid tantalum
electrolytic, as manufactured by my com-
pany, one of the main advantages is its
inherent stability and lack of depolarisation.
This aspect is continually under proof
through a comprehensive environmental
programme which includes long-term “‘shelf
life.”” In addition I have a wide range of
samples which have lived in a Stevenson
screen on the factory roof since 1965, subject
to all the vagaries of an English, industrial,
climate: these are checked at three-monthly
intervals, without any reforming, and apart
from some surface corrosion are as good
today as they were in the beginning.

While I cannot speak with authority on the
“solid aluminium” 1 have always been under
the impression that it also was resistant to
natural depolarisation.

E. Nelson,
Union Carbide U.K. Ltd,
Durham.

Mr Drummond-Murray replies:

I'read Mr Nelson’s letter with great interest,
and broadly agree with his comment. I
would, however, point out that a survey of
electrolytic capacitors that is contained in 1%
column inches could not reasonably be
described as complete. Certainly the opening
lines are loosely worded, and I did not wish to
imply that tantalum capacitors were espe-
cially prone to depolarise, which as Mr
Nelson points out is not so with his
capacitors.

The capacitor tester was specifically
designed for use with the commoner “do-
mestic aluminium” capacitors, as Mr Nelson
perhaps suspects. Naturally in any specific
application the tester could be modified, but
the equipment would lose versatility if the
“reform” facility was removed. which on the
tester described is bypassed with a switch.
A. J. Drummond-Murray. '

“"LOSS OF INFORMA-
TION"" CONCEPT

Mr Vereker's rather confused letter in the
June issue does not seem to introduce any
new single thought, let alone concept, on the
matter of amplifier evaluation.

In engineering terms a *‘concept” must be a
term of analytic if not synthetic value
allowing scientifically valid explanations to
be proposed and preferably also predictions
to be made. “Loss of information” is not such
a concept, being merely the result of a mental
slithering on the skid-patch of subjectivity.

Thus we are asked to understand that from
Mr Vereker’s “wider point of view” (how
wide can a point be?) intermodulation

distortion does not lead to “loss of informa- -

tion”. Then on to his disclosure (para. 7) that
“loss of information” occurs during amplifi-
cation “latch-up” — when, as we all know,
periods of 100% intermodulation distortion
occur. Such a flexible notion as this is hardly
going to appeal to the right people.

Bringing matters more in line with other
current discussions, it does seem clear that a
purely subjective approach to amplifier
performance appraisal can sift out extremes
of performance and often also help identify
quality groups. In this respect — and to show
how truthfully subjective one can afford to
be — I am prepared to say that in my
experience the very best of transistor
pre-amps, when compared with the very best
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of valve pre-amps, seem to show marked loss
of information right across the audio range
and an equally important loss of overall
realism.

Of course this observation, which I believe
to be quite as valid as the claim that
Beethoven's 8th Symphony is very  good
music, has itself no direct impact on
engineering as it stands at present.

John Greenbank,
Tangent Acoustics Ltd,
Hardwick,

Cambs.

CALCULATORS AS
STOPWATCHES

Your January 1977 issue had a Circuit Idea
under the heading ‘“Stopwatch facility for
calculators”. A multivibrator was applied
to a Sinclair Memory calculator. Now that
programmable calculators are coming down
in price, it may be interesting to consider the
stopwatch facilities offered by such calcula-
tors, without requiring additional electron-
ics. Here are some available on the Texas
SR56:

@ Simple stopwatch (with no display until
the end of the programme). Register 1 (R1)
holds a total which increases by unity each
time the programme completes a loop. Rl is
initially set to zero. When we execute a
programme based on the flow chart:

Start (R/S key)

Add 1 to
the contents

of R4

Store the
result in

Ry

[y

Reset to the
beginning of
the program

-k
-

we find that the programme counts to 532 in
60 seconds. When we wish to time an eyent,
we press the R/S key at the beginning and
end of the event and then recall the contents
of RI1. Simple proportion (which can of
course be done on the calculator) gives the
duration of the event in seconds.

® Simple digital counter with display of
seconds. Whereas the simple stopwatch
above could measure duration in seconds and
decimal fractions of a second, but had no
display during the event to assure the
operator that everything was working
correctly, this method gives assurance that
all is well, but does not allow time to be
measured in fractions of a second. As the
seconds go by, the time that has elapsed from
the start of the event is displayed in seconds.
Initially R1 holds zero. The action begins and
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ends when we press the R/S key. When we
press this key at the end of the event which is
being timed, the display may not hold the
desired number of seconds, since we may
press the key at any step in the programme
which is being executed by the calculator; we
therefore recall the contents of Rl and read
off the duration of the event in seconds.
Before we give a flow chart, we have to
refer to the “pause” and ‘‘no operation”
instructions. When the programme comes to
the “pause” instruction, the calculator is
instructed to display the contents of the
display register for about half a second. It is
necessary to kill time so that the calculator
may take just one second to run through a
loop. The calculator has a “no operation”
function, associated with a NOP key, the
effect of which is to transfer control to the
next step. The transfer of control takes a
short time and we can use it as a means of

- killing time. We can vary the number of NOP

instructions to regulate the time required for
one loop. If we have too few, the calculator is
“fast”; too many, and it is “slow”. My
calculator required 17 successive NOP
instructions to keep time.

The flow chart is given below:

Start (R/S key)

Add 1 to contents of R4
store result in Ry Y
recall contents of R

Pause
17 NOP instructions

y
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start (R/S key)

A

Add 1 to contents of R,
store resultin Ry
recall contents of Ry

Add contents of
Rq to contents
of Ry

Pause
2NOP instructions

® The calculator used as a digital
clock, with display of minutes and seconds.
In this application, the display shows
M, M,0000S,S,; the digits at M|, M, represent
minutes; those at S|, S, represent seconds.
(Because the calculator suppresses leading
zeros, in the first minute, digits correspond-
ing only to $,S, can be seen.) Register 0 (R0)
holds the sum of the minutes. Register | (R1)
holds the sum of the seconds. Register 2 (R2)
holds 1000000. The t-register holds 61. RO and
R1 initially hold zero. The flow chart above
should explain the way the programme
works.

The effect of this programme is that,
towards the end of the first minute, the

content

of display
equal to content

t-register

Is

ot

Z

Set contents of
R, to zero
add contents of
R, to contents
of RO

display is 58, 59, 60, 1000001, 1000002, 1000003
. .. . Wehave not much scope for regulating
the clock, with only two NOP instructions to
play with; however, with the programme as
given, my calculator loses only two seconds
in ten minutes. Those who want a clock with
the accuracy of a quartz crystal are not likely
to be interested; those who want some fun
writing a programme, may be.

Those who have calculators which permit
“direct register arithmetic” will find that this
facility shortens programmes slightly; I used
it in the programmes given above.

T. Palmer,
Acton Technical College,
London, W3

R.F. BREAKTHROUGH IN
AMPLIFIERS

C. Streatfield of Dorset, in his “criticism of
the criticism” of the advanced pre-amplifier
(April letters), comments adversely against
the connection of a capacitor directly
between base and emitter of the first disc
input stage, and asked “why not to earth?”
Being a retailer who handles transmitting
equipment as well as high fidelity equipment,
I have probably become involved more than
most in the suppression of high fidelity
amplifiers for radio frequency breakthrough.
The reason for putting a capacitor between
base and emitter for radio frequency
suppression is that “it works”. Unfortunately
the input transistor of most pre-amplifiers is
apt to operate as a crystal diode detector, and
by far the most effective cure is putting a
capacitor in this position, whereas connect-
ing it between the base and the chassis with
some designs seems to affect the high
frequency response. What is probably far
more important, this is far less effective at

suppressing shortwave transmissions and is
completely ineffective in preventing pick-up
in the v.h.f. range.

It does seem ridiculous that still so many
items of audio equipment are completely
unprotected from r.f. breakthrough. Quite
apart from the absolute chaos which would
occur if an a.m. citizens' band were to come
into operation, proper r.f. suppression much
reduces clicks and plops from refrigerators,
and also seems to improve the reliability of
high fidelity equipment by removing
“spikes” from the circuit.

On recent legislation, retailers who sell
equipment which picks up unwanted
shortwave transmission have technically
“supplied equipment which is not of the
quality demanded”, and while I have never
heard of anyone being prosecuted, they
would seem to be in a rather shaky position if
someone were to make an official complaint.

Our reaction has been to try and get our
suppliers to fit 10p worth of disc ceramics,
but we have not always been successful.
Harry Leeming, G3LLL,

Holdings Photo Audio Centre,
Blackburn.
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INTERFERENCE FROM
AMATEUR STATIONS

1 was glad to see Mr Doo’s letter in the June
issue indicating BREMA recognition of
television interference problems. However,
in the light of past experience I, and no doubt
other radio amateurs, would like to be
assured that any filter fitted to tv sets is not
yet another “cure all” which works perfectly
in the lab between wideband 75-ohm termin-
ations but in the field may only marginally
reduce or even enhance both the reception
and radiation of interference.

Thanks to the work of RAE Farnborough
it is now possible to design filters with a
guaranteed minimum loss irrespective of
termination. Surprisingly, engineers seem
reluctant to exploit this possibility. Further
information would be welcome.
B. Priestley,
Langley,
Slough,
Berkshire.
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Rhythm unit — 3

Rhythm selection for M253

Switching circuit of Fig. 14 is for
selection of the 12 rhythms of the
M253AA i.c. Remaining circuitry of a
12-rhythm generator using this i.c. is
shown on page 74 of the April issue, also
the basis of a 15-rhythm unit using the
M252* i.c. A suggested printed board
pattern and component layout are
available for the M253 i.c. and sound
generators shown, and boards made to
this SGS-Ates design are available (see
April issue). _

In the “keyboard” switching circuit,
Fig. 14, inset diagram shows connec-
tions that are common to all 12
switches, one section serving to connect
output three to the snare drum (SD) or
claves (CL) circuits in Fig. 12, as
determined by the rhythm selection.
Output three can also be used to
modulate a chord played on an organ.

In organ use, output one allows a
‘basso alternato” accompaniment
using two chosen notes. Each time a
beat of the bass drum occurs (output
two) a note emerges from the basso
alternato; output one serves only to
establish which of two notes will be
played. In Fig. 15 the tonic appears
when output one is absent and output
two is present. The other note, a fifth,
appears when both outputs one and two
are present.

Concluding note

® By resetting the clo¢k generator to
zero instead of to one (positive logic), a
bar will begin half a clock period later
than the release of the reset.
® By leaving the clock generator free
and resetting only the M252 or 253,
there are two possibilities at the release
of reset
— if the clock is at ‘0’ the rhythm
starts immediately from the
beginning of the bar
— if the clock is at ‘1", the bar begins
as soon as the clock switches over,
and there is therefore a random delay
which varies from about zero to half a
clock period.
® With no reset applied. the clock
running and no rhythm selected, the
down beat signal occurs every 32
elementary times, or every 64 clock
pulses (for both i.cs).

* Keyboard/mechanical encoder for the
M252 circuit is available on request.

Fig. 15. For organ use, this circuit
switches between two chosen notes for
an alternating bass effect, and is driven
from outputs one and two of M253.

To Out 3

Bass selection

Bass drum (BD)

To X (SD/CL)

High bongo (HB)

Maracas (MR)

Short cymbals (SC)

Long cymbals (LC)

Low bongo (LB)

Fig. 14. Rhythm selection for M253AA
includes switch wiring common to all 12
rhythms, shown at inset, to select the
snare drum or claves circuits. Half the
switch contacts can be eliminated if the
snare/clave switching is not required.

QOutput
1

Basso
alternato

Output

Bass
drum

Tonic
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Montreux television symposium

Exhibition impressions of 10th TV symposium

by J. F. Golding

To the Briton visiting the Maison des
Congres in June, 1977 the first impres-
sion was one of satisfying familiarity. Of
the exhibitors from fifteen countries
more than a quarter were British firms,
outnumbering their nearest rivals, the
Americans, by 40% and with more
stands than the French and Germans
put together. One became accustomed
to seeing Benny Hill or Bruce Forsyth
on monitor screens since EMI had
distributed a PAL signal feed to certain
other stands. Such encouraging signs of
British marketing overseas seemed
appropriate when the BBC were
mounting the world’s biggest outside
broadcast to cover the Queen’s Silver
Jubilee celebrations.

The most spectacular technical
advances in equipment on display were
in the electronic news gathering (e.n.g.)
and outside broadcast fields, and in the
application stemming from the develop-
ment of microprocessors and associated
devices, of digital techniques to signal
switching and special-effects applica-
tions. New equipment was, however, on
show in all areas including telecine,
video and sound recording, picture
displays and test instrumentation.

Electronic news gathering

The growth of e.n.g. stems from the
development of broadcast quality por-
table colour cameras, Which may, in
varying degrees, be used instead of
16mm film cameras for television jour-
nalism. The approach to television
journalism varied considerably with
each manufacturer, enabling the
broadcaster to choose between high
mobility or local studio facilities
according to his needs.

Marconi Communications Systems,
for instance, were showing a studio
quality miniature o.b. vehicle, the Mini
Mobile, equipped with two Mk VIIIP
portable cameras. a v.tr, vision and
sound mixers, picture and waveform
monitors and a microwave-link trans-
mitter, all powered from an on-board
generator. This compact unit was
driven right into the main exhibition
hall at Maison des Congres, illustrating
its ability to bring the news studio very

close to many locations, and to allow
considerable mobility for the portable
camera into otherwise inaccessible
places.

Similarly EMI were using a number of
their latest type 2008 portable colour
cameras on their stand and, with their
o.b. vehicles, for outside shots both in
man-pack form and tripod mounted.
This new unit is somewhat smaller and
lighter than the Marconi Mk VIIIP, the
camera head weighing only 3.63 kg with
its 12:1 zoom lens and three-inch
viewfinder. It is used with an a.c.
powered electronic unit about the size
of a small suitcase and weighing 10.4 kg.

Fig. 1. The new colour monitor from
Bosch Fernseh. The basic instrument
can be expanded by the addition of
plug-in boards into a PAL. NTSC,
SECAM. or PAL-M monitor; in one form
it may display the input test signals as
levels.

Fig. 2. Ampex VPR 10 portable video-
production recorder complements the
VPR I, and can be used in electronic
news gathering.
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Philips were showing for the first-
time a British-built lightweight portable
colour camera system identified as the
LDKI15L, It comprises three mobile
units: the camera head, a back pack
carried by an assistant and a final
processing unit, which feeds the radio
or cable link to the base station.
Lightweight cable links allow the
camera to operate up to 200 metres from
the processing unit, which can be
powered from the a.c. mains supply or
via a converter from a 12/24 volt
battery. From the same company'’s
Eindhoven works they were showing an
extremely versatile modular camera
system known as the Video 80 which
can rapidly be converted for studio,
electronic field production (efp.) or
e.ng. use as well as a number of
specialised applications. In its e.n.g.
form the camera becomes a one piece
unit, powered from a rechargeable
battery belt, capable of delivering a fully
encoded colour signal directly-to a
Philips portable video cassette recorder
or to a short-haul radio link transmitter.
When used with the cassette recorder
this system is the electronic counterpart
of the cine film camera, allowing
one-man operation complete with
sound channel.

A very light portable colour camera
system, the Microcam, was also shown
by Thomson—CSF. Complete with its
belt-carried electronics pack this sys-
tem weights a mere 5.27 kg plus the
weight of its batteries, given as 0.9 kg
per conservative hour. This unit can
provide direct video drive to a radio link
transmitter or to a portable v.t.r. again
forming the true electronic counterpart
of the film camera for one-man opera-
tion.

Other e.n.g. camera systems included
the Sony self-contained portable colour
camera complete with a sound channel
and companion portable l-inch video
recorder, while Ampex took the ambi-
tious step of fitting their lightweight
BBC-2 colour camera to the new

“Wescam stabilized mounting on board a

helicopter — which ran into trouble
with the local authorities for landing on
Lake Léman. This incident was tele-
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vised by the EMI 0.b. team and appeared
on a number of monitor screens at the
exhibition.

Of course, the camera equipment is
only part of the complete e.n.g. system,
which shows its advantage over cine
film only when the pictures can be
relayed back to the broadcasting station
for live transmission or direct recording
in a news programme. Although several
exhibitors were able to supply various
link systems, Microwave Associates
Limited of Dunstable offered a complete
microwave transmission system from
camera to studio. They have engineered
a three-hop link, (1) from camera to a
mobile relay van, (2) from the van to a
fixed omnidirectional receiver terminal
at 2GHz and (3) from this terminal to
the studio via either a cable or
microwave link. The second and third
links follow largely standard practice,
although the high maximum power —
exceeding 15W — of the mobile 2GHz
transmitter is something of an achieve-
ment, giving up to 40 miles range with a
good line of sight transmission path. It
is the short haul link from the camera to
the van that usually presents the
difficulty, requiring a highly portable
system with acceptable immunity from
loss of quality due to muitiple reflection.

Microwave Associates seem to have
solved the problem with their MA-13CP
miniature link operating in the 13GHz
band. Specially shaped horn antennas
produce a circular-polarized wave,
which considerably reduces multipath
fading effects because the direction of
polarization of the reflected wave is
reversed so that it is not accepted by the
receiving antenna. The transmitter is
extremely compact, weights only 3.2 kg
and may be operated from a recharge-
able battery pack that can provide
power for eight hours continuous
operation. The wide beam angle allows

rapid setting up, so that the system can
be set up by the cameraman and “on
air” within a few minutes at city hall,

_stadium, parade route or other location.

Studio Equipment

If e.n.g. presented the novelty, it was
studio equipment that provided the
spectacle. The magnificent Bosch Fern-
seh set-up was more like a miniature
television theatre than an exhibition
stand; a miniature studio complete with
cameras, colour monitors, control
equipment and seats for the audience,
the scene being dominated by an
Eidophor projection system with a
screen 3m wide showing brilliant colour
picture of superb quality. The show
matched the equipment. A female pop
trio, making full use of an audio system
that seemed to deliver at least a hundred
watts, attracted a considerable
audience who applauded enthusiasti-
cally when the entertainment finished,
but melted away when the stand

‘manager took the microphone to com-

ment on the equipment.

The excellence of the products was
undeniable but there seemed a lack of
technical innovation. A very much
smaller EMI display of chroma-keying
with scene-sync was more interesting.
A foreground camera focused on a dart
player throwing at a plain blue board on
a plain blue wall while a second camera
focused on a fixed background card
showing the inside of an English pub.

Fig. 3. Marconi's Mini-mobile. It can be
equipped with two Marconi MkVIIP
portable television cameras. a v.t.r.
vision mixer, audio mixer, sync genera-
tors, colour and monochrome monitors,
a waveform monitor, vector display and
a microwave transmission link. The
generator is on the truck.
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The well known chroma-keying tech-
nique was employed to give a final
picture of the player in the pub throw-
ing at the dart board. The new tech-
nique of scene-sync employs a servo
link between the foreground camera
and the scene-card holder, which moves
the card horizontally as the foreground
camera pans to follow the actor, thus
maintaining the realism.

Studio cameras, dollies, tripods and
S0 on were shown by all the leading
manufacturers, together with lighting
equipment by Thorn and Rank. An
important item of studio equipment
that has, however, received little atten-
tion until recently is the colour camera
test chart and some interest was shown
in the Porta-Pattern range of test chart
systems shown by Crow of Reading.
These include an advanced spherical
illuminator for transparencies, which
gives completely even illumination over
the whole test chart area regardless of
camera angle, a portable test chart
system for e.n.g. applications, and in
Porta-Pattern format the new BBC Test
Card 61 which may be used instead of a
live model for final matching adjust-
ments on colour cameras.

Monitors and Displays

Without question, the most arresting
television picture display at Montreux
was the Eidophor projector. The work-
ings of the system were described in
Wireless World in October, 1976, p68&.

Conventional colour and mono-
chrome picture monitors were, of
course, seen on many stands, and a high
proportion of them came from Crow,
whose own stand was backed by an
array of colour and monochrome moni-
tors showing off-air pictures and pic-
tures supplied on a PAL signal feed by
EMI. Although primarily a television
systems engineering company, Crow
are also international distributors of
Barco colour monitors; and, at the
Montreaux exhibition, they launched
their Windsor range of broadcast quali-
ty monochrome monitors, built to Crow
specifications by Cotron Electronics
Limited of Coventry.

Both Barco and Cotron monitors
from Crow were to be found on several
other stands. The Crow Berkshire
multi-standard colour receiver/mor.i-
tor, for instance, does not claim full
broadcast standard of picture quality,
but provides a very acceptable colour
picture on the 26-inch screen of its
precision-in-line (p.i.l.) tube. Moreover
it can function as a multi-standard
monitor, instantly switchable to PAL,
SECAM or 443 MHz NTSC colour
coding, or as a receiver tunable over all
European broadcast bands, switchable
to system codes G, H and 1 and
delivering a colour coded video output
to drive other monitors or equipment.
The advantages of this versatility on the
exhibition stand, where compatibility
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with other equipment is needed, are
obvious, and even Philips were glad of
the British company’s loan of three
Berkshires.

Most manufacturers are critical of the
pi.l tube and Trinitron tube as studio
picture monitors on the grounds that
resolution is generally slightly inferior
to that of a broadcast quality shadow
mask tube operating in a properly
adjusted scanning system. Tektronix,
however, take an opposite view, claim-
ing that the shadow mask tube is
susceptible to moiré effects due to
interference between the scanning line
structure and the triad dot structure.
Montreux provided an ideal opportuni-
ty for comparing the Tektronix Trini-
tron monitors with shadow mask moni-
tors by other manufacturers and it
seems that either tube can provide
excellent results provided the associat-
ed electronic circuits are tailored to
compensate for its shortcomings.

Where resolution is the critical factor,
such as camera focusing, most engin-
eers would, in any case, use a mono-
chrome display, although the Barco
HIREM colour monitor, using a shadow
mask tube with a triad dot spacing
about half that of a conventional
broadcast monitor, can provide the
equivalent of monochrome sharpness
from an RGB input signal.

Video Recording
For better or worse an “Ampex” is a
video tape recorder in the minds of

many, just as a Hoover is a vacuum |

cleaner. At Montreux the owner of the
name demonstrated that an Ampex
could also be a high quality camera, a
character generator or even a complete
system, but the name has crept into our
language to mean a v.t.r, and that is
likely to stay with us for a long time.
The Ampex v.t.r. equipment on show
did little to change this view. Both
helical and quadruplex recorders were
on display. Helical recorders (for
colour-encoded and monochrome sig-
nals) included examples of the very
successful VPR series, and there were
special demonstrations of model
VPR-10, the new portable 2-inch
machine designed for e.n.g. The com-
pany were also showing their AVR
series of quadruplex recorders (RGB
plus luminance), with three AVR-3
recorders, claimed to be the first
“intelligent” v.t.r. in the world, having
computerized editing features and
super high-band pilot capability.
Ampex were not showing their com-
puter-controllable ACR-25 automatic
cassette recorder, designed for rapid
selection of short items such as com-
mercials or trailers. This was perhaps a
pity because Crow were showing their
remote control unit for this machine,
designed in conjunction with Southern
Television to permit simple and flexible
programming of the ACR-25 from a
television station’s presentation control
desk. The Crow unit effectively adapts

Fig. 4. The Bosch KCK studio camera
with automatic line-up and operational
technology as used in the Bosch Fernseh
studio demonstration at Montreux.

the ACR-25 to the special needs of the
British and European commercial tele-
vision broadcaster, which are rather
different from the Americans for whom
the machine was originally designed.

Video tape equipment was demon-
strated by a number of other manu-
facturers, including Philips, Thomson-
CSF, RCA and Bosch Fernseh. Only
Ampex and RCA appeared to be show-
ing both helical and quadruplex
machines, but all manufacturers offered
machines with built-in or add-on digital
editing facilities. These facilities natur-
ally varied from one manufacturer to
another, but the basic principle
employed is that of storing individual
frames in a digital memory. The frames
are immediately displayed on the asso-
ciated monitor, giving a good quality,
sustained still picture for editing with-
out risk of wear or damage to the tape.

Bosch Fernseh carry the principle a
stage further with provision for storing
individual frames on an archive tape,
with automatic search and access to
any desired frame, which is then held in
the digital memory to provide a still
picture output signal. Over 100,000
single pictures can be stored on a
standard 90-minute tape, and the maxi-
mum access time is claimed to be about
three minutes.

A much simpler single picture storage
system, the Arvin Echo, was demon-
strated at Montreux by Crow, who
market it in the UK and certain other
European countries, and by its manu-
facturer the Echo Science Corporation.
In the Arvin Echo each complete frame
is recorded on a separate track of a
double-sided interchangeable flexible
magnetic disc, which can store up to 200
frames on each side, making a total
maximum of 400 pictures per disc. The
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tracks on a single side are numbered
sequentially so that, in the replay mode,
any one of up to 200 recorded frames
can be called up instantly by simply
pressing the appropriate buttons of a
standard numeric cluster. Alternatively
the machine can be set to replay a
sequence of tracks under either manual
or automatic control. In the recording
mode, the track is selected and a
“Record” button pressed. On releasing
the button the machine records the next
complete frame of an incoming colour
or monochrome video signal.

In contrast with the bulky equipment
normally associated with still-picture
television signals, the Arvin Echo
machine is the size of a small suitcase
and weighs only 38lb.

Signal Switching and Control
Theroutingof[helargenumbersofvideo
and audio signals that go to make up a
television programme is now effected
by electronic crosspoint switching
matrices operated by digital control
systems based on computer logic tech-
niques. Switchers were on display by
the Grass Valley Group, ELA (a Tele-
funken subsidiary), Bosch, Sandar and
Crow.

The basic job of the switcher is that of
routing sound, vision, test and ident
signals from a number of sources to the
appropriate destinations. Within a
broadcast station, sources may range
from individual cameras, video
recorders, telecines and so on to com-
plete studios or even other stations
while final destinations are usually
transmitters, other stations or
networks. Because of the wide variation
in individual requirements modern

switchers are invariably of modular

construction, normally built up in banks
of video crosspoints with associated
distribution amplifiers, audio cross-
points, and control logic together with
a keyboard for mounting on the control
desk.
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Since the distribution tasks are
tending to become increasingly com-
plex the trend in switcher design is to
exploit the development of logic devices
and techniques to simplify the actual
desk panels required to achieve com-
plex switching sequences. In the latest
systems it is possible to commit several
matrix formats to a storage memory in
advance and to call.them up individual-
ly when required at the touch of a single
push button. In the latest systems the
logic circuits are clocked by the field
sync pulses so that the actual switching
action takes place during the vertical
interval, giving minimal visual interfer-
ence with the displayed picture.

Special Effects

Development of high-speed l.s.i. logic
devices has opened the door to a wide
variety of digital television signal
processing techniques, ranging from
timebase correctors to versatile stan-
dards convertors such as the now
famous DI(;E developed by the IBA.

Perhaps the most fascinating area of
application, however, lies in the field of
special effects, where a single
microcomputer-controlled unit can
now produce all the well-known effects
previously achieved with optical meth-
ods, such as insertion picture compres-
sion and positioning, hall-of-mirrors
and kaleidoscope effects, and a large
number of other effects outside the
scope of optical or analogue electronic
systems. .

Several of the leading television
equipment manufacturing companies
are using digital techniques in varying
degrees.

Quantel Ltd of Caterham, Surrey,
who have just introduced a small,
low-cost digital standards converter
and a timebase corrector, were demon-
strating a range of versatile frame-store
and synchronizer systems. These permit
insertion of a second still or live image
of any size into any part of the display.
Joystick positioning and continuously
variable expansion or compression of
", the second image display enable the

system to be used for any of the effects -

hitherto achieved by optical methods,

Fig. 5. The Berkshire Colour receiver-
monitor can function as a line-fed sound
and vision monitor or as a master
receiver with video and audio line-feed
outputs. '

controlled by a single operator and
without the inevitable loss of picture
quality that results from analogue or
optical techniques. Indeed, the discri-
minating viewer at home could proba-
bly recognise the use of digital equip-
ment for these effects by the excellent
quality of the inserts.

The American Grass Valley Group’s
equipment ranges from signal routing
switchers to comprehensive digital
mixers and special effects equipment
with built-in chroma-key switching and
character generators. In addition to
normal mix and fade effects, provision is
made for a wide variety of
pushbutton-selected geometric wipes
with either hard ‘or soft transitions,
together with some very spectacular
and seemingly impossible effects such
as the simulation of a magnifying glass
of variable strength and size, which can
be positioned anywhere on the screen.

One of the most useful effects
available is the shadow key system,
which allows natural shadows to be
included in a chroma-keyed insert for
added realism. And, not surprisingly,
provision is also made for digital
scene-sync whereby a digitally stored
background maintains the correct per-
spective with a panned foreground
insert.

Test EQuipment
In as complex a system as colour
television transmission, test instru-
ments for accurate setting up equip-
ment and for continuous monitoring of
the transmitted signal are essential to
preserve good picture quality. Most of
the major manufacturers, therefore,
also produce associated measuring
instruments, which often form part of
fixed installations. .
Tektronix have become leaders in
cr.t. display equipment with their
well-known range of vectorscopes,
waveform monitors, and television-or-
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ientated oscilloscopes. A representative
range of this equipment was on show at
Montreux together with the associated
test signal generators. A new product
from Tektronix was a synchronous
demodulator for accurate recovery of
the video waveform from the vestigial
sideband r.f. signal. This is an essential
piece of equipment for overall trans-
mitter equalization tests using sine-
squared-pulse and bar test waveforms,
since the use of a simple envelope
detector introduces a degree of quadra-
ture distortion owing tothe loss of high
frequency components in one sideband.

In modern transmission systems,
where conditions may vary during the
programme the picture quality is now
monitored continuously by the use of
special insertion test signals imposed on
certain unoccupied lines of the vertical
interval. To maintain a constant vigil on
these waveforms using visual waveform
monitors is virtually impossible and a
degree of automation at the monitoring
terminal is essential.

Marconi Instruments Limited of St.
Albans showed a convincing demon-
stration of a fully automatic monitoring
system based on their new
24-parameter Insertion Signal Analyser.
This was scanned continuously by a
data monitor programmed to initiate an
alarm when any “out-of-limit” result
occurred and to take executive action to
switch to a standby transmitter or video
feed as appropriate. The automatic
system shown also included the
company's data selector interface unit
to a transmission/recording system —
e.g., a line printer or teletype — for
remote automatic monitoring.

In addition the Insertion Signal
Analyser was shown operating in its
semi-automatic mode in which it can be
interrogated by operation of the appro-
priate push button to give the status of
any one of the monitored parameters as
a digital readout on an LED display,
with a printed record on an associated
teletype.

This equipment is representative of
a new generation of monitoring instru-
mentation that is becoming essential in
order to meet the picture quality
required in the widespread national and
international networks, and the com-
pany claims to have established an in-
ternational leadership in this field.
Philips in the Netherlands and Rohde
and Schwarz in Germany have also
developed automatic monitoring sys-
tems, which were shown at Montreux.

It is encouraging to be able to end
this review on a note of British leader-
ship. It has, of course, been possible to
mention only a few of the companies
who participated, but it is worth noting
that, contrary to the situation on the
consumer television market, Japan was
represented by only one exhibitor,
Sony, although it must be admitted that
many of the colour c.r.ts and probably
all the shadowmasks originated from
that country.
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AMATEUR RADIO EQUIPMENT WITH

PROFESSIONAL PERFORMANGE!
FOR 144 MHz QUALITY PERFORMANCE . . .

THE TOP TRANSVERTER FROM THE PEOPLE WHO KNOW!
MMT144/28 — 28 MHz TO 144 MHz 10 WATT TRANSVERTER

As you may already know. we are now manufacturing a 144 MHz aii mode solid-state linear transverter. MMT144/28. as pictured below

This 144 MHz unit s futly compatible with any 28 MHz drive source and provides 10 watts continuous power output trom power
transistors capable of withstanding severe mismatch

An internal aerial changeover relay of the PIN diode type 1s incorporated which has a through-toss of less than 0.2 dB. The combination
of a low distortion balanced transmit mixer incorporating protected dual gate MOSFETS. to produce a spurious-free linear signal and a low
noise receive converter. makes the unit ideal for all modes of transmission at 144 MHz particularly where a high degree of stability
lineanty and sensitivity are of prime importance

The use of high Q ¢rcuitry throughout ensures an extremely good spurious rejection and selectivity

The unit 1s housed in a highly durabte black diecast case. and all circuitry is constructed on high quality glass-fibre printed circut board
The high power linear amplitier stages are housed in a separate internal compartment thus ensuring excellent electrical and thermal
stability. H you have an H.F Bands rig and you re thinking of moving on 10 2 metres. the MMT 144/ 28 must be the transverter for YOU.

900 MH2
DIGITAL

FREQUENCY
METER
MMDO50/500

General Description

Recent advances in MOS technology have made possible the
development of this extremely compact frequency meter which for the first
time offers the user a convenient cost-effective means of frequency
measurement.

A close tolerance quartz crystal in the 5 MHz range together with CMOS
binary divider integrated circuits generate the accurate 400 mS$S gating
period for the main counter MOS LS| circuitry.

This LS| circuitry drives a multiplexed 6 digit LED display through current amplifiers.
This display is fed from an internal store which is constantly updated from the main

Specification

Frequency range Drive requirements at 28

144-146 MHz MHz : 500 mW or 5
input modes : SSB FM mw counter register and thus the display is continuous and flicker-free for a constant
.n:x ?,'ei\:‘vencv range : ““"j‘g’;;;G MHz output: frequency reading. The display uses the latest high efficiency red LED's with a digit
28-30 MHz Other spurious outputs : height of 10mm and overall display width of 45mm.
DC power requirements : 65 dB The counter has two ranges which are selected by supplying + 12 volts to one of two pins on

12 volts nominal

Receive converter gain :

Curront . consumption 30 48 the DIN socket Internal diode switching brings the input in the 0.45-50 MHz range to a
2 2 Amps peak ’ wide-band amplifier which drives a high speed TTL divider in the main counter logic. On the
Receive converter noise 50-500 MHz range the diodes switch in a high speed ECL prescaler and the decimal point is
hguve : Better than 2 5 changed accordingly.
po‘\’“, connector : 5 pin Alow angle AT cut quartz crystal is used giving a typical temperature stability of 0.5 ppm per degree
DIN C. Provision is made for setting the crystal frequency, and the accuracy of reading is normally better than
BEnpUtycutputiconnscy 200 Hz at 50 MKz, or 2 KHz to 500 MHz
tors : 50 ohm BNC . . . .
Size: 187 x 120 x 53 mm The counter has reverse polarity protection and operates satistactorily from a nominal 12 V DC supply. A
Waight : 800 g suitable 5 pin DIN pilug is supplied
Power output : 10 watts

continuous rating speclf[catlon
Digit Height 10 mm
PRICE : Display Width 45 mm
Case Size 111 x60 x 27 mm
£88.88 Frequency Ranges 0.45-50 MHz
D 50-50 MHz
inc. Sensitivity Better than 50 mV RMS over 0 45-50 MHz
Better than 200 mV RMS over 50-500 MHz
VAT Input Connector 50 ohm BNC
Input Impedance 50 ohm
Power Connector 5 pin 270 locking DIN socket

Power Requirements 11-15 volts DC at 300 mA approximately

PRICE: £85.32 inc. VAT

Any further information on the above products and others from our extensive range may be obtained by contacting our sales department, who will
be only too pleased to help
Incidentally all of our products are FULLY GUARANTEED FOR 12 MONTHS

MICROWAVE MODULES LIMITED

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN
TELEPHONE: 051-523 4011. TELEX: 628608 MICRO G

WW — 061 FOR FURTHER DETAILS
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PROFESSIONAL SERVICE FOR COMMERCIAL AND AMATEUR ALIKE

For nearly 20 years we have manufactured antennas and masts and now boast the biggest range in the U.K.
Our amateur division has probably the largest selection of specialised communications equipment in Europe.

Try Us For AEC, Alimast, Ampere, Atlas, Bantex, Burns, Belcom, B&K, CDE Cushcratt, Coax, CIR, Decca, Drake, Dentron, ETO, Electronic Developments, FDK.
Gem Quad, Gotham, G Whips, Honda, Hy Gain, Holdings, Hi Mound. ICE, lcom, JD, Junker, JayBeam, Ken. Kyokuto, KDC, Katsumi, KLM, Leader. Leson. Mini
Beam. Mosley. Microwave Modules, Maeden Sound, Modular Electronics, Metron, MFJ, Naigai Nana, Nagasawa, NSK. Omega, R.K. Int. Sommer, Strumech,
Stolle, Seiwa. Spectronics. Shure, Samson, Tavasu, Technical Associates. Tempo, T.T.E., Teico. Yaesu, etc., etc

THE FRG7 GENERAL COVERAGE RECEIVER £145 {+ VAT) FROM YAESU MUSEN

SEARCH, MONITOR. TEST AMATEUR. BROADCAST WORLDWIDE SWL. 500 KHz to 30MHz
Synthesised for stability. Mains. 12 Volts DC. and internal battery pack §w

The FRG7 is a general coverage solid state receiver with specifications unparalleled in 1ts price range It uses a Barlow
Wadley Triple-mix drift cancelling loop for continuous, spin-tuned inclusive coverage of 5 to 30MHz with calibration
accuracy better than 5KHz Frequency selection is accomplished by setting the RF (pre-selector and range switch)
dialling up the required number of megahertz, then tuning the VFO knob as normal

The receiver is sensitive (0.5 ..V for 10dB. S + N/N (SSB)) and stable (within 500Hz for any 30 minutes after warm
up) with AM, SSB, and CW modes catered for A 3 position audio filter, RF attenuator, dial lamp conservation
switch, recorder and phone sockets are fitted

OUR STOCK LINES ALSO INCLUDE

.-“
@

Yagr-Rhombics Antenna Wire Towers Power Meters Receivers HF Crystals quartz
TFD-Dipoles Antenna Traps Masts Reflectometers Receivers Paging Crystal filters
Quad-Colinears Antenna Rotors Turnbuckles Wave Meters Receivers Scanning Coax relays

Caged Monopoles Control cabie Thimbles Frequency Standards Transceivers Plugs & Sockets
Biconicals HF Rotary bearings Masting Multimeters Transmitters Thermionic Valves
Discones VHF Coax connectors Brackets Monitor Scopes Transvertors Semiconductors
Log Periodics R F Cables Shackles Dip meters Linear Amps Morse Keys
Trapped Dipoles Lightning Arrestors Mast Fittings impedance Meters VHF Counters M.crophones
Trapped Beams Baiuns Cable grips Counters Pre Amplifiers Audio Filters
Whips mobite Insulators Guy Ropes Preselectors Digitat readouts Speech processors

Ground planes Guy Stakes Guy Stakes Noise Bridges Selcal units Power supplies

THE YC 500 COUNTER A.C. + 12V D.C. FROM £155 + VAT!!

The YC500 range of frequency counters registers a 25mV to 20V RMS (Abs.} signal (Into Mt} or 501} inputs) from 10Hz 10
500MHz on an 8 digit switched range bright 1cm readout
100-234VA.C 50/60Hzand 12-14 5V D.C. 3" x 8% ' x 9'* 7ibs -— Assures world-wide portability

YC500J 10ppm £155 YC500S 1ppm £225 YC500E 0.02ppm £285 (+ VAT)

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

SOUTH MIDLANDS COMMUNICATIONS LTD.

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

Tel: Totton (04216) 7333 Telex: 477351 SMCOMM G Cables: Aerial Southampton

— 060 FOR FURTH

'NOITCERID THGIR EHT NI GNIDAEH DETRATS UOY EMIT SI TI

Western Westower

‘“the Stronger One’’

* STANDARD TYPES, RATED AT 75 MPH WITH FULL
LOAD QUOTED.

= HEAVY DUTY TYPES, RATED AT 100 MPH

* MODELS FROM 25-119" ALL TELESCOPE DOWN
AND TILT OVER.

* MODELS FOR ALL SOIL CONDITIONS, WITH/WITH-
OUT CONCRETE

* DESIGNED BY CHARTERED ENGINEERS TO BRITISH

STANDARDS
* %(‘??ESTRUCTED OF HIGH QUALITY SPECIAL ALLOY
L.
* _Sr'\r/éNSDARD MODEL 40% STRONGER THAN SIMILAR
ES.

4 . R Manufacturers of all types of steel lattice
B (A Gt o s Lo towers tor commercial or amateur use.

The photograph above shows a 71ft. 4S/TM Westover, one of

BUYING A TELESCOPIC STEEL TOWER?

Firstly the head load (horzontal load due to wind) which will be placed on the 10p of the tower should be determined and the manutacturer of your antenna can tell you what the head load will be a1 a particular wind speed
eg 100ibs (45Kg)at 75 m p h This means that when the wind 15 blowing a1 75 m p h you would need a HORIZONTAL pul! of 45Ky to restrain the antenna The actual weight of the antenna 1s usually 2 tacior of much less
(mportance and is ignored If you wish to have an installation which s rated at 100 m ph then the wind load on the antenna will pe much greater than 100Ibs  176lbs in fact Obviously. a strenger tower would be required
0 take this additional load

But there is the second consideration At what wind speed would you ike the structure 10 be safel No doubt the answer you have in mind 1s ‘about 150 m ph  That way it will never fall down! However economics must
come into the picture and the costs go up very considerably in achieving strength

There s a Broish Standard Code of Practice (CP3 Ch5 P12 ) which relates to the Wind Loading on Siructures  and they recommend Basic Windspeeds of about 85 m p h for the London Area 1o as highas 110 m p h for
Edinburgh and 120 m p h the North of No Ireland This Basc Windspeed the maximum gust speed likely (0 be exceeded on the average only once in 50 years at 10m above ground in open level country An average
figure for England is therefore 100 m p b Commercial instaliations are designed to this standard and we recommend a mimmum design speed of 76 m p h for an amateur installation Most towers currently advertised in this
magazine Carry the stated headload at 60 m p h ONLY! Thys s why they blow down with no aenal on o when only partly raised' Remember AT WESTERN OUR AIM IS YOUR SATISFACTION So you want a good sound
0S1311a4on you Il be wise 10 deal with WESTERN  we Il be pleased 1o advise Because of our considerable experence in this held we have now designed and manufaciured our supenor qualty product Al Towers come

ompiete with winches ropes head u ke the rotor and full erection details

FAIRFIELD ESTATE (Tel. Louth (0507) 4955/6)
les: i
Wertarn Elgctronics (uk) Wtd LOUTH, LINCS LN11 OJH  Cables, Westranics, Louth

WW—069 FOR FURTHER DETAILS
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Circuit
| Ideas

Pitch to voltage converter

This phase locked loop circuit was
designed to provide a voltage propor-
tional to the pitch of a signal from an
electric guitar or microphone. It also
generates sine, square and triangle
waveforms, phase locked to the input
signal. An uncompensated 709 op-amp
is used to amplify and limit the input to
a 7400 connected as an exclusive-OR
phase comparator. The control voltage

51

the frequency determining circuitry in
an 8038 function generator.

In use the free-run frequency is
adjusted so that the v.c.o. oscillates
above 20kHz. When a signal is applied it
jumps into lock and becomes audible.
Other possible uses include slow scan
tv demodulation, or as the p.lLl in a
chord generator of a synthesizer.

A. G.Falla,

is filtered and ampilified, and controls Nottingham.
+5V  2N3704
+18V & ¢ +15V
470

FREE RUN SPEED

5k6

2k2

Si 709 G
+
,

4.7V

O < &
1K

Si
Control l
voltage - Symmetry
out adjust
O+5V

11
480

< -15V

Transformerless d.c. to

d.c. converter

This converter operates by charging a
bank of capacitors and connecting them

produces a square wave. When the
output of Tr, is positive C,, C, and C,
are charged through Try, Trs, Try, Try,

" “and Tr,;. When the output of Tr, is zero,

these transistors are cut off and Try, Try,

ImA although, using high current/
voltage switches, an improved per-
formance is possible. This system is also
lighter in weight compared to transfor-
mer type converters.

in series periodically to give a higher Tr, are switched on, which connects the H.R.S. Andrew,
voltage at the output. Transistors Tr, capacitors in series. In the prototype  Hyderabad,
and Tr, form. a muiltivibrator which circuit the output voltage was 30V at India.
& > +12V
3
Try 18k
2N915 \
f O Eo
Cs
1000p
Tra
2N918 2N918 ‘ EGk
Tryo
2N915
33k
18k
b
2N915
*Loc, +L
10004 -
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— $— + 100V
Part
5k6 = TiLnm2
180k 47k
10n 2kV

Focus and
stabitizer
(200mA)

4

100n

|

l

f

|

I

i

|

1N4148 4 :
|

|

|

33V {
|

Brilliance ) ;7

and blanking
(0to12mA)

1N4148 33V

10V
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Optically coupled grid
blanking

Grid blanking for c.r.ts can be a problem
due to the high direct voltage difference
between the blanking amplifier and
cr.t. grid. This often necessitates the
use of a second h.t. winding to provide a
floating supply. In this circuit an opto
isolator is used with unity gain loading
to provide d.c. and low frequency
control. the 10nF capacitor takes over
at higher frequencies. In order to
maintain linearity within 5%, the
isolator is biased to deliver 130puA and
can deliver 60 p.i.v. at the c.r.t. grid.
Temperature stability is adequate, and
the brilliance control can be mounted in
the low voltage section of the circuit. It
is advisable to mount the blanking
amplifier as close to the tube base as
possible in order to maintain bandwidth
and immunity to interference.

J. M. Rubery,

Rotterdam,

Holland.

Economic timer

Many electronic timers require excessi-
vely high values of capacitance and
resistance when used for long delays. If
extreme accuracy is not required, this
circuit overcomes the problem. When
the mains voltage is applied capacitor C
isinitially discharged. The rising edge of
the rectified sine wave causes a voltage
across R which supplies a charging
current to capacitor C. When the
voltage across R reaches the thyristor

10Dk
>

%180
2W

<

1L

]
- 220N

CluF) [ o0 | 01 | 1:0
R(Y) time (min-sec)
10k — 0-15 2-43
22k — 0-35 5-51
47k 0-04 1-09 | 11-47
100k 0-09 2-10 | 23-25
220k 0-15 3-54 | 46-50
470k 0-27 7-39 98
1M 0-45 13-51 220

trigger voltage it turns on and stops the
charging of C. The relay is turned on
and load current flows. On the next
rising edge, triggering occurs at a
higher voltage i.e. later in the cycle
because there is a residual charge on C.
Therefore, each successive mains cycle
increases the charge on C. The circuit
remains turned off when the voltage on
C reaches the peak supply voltage.

The 180¢2 resistor and 220nF capacitor
supplies the initial current pulse to
ensure a fast turn on of the thyristor.

Using a low leakage capacitor for C the:

delay times shown in the table were
obtained. Timing is stable to within 10%

if the zener diode and thyristor are
mounted together on a heat sink, and
best results are obtained with low
values of R and high values of C. Full
wave rectification of the supply may be
used to halve the delay times. In certain
applications, where retriggering may
occur due to voltage surges, a clipping
circuit can be used on the supply.
Certain thyristors, which have an
internal resistor from gate to cathode,
are unsuitable in this circuit.

G.J. Thompson, :

Codnor,

Derbys.

Aerial or
r.f. signal gen.

Tuning pots 34

(+~100k ) p

Tuner <

a.f. signal I'_J
gen I :
Oop1

F.m. tuner wobbulator

The discriminator coil in an f.m. tuner
should be set up with a wobbulator. If
this equipment is not available a varicap
f.m. tuner can be used as its own
wobbulator in the following way. Tune
to an unmodulated station near the top
of the band, or to an r.f. signal generator
connected to the aerial and tuned to
about 97MHz. Connect an oscilloscope
to the discriminator output, and an a.f.
signal generator, via a capacitor, to the
front-end tuning input, as shown in the
diagram. Increase the 200Hz a.f.
generator sine output until the whole
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Scope on
discriminator
output

discriminator characteristic is seen. For
the LP1186 this corresponds to about
0.3V pk to pk. The oscilloscope should
be on the normal time base, and trig-
gered from the audio generator. The
1186 tuning law is f=(22 log (V+81)
MHz, and a 500kHz sweep is
3.3kHz out at the centre due to the
logarithmic characteristic. This error is
too small to be visible. Other varicap
front ends will probably follow a similar
law.

R. D. Hore,
Basingstoke,
Hants.
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Keypad encoder

A simple and inexpensive solution to
the problem of encoding a push-button
numerical keypad can be achieved
using the following circuit. Whenever
an odd-value key is pressed, transistor
Tr, saturates and provides the 2°
output. The other outputs are pulled

down as appropriate for the depressed
key. When an even-value key is
depressed, Tr, saturates and drives the
strobe line low. Because the strobe line
is also pulled low by Tr, through Dy, it
indicates than any key has been
pressed. Outputs 2!, 22 and 2° are pulled
low as appropriate. Keys 6 and 7 are
required to pull down both 2' and 22

53

outputs. This is done through D, and D,.

The output swing is between +V and
about 1V, and will therefore interface
directly with c.m.o.s. logic.

A.F.Cross,
Old Windsor,
Berks.

: ° ° Py TS < +V
1ox£ 10% 10% 10% 10% 101%
52’
— 22
D1 —
——— 2!
0A47 —
[ >0
D2
l>_l l’—l
trob
e} o o) o 3 —> ow)
9 8 7 6 5 \4 3 2 1 b Ds
) ) ] ] ] —r—
0A47
Tr1 Tr2
BC108
10k BCIO8 %‘IOK
& o>—=o &— OV
RN
GMT/BST converter
A A
As an alternative to using full adders, a
GMT/BST converter for use with MSF [ sl ® Sl
clocks can be constructed using a '~ o C
synchronous 4 bit up/down counter and D D
a synchronous b.c.d. up/down counter,
together with two AND gates plus an . bata out
inverter. For GMT, the data presented AR Yo display
to the inputs of IC, and IC, will be
transferred to the outputs when a
negative pulse from the parity detector
is applied to the load input. If the parity st/h’_s A A
is invalid then no pulse will be generat- 8 8 7
ed and the previous data will remain
displayed.
For BST all that is necessary is a
positive going edge, following the load
pulse, at the clock input to modify the
decimal output by one. Carry out from =
IC, to the clock input of IC, must be ] Va 7408 .
connected. The 100n capacitor differen- L SO e

tiates the inverted load pulse to
produce a delayed positive going edge.
Gating of IC, output B, and IC, output
C, is required to reset the i.cs at
24.00hrs.

C. G. Armstrong,
London N.W.1.

T+
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World of
Amateur
| R(Id io !

S

Conditions set fair on h.f.
May and early June provided the
long-awaited signs that sunspot cycle
21 is really beginning to bite. On 14, 21
and, at times, 28 MHz, it was as though
someone up there in the Hams’ Happy
Hunting Grounds had decided it was
time to wipe clean those long-distance
windows on the world. West Coast
Americans and Canadians, stations in
the Far Eastern oblasts of the USSR
(including the rare zone 23), Japanese,
South Americans, Australians . . . all
came roaring through once again, at
strength, often with European signals
arriving on 21 and 28 MHz by means of
Sporadic E openings. Not only were the
maximum usable frequencies very high
for F layer propagation but the D layer
attenuation seemed at times particular-
‘ly low.

Even those of us who take DX as it
comes, without dedicated “chasing,”
found our logs filling up with stations in
all continents in a manner very different
from the struggle of recent sunspot
minimum years. At such times the
various propagation prediction charts
tend to get left far behind: unexpected
paths open up and stay open for long
hours. Suddenly the prospects for a high
peak in cycle 21, perhaps as early as
1979-80, seem to have become much
brighter. Whereas up to a year or so ago
most forecasters were talking in terms
of an even lower peak than for cycle 20
in 1968-69, more and more seem pre-
pared to predict that we may be starting
towards another exceptionally high
peak, such as we experienced in 1958.

It is quite likely that by this autumn
we shall be able quite often to eavesdrop
on the 27MHz North American citizens’
band explosion, where the industry has
been trying hard to unload at cut prices
stocks of 23-channel models to make
way for 40-channel models.

Amateur pioneers

One of the highlights of the RSGB’s
Alexandra Palace convention and exhi-
bition was the opportunity to listen to
that doyen of v.h.f. columnists, Ed
Tilton, WIHDQ, review the role of radio
amateurs in uncovering and showing

how to exploit so many of the odd
quirks of v.h.f. radio propagation over
the period 1932 to 1977. He also made
some pretinent comments on the
growth of “repeater” operation alth-
ough he was able to reassure British
amateurs that in North America there
are still plenty of other forms of
operation, even though there are very
few amateurs anywhere in the United
States who cannot access at least one
repeater station. One of the problems
resulting from so much repeater and
mobile operation is the question of
mixed vertical and horizontal polarisa-
tion now used and he clearly felt it a pity
that there are not more horizontally-
polarised repeater stations.

Ed Tilton is a firm believer in the
theory that new propagation modes are
first discovered by accident — but that
whereas professional research and
communications people have to keep
their eyes firmly on commercial or
orthodox objectives, the amateurs are
exceptionally well placed to follow up
accidental discoveries.

He quoted the original amateur
contacts by Sporadic E on 56MHz in the
early 1930s; the work of Ross Hull (an
Australian amateur who joined the
ARRL staff in the 1930s but who was
later electrocuted while working on
television equipment) who investigated
the early reports of tropospheric propa-
gation; the historic 50MHz F-layer
transatlantic contacts that Ed Tilton
made with Dennis Heightman, G6DH,
in 1947; the discovery by amateurs of
transequatorial (t.e.p.) propagation,
including the-painstaking experiments
between Cyprus and Rhodesia.

When first reported, many of these
now familiar discoveries had been
written off by the experts as “freak
propagation.”

Scanning the bands

Peter Blair, G3LTF, has now joined the
select band of amateurs who have
“worked all continents” on u.h.f.
through the medium of “moonbounce”
(earth-moon-earth paths). The first
British amateur to achieve this distinc-
tion, his recent 432MHz moonbounce
contacts have included those with
JAIVDYV Japan; ZE5JJ Rhodesia; and
FY7AS French Guiana.

Gordon Knight also reports in Radio
Communication that Paul Widger,
G8AGU in South Molton, Devon, is
using 400-watts p.e.p. s.s.b. output on
the 432MHz band and is able regularly
to make contacts up to 250 miles despite
local screening even in average condi-
tions. He keep daily schedules with
amateurs in Manchester and Southend.
With a high-gain multi-element anten-
na his effective radiated power is of the
order of tens of kilowatts.

The A9XC 28MHz beacon on Bahrein
has been heard a number of times in the
United Kingdom. Several new beacon
stations are currently being built for
such places as Gough Island (ZD9GI)
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and Peru (OA4VHF) and the privately-
run beacon on Florida is now using the
call sign N4RD on 28.2075MHz. All
beacons are gradually being moved to
the frequency range 28.2 to 28.25 MHz
and should prove exceptionally useful
as a check on 28MHz openings this
autumn, as well as for scientific studies.
Altogether 17 of these 28MHz beacons
in all continents are either operational,
under construction or in the planning
stage, states JARU Region I News.

Project Vesna is a new attempt to
span the Atlantic on v.h.f. by means of
the Sporadic E mode of propagation. As
part of this project a new 50.1MHz
beacon (F3THF) has been approved by
the French authorities and should by
now be operational on the north coast
of Brittany, beaming west, with f.s.k.
keying (170Hz shift) to provide identifi-
cation every 50 seconds.

It is easy to work American amateurs
on 144MHz if you are prepared to pay a
hefty telephone charge. You simply
phone an American v.h.f. repeater
station via transatlantic cable or Intel-
sat satellite and then start working the
local American amateurs using your
own callsign.

In brief

Amateur A licences in the sequence
G4GAA are now being issued. Class B
licences will soon have exhausted the
G8NAA series ... A. G. Godfrey, ZLIHV
and formerly G3DAF, is the current
president of the New Zealand Amateur
Radio Transmitters Society . . . The 42
national societies who make up the
IARU Region 1 division have 94,350
members. From next year the
member-societies will be asked to
contribute one Swiss franc for every
licensed member to help meet the rising
costs involved in preparing for the 1979
WARC meetings where all radio fre-
quency allocations come under discus-
sion. The central IARU headquarters in
the United States has contributed
$10,000 to the Region 1 fund. The
Region 1 division is to hold a conference
in May 1978 at Miskolc-Tapolca in
north-eastern Hungary . . . Dr Dain
Evans, G3RPE, is now “micro-
waves manager” for the RSGB . .. The
RSGB National Mobile Rally has been
put back into the annual calendar of
events this year. Location is Woburn
Abbey. Date is August 7 . . . Other
August rallies include Derby (Ryknled
School) on August 14; Pembroke
“Bucket and Spade Party” on August 14
at Regency Hall, Saundersfoot; Preston
on August 21 at Walton le Dale County
Secondary School, Bamber Bridge; and
Torquay on August 28 at Haldon
Racecourse near Exeter . . . The Italian
national amateur radio society “Asso-
ciazione Radiotechnica Italiana” cele-
brates its 50th anniversary this year and
a special convention/exhibition is being
held in Florence from September 24 to

October 3.
PAT HAWKER, G3VA
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Rate sensor testing and precision
motion systems

Methods of measuring and calibrating angular velocity

transducers

by R. G. Bent

Outside the field of avionics very few
people have any detailed knowledge of
the rate sensor. The purpose of this
device is to sense or measure a rate of
change of angle. Any form of servo
control for stabilization of weapon
systems, radar antennae, and space
vehicles uses the rate sensor for the
measurement of vehicle behaviour.
More precisely, the rate sensor mea-
sures the rate of change of angular
relationship between the vehicle and a
fixedearthplane. Aswithany transducer,
performance and specification is of
great importance to the system
designer. The advent of non-rotating
sensors has highlighted the need for
standardization of test and calibration
procedures, and is emphasizing the
design requirements of specialized test
equipment.

There are several types of rate sensor
and these can be split into three main
categories. These are: H rate sensors (H
being the symbol denoting angular
momentum); angular acceleration rate
sensors; and non-rotating rate sensors.
Non-rotating sensors use techniques
such as the measurement of Coriolis
forces induced in vibrating wires, or the
deflection of ionized jets of gas between
hot wires. A practical application of the
theory of relativity is also used as with
the ring-laser gyroscope. The most

Fig. 1 (left) Torque, spin and resulting
rotational axes of gyroscope.

Cranfield Unit for Precision Engineering

commonly used sensor is the rate
gyroscope which has a high angular-
velocity spin-rotor of constant angular
momentum held in a gimbal arrange-
ment.

When a torque is applied to a
gyroscope the spin axis does not move
in the direction of the applied torque,
but rotates, or precesses, about an axis
in quadrature to both spin and torque
vector axes as shown in Fig. 1. Direc-
tions of vectors are established by the
right hand thread rule. The spin vector
tries to move into the torque vector, as
visualised using the right hand rules —
thumb points to spin vector, index
finger points to torque vector, and
middle finger points to precession
vector. The relationship between torque
and precession is given by the law of
gyroscopics where torque T = inertia I
X spin velocity w, X precessionrate «,
or, given that angular momentum
equals X w,, then T = He,,.

A gyroscope can be considered as a
bilateral device because, if a torque is
applied then the gyro precesses at an
angular rate, but if the gyro is subjected
to an angular rate then the result -will be
an output torque proportional to the
input rate. It is this last mentioned
feature which is used in the rate sensor
gyroscope. The torque resulting from
the applied rate is counter-balanced by
a restraining torque which is translated
into an electrical signal.

An angular accelerometer converts

an input angular acceleration into an
output voltage proportional to that
acceleration, see Fig. 2. The accelero-
meter is sensitive to angular accelera-
tions about the input axis IA and is
rotated at a constant speed w, about
spin axis SA. If the system is now
subjected to an input rate w, about axis
RA, the instantaneous rate about axis
IA will be w, =w, sin w;t and the input
rate will change to a time-varying
angular acceleration. The rotating
accelerometer acts as an integrator that
provides, for constant spin rate w, an
a.c. output voltage whose amplitude is
directly proportional to the input rate w,
at a frequency equal to the spin rotation
frequency.

Rate transfer test

Recently, moves toward standardiza-
tion of test procedures for rate sensor
calibration have been made, as sug-
gested by the IEEE gyro and accelero-
meter panel in America, (1. 2 and 3) gnd
the Inertial Components Assessment
Laboratory at the Royal Aircraft
Establishment® One of these test
procedures, which provides the input-
output characteristics of the sensor, is
the rate transfer test where the sensor is
progressively exposed to different input
rates over its operating range. Rates are

Fig. 2 Input axis IA, spin axis SA, and
rate input axis RA of an angular
accelerometer.
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Table 1: Characteristics obtainable from a rate
transfer test

Scale factor-slope of best straight line.

Intercept of the best straight line.

Error at each increment of rate input.

That error expressed as a percentage of its rate input.
Standard deviation of the non-linearities.

Maximum non-linearity-composite error.

Zero offset.

Hysteresis at zero input rate.

Maximum hysteresis and the table rate at which it
_ occurs,

Orthogonality of the two axes in a two axis rate
Sensor.

applied in the form of a hysteresis loop
at set increments starting at zero. After
the sensor has seen one increment of
negative rate, the input is increased to a
maximum positive rate, one increment
beyond, reduced back to zero and up to
the maximum negative rate, one incre-
ment beyond, and eventually back to
zero rate. Data from the first negative
increment and the two rates in excess of
positive and negative maximum are
ignored in the subsequent calculations.
This information is used to calculate the
best straight line through all the data
points taken. The slope of this line is the
scale factor for the sensor. Using the
sensor’s output at any particular angu-
lar rate, it is possible to calculate its
deviation from the best straight line,
and this is the residual, or error, at that
input rate. With computations for each
data point, an error pattern is built up
for the entire input range. Table 1 lists
the parameters yielded by the transfer
test as implemented at RAE, and Fig. 3
illustrates the input-output character-
istics in graphical form. In practice the
sensor’s output appears linear with no
apparent hysteresis or non-linearity
and this diagram has been grossly
distorted in order to illustrate the
various parameters.

Constant rate test equipment

Rate gyroscopes and angular rate
sensors usually have a voltage output
which is proportional to the angular
rate applied about the input axis. The
basis for any test is therefore a means of
measuring the output voltage as a
function of a known applied input
angular rate. A prime requirement is a
rate table capable of rotating in either
direction at accurately defined angular
rates. The range of the table needs to
cater for the maximum rates of the
sensor and should also provide very low
angular rates, which can be changed in
very small increments, to allow thre-
shold and resolution measurements. A
typical piece of equipment will provide
angular velocities ranging from 1000°/s
to 0.0001°/s.

Recent designs use a direct drive d.c.
torque motor -and a precision d.c.
tachogenerator rigidly coupled to a
large diameter shaft on which the table
platter is mounted. This avoids errors
associated with geared systems. Figs. 4
and 5 illustrate the CUPE (Cranfield
Unit for Precision Engineering) 2200
series direct drive rate table. The basic

control for driving the rate table
assembly is a velocity-error servo-sys-
tem as illustrated in Fig. 6. The tacho-
generator output is compared with the
required rate derived from the precision
voltage reference. The error signal feeds
a d.c. amplifier which drives the torque
motor and maintains the required rate.
Long term performance of the servo
loop will be affected by drift in either the
preamplifier or the feedback tacho
amplifier, so operational amplifiers exhi-
biting minimal changes in input offset
voltage against both time and tempera-
ture are used.

A typical system incorporating a
600W d.c. power amplifier, a 0.1%
tachogenerator and a 30 Nm torque
motor, will provide a performance
specification as listed in Table 2. The
system uses a precision voltage
reference and divider network for the
control signal to the servo-system. If
this reference is set at zero and an
externally generated signal is injected
inits place, the rate can be programmed
remotely. Also, the rate can be varied
continuously through zero and moni-
tored from the tachogenerator. Re-
sponse of a system is controlled by the
power available from the amplifier,
characteristics of the torque motor,
inertia of the moving parts, and the
elimination of electro-mechanical
resonance.
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Fig. 4 Cross section of a direct drive

rate table.

Table 2. Typical performance specifi of a dard rate tabie.
Speed Full scale ranges 9 sec 1000
100
10
1
Resolution on digital speed setting % of full scale 0.01
Accuracy at temp. of calibration, % of set speed 0.1
Averaged over one revolution + % of full scale 0.002
+% sec 0.0003
Temperature coefficient % of set speed/°C 0.02
Speed variation, wide-band-averaged % of set speed 0.1
over 1° + % of full scale 0.002
+9%/sec 0.0003
Acceleration Maximum, no load 0/sec? 16,000
rad/sec? 275
Time for full reversal,
+1000%/sec to
1000°/sec, with no load sec 0.2
Peak torque at stall Nm 30
Ibf. ft. 22
Table top Diameter mm 305
in 12
Material Hardened
Aluminium
Flatness mm TR 0.03
in. I.I.LR 0.0012
Load capacity kg 160
b 350
Inertia kgm2 0.107
Ibf. ft. sec? 0.079
External {nput required for full scale speed v +5
Control 3dB bandwidth for 10°/sec peak to
: peak sinewave demanded input Hz 115
Slip rings No. power circuits 5A 6
No. twisted pairs of signal circuits
1A 20
Noise per ring in bandwidth of 1KHz m 10
Calibration One pulse OV to +5V per rev
output Angular accuracy % +0.05
Duration msec 5

(10 puises per rev can be provided

as an optional extra)
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Automated testing
Besides providing information on the
various parameters, the rate transfer
test is used as the fundamental calibra-
tion of any rate sensor. It is therefore
important that the test conditions are
repeatable. Many factors can influence
the output of a rate sensor, such as
settling time, which is the time allowed
after a change to an input rate before
the sensors output is recorded, and the
dwell time. :
The effect of most variables can be
minimised by agreed standardisation
between different operators, but for
exact repeatability of test conditions it
is essential that the process is automat-
ed. The need for automatic testing of
rate sensors has led to the development
of rate table programme units which
accept paper-tape commands for range
setting and rate control, and provide
digital monitoring facilities. A precision
digital-to-analogue converter is used in
place of the voltage reference source
and divider networks, with relays to
control the setting of range. Such units
can be driven by a numerical control
and logging station which translates
commands from punched paper-tape
and issues them upon clock demands as
b.c.d. signals to the unit. After a preset
delay, data are recorded in punched
tape form for subsequent computer
analysis. B
The parameters established by the
rate transfer test are obtained under
steady state conditions. In practice,
however, the sensor is normally used
dynamically within a servo-control
system, and knowledge of the dynamic
characteristics is required. This is
achieved by subjecting the sensor to
oscillating rate inputs and measuring
the amplitude and phase shift of the
corresponding outputs. In this way
information on the transfer function
order, gain and error constants, and
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Fig. 5 Rate table and servo-system
control unit.

resonant frequencies is obtained. The
oscillating rate table is designed speci-
fically for high bandwidth frequency
testing of rate sensors. The basis for the
oscillating table and control system is a
velocity servo-loop similar to that used
for standard rate control. Frequency
response of the system is usually limited
by the resonant frequencies of the
mechanical coupling between table
platter and motor drive.

The inertia of the moving parts
controls the peak rate achievable from
the available torque at any specified
frequency of rate oscillation. Conse-
quently, oscillating tables tend to be of a
smaller and lighter construction than
the constant rate types. The perfor-
mance of a typical system using a 250W
d.c. amplifier to power a 9.5 Nm torque
motor is shown in Table 3.

Precision low rate testing

Integrating-rate gyroscopes are res-
trained from rotating about their output
axes by a torque generator. An angular
pick-off between gimbal and case
provides the input signal to a gyroscope
servo-loop which drives the torquer and

restores the gimbal angle to a null. Thus
the integrating gyro is a low-rate input
device in which the time integral of the
torquer current represents the total
angular movement of the gyro. Any
error torque will generate a compen-
sating current through the gyroscope
servo and will be integrated into the
calculation of angle. Predictable non-
random error torques may be quantified
at low rates on a rate table and may be
subsequently removed by compensa-
tion within the avionics. At low testing
rates, typically one degree per hour and
below, the signal from the tachogener-
ator of the rate table is liable to drift by
as much as 10%. Also, the table rate may
be swamped by the earth rate of 15
degrees per hour. Proportions of earth
rate, or vector summations of earth rate
and table rate, can be achieved by
precise orientation of the gyroscope and
table axis relative to the earth axis. This
is most easily achieved with a precision
tilt-stand. A solution to table error at
low rates is the use of precision position

Fig. 6 Block diagram of rate table
control system.
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Fig. 7. Multi-axis system. This system
allows three-axis component testing
from two axes.

markers to monitor the average rate
between pulses. Moire fringe tech-
niques will provide absolute positional
accuracies to *0.001°, allowing rate to
be monitored to an accuracy dependent
on the averaging distance.

Multi-axis systems and motion
simulators
In practice rate sensors are rarely used
singly but are incorporated within an
overall system containing two or three
sensors aligned with mutually perpen-
dicular axes. Each sensor is calibrated,
both for steady state and dynamic
response, for inputs about the rate-sen-
sitive axis and also for inputs about the
other two axes, to determine any
cross-coupling effect.

By using a multi-axis rotational table,
a sequence of rates may be applied
along various directions without the
need to physically move the system. The
testing of all axes ensures that the same
conditions apply to each test and also
removes the possibility for error in
relocating the sensitive axis. The natur-
al extension of using a multi-axis
system is to simulate the motion of the
vehicle in which the package will be
used. A computer is programmed to
generate the vehicle response to signals
from the package, and the multi-axis
system is driven by the computer to
simulate the resulting vehicle motion.
Thus, the multi-axis system can be used
as a development tool to calibrate and
test systems and can also provide a
useful facility during the design and
development of the control system.

Design difficulties for a multi-axis
system are the same as those for a rate
table, but multiplied by the number of
axes and compounded by the physical
size and inertia of the axis elements and
the need to carry one axis within
another. The basic components are the
same as previously described for rate
tables, a d.c. torque motor drive,
tachogenerated signal for rate achieved,
d.c. power amplifier, and slip ring
assembly, for each of the rotating axes.
The reference rate is set either internal-
ly by a precision voltage reference or by
external analogue signals from the
computer. In addition there is usually a
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Table 3. Typical performance specification of an oscillating rate table.

Peak rates Input frequency 2Hz {(No load) 0/sec 1000
Input frequency 200 Hz (No load} O/sec 60
Input frequency 200 Hz
{load 0.01 Ibf. ft. sec?) /sec 17
Input frequency 200 Hz
(ioad 0.02 Ibf. ft. sec?) 0/ sec 1"
Acceleration 0/sec? 100.000
Peak torque {Nominal at stall) Nm 9.5
Ibf ft. 7
Table top
Diameter mm 152
n 6
Matenal Surface
hardened
aluminium
Flatness mm T.1.R. 0.03
in. T.LR. 0.0012
Inertia (total moving parts) kgm? 0.005
Ibf ft. sec? 0.004
Inertia load Maximum inertia kgm? 0.03
capacity ibf. ft. sec? 0.02
Demand Sensitivity range 1 0/sec/V 1
O/sec/V 10
3 O/sec/V 100
Maximum input \ 10
input impedance kn 100
Frequency response
+ 1dB, small signal. unloaded Hz 150
+ '3dB. small signal, unloaded Hz 250
Rate monitor Output voltage ranges 1 and 2 Vv /% sec 0.1
output range 3 v/%/sec 0.01
Minimum load impedance kn 500
Maximum load capacitance pF 220
Accuracy % 1
+%/sec 0.02
Calibration One pulse OV to + 5V
output per revolution
Angular accuracy % 0.2
Duration mS 5
mechanical accuracy requirement for References

orthogonality of the axes and the sphere
of axis intersection. It is an unavoidable
fact of life that the axes increase in
physical size from innermost to outer-
most, with consequent decrease in
speed, acceleration, and frequency
response. The inertia of each axis
controls the dynamic capability of the
system and thus optimum performance
is achieved by designing each multi-axis
system for the specific application. Fig.
7 shows an optimised design which
achieves three-axis component testing
from two axes. This can be used when
two of the axes are interchangeable. For
example, in the case of a missile
spinning about the roll axis, the pitch
and yaw axes see identical motion
waveforms which are 90° apart.

Conclusion

Major advances in the near future will
be the universal adoption of standard
calibration procedures, the use of test
equipment in production areas, and the
increasing use of completely automated
test facilities. Longer term develop-
ments for test equipment are likely to be
increased range and accuracy to
accommodate new designs of sensor
and more demanding applications.

www americanradinhistorv com

1. Standard gyro and accelerometer termin-
ology, IEEE Gyro and Accelerometer Panel,
P528/D3, 22 September 1975.

2. Specification format for single - degree - of
- freedom spring - restrained rate gyros, [EEE
Gyro and Accelerometer Panel, November
1967.

3. Test procedures for single - degree - of -
freedom spring-restrained rate gyros, IEEE
Gyro and Accelerometer Panel, November
1967.

4. Andrews, T. R. DGON Symposium on Gyro
Technology: Calibration of the Rate Transfer
Characteristics of a Rate Sensor, February
1976.

Correction to advertisement
AVO Limited have asked us to point out that
in their advertisement for the AVO Model 73
in the June 1977 issue, p.10, the price stated
was incorrect. It should read “UK Trade
Price £36.30 plus VAT".
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Amateur radio equipment — 1

A survey of modern
and transceivers

by Ray Ashmore, G8KYY

The radio amateur scene has changed
quite considerably over the past
fifteen years or so. Today the amateur
equipment market is dominated
almost entirely by the Japanese,
instead of the Americans as it was ten
years ago.

It was in the mid-sixties when the
British and American manufacturers,
such as Drake, Collins, Eddystone
Radio, Hallicrafters, Hammerlund, Na-
tional, Heathkit, Lafayette, Swan and
KW Electronics and some European
firms were first confronted with Japan-
ese equipment. In those early days the
products from the Far East were very
similar, in basic design, to the then
current American designs, but they
were offered at ‘landed’ prices some-
times less, it is claimed, than what it was
costing UK firms for components and
labour for similar equipment.

The main Japanese companies which
export amateur equipment to Britain,
America and Europe at present are Trio
(also known as Kenwood), Yaesu
Musen (initially marketing in Europe as
Sommerkamp) and Inoue (who manu-
facture Icom products). Other com-
panies include Seiwa (makers of the
Drake SSR-1 receiver) and Fukuyama
(who make FDK products).

Another change resulted from the
introduction of the Class B licence in
1964, which entitled amateurs who had
passed the Radio Amateurs Examina-
tion, but not the morse test, to operate
only telephony on frequencies of
430MHz and above — and later 144MHz
and above. This resulted, initially, in an
acceleration in the rate of issue of
amateur licences, and later, in the
appearance of amateur equipment for
v.h.f. and u.h.f.

Before 1970 most of the equipment
available was for, what are now, Class A
licensees who may operate telephony
and morse telegraphy (c.w.) in both the
v.h.f./u.h.f. bands-and the h.f. bands. At
present, about sixty percent of com-
mercial amateur equipment is for the
amateur v.h.f. and u.h.f. bands. Another
reason for this is that these bands are
very narrow compared to the h.f. bands,
and this greatly simplifies the manufac-
ture of the equipment — for example, no

bandswitching is required. This has
resulted in a number of small companies
setting themselves up to produce only
v.h.f. equipment.

Although there are more amateurs
today, fewer of them appear to be
building their own main-station equip-
ment. The main reason for this is that,
with the increasing cost of one-off or
small quantity electronic components,
it is very difficult for the amateur to
build such compact equipment equal in
quality and performance to some of the
Japanese equipment now available, for
less cost. However, it is good to see that
the manufacturers and traders make an
effort to educate the amateurs in the
workings of their products, through
their instruction books, and encourage
them to carry out their own repairs or
modifications. Unlike the makers of
domestic appliances and hi-fi equip-
ment, amateur- equipment manu-
facturers normally allow the amateur to

Drake R-4C valve/semiconductor
hybrid receiver.

Drake SPR-4 prograrr;mable receiver
introduced in 1971.
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commercially-built receivers, transmitters

carry out these operations without

affecting the warranty — unless, of
course, a fault occurs as aresult of these
operations.

Also, now that the amateur move-
ment is enveloping and taking more
seriously other areas such as satellite
communications, slow-scan tv, amateur
television, r.t.t.y. facsimile, micro-
waves, etc., and including them within
the terms of the normal amateur
licence, there is ample for the construc-
tor to build and take an interest in
without feeling unadventurous because
he is not designing and building his own
transmitter and receiver. Aerial design,
for example, is one area where amateurs
are very active and where they can
cheaply make improvements to their
stations.

High frequency receivers

In the early sixties the radio amateur or
shortwave listener could choose from a
very wide selection of h.f. receivers.
These included general coverage
receivers, ham-bands-only receivers,
and communications receivers — the
last-mentioned referring to receivers of
either of the former types but with
send-receive switching to make them
suitable for use in two-way communi-
cations. The sets came mainly from
British and American manufacturers.

Inaddition there was alarge number of
older professional and military com-
munications receivers, for example the
famous HRO from National and ARS8
from RCA, which had become popular
among the amateurs and were availabie
on the second-hand or ‘surplus’ mar-
kets. Many of these receivers still
appear on the second-hand market
today. New professional-type receivers
were then, as they are now, normally
too expensive for the average amateur.

Today, by comparison, there are only
a few manufacturers producing h.f.
receivers for the amateur market. One
reason for this was undoubtedly the
reduced demand for amateur receivers
due to the increase in the number of
transceivers developed after 1960.
When amateurs began to use trans-


www.americanradiohistory.com

60

CH LI ATIONS

Trio’s Model R-300
single/double-conversion receiver
introduced in 1976.

ceivers for normal fixed station opera-
tion there was less need for a commun-
ications receiver than there was when
one was required to accompany a
separate transmitter for two way com-
munications.

However, the main reason for the
reduction in the number of receivers is
that many of the companies who
produced amateur equipment in quan-
tity for Britain and America were hit
very hard when faced with the strong
competition from the Japanese in the
mid-sixties. For example, National, the
makers of the HRO single-conversion
receiver, ceased production of amateur
equipment altogether, and so did Ham-
merlund. Of the other American and
European manufacturers, some disap-
peared altogether and others either
entirely or partly withdrew from the
amateur market.

One UK company which was badly
affected by the Japanese competition,
but still produces amateur equipment
today, was KW Electronics. Although
this company no longer exists under the
name KW Electronics, its KW products
continue to be made and marketed by
Decca Communications Ltd. These
products, however, are all-valve designs
which are having to compete with the
all-solid-state synthesized designs now
being introduced by the Japanese, who
are undoubtedly the pacesetters in
amateur equipment design.

Another UK company which, before
the sixties, was very active in the
amateur scene, was Eddystone Radio.
This company, now part of the GEC
group, ceased production of amateur
equipment in 1969 and now produce
receivers intended mainly for profes-
sional military and marine
communications. The Eddystone 1001
receiver has been included in the
abridged-specifications table so that the
amateur receivers listed can be com-

pared with a professional set having a
similar frequency range.

Professional receivers are generally
more expensive than amateur ones for a
number of reasons. A professional
receiver, more often than not, is
required to continuously cover a larger
frequency range than an amateur set.
Also the selection of an if. can be
greatly simplified in amateur h.f.
receivers because the frequency can be
chosen to lie between one of the
amateur bands. This cannot be done in
the professional receiver, which also,
more frequently, has to use band-
switching capable of altering the
number of frequency conversions to
optimise the receiver characteristics
throughout the frequency ranges.

In addition, professional receivers
normally have to comply with strict
type approvals — especially if they are
for military or marine applications. For

Drake SSR-1 synthesized receiver
manufactured by Seiwa.
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example, the parts in a marine receiver
may require special treatment for
humidity protection and the design
itself may have to take into account the
presence of transmitter aerials in close
proximity to the receiver aerial. Other
factors, such as high stability, long
testing procedures and the fact that
production quantities are normally
small, all increase the cost of manufac-
turing professional receivers. However,
unlike amateurs the professional users
can live with these high prices, and this
is one reason why UK receiver manu-
facturers prefer to stay in the profes-
sional market.

Design aspects

Owing to increased use of s.s.b., which
occupies only ‘a narrow band, the
crowding of the amateur bands, and the
difference between strong and weak
signals, which may differ by up to
500,000 times, there have been stringent
demands made on the designers of
modern amateur receivers.

The four main considerations in
communications receiver design are
selectivity, sensitivity, stability and
spurious signals.

Selectivity

For amateur telephony, selectivity
should be about 3kHz on each side of
the nominal frequency (at the —6dB
point), and for c.w. this should be about
100 to 200Hz. This compares with a
bandwidth of about 9kHz for a good
quality broadcast receiver.

Most of the modern receivers avail-
able today, many of them multimode
sets, have bandwidths of typically
2.4kHz at the —6dB point, and typically
7kHz at the —60dB point, on the s.s.b.
mode. Some sets, such as the Drake
DSR-2 communications receiver, have
variable selectivity. This particular
receiver has four bandwidths ranging
from 6 to 0.3kHz at the 6dB point. Other
receivers have separate selectivities for
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For the marine user. A complete range of VHF marine monitor receivers rangtng in price from as
intle as £39 50 and providing a wide choice of performance and portability Aiready in use by
many major organisations, our morutor recevers are without doubt the best value on the market
From the TRIO range of communicatton equipment the R300 receiver 's an 1deal companion for
the marine man The R300 1s a completely setf contained communscations recewver powered by
mains or batteries and covering the frequency range of 170KHz to 30MHz Rugged reliabibity
and comprehensive receiver modes together with features like the buwlt in crystal calibrator make
the R300 a firm favourite for keeping in touch when ashore or afloat For all that s good 1n marine
receivers_contact us today

T$820. The finest transceiver in Amateur Radio today.

For the radio amateur. Every concewvable piece of equipment and station accessory From the
incomparable TR10 range of products — the TS820 HF transceiver. hailed by all users as the best
available today at any price, the TS700G all mode 2 metre transceiver which set the standards by
which all others are judged. the TR2200GX and TR3200 2 metre and 70 cm hand portable FM
transcewvers, untque 10 therr field and 1n ever increasing demand., the all new range of mobile
VHF/7UHF FM and SSB equipment featuring up to the minute techmiques with TRIO design
expertise The entire TRIO range 1s on show at our branches and must be seen From our wide
range of station accessories we recommend the DAIWA in line power meters and top quality
antenna couplers the HANSEN range of SWR meters the complete range of RAK antennas from
simple shortwave listener types to full suze five band dipole arrays Microphones
communications speakers and headsets station clocks morse keys. both hand and fully
automatic electronic the wide range of SHINWA filters for HF and VHF user. all HY-GAIN
antennas and CDE rotators from the USA the complete range of Microwave Modules’ VHF and
UHF converters and transverters, and of

ASV1515. Low cost FM VHF monitor for
marine or amateur.

MS2. Pocket scanner for marine VHF FM.

course the unique TD224 wideo RTTY display
unit which allows direct viewing of RTTY copy
on the screen of a normal TV set in complete
sitence We are stockists and supplhiers of most
of the top quabty products in the amateur
radio freld and pride ourselves on speed of
service coupled with the best technical advice
and workshop faciities We have branches in
many areas where all our products are on
display and where you can obtain courteous
assistance For full details of our range and
price hsts. simply send 55p 0 stamps to our
Matlock address

TS700G. The trend setter in VHF multi

For the professional. We stock and supply
the complete and ever increasing range of
_TRIO test equipment The product hne
embraces a wide field, from the simpler
RF signal generators intended for the small
service department to the highest quality
professional specification oscilloscopes TRIO
oscilloscopes are supplied complete with
matching accessores including, 10 the case of
the duai trace models two X10 high
impedance full bandwidth probes Typical
price for a dual trace 15 MHz bandw:idth
instrument 1s £300 For the communications

AMR217B. 8 channel scanner with top
eerformnnce. -

mode equipment.

LOWE ELECTRONICS
LTD

119 CAVENDISH ROAD
MATLOCK, DERBYSHIRE

Tel: 0629 2430 or 2817
BRANCHES IN BIRMINGHAM LEEDS
LONDON GLASGOW SUSSEX & SOUTH
WAL FS

engineer we stock a range of top performance
in hine power meters as well as terminating
wattmeters with typical VSWRof 1 2 1 upto
500 MHz Power ranges form 500 mW 1o
1000 W For the HF receving site we shall
shortly be stocking a signtficant new general
coverage receiver of the highest performance
Full detaills on application to our Matlock
office It's worth remembering that much of
the current amateur radio equipment meets
protessional requirements If you have a
particular problem. why not ask us if we can
help

TR2200GX. The Potent FM portable.

RW151D. Professional RF power meter.
O-w MHz. 150 W FSD.

SEND 55p FOR FULL DETAILS OF OUR RANGE

WW—081 FOR FURTHER DETAILS

Deal with THE DIRECT IMPORTERS for: *x LARGEST
STOCKS x WIDEST RANGE « TOP AFTER SALES
SERVICE IN THE AMATEUR RADIO FIELD

aert T T e BTN . 3

An outstanding example
from our extensive range is
the superb Atlas Line —
the choice of the profes-
sionals. Call and operate
the equipment of your
choice.

The Sensational ATLAS-210/215X

HOW TO REACH US (EASY PRIVATE PARKING ON OUR 70ft. FORECOURT)

FROM SOUTH AND EAST. We are located approximately two miles from Junction 5 of the M6 which follow signposts to Birmingham Within % mude turn rnight at Clock
Garaye and proceed towards city After one mule look for traffic hghts at Fox & Goose and immediately over the ights take minor left fork into Alum Rock Road We are located o
one mile from this point

FROM NORTH. Leave MB a1 Junction 6 (Spaghetty and follow left fork down to traffic island beneath motorway compiex Take third tuoning off ta Dichield One mile further
on follow A4040 to the night and within 100 yds vere again to the nght. approximately one mile further on brings you to the Fox and Goose Turn right and see preceding

directiors
FROM THE WEST AND SOUTH WEST. Follow M5 then M6 to Spaghett Junction isee ahovel Alternatively- leave M5 at Junction 4 or 3 and proceed to mner 2o road
Tumn South on ning road and lrave on A4 7 tEast) We are located three nules from this point
PY foma X%
o
MAIN 8 AT AS soLE Swan

AGENT ~_m_»

Sawwe

RADIO INC. AGENT@ ELECTRONICS
AMATEUR ELECTRONICS UK

508-514 ALUM ROCK ROAD, BIRMINGHAM B8 3HX
021-327 1497/6313. TELLEX 337045

WW-—085 FOR FURTHER DETAILS

YAESU

v amearicanradiohistory com
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COMMUNICATIONS PRODUCTS

FREQUENCY-AGILE
AUDIO FILTER
MODEL FL1
Versatile bandpass or bandreject
filter with fully variable bandwidth
and centre frequency plus unmque
search / lock / track capability for
automatic removal of heterodyne
whistles Connects between
receiver and loudspeaker
UP-CONVERTER,
MODEL UC/1
Adds full receiving coverage
from 90kHz to 30MHz to
existing receivers or trans-
cevers tuning 28-29MHz
or144-145MHz. Connects
between receiver and
antenna
R.F. SPEECH CLIPPER
MODEL RFC
Processes speech as a SSB
signal at 60kHz to increase its
ratio of average to peak levels
without adding harmonic dis-
tortion. Improves talk power of
SSB, FM. and AM transmitters
without increasing the peak
transmitted power. Connects
between microphone and
transmitter (See articles by Dr
D. A Tong., Wireless World Oct
1976, 77-81 and Feb 1975
79-82)
Prices (including delivery in UK only) UC/1 £97.50; FL1
£47.50; RFC £38.88. All pfus VAT at 12%2% Data sheets
available on request

DATONG ELECTRONICS LIMITED

Spence Mills, Mill Lane, Bramley
Leeds, LS13 3HE Tel: Pudsey (0532) 5652461

Radio Shack Ltd

THE RECEIVER WITH CLASS!
Can now be extended from 1.5 to 30MHz
with FS-4 Frequency Synthesizer

S.A E. for details please.

AS WELL AS DRAKE EQUIPMENT, WE ARE THE DIRECT IMPORTERS OF HAL
RTTY AND MICROPROCESSORS, ATLAS, NYE MORSE KEYS, PRESTEL VHF /UHF
PROFESSIONAL FIELD STRENGTH METERS, HAM RAD!O. CIR ASTRO 200
HY-GAIN. CDR ROTORS. HUSTLER, OMEGA.-T SYSTEMS, MFJ FILTERS AND
SPEECH PROCESSORS. SUPEREX. WE ALSO STOCK SHURE MICROPHONES
YAESU. MICROWAVE MODULES. SOLID STATE MODULES. ICOM. COPAL
CLOCKS G-WHIPS BANTEX, MOSLEY DAIWA ASAHI JAYBEAM DECCA AND
THE USUAL ACCESSORIES —COAX, CONNECTORS, INSULATORS, VALVES, Etc
SEND FOR A COPY OF QUR PRICE LIST (Stamps please)
We are situated just around the corner from West Hampstead Underground Station
(Bakerloo line) A few minutes walk away 1s West Hampstead Midland Region station
and West End Lane on the Broad Street Line We are on the following Bus Routes
28 59, 159 Hours of opening are 9-5 Monday to Fnday Closed for Lunch 1-2
Saiurday we are open 9-12 30 only World wide exports

DRAKE * SALES * SERVICE

RADIO SHACK LTD.

188 BROADHURST GARDENS, LONDON NW6 3AY
Giro Account No. 588 7151. Telephone: 01-624 7174. Cables: Radio Shack,
London, N.W.6. Telex: 23718

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

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

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

Today we present:

NEC ca 110 E DIGITAL

allband, HF, 300 wattstransceiver, 160 / 80 / 40 / 20 / 16 / 11 /
10A /7 10B / 10C / 10D / WWV, modes FSK, USB, LSB, CW, AM,
with separate 8 pole X-tal lattice filters for each mode fitted
Further features: Side tone at CW, VOX (automatic transmit-receive
by talking into microphone), 11 meter CB band, all channels easily
selectable through digital counter, excellent regeiver sensitivity at
extreme crossmodulation security by application for the 7360 low
noise beam, deflection mixer tube.

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

NEC ca 301

fﬁ‘ 'S 2 2 P « o

oy

allband HF, 3KW, linear amplifier, 160/80/40/20/15/11/
10 meter, for modern amateur communication. Two EIMAC 3-500 2
triodes, in zero bias grounded grid application guarantee long trouble
free communication. The NEC CQ 301 can be driven by our CQ 110E
or other exciters capable of about 50-100 watts of drive. AC power
supply 100-235 volts is built in of course.

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

Sole distributor in Europe:

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

WW—082 FOR FURTHER DETAILS

WW-—034 FOR FURTHER DETAILS
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Fig. 1. Block diagram for the Yaesu
Musen FR-101 amateur
communications receiver. This is a
typical modern double-conversion
superhet having built-in mode filters
for c.w. (0.6kHz), a.m. (6kHz) and s.s.b.
(2.4kHz), and an optional filter for f.m.
The f.m. unit and filter shown are also
optional. It has three b.f.0. oscillators
for us.b, Ls.b. and r.t.t.y., with crystals
for the s.s.b. modes only. Other options
include 6m and 2m converters which
can be switched in between the aerial
and the r.f. attenuator.

each mode of operation. The Trio R-599,
for example, at the one end |, has a
bandwidth of 20kHz-for its f.m. mode,
and at the other end a bandwidth of
0.5kHz for its c.w. mode. The Drake
SSR-1, Drake R-4C, FDK TM56B and
Trio R-300 each have only two selecti-
vities, one narrow and one wide, either
for s.s.b. and a.m. reception or for
narrow- and wide-band f.m. reception.

Having bought a receiver, the ama-
teur is not necessarily restricted to the
bandwidths specified for the set. Some
receivers, such as the Yaesu FR101, the
Drake R-4C and the Trio R-599 offer
mode filters as optional extras. Fig. 1
shows a block diagram of a typical
modern amateur communications
receiver.

Smaller, simpler receivers, such as
pocket portables or scanning monitor
receivers, do not, in general, have such
narrow bandwidths. They are mainly
v.h.f. f.m. receivers, having selectivities
of about 12kHz at 6dB down and 24kHz

at 50dB down, used either by shortwave
listeners interested in the v.h.f. bands or
by amateurs monitoring their favourite
frequencies. Since these sets are not
used for two-way communications,
broadcast quality is normally adequate.

Decca’s all-valve receiver, the
KW202, has a 6dB selectivity band-
width of about 3kHz but it uses a
Q-multiplier to increase its selectivity to
isolate a c.w. signal, for example, or to
provide a deep notch to eliminate an
interference signal. The Drake SPR-4
also uses a notch filter.

Sensitivity

In communication receivers the sensiti-
vity is not how much the set will
amplify a signal, but how well the set

www americanradiohistorv com

will receive a small signal above the
noise level. A high-quality amateur
receiver should have a signal-to-noise
ratio of about 10dB for an input of
between 1 and 3pV. However, even an
input of 5uV for this noise figure is very
good for amateur purposes or
shortwave listening.

Commercial receivers now available
have sensitivities very much better than
this. Typical input levels for a 10dB
noise figure at 14MHz are from 0.25 to
0.5uV for s.s.b. and 0.5 to 1.5pV for 30%
modulated a.m.

Yaesu Musen FRG-7 receiver with
Wadley-loop drift cancelling system.
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Stability

Without stability, sensitivity and selec-
tivity is useless in a receiver. In most
well designed receivers drift should be
small and should settle down within 15
minutes of switching on from cold.

For s.s.b. speech, the resolution
requires that a receiver should be
capable of remaining within about 30Hz
of the nominal frequency. Unlike the
professional receiver, which normally
requires long term stability, the ama-
teur receiver is adequate if it has a good
short-term stability.

Typical stability figures for modern
amateur receivers are less than 100Hz
drift during any 30 minutes after
warm-up and less than 100Hz drift for a
10% change in line voltage. In compa-
rison the specification for the Eddy-
stone 1001, designed for professional
use, quotes one part in 10 per dec.C.

The Yaesu Musen FRG-7 and Drake
SSR-1 receivers both use synthesized
drift-cancelling systems which are
variations of the Wadley-loop system,
probably first used in the Racal RA217.
Both of these receivers are relatively
low cost sets with reasonably good
performance characteristics.

Phase-locked synthesizer systems
using digital techniques are also being
used more in amateur equipment,
especially in the latest Japanese trans-
ceiver designs. This will be discussed in
more detail in the next part of this
survey.

Since some components do not return
to exactly the same values after a few
temperature cycles, all good modern
amateur-bands or general-coverage
receivers include built-in calibrators.

Mechanical shock was often respon-
sible for frequency drift in the older
valve receivers, and -consequently they
had to be very rugged. Today, most sets
are all solid-state and the semiconduc-
tors used are of fairly rugged construc-
tion. However, because of the minia-
turization and portability of modern
receivers, they are more frequently
moved from place to place and used for
mobile communications. Consequently
the sets still have to be ruggedly
constructed, and it is a credit to most of
the manufacturers that their equipment
is extremely hardy. The number of
after-sales repairs required occur on
only about 1% of all receivers sold, the
most common fault being semiconduc-
tor failure.

Spurious signals _
One of the main enemies in receiver
design is the spurious signal. Many
amateur-built and commercially-built
receivers, and this includes some
designed for professional use, have had
extremely good specifications, and have
been very popular among the users, but,
when used in the field, they have rapidly
developed a bad name for spuriae.

An example of a ‘rig’ which suffered
in this way was the once very popular

Liner-2 Transceiver. Happily to say, this
set is still used extensively by amateurs,
normally as a mobile station.

The most common spurious signal is
image response. Others include inter-
nally-generated signals (birdies) and i.f.
breakthrough. To reduce the possibi-
lities of birdies, attention must be given
at the design stage to the number of

. mixer stages used and the choice of

frequencies. Because each mixer pro-
duces many different frequencies at its
output, the greater the number of stages
used, the more probable is the occur-
rence of spurious signals.

The Yaesu Musen FRG-7, which has
three mixer stages, uses two dual f.e.ts
and one balanced mixer together with
eight tuned circuits and a four stage
low-pass filter to minimize spurious
responses. Careful screening is also
used, and ceramic filters are employed
for the rejection of unwanted signals
and interference.

Typical specifications for modern
amateur receivers are: image rejection,
greater than 50dB down,; i.f. rejection,
greater than 50dB down; and internal
spurious signals, below 1uV (equivalent
to the aerial input).

The trend in modern receivers is now
towards the use of a higher first i.f. (for
better image rejection) and one less
conversion stage to reduce these spur-
ious responses.

One method of obtaining audio image
rejection is that of using phasing
techniques similar to those used in s.s.b.
generation. With careful design, the use
of, for example, 90 degree phase-shifting
networks in an ‘“outphasing” system
(see the Radio Communication Hand-
book, fifth edition) can result in the
reduction of one sideband by about 30
to 40dB. Another system, the “third
method” (sometimes called the Weaver
or Barber system), uses additional
balanced mixers working at a.f. to
eliminate the need for accurate 90
degree a.f. networks. This system has
yet to be developed for commercial
amateur designs.
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V.h.f. receivers

There are very few v.h.f.-only receivers
on the amateur market. Those that do
exist are normally f.m. monitor
receivers. Fig. 2 shows a block diagram
of typical v.h.f. receiver, the MS-2 from
.Seiwa. This set has four crystal chan-
nels which are digitally scanned.

Scanning systems are common only
to v.h.f. or u.hf. f.m. receivers because
of the regular channel spacings; they
are unsuitable for s.s.b. v.h.f. or hi.
receivers where channels are narrower
and normally harder to define. On
‘digitally synthesized receivers channel
scanning is simplified because it can be
done by selecting the frequencies
digitally, rather than by switching
crystals.

Amateurs or shortwave listeners who
wish to monitor v.h.f. or u.h.f. bands
normally use home-built or commer-
cially-built converters with h.f. com-
munications receivers or h.f. trans-
ceivers. There is now a wide selection of
commercial add-on modules available
for the amateur. These include pre-am-
plifiers, filters, transverters and con-
verters for frequencies up to at least
1296MHz. Fig. 3 is a block diagram of a
typical commercial converter for
144MHz.

Two firms which produce modules in
quantity are Modular Electronics and
Microwave Modules.

One rather unusual converter now
available from .another company, Da-

Fig. 2. Block diagram of the MS-2 v.h.f.
f.m. receiver — a pocket-sized
channel-scanning superhet made by
Seiwa. This is a crystal-controlled
double-conversion design suitable for
frequencies from 140 to 170MHz.
Crystals are sequentially

switched into the first )

mixer oscillator by a digital circuit
until a signal appears on one of the
channels. The receiver

remains on this channel for

about 7s only, unless switched to
manual.
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“"Valves are finished”

their best friends should tell them!

THE
Valves from Talazte=-B HOUSE
OF POWER

Pinnacle Electronic Components, Electron House, Cray Avenue, St. Mary Cray, Orpington, Kent BRS 3QJ. Phone: Orpington 71531 Telex: 896141
Northern/Midlands Sales Office: 11 Palmyra Square, Warrington. Phone : Warrington 50145. Telex: 627349
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Iskra Multimeters
a choice of units for every application

All the multimeters shown here When it comes to on-site electrical
are made by the international Iskra work, choose the robust Unimer 4.
organisation. Three of these superbly
styled units are known as Unimer 1,
Unimer 3, and Unimer 4 — while the
fourth is called the Minimer, a miniature

X ) Unimer 4
version of the Unimer range. 19 ranges.

Each model is designed for a specitic Sensitivity 2.2k 0 /V (d.c.).
application, and is available from any Voltage to 600V and

current to 304, on both

one of a nationwide network of officially e

appointed Iskra distributors.

Unimer 1
Electronic multimeter.

50 ranges.

Sensitivity 200k N /V.
100mV to 1000V

and S5uA to 54,
onbotha.c.andd.c.
Shunt available for
currents up to 304,

And for servicing household appliances,
the Minimer is ideal.

and a probe for

up to 30kVd.c.

Accuracy of volt and current
ranges *2.5% FSD.

Unimer 1 is a high sensitivity
electronic instrument for laboratory use.

I

1

/"

|
U
Unimer 3 N I
42 ranges including 2 !

for capacitance. gt —

Sensitivity 20k N1 /V {d.c.).
100mV to 2000V and
50p1A to 5Ad.c;

2.5V to 1000V and

250uA to 2.5A a.c.

Accuracy of volt and current
ranges +2.5% FSD.

Minimer
Miniature easy-to-use multimeter. 4 ranges: a.c. mains, d.c. to 27V,
a.c. currents to 7A, ohms to 5k

For more information about these
[skra multimeters, or any other Iskra
products contact:

If you're looking for a general purpose A A @
multimeter, you need the Unimer 3 USKV@ LD mﬂﬁ@
which is intended for educational and Redlands, Coulsdon, Surrey CR3 2HT
industrial applications. Telephone 01-668 7141 Telex 946880

N
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tong Electronics Ltd, is the Up-con-

verter Model UC/1, described in the
November '76 issue of Wireless World.

Trends in receiver design

During recent years the trend towards
the use of h.f. semiconductors instead of
valves has brought the most significant
change in h.f. receiver design. More
recently, integrated circuits have also
been used, especially in phase-lock-loop
systems and portable receivers and
transceivers. These solid state devices
have led the way to amateur receivers
which are compact, highly stable and
more reliable than valve sets.

An obvious advantage of semicon-
ductor receivers is that they may be
operated from low voltage supplies,
making them very suitable for mobile
and portable operation. In addition the
semiconductors used today can have
better noise characteristics, even up to
ultra high frequencies. They have also
enabled compact converters to be
constructed easily and quickly.

One disadvantage with semiconduc-
tor designs is that, because they are
more susceptible to cross-modulation
and intermodulation, and damage due
to strong local transmitters and static
build-up on the aerial, the dynamic
range of the receiver is limited. This has
brought about a change in design
emphasis. A few years ago the main
criterion in amateur receiver design was
sensitivity. With the now crowded
bands, and the increase in s.s.b., the
principal criterion is signal handling —
the ability to listen to weak signals in
the presence of strong signals. This is a
function of the r.f. and mixer stages at
the front end of the receiver.

Amateur receiver designers are now
following the example of the profes-
sionals by keeping low gain in these

Fig. 3. Block diagram of a 144MHz
m.o.s.f.e.t. converter, as manufactured
by Microwave Modules Ltd, suitable
for use with a h.f. receiver tuned to the
28 to 30MHz band. The module also
provides a 116 MHz local oscillator
signal suitable for use with transverter.

14 4MHz
40673
or 40822 FTOB01 it
output
rt »1 Mixer
>
stage 28MHz
4
Buf_fqr]PEot5
amplifier aSX20
116MHz Butffer 7
amplitier < Oscillator] 16 MHz
tocal
osc. F152
outout 2N3819E B8

Hand-portable v.h.f. receiver. This is
typical of the 12-channel
crystal-controlled sets produced by
Seiwa.

early stages, even in cheap sets, to
increase the dynamic range, leaving
just enough gain to drive the following
stages. Some manufacturers foresee a
trend towards removing the first r.f.
amplifier altogether in addition to the
use of very low noise double-balanced
mixers. '

Other problems normally associated
with semiconductor designs, for exam-
ple increased circuit loading due to the
lower input impedances, feedback
capacitances and characteristic
changes with temperature, have largely
been overcome by the use of single- and
dual-gate field effect transistors.

Some manufacturers, however, still
prefer to use valves. The KW202, for
example, is an all-valve receiver which
is still popular among many valve-or-
ientated amateurs. However, a spokes-
man from Decca Communications Ltd,
who manufacture the set, said that any
new design from them would be a
solid-state one, mainly because of the
future availability of valves rather than
a lack of confidence in them. The
company has been assured a supply of
valves for another 10 vears.

The Japanese company Trio, alth-
ough producing all solid-state receivers,
prefers to use valves in the driver and
final p.a. stages of their transmitters and
transceivers.

In the mid-thirties the tuned-radio-
frequency receiver, in which the
received signal is converted directly
into audio by means of a demodulator
working at the signal frequency,
because of its poor performance and
lack of selectivity on a.m. telephony,
was beginning to be replaced by super-
het communications receivers.

These early superhet designs were
mainly single conversion sets which
used an if from about 455kHz to
470kHz and two or three i.f. stages. At
least one r.f. amplifier stage was needed
to raise the. signal level so that the
minimum of amplifier gain would be

wawww americanradinohistorvy cam

Wireless World, August 1977

needed after the relatively noisy mixer
stage.

Because of the conflicting desire to
have a low i.f. for good selectivity and a
high i.f. for good image rejection, a later
trend was towards double or even triple
conversion receivers. The double-con-
version sets normally had a first i.f. of
1.6MHz or above and a second i.f. at
about 470kHz. In the triple-conversion
receivers the third i.f. was usually about
50kHz, which gave good single-signal
selectivity without using a crystal filter.

Later still there was a trend towards
the variable i.f. type of receiver which
provided a higher stability than was
possible with a band-switched h.f.
oscillator. These designs were usually
single- or double-conversion superhet
receivers having a series of crystal-con-
trolled converters at the front end, each
covering a narrow frequency range of
about 500kHz.

The present trend is to go back to
fixed i.f. receivers of the single-conver-
sion or sometimes double-conversion
type — the minimum number of con-
versions being preferred because of the
difficulties involved in minimising
spurious responses in receivers having a
number of mixers. In the double-con-
version case, an extra filter is necessary
in the first i.f. to reduce the number of
strong signals passing down the if.
chain. Image rejection is maintained by
using a much higher i.f. of about 9MHz.
This is now possible due to the availa-
bility of suitable s.s.b. and c.w. crystal
filters.

To obtain the maximum possible
dynamic range, double-balanced mixers

‘using Schottky diodes or f.e.ts are

preferred.

Finally, there is a trend, especially in
the latest Japanese transceivers, to use
Nixie-type or le.d. displays for fre-
quency readout. The Yaesu Musen
FR-101 Digital receiver is one example
of this. However, this facility can add as
much as £100 to the cost of a receiver.

The next part of this survey will discuss
transmitters, transceivers and Japanese
importing and exporting.
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Surround sound decoders — 7
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Multi-system ambisonic decoder

2 — Main decoder circuits

by Michael Gerzon, M.A., Mathematical Institute, Oxford

The ten systems of decoding
provided in this decoder are listed in
Table 1. The mono and stereo decoding
modes provided are not conventional
two-speaker reproduction, which in any
case is not a sensible means of repro-
duction with the first hexagon speaker
layout of Fig. 5last month. Instead they
provide a full ambisonic multispeaker
reproduction of conventional mono and
stereo records or broadcasts, providing
a subtle enhancement of first-rate
material, but no gimmickry or “pseu-
do-quadraphonic” effect. The enhance-
ment is not obvious except during
extended listening, and a more obvious
but still gimmick-free effect over a
wider stage is provided by the “super-
stereo’” mode.

Superstereo also gives excellent
reproduction of many Regular Matrix
and QS records with a full 360° stage,
although the RM decoding mode is in
some ways better optimized for
surround reproduction of records in
that system. The five decoding modes
for recordings made in the System 45,

This series of articles describes a

 decoder capable of decoding all major

existing and proposed two-channel
surround-sound systems, including
the Ambisonic System 45J, SQ,
Regular Matrix, BMX and BBC Matrix
H. For systems other than SQ, the
decoder gives full psychoacoustically
optimized results using NRDC Am-
bisonic decoding technology. In
addition, Ambisonic playback of
mono, stereo and of three-channel
studio-format signals is provided. The
decoder is suitable for three-ampli-
fier/four speaker, four amplifier/
four-speaker, and four amplifier/six
speaker reproduction.

Matrix H, Regular Matrix, BMX (such
as Nippon Columbia UD-4 issues) and
SQ systems have an obvious purpose,
and the B-format mode is intended for
studio three-channel recordings in
ambisonic B-format. The spare mode,
presently unused, is provided to allow
for the possibility of the decoder being

updated when three-channel discs or
broadcasts in System 45] become
available, although it can be used by
experimenters to test further decoding
ideas.

The switching is done by ten interde-
pendent push-button switches; only one
switch remains depressed at a time. In
the circuit diagrams following, the
switches are illustrated in their out
position, and the poles of each switch
are lettered as listed in Table 1.

Five other push buttons also provide
the facilities listed in Table 2. Forward
preference, which is operative only in
the 45J, Matrix H, RM/QS and BMX
system decoding modes, enables the

Fig. 1. Two of these phase shift circuits
are used, one to handle the sum signal 2,
and the other to handle the difference
signal A. Input and output signals in the
A case are given in brackets; the M
output path is used only in the X circuit
and is omitted from the A case. The i.c.
numbers in brackets are the numbers
for the A case.
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Figs. 2-5. Resistor matrix and switching
circuits fed from phase shifter circuits
of Fig. 1 and feeding corresponding
numbered inputs to Fig. 6. Inputs
marked W, X and Y in these circuits are
the B-format inputs to the decoder. The
spare switches are for future develop-
ments. Switch poles with the same
letters belong to the same switch, and
all switches are shown in the out
position.

Table 1. List of systems for which decoding is
provided. Switch code is the letters by which
poles of the switch are indicated in circuit
diagrams. Number of switch poles used in each
case is listed, although the switches in the
available kit have 4 poles each except for the
spare position which has 6. The fourth pole of
the SS switch is in a part of the circuit to be
given in part 3.

Number
Decoding Switch of
for system code poles
Mono M 2
Stereo S 3
Superstereo SS 4
B-format B 3
System 45J J 4
BBC Matrix H H 4
Regular
Matrix/ QS RM 4
BMX (UMX/
UD-4) U 4
SQ sQ 3
Spare SPARE {6)

Table 2. Other pushbutton operated facilities.
The three switches L, X, Y are interdependent,
only one remaining depressed at a time.

Number

Switch of
Facility code poles
Forward
preference F 1
Distance
compensation D 2
Rectangle
layout L 2
Hexagon 2 (part 1) X 3
Hexagon 1 (part 1) Y 3

user to choose the decoding mode most
suited to his requirements. The in
position gives low phasiness for predo-
minantly front-stage material e.g. most
classical music and much pop, and the
out position gives higher front-stage
phasiness but better rear-stage sound
quality, e.g. for drama and “easy
listening” music. Distance compensa-
tion compensates for the effect of the
distance of the loudspeakers from the
centre of the listening area. The in
position is for a nominal speaker
distance of 2.4m, corresponding to an
11ft % 11ft square layout, and is suitable
for distances of <<3m. The out position
is for speaker distances greater than
3m, being nominally exact for a 4m
speaker distance. Finally, three inter-’
dependent pushbuttons select whether
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the decoder is to be used for a
rectangular-shaped four-speaker
layout, or for the two alternative
hexagon layouts, which are wired up as
shown in Fig. 5 last month. In the
rectangular mode, the shape of the
rectangle is compensated for by the
layout control potentiometer.

To minimize the possibility of
constructional errors and to keep the
already rather complicated circuit as
simple as possible, the circuit has been
based on integrated circuit operational
amplifiers. Such a construction requires
special precautions in terms of signal
levels and input bandwidth to minimize
the risk of transient intermodulation
distortion. The input stages that include
these precautions are described in part 3,
along with details of the recommended

op-amp types and their connections.
The input stages include low-noise
input stages, Bessel filters to prevent
tid. and slew-rate distortions, preset
gain adjustments to cope with a variety
of input levels, a sum and difference
matrix to produce the sum signal
Y=L +R and difference signal A=L—R,
and a ganged volume control affecting
the sum and difference signals rather
than left and right, to minimize the
subjective effects of small tracking
errors between the potentiometers.

The rest of the circuit performs the
signal decoding and is shown in Figures
1-6. Resistors are +2% tolerance unless
otherwise indicated, when a lower 5%
tolerance is adequate. Similarly all
capacitors are *2% or 2%% tolerance
unless otherwise indicated. These rela-
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tively high tolerances are necessary for
good subjective results, as one is
producing a 360° sound stage from the
two-channel inputs in place of the 60°
wide stage of stereo. Such a magnifica-
tion of the size of the sound stage means
that errors are also magnified to a
degree that the ears can hear faults that
would be negligible in stereo. In addi-
tion, there are sufficiently many pro-
cessing stages that small errors can
accumulate. If the decoder were
designed for a lower quality of direc-
tional reproduction, for example in a
music-centre application, tolerances
could be relaxed.

To minimize possibility of construc-
tional error, resistors or capacitors of
the same value have the same tolerance,
although a few resistors — some of
those used in series or parallel combin-
ations to make up non-preferred values
— could be of lower tolerance than
stated. For studio and laboratory appli-
cations, the 2% tolerances may be
replaced by 1% tolerances, because no
precision resistor or capacitor values in
the circuits given deviate from their
ideal values by more than 1%, and most
by considerably less.

The sum and difference signals are
each fed into a separate phase-shifter
stage as in Fig. 1. Because it is impossi-
ble to produce an absolute 90° phase
shift in physically realisable circuits,
these shifters consist of two all-pass
networks one of whose outputs phase-
leads the other by 90°. The design
shown is a high-quality unity-gain
eight-pole design giving 90° relative
phase shift over the frequency range
30Hz to 16kHz, ideally with-an error of
*+1%°, but with an error of *3°
approximately using 2% tolerance com-
ponents. A phase inverter at the output
of the 90°-lead circuit produces a 90°
lagging signal. The phase shifters used
for the X and A signals are identical
circuits, except that for the X signal only,
a path bypassing the phase shifter is
also provided (marked M in Fig. 1).
Because of the duplication of circuits,
two each are needed of the resistors R,
to Ry, and of the capacitors C,y to C,.
Seven outputs are provided from the
phase shifters, namely M, X, j& —jX A,
jA and —jA where j indicates a relative
90° phase shift.

These outputs feed an elaborate
switched resistor matrix, shown in Figs
2-5. The elaboration is, of course, a
consequence of providing ten different
options for decoding. For mono decod-
ing, the signal M is taken from before
the phase shifters, to minimize phase
distortion. Although by present day
standards, the type of low-Q phase
distortion produced by the phase
shifters is not very audible, it does have
some audible effect, and so should be
avoided where possible. It is not possi-
ble to avoid phase distortion in two-
channel surround-sound systems with
currently available technology, and the
justification for allowing such phase
distortion is that the beneficial effects of
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Fig. 6. Shelf filters, distance compensa-
tion and output matrices, including
forward preference switch, distance
compensation switch, rectangle and
hexagon selector switches and layout
control. Switch poles with the same
letter (as in Table 2) correspond to the
same pushbutton, and all are shown in
out position. See text for selection of
resistors Ryg and R,q associated with the
linear 5kR{ nominal layout control
potentiometer VR,. Circuit fed from
Figs 2-5, and outputs Lg, Ly, R, Rg, W”
and Cg or Cy feed power amplifiers or
“quadraphonic” preamp. Switch X
selects Cg output and switch Y selects
Cy, output.

surround sound can easily outweigh
any small quality losses thus caused.
The switching shown in Figs 2-5
selects the required matrix resistors and
modifies the action of the shelf filter
circuitry following to obtain the shelf
filter characteristics required for each
system. The poles of each push-button
switch are marked with the same letter
(eg J) as indicated in Table 1, but with a
number running from 1 to 4 indicating
the pole used. All switches are shown in
their out position. For example, switch
pole RM4 is the 4th pole of the regular
Matrix/QS push button. Pole SS4 (not

shown) us used in the input stages to be
described in the next article.

Apart from the seven signals M, 2, j<
etc already discussed, another three
inputs marked W, X, Y also feed the
resistor matrix, and are taken from a
separate input socket. These three
inputs are for studio B-format signals,
previously discussed in ref. 1. The ten
output connections of Figs. 2-5 are fed
to the corresponding numbered points
at the input of Fig. 6, which includes the
rest of the decoder.

The circuits surrounding the opera-
tional amplifiers 1C;,, are the shelf
filters, which have a resistive input
impedance of 22k{} to terminate the
resistor matrix, and which except in the
SQ mode give a phase at their output
90° in advance of their inputs at a
frequency of 400Hz, thereby ensuring
virtually identical phase responses. The
amplitude gains (ignoring phase) of
these filters at frequencies much less
than 400Hz and at frequencies much
more than 400Hz are shown in Table 3.

Including the effect of these filters
and the effect of the summing circuit at
IC,, a pressure signal W” and two
velocity signals X'’ and Y’ are produced
at the outputs respectively of IC,,, IC,,
and IC, in Fig. 6, that at frequencies well
above 400Hz satisfy the fcllowing
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Table 3. Amplitude gains of shelf filters at low
(«400Hz) and high (>»>400Hz) frequencies for
the decoding systems in Table 1, for the signal
paths handling pressure signal W’, velocity
signals X’ and Y’ and phasiness compensation
signal P (through ICg). The P signal for spare
mode is as for J, H, RM and U systems.

M, S, SS,
J,H, RM, U B8, SPARE sQ
Signal
path 1.f. hf 1 £ h.f hoth
W’ 3.73 565 3.73 456 3.73

X'and Y 373 291 3.73 323 3.73
P 1.38 373

matrix equations for the various decod-
ing modes. For systems J, H, RM, U, the
expression for Y” is the sum of two
bracketed terms, the second of which is
deleted for the forward preference
switch in the out position.

Mode M (mono)

w”=0.707M, X" =0.707M

Mode S (stereo) and SS (superstereo)
W' =0.7172-0.291jA
X"=0.7172+0.291jA

Y’ =0.583A

For superstereo, the signal gain is
modified in the input stages as well.
Mode B (B format)

W =1.288W

X"=0911X
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Resistors
Tolerance +2%, except when marked with
asterisk when * 5% is adequate.

Ris 200k Roa 91k
Rs.10 68k Rgs 100k
Ritas 33k Roas 3.9k
R 200k Ros a7k
Ris.17 33k Roge 3.3k
Ris 27k Ry 150k
Ris 100k Ros, 8.2k
R20 150k Rgo 33k
Ra 110k R 10010t 82k
Ra2w ™ R0z 68k
Ras 270k Ros 100k
Ras 6.8k R 104 56k
Rase 394 R 105.106 68k
Rae 2.7k R 07 330k
R27.30 1.6k Rios 56k
R2s.20 see text  Riog, 2 oM
R3 33 6.8k Riioe 1™
‘R32.34 10k Ry 56k
R3s.36 120k Riize 4.7k
R3; 38 27k Rz 82k
Rig.42 47k R 68k
Riss 22k R 11w 240k
Ras, 3.3k Riyre 2.9M
Ras 27k Riige 390k
Ras 12k Rirg 22k
Ras 150k R 1208 1.8M
Raerae 22k Ri21122 220k
Raa.s6 82k Rizs 180k
Rso.57 39k Risgrss 390k
251,58- 680k -y 390k

52.59% 56§ I
Rs3.604 1k ; !

ollowing
Rss 61 22k
Res 62 22k Ri2412s 47k
63 82k Ri26n 1.8k
Res 18k Ri27.132 22k
Resa 820k R 26133 47k
Rss,, 1.1k R129a 39k
Rerw 1.8k R 130.134 47k
Res 22k Risiis 12k
Rgo 100k R i36e 2.0k
R0 910k Rias 33k
Ry 100k Ri3s 142« 5.6k
R;2w 2.2k Ri3g 145 100k
Rjs 430k Riso 39k
Rjse 8.2k Rist 147 22k
R 5.8 270k Risae 3.3k
R g 100k Riss 47k
80% 5.6k R 56k

Ra: 91k Rigs 22k
Ry 120k

Rag 110k

Rgq 270k

Regs 56k

RBGQ 360k

Rg; 100k

Res 68k

Rgo 160k

Roos 8.2k

Rg 56k
Capacitors

Tolerance *2 or 2% %, except when marked
with asterisk when * 10% is adequate.

Cise 680n

C, in

G 10n

Cy 15n

Cigos 470 10V low tolerance

Two o1 of the foliowing

Cion 470p

Cizia 100n

Cisrs 27n
1617 1n

Y’=0911y
Mode J (two-channel system 45J)
w”=0.998% + 0.107jA
X" =0.3742-0.772jA
Y”=(0.132jZ +0.798A
+(—0.295j= +0.0324)
Mode H (BBC Matrix H) ’
W’ =3¥+0.219jA
X"=0.2153-1.037jA
Y” =(0.044j2 +0.736A)
+(-0.186j2 +0.041A)
Mode RM (Regular Matrix/ QS)
W’ =0.7282-0.728jA
X" =0.5152+0.515jA
Y’ =(-0.515jZ +0.5154)
+(0.310jZ + 0.3104)
Mode U (BMX)
W =1.018Z, X" =-0.720j4,
Y”=(0.7204) + (—0.406j2)
Mode SQ (for SQ recordings)
w”=0.732
X’=-0.73j2
Y’ =0.73A-0.73jA
These decoding equations include some
allowance for maximizing the number
of preferred resistor values, and are
arranged so as to give substantially the
same loudness in all decoding modes.

The shelf filters in the X” and Y”
paths are followed by a passive RC
high-pass filter for distance compensa-
tion, with switched resistors Ry; a4
arranged so that switch D changes its
time constant and the hexagonal-mode
switching does not alter the relative
time constants in the X" and Y” paths.
The hexagonal-mode switching acti-
viates a summing circuit to derive the
signals Cy or Cy described in part 1, and
which alter the matrixing coefficients
for the Ly, L, Rg, Ry outputs. Switches
are shown in their out position, and as
before the numbering indicates the pole
number of the switch lettered as in
Table 2.

In the rectangular decoding mode, a
linear-law potentiometer VR, is
switched into circuit to enable the
output matrix to be varied continuously
so as to compensate for layout shape.
This potentiometer should ideally have
a total track resistance equal to 5k{}
within 2%, but this would be extremely
expensive and not very practical. Thus
two padding resistors R,; and R,y are
provided so that the total track resis-
tance be brought up to the desired exact
value. They should be chosen to have
identical values R such that 2R + VR,
has a total resistance of 6.2k{. If
precision measurement of resistors is
not available (and if the circuit is not
being built from a kit with R,; and Ryg
provided to match VR)), then choose Ry
and Ry, to have values identical to
within 5% such that the total measured
resistance of Ry, Ryg, VR, Ry3 and Ry; in
series is the same as that of two 4.7k 2%
tolerance resistors in series.

The layout control is connected so
that a long and narrow loudspeaker
layout involves a setting with the wiper
near the X” end of the potentiometer,
and conversely for a short and wide
layout. This arrangement may be found
confusing because many people feel
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(incorrectly) that it should be the other
way round. The central setting of the
potentiometer corresponds to a square
loudspeaker layout, and the end set-
tings correspond to a rectangle whose
long side is twice its short side. Calibra-
tions for the layout control are provided
in kit versions, and calibration instruc-
tions for do-it-yourselfers will be pro-
vided later. The equations describing
the action of the output matrix and
layout control were given in part 1.

Details of the input stages and of
recommended op amps are given in part
3.

Reference

1. Gerzon, M. A. Ambisonics. Part two.
Studio techniques, Studio Sound, vol. 17,
Aug. 1975, pp. 24-6, 28, 30. Correction ibid vol.
17, Oct. 1975, p. 60.

[Herets ]

Publications produced by the ITU (confer-
ence documents, lists, statistics, etc.) are
classified in the List of Publications Nos. I’
and 2 (1977). Listings cover those publica-
tions devoted to telegraphy and telephony,
radio, those common to both fields.
Administrative Council documents and
miscellaneous publications. International
Telecommunication Union, General
‘Secretariat, Sales Service. Place des Nations.
CH-1211 Geneva 20, Switzerland. ¥ WW401

A brochure and number of leaftets describe a
Rugby time-code clock, an off-air standard
frequency receiver, a crystal chronometer,
c.c.d. television cameras and a frequency
tracking receiver with print-out. The
products are from European Electronic
Systems Ltd, Unit 3, West Station Industrial
Estate, Maldon, Essex. Ww402

General electronic components, audio
accessories, semiconductors and integrated
circuits are listed in a catalogue recently
received from Bi-pak, The Maltings, 63a
High Street, Ware, Herts. Ww403

A short-form catalogue, describing a range
of temperature controllers, timers and motor
speed controllers is obtainable from Solid
State Controls Ltd, Brunel Road, Acton,
London W.3. WW404

Cassette mechanisms and electronics for
digital applications are discussed anda the
Phi-deck described in a catalogue, sent to us
by Triple I, 4605 N. Stiles, P.O. Box 25308,
Oklahoma City, OK 73125, US.A.  WW405

A catalogue from Bear Microcomputer
Systems describes a series of designs for
microcomputers using both microprocessors
and t.t.l. i.cs, design notes on accessories and
stationery. The catalogue is obtainable from
Bear at 24 College Road, Maidenhead, Berks
SL66BN. ... ... ... ... WW406

[



www.americanradiohistory.com

74

New
Products

e /

Digital test meter

A digital meter, designated PM-10, is
capable of measuring signal levels from
—50 to + 10dBm in the frequency range
200Hz to 4kHz. The PM-10 also incor-
porates an internal generator which will
send a 820Hz signal at fixed levels of
—10and —27dB. A liquid crystai display
_offers a resolution of 0.1dB and an
internal battery provides 100 hours of
continuous operation. To minimise
current drain, the meter switches off
automatically after 5 minutes use. Input
impedance is switchable between 600
and 100kQ. Overall dimensions of the
instruments are approximately 90 x 160
X 40mm and the weight is about 500g.
Wandel & Goltermann (UK) Ltd, 40-48
High Street, Acton, London W.3.

WW 301

Processing voltmeters

Two new digital meters from Solartron,
the 7055 and 7065, are current, voltage
and resistance meters with 5% and
64-digit displays respectively. Both use

WW 301

the pulse-width a.-to-d. conversion
method with calibration balance, a
technique which Solartron claim to
enable cheaper input circuits to be used.
Settling time is 2.7ms, input resistance
10G{? and c.m.r.r. is 144bB. Sensitivity,
resolution and linearity are all that one
would expect in an instrument of this
standard. In addition, however, a
microprocessor option, 70556, is availa-
ble and provided for in the design, and
enables the basic instrument to process
the ‘raw’ readings in various ways and
to display the processed data instead of
the original measurement. Nine pro-
grammes can be selected to multiply the
measurement by a constant, provide
percentage deviation from a chosen
nominal value, subtract a constant,
compare with a chosen reference in a
linear or logarithmic manner to give dB
or squared to give power, to present
maxima or minima of series of readings,
to show measurements which exceed
chosen limits, to present a series of
statistical data (standard deviation,
up-dated r.m.s. etc.) and to linearize and
zero-suppress the characteristic of
thermocouples. All these programmes
can be governed by a built-in clock.
Further information on these instru-
ments can be obtained from Solartron
Electronic Group Ltd, Farnborough,
Hants GU14 7PW.

WW 302,

Wide-range
sweep/function
generator

Two swept function generators are used
in the Exact 757, which covers the range
0.0001Hz to 50MHz. The ramp and step
generator, which runs between 0.001 Hz

and IMHz, triggered or astably, triggers:

the main generator, which produces
sine, square and triangular waveforms.
Alarge variety of duty cycles, repetition
frequencies, amplitude and polarities
are available and there is =15V of
variable offset, unaffected by the atten-
uator. The main generator can be
voltage-controlled directly from the
front panel or by the ramp generator, in
either a linear or logarithmic mode.
Start and stop frequencies of the

Wireless World, August 1977

internally-generated sweep are inde-
pendently adjustable by means of
front-panel dials. The instrument is
obtainable at £1125 from Dana Elec-
tronics Ltd, Collingdon Street, Luton,
Beds.

WW 303

Portable digital meter

The 8020A is a very small,
batterv-powered digital multimeter
which provides for the measurement of
direct and alternating volts and current,
resistance and a conductance reading of
high resistances. The battery life of up
to 200 hours is assisted by the use of a
liquid-crystal display and a mains unit is
an accessory. The instrument is a
3'%-digit unit, reading 1.999mV to 1000V
d.c. (750V a.c.), 1.999mA to 1999mA a.c.
and d.c., 199.9¢ to 19.99M{ and 1.999mS
to 199.9nS on the conductance range,
which is equivalent to 500 — 10G{.
Input resistance is 10M{ on all voltage
ranges, while voltage drop on the
current ranges is 250mV up to 200mA
and 700mV at 2A. A diode test facility is
able to turn on silicon junctions, but the
low-power ranges are used for in-circuit
resistance measurements, ignoring
semiconductor junctions. Errors in
measurement vary from *0.25% read-
ing + 1digit on direct voltage to = 2% of
reading plus 10 digits on the 200
nanosiemens range. A group of optional
accessories permit the determination of
temperature from —50°C to 150°C, high
voltage to 40kV d.c. (28kV r.m.s.), and
r.f. voltages at frequencies from 100kHz
to 100MHz, and there is a clamp-on
current transformer for
alternating-current measurements up
to 600A. The instrument is available at
£99 from Fluke International Corpora-
tion, Garnett Close, Watford WD2 4TT.

WW 304

Trimmer capacitors

The 101120 series of air trimmer capaci-
tors are manufactured using a single
milling operation. This process is
claimed to reduce the cost and offer

wawww americanradinohistorv. com



www.americanradiohistory.com

Wireless World, August 1977

high mechanical and electrical stability.
Capacitance values range from 1.2 —
4.0pF to 2.3 — 21pF and the temperature
coefficientis +45 X 10-%/°C with a loss
factor of 2 X 10-% at IMHz. All of the
devices mount on 10mm centres. Stea-
tite Insulations Ltd, Hagley House,
Hagley Road, Birmingham B16 8QW.
WW 305

Alphanumeric keyboard

A kevboard comprising a 55 key-switch
matrix controlling a 2376 bit r.o.m. will
produce a 7-bit ASCII output with
upper and lower case codes. The
manufacturers claim that a new switch
construction, which uses a spring to
connect two coding wires, reduces the
cost of the kevboard and gives more
than two million operations. The layout
complies with ISO standards and the
unit features a full range of non-print-
ing functions within the CCITT No. 5
alphabet. Input requirements are —17V
+ 1V at 20mA, or —12V +0.75V, 0V, and
+5V +0.25V. Elliott Relays, Associated
Automation Ltd, 70 Dudden Hill Lane,
London NW10 1DJ.

WW306

Silicon photocell arrays

A family of photocell arrays, available
with up to nine matched silicon cells
mounted at 0.1in spacing on a one-piece
metal base, has been introduced by
National Semiconductors. Designed for
readout from punched cards, tape, code
wheels etc., the NSL-701 range has a
response rate of tvpically 8ps. The
spectral response range of 0.4 to 1.1ym
extends across the whole visible spec-
trum into the near infrared, and
matches with the output from gallium
arsenide light emitting diodes. Cell
leakage current is 10A maximum when
reverse biased by 1.5 volts. The outputis
claimed to remain constant “over long
periods of time.” Each cell has a
sensitive area of 0.080in X 0.160in and

WW 307

the family of arrays will operate over a
temperature range of —65°C to
+150°C. National Semiconductors Ltd,
Stamford House, Stamford New Road,
Altrincham, Cheshire WA141 DR.

WW 307

Low-bounce switch
Push-button switches from Highland,
Series 31LL, are claimed to reduce the
amount of contact bounce by means of
multi-section contacts. Each pole is
provided with four self-cleaning contact
sections and it is arranged that each
section has a different natural vibration
period. The maximum time of bounce
has, it is said, been kept to 100ps. Two
poles, arranged as 2 n.o., 2 n.c., or I n.o.
+ 1 n.c., shorted or non-shorted, are
available and are rated at 100mA, 60V
a.c. or d.c. The switches are illuminated
and are equipped for either printed-
board or socket mounting. Highland
Electronics Ltd, Highland House, 8 Old
Steine, Brighton BN1 1EJ.

WW 308

Capacitor microphones

Four capacitor microphones for studio
use have been introduced by Bever.
Constructed on the modular principle,
each head unit (or transducer capsule)
fitson toa common compatible amplifier
module, which is available with male
DIN connector or 3-pin Switchcraft,
Cannon XLR or equivalent connector.
The four microphone units are: the
MC711, a pressure transducer with
omnidirectional characteristics; the
MC712, similar to the MC711 but with
elastic suspension of the capsule syvstem
and an integral windscreen to reduce
wind and pop eftects; the MC713, a
pressure gradient transducer with car-
dioid pick-up pattern; and the MC714,
similar to the MC713 but with elastic
suspension of the capsule system and an
integral windscreen. The amplifier
module incorporates switchable 10dB

MAAVW Aam
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attenuation, and also has a switch for
bass attenuation (10dB at 50Hz ref.
1kHz) to compensate for the bass boost
which occurs when the microphone is
used in a close talking position. The
system requires power from a 48V
+6/-8\" phantom circuit to DIN 45 596,
and has a current consumption of
400pA. The frequency range of all
capsules is 40Hz to 20kHz. Pick-up
pattern is claimed to be virtually
frequency independent. Input impe-
dance is 200¢! and the rated load
impedance not less than 1.000¢. Equi-
valent noise level (DIN 45 403) is 3.6p\’
p-p and the signal-to-noise ratio ref. 1 Pa
is 69dB. Maximum s.p.l. for 0.5% t.h.d. is
132dB s.p.l. and the A weighted equiva-
lent sound pressure level Is approxima-
tely 18dBA. Bever Dynamic (GB) Ltd. 1
Clair Road. Hayvwards Heath, Sussex
RH16 3DP.

WW 309

Motor with tacho

A small d.c. motor with an integral
tachogenerator, the Escap 16 GIC
204/104. is intended for use in miniature
drive or servo svstems in electrome-
chanical instrumentation. The built-in
tachogenerator enables the motor
speed to be controlled without a separ-
ate tacho unit. The tacho coil is wound
directly on to the ironless rotor motor
coil, thereby eliminating mechanical
resonance, and the motor and tacho
coils are arranged in such a way that the
voltage induced by the motor current is
reduced by half. The motor measures
16mm diameter by 18mm long. has a
moment of inertia of 0.26gcm. and can
be mounted on any of the maker’'s E16
series of reduction gearboxes. The
motor part has a nominal voltage of 6\,
a mechanical time constant of 90ms. a
no-load speed of 10.500 r.p.m.. and a stall
torque of 3.3 X 10*Nm. The tacho
section has a voltage output of 0.28V
per 1000 r.p.m., with a peak-to-peak
ripple of 10%. Portescap (U.K.) Ltd, 204
Elgar Road. Reading RG2 0DD.

wWWw 310

WW305



www.americanradiohistory.com

FISTAERILEN

M P

76

by mixer

Hoc opus, hic labor est

In the Toranomon-Tachikawa Building,
in Tokyo, there is probably a bigger pile
of various countries’ Standards
publications than in any of the stan-
dards organizations themselves. The
reason I mention this is because the
Wireless World library has recently
been presented with an enormous tome,
entitled “World Standards Mutual
Speedy Finder” on Electrical and Elec-
tronics. According to the foreword,
about 18000 standards were obtained,
examined and re-classified in a way that
makes sense — and in English. [ haven’t
counted the entries, but the foreword
says “about ... items”, which seems to
indicate that someone else ran out of
patience and didn’t finish counting
either. Lack of patience, though, is not
something these Japanese compilers
appear to have trouble with. To sort
through the publications of the USA,
UK, France, West Germany, Japan and
the IEC, coping with language, prob-
lems, different ways of classifying
standards and any amount of hassle in
actually getting hold of the things is a
job I'm glad someone else had to do.

Eggs with chips
There are very probably some exceed-
ingly puzzled birds at the Slimbridge
Wildfowl Trust. There they sit, brooding
away for all they are worth, and all the
eggs do is lie smugly in the bottom of
the nest, humming nonchalantly. The
reason for this unnatural lethargy is
that the eggs are made of glass fibre
and, furthermore, have electronic yolks.
It seems that the Wildfowl Trust, in
cooperation with the University of
Bath, are trying to improve their
breeding programme. Incubators, says
Paul Howey of the university, who runs
the study, are not in the same league as
a mother bird when it comes to hatch-
ing eggs, and the glass eggs are
containers for instruments to measure
the conditions underneath broody birds
with a view to duplicating them artifi-
cially. The eggs, which can be as small
as a pigeon’s egg, contain thermistors,

CdS cells, and six mercury switches
with a resistive matrix to measure
temperature, humidity, light and egg
attitude. The data is sampled and used
to modulate a crystal-controlied carrier
in the 29MHz region, which is transmit-
ted, by way of a transponder, to a
remote data-logger. The whole inside of
the egg, including seven ¢c.m.o.s. chips
and power, can be kept down to a
weight of 40g.

Crossed lines

Only one thing is preventing me taking
an active part in amateur radio. Well,
two, actually, but I'll pass over the fact
that I stand about as much chance of
being able to afford it as does Joe
Bugner of being chosen to play Tinker-
bell. No, the problem I have is that I
can’t understand a word anybody says.

‘I've listened for some time now to my
colleagues chattering away and offering
seemingly intelligent replies to what I
an only describe as the gruntings of
Cro-Magnon Man spoken through a
mouthful of cornflakes. Several times,
when writing the log,  have been on the
point of writing Munster for Plumstead
and Belgrade instead of Belgravia, only
being stopped by the realization that
the majority of Jugoslavs don’t adopt a
Mayfair accent.

The sideband chopping, random noise
and the ludicrous s.s.b. chipmunk effect
do nothing to help comprehension and I
am very worried that, if I were doing the
operating, GRLWW would gain a repu-
tation for being either deaf or thick. And
it all makes me wonder a bit about
military radio. I can now easily under-
stand the reason for the message “Send
reinforcements — we are going to
advance” being received as “‘Send
three-and-fourpence — we are going to
a dance”; the possibilities for disaster
are endless.

Headquarters to “A” Company:
“Retreat!”

_ “A” Coy. to H.Q: “That’s alright, sir

latrines were set up by the advance
party.”

H.Q. to “A” Coy: “No, don’t advance,
you fool, retreat!”

“A” Coy to H.Q.: “We can’t advance
now, sir, the enemy is in front of us.
Sorry about your feet, sir.”

H.Q. to “A” Coy: “Listen, I'm coming
over.”

“A” Coy to H.Q.: “Oh, that is good news,
sir. Ifit’s over, I'll just pop across to their
lines with a few chaps and take their
weapons away. Thank you, sir.”

H.Q. to “A” Coy: “No, you idiot, don’t ..
....hallo?”

All dressedup. ..

In the early days of the laser, it became a
cliché to say that it was a solution
looking for a problem. Any exhibition of
electronic equipment worthy of its
name had its regulation laser spitting

- v..ﬂ\,',- -
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away at perfectly good razor blades and
it always seemed rather a misdirection
of effort. Later, of course, the potential
measuring and cutting power of the
laser was put to work with good effect.

We seem now to be in a similar
position with the current ‘in’ device, the
microprocessor (we really can’t go on
using a word like that — two people
standing face-to-face would quickly
become saturated). At a conference on
d.i.,y. computing, held at the IEE in May,
it was revealed that a lot of amateur
users have equipped themselves with
several hundred pounds worth of micro
and peripheral equipment and find
themselves with, as it were, nowhere to
go.
Maybe this kind of pressure to spend
money on shiny new devices simply
because they can now be made rather
than because we need them will be the
standard way of doing things in the
future. There must now, for instance, be
several thousand people in Britain who,
while otherwise innocent of any
mathematical knowledge or desire for
such knowledge, are able to tell you
without a flicker of expression that
arcsin 0.46 is equal to 27.3871075°. They
can do this because they have bought
(or, more likely, been presented with) a
beautifully-made pocket: calculator, the
lack of which had made them neurotic
and not nice to know. Many of us can
now tell anyone who expresses an
interest the time to the nearest nanose-
cond and can locate beer cans quite a
long way down in the earth.

Let us hope that it doesn’'t soon
become possible to visit Alpha Centauri
by building a d.i.y. matter transference
machine — I don’t want to go because I
don’t know anyone there and I'm quite
sure the weather will be absolutely
dreadful.

CQ Two — after you!

I had my first taste of amateur radio in
earnest this last weekend and was very
impressed by the extreme courtesy and
orderliness in which the operators
conduct themselves. I was only listen-
ing — no call-sign yet — but my
colleague is an experienced operator
and our station, GRLWW/P, was pulling
them in on two metres s.s.b. from
Europe and the far North of England
with no trouble at all, perched as we
were on Headley Hill, near Dorking. The
procedure in these contests is to
exchange call-signs, signal reports and
locations as rapidly as possible and to
press on with the next contact. But, in
spite of the need for speed, everyone
seemed to find time to exchange good
wishes for the contest and to express
the hope that we would “meet” again
further down the log. Operators are
very careful not to butt in on a contact
and it all seems very civilised. Then, I
expect, they all climb into their cars and
turn into wild-eyed, road-hogging mon-
sters.
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Preclslon Performance Servomotors

Escap instrument servomotors start fast and o Ihese are but a few of the definable qualities
continue to lead the field. But such championship %&_ of Portescap’s miniature precision servomotors
qualities are only part of the story. Unique ironless br . built by Swiss craftsmen for the professional
rotors ensure low inertia. Minimal friction means engineer.
exceptionally low starting voltages. Precious \glE Your product can be a winner too if you
metal commutators and brushes guarantee s team up with Portescap. So be quick off the
unsurpassed stamina - as do their self — mark and circle the reply number, for more
lubricating bearings. information.

Portescap (U K.) Limited, 204 Elgar Road, Reading, RG2 ODD.
Po rtescapi ; ol Being (0734) 861485,/6.07/8 Tolex. B47EH1
WW—005FOR FURTHER DETAILS
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NEW PRODUCTS!

NRDC-AMBISONIC 45J
SURROUND SOUND DECODER

The first ever kit specially produced by Integrex for this British NRDC backed surround sound system which 1s the result of 7 years’
research by the Ambisonic team. W.W. July, Aug. and Sept. '77
Thle unit is designed to decode not only 45J but virtually all other ‘quadrophonic’ systems (Not CD4}, including the new BBC Matrix H 10 input
selections.
The decoder is linear throughout and does not rely on listener fatiguing logic enhancement technigues. Both 2 or 3 input signals and 4 or 6 output
signals are provided in this most versatile unit

Complete kit, including licence fee £45.00 + VAT

INTRUDER 1 RADAR ALARM

With Home Office Type approval.
As in this issue of *'Wireless World"", designed by Mike Hosking, 240V ac mains operated and disguised as a hardbacked book. Detection range
up to 30 feet. Complete kit. Exclusive designer approved kit £46.00 + VAT

Wireless World Dolby°noise reducer

Trademark of Dolby Laboratories Inc.

Typical performance

Noise reduction better than 9dB weighted.
Clipping level 16.5dB above Dolby level {(measured
at 1% third harmonic content}

Harmonic distortion 0.1% at Dolby level typically
0.05% over most of band, rising 10 a maximum of
0.12%

Signal-to-noise ratio. 75dB (20Hz to 20kHz, signal

Featuring at Dolby level) at Monitor output

@ switching for both encoding (low-level h.i. compression) and decoding Dynamic Range =>90db

@ a switchable f.m. stereo muitipiex and bias filter SomY ey

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

@ no equipment needed for alignment

& suitability for both open-reel and cassetie tape machines

@ check tape switch for encoded monitoring in three-head machines

Complete kit PRICE: £39.90+ VAT
Aiso avaiiabie ready built and tested . . . . . ... _ .. Price £54.00 +\/Aﬂ

Calibration tapes are available for open-reel use and for cassette (specify wnich) . ... .. .. Price £2.20 + VAT -

Single channel plug-in Dolby@ PROCESSOR BOARDS (92 x 87mm) with goid piated contacts are avaiabdie witn

all COMPONENTS . v ww ai o a - o o o £ 88 oo oo E e M e m m e e G Price £8.20 + VAT
Single channei board with seiected fet .. ... .. ... Price £2.50 + VAT
Gold Plated edge CONNECION . . . . . . .. . . Price £1.50+ VAT~

Selected FETs 60p each + VAT, 100p + VAT for two, £1.90+VAT for four

Please add VAT @ 12'2% unless marked thus', when 8% applies (or current rates) A

CETTl

We guarantee fuil after-sales technicai and servicing faciliies on all our kits, have
you checked that these services are available from other suppliers?

Please send SAE for complete lists and specifications

; Portwood industrial Estate, Church Gresiey,
IN I E R Ex l | D Burton-on-Trent, Staffs DE11 9PT
] Burton-on-Trent (0283) 215432 Telex 377106
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S-2020TA STEREO TUNER/AMPLIFIER KIT

SOLID MAHOGANY CABINET

A high-quality push-button
FM Varicap Stereo Tuner combined
with a 24W r.m.s. per channel Stereo
Amplifier.
Brief Spec. Amplifier Low field Toroidal transformer, Mag, input, Tape In/Out facility (for noise reduction unit,
etc.), THD less than 0.1% at 20W into 8 ohms. Power on/off FET transient protection. All sockets, fuses, etc., are PC
mounted for ease of assembly. Tuner section uses 3302 FET module requiring no RF alignment, ceramic IF,
INTERSTATION MUTE, and phase-locked IC stereo decoder. LED tuning and stereo indicators. Tuning range
88-—104MHz. 30dB mono S/N @ 1.24V. THD 0.3%. Pre-decoder ‘birdy filter.

PRICE: £58.95 + VAT

NELSON-JONES STEREO FM TUNERKIT

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 @ Q75.uV. Image rejection — 70dB. IF rejection Mono £32.40 + VAT
— B5dB. THD typically 0.4%. .

IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £36.67 + VAT
tuning and AFC unit. Choice of either mono or stereo with LY.V H

a choice of stereo decoders. With Portus-Haywood Decoder
Compare this spec. with tuners costing twice the price. £39.20 +VAT

STEREO MODULE TUNERKIT

A low-cost Stereo Tuner based on the 3302 FET RF
module requiring no alignment. The IF comprises a ceramic
' . filter and high-performance IC Variable INTERSTATION MUTE.
Sens. 30dB S/N mono @ 1.2uV PLL stereo decoder IC. Pre-decoder ‘birdy’ filter

THD typically 0.3% Push-button tuning
Tuning range 88— 104MHz PRICE: Stereo £31.95+ VAT

LED sig. strength and stereo indicator

S$-2020A AM PLIFIER KIT

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

Power ‘on/off’ FET transient protection.

Typ Spec. 24 +24W r.m.s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N
72dB. Headphone output. Tape In/OQut facility (for noise reduction unit, etc.). Toroidal mains transformer.

"PRICE: £33.95+ VAT

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

BASIC NELSON-JONES TUNER KIT £14.28+VA1° PHASE-LOCKED IC DECODER KIT . . £4.47 + VAT
BASIC MODULE TUNER KIT (stereo) £16.75+VAT  PUSH-BUTTON UNIT .. . "£5.00 +VAT
PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODERKIT . . ... .. £8.00 + VAT

M v v . L v
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A range of communications
amplifiers having power
ratings from 15 to 200 watts,
plug-in input facilities ensure
individual requirements can
be provided.

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

Saffron Waiden
(0799) 40888

... the Natural Choicel
2¢ £265.00°

(UK Price Ex VAT)

(R)
@ NATURAL e Ihe NATURAL e GUARANTEED
HANDLING CHOICE for YOU PERFORMANCE

e DC-25MHz over
FULL Display
Area

o 3. Measuring
Accuracy

forfurtherdetailsor a
demonstration please
write or phone

@ Signal Delay for
Leading edge
investigation

Scopex Instruments Ltd. Pixmore industrial Estate
Pixmore Ave. Letchworth. Herts SG6 1JJ
phone Letchworth (04626) 72771 © Regd Trade Mark of Scopex Instruments Ltd

WW—035 FOR FURTHER DETAILS
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TWICE the information

The I.C.E. range of multimeters provides an

InHALF the sizg

unrivalled combination of maximum perfor

case. test leads. etc
Maintenance Manual

Now available from setected stockists Write of phone for kst or for details of direct mail-order service

Supertester 680R

(illustrated)

20k Vo s 1 mfsdonde
Ak-r v - 2% fsdona ¢

‘80 Ranges - 10 Funcuons

140 x 105 x 55mm

£25.25 + VAT

{For Mail Order add 80p P&P)

- —

Supertester 680G
20k} V - 2% tsdondc
4kl V - 2% isdonac

48 Ranges - 10 Functions
109 x 113 x 37mm

£19.95 + VAT

Electronic Brokers Ltd.

Tel. 01-837 7781

within minimum
low cost. Plus, a complete range of add-on accessories for more ranges, more functions.

All I CE mulumeters are supplied complete with unbreakable plastic carrying
and a 50-plus page. fully detailed and illustrated Operating and

(For Mayt Order add 80p P&P)

49-53 Pancras Road, London NW1 2QB

at a truly

Microtest 80
20k} V- 2% fsdondc
4k 1’V - 2% fsd on a ¢

40 Ranges - 8 Functions
‘Complete with case -
only 93 x 95 x 23mm

£14.95 + VAT

WW—079 FOR FURTHER DETAILS
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ARTICLES FOR SALE CONT.

ENAMELLED COPPER WIRE

swg 1 Ib. 401. 20z.
14-19 2,40 .69 .50
20-29 2.45 .82 .59
30-34  2.60 .89 .64

3540 2.85 1.04 .75

_ inclusive of p&p and V_AT )
SAE brings Catalogue of copper and
resistance wires in all coverings

THE SCIENTIFIC WIRE COMPANY

PO Box 30, London E4 9BW (7347

PRINTED CIRCUIT BOARDS —
Quick deliveries, competitive
prices, quotations on request,
roller tinnings, drilling, etc. speci-
ality small batches_ larger quan-
tities available, Jamieson Auto-
matics Ltd, 1-5 Westgate, Bridling-
ton, N. Humberside for the atten-
tion of Mr. J, Harrison. Tel. (0262)
74738/77877. (18)
PRINTED CIRCUIT BOARDS. Im-
mediate capacity for medium scale
runs on conventional boards. High
quality, fast deliveries. Phototech-
niques, 11 Old Witney Road,
Eynsham, Oxford. Tel. Oxford
(0865) 880645. (7359)

ELECTRONIC ASSEMBLY
AND WIRING
CAPACITY AVAILABLE
M.O.D. approved

J.N. Electronic Supplies
Osiers Road, London, SW18
Tel. 01-874 6162

— ™)

il
[
‘mw

Best choice for used TV
Worldwide exporters of colour and
mono TV. Unlimited supplies.

Midland TV Trade & Retail Services.
Worcester Road. Kidderminster, England.
Tel: Kidderminster 61907 or 67390.

7417
SMALL BATCH PRODUCTION KAY SONOGRAPH model 6061B.
wiring, assembly to sample or Audio Spectrum Analyser produces
drawings. Specialists in printed printed “'Sonograms"’ showing
arcuit assembly. Rock Electronics, frequency, intensity and time. —

41 Silver Street, Stansted, Essex.
Tel. Stansted (0279) 33018/814006.
(19

of Linguistics.
Tel. Lan-
(7364

Enquiries tn Dept.
University of Lancaster.
caster 65201 Ex. 316.

AIRTRONICS LTD. for coil winding
Large or small production runs.
Bobbin — Layer — Wave — Bifilar
— Miniature Toroidals, Airtronics
Limited Gardner Industrial Estate,

Kent House Lane, Beckenham.
Kent BR3 1UG. Tel, 01-659 1147,
(7158

ARTICLES FOR SALE CONT,

L. WILKINSON

Phone 01-684 0236.
Grams: WILCO CROYDON

Wilkinsons Reiavs

(CROYDON)
LONGLEY ROAD, CROYDON, CRO 3LH

B.P.0. 3000
and 600

LTD., LONGLEY HOUSE,

Buillt 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 supphied Highest qualhty al competitive
prices with a guick delivery service
Quotations by return home and overseas
Twin relays Latching Relays and Relays with
high voltage contacts made to order We are
suppliers of mountings to house B P O Type
3000 Relays and associated components
B PO Uniselectors Relay sets and Relay
Selector umits B P 0 2000 and 4000 type

7421

Minimum THREE lines

in advertisement

crossed & Co

@ Rate £1.10 PER LINE.Average six words per line.

@ Name and address to be included in charge if used

CLASSIFIED ADVERTISEMENTS

[ 3
Use this Form for your Sales and Wants
To “Wireless World” Classified Advertisement Dept., Dorset House, Stamford Street, London, SEI 9LU

@ Box No Allow two words plus 50p
® Cheques, etc . payable to ~ Wireless World  and

TELETYPE, 15 cps,
case, punch/reader.
£290. Dpetails. Patterson,
(H96%) 72644.

upper/lower
V24 L.F. unit
Peniculk
(7371

RECHARGEABLE BATTERIES. AA°
pencell (HP7) £1.26;, Sub 'C" £1.29.
‘C' (HP11) £2.38: ‘D" (HP2) £2.92:
PP3 £4.98 Matching chargers £5.91
each except PP3 charger £4.99.
Charging holders for 2. 3 4 5 or
6 pencells 35p; "C' & D size

holders, 4 cell only 50p. Prices in-
clude VAT. Add 10/ post. package
and insurance, orders under £20.
5/ over £20. SAE for full details
plus  50p for “Nickel Cadmium
Power’ booklet. Mail orders to
SANDWELL PLANT LTD.. 1 Den-
hoim Road, Sutton Coldfield, West

Midlands. Tel. 021 354 9764 Callers
to T.L.C. 32 Craven Street. Char-
ing Cross. London, W.C.2.  (7306)

TELEPHONE ANSWERING Machines
for Sale New £120. Answers anu
Records. Plus 2-way Conversations
and Dictation. Free AccessoTies u...
guaranteed 1 year Cailsaver. —
C.R.V. Electranies Ltd vi1-249 vdle,
01-580 1800, 30 Goodge Strect. Lon-
don Wi, (7096)

ACCURATE
RECIABLE

Qii‘;fj@aé

Puvate enquiries, send 13p in s!an\’ps for brochure

THE QUARTZ CRYSTAL CO.LTD.

,Q.C.C. WORKS, WELLINGTON CRESCENT
NEW MALDEN. SURRFY  01-942 0334 & 2988

— C mr—
ENAMELLED COPPER WIRE

sw.g 11b reel Yatb reel
10te 19 £2.95 £1.60
2010 29 £3.15 £1.80
301t 34 £3.45 £1.90
3510 40 £3.65 £2.10

All the above prices are inclusive of postage
and packing in UK

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20
Telephone 061445 8753 100

60KHz MSF Rugby Receiver. BCD
TIME OF DAY QUTPUT. High per-
formance, phase locked loop radio
receiver. 3V  operation with 1
second LED indication. Kit com-
plete with tuned territe rod aeriac
£14.0% tincluding postage and
VAT). Assembled circuit and cased-

up version also available., Send
for details  Toolex, Sherborne
(4359), Dorset. 21

LINSLEY HOOD 75 watt amplifiers
constructed and repaired. Brand
r.ew, guaranteed, spares by return.
BDY5s £1 X5, D529 55p. BD530 55p.
2N5459 45p. Interference sappres-
sion  Kkit. with instructions £1.35.
Inclusive prices P & P 15p. SAL
for list. — I. G. Bowman. 59 Fowey
Avenue, Torquay & Devon. (73651

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

REMITTANCE VALUVE...

.. ENCLOSED

PLEASE WRITE IN BLOCK LETTERS. CLASSIFICATION
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ARTICLES FOR SALE

2 NCR 500 COMPUTERS, 800 words,
48 bit memory, console printer,
paper tape reader/punch  Installed

1968, Seen working Dumfries, —
Dumfries (0387) 62323. Extension
42, Mr Haywood, g (7408

CHART RECORDER, H3100 Immac-
ulate. 6 speed, 8om width imA, £40
ono. — Roger, 127 Portnall Road.
London W9. (740%

APPARATUS RACKS, Post
standard 7ft with U-channel,
drilled for 19 inch panels, with
base and cable fixing clamps, fin-
ished in standard P.0O. oolour light

Office
sides

straw. —  Wilco International,
Longley House, Longley Road,
Croydon, CRO 3LH. 01-684 0236.

(7404

FOR DISPOSAL, in fair to good
condition, a number of AVO Wave
Winders, on stands, complete with
motor drive and reel carriers.
Similar ETA Transformer Winders.
Prices £45 plus. — Jones, 18 Tower
Close, Liphook, Hampshire. (7405

WIRELESS WORLD,
dition, 428
Offers. — Tel.

very good con-
between  1927-1939.
0214354 7953. (7402

REGULAC AUTO - TRANSFORMER
3kva portable type, RKI3-PSVA
with voltmeter. ammeter and over-
voltage provision, Perfeect condi-
tion  £55. — Ring Corshamn (0249)
713964, (7410

WANTED
for immediate cash
ALL MAKES OF
OLD RADIOS AND
GRAMOPHONES

PRIOR TO 1940

Offers with details and photos (re-
turmed) to:

Wallfass P O Box 1244, D-4050 Moen

chengladbach 1, W Germany

{7357)

Wanted: Test Equipment, RF
power transistors, and compon-
ents of VHF/UHF type.

Immediate cash available

Wanted Philips E10-12 scope tube

Modular Electronics
95 High Street, Selsey
Chichester. Sussex PO20 0QL

Tel: 024-361 2916
7321

WE PURCHASE ALL FORMS
OF ELECTRONIC
EQUIPMENT AND

COMPONENTS. ETC.
SPOT CASH
CHILTMEAD LTD.
7.9, 11 Arthur Road
Reading, Berks.

Tel. (0734) 582 605

TELEQUIPMENT D54. Oscilllo-
scope. Two years old, hardly used.
Irnmaculate. £275. — Telephone
Cradiey Heath 60892. (7365

HIGH PERFORMANCE
—POWER SUPPLY KIT

ZERO > 30v )
1 5A current hmit
resistance 1m(} (at board O/P)
Noise/npple< 1mV Very sharp current
hmit
Ideal lab standard PSU
Generally idtot proof
< Kit of parts (F/G PC8 tinned, transformer
controls, wire all components)
£1148% VAT Schools and Colleges
£104+8%.
P&P 70p Built & Tested £1.50 extra
G.E. Tape Readers PTR 661A
8 channel optical Asynchronous
stepping speed 150c.p s.
£254+8% PAP £1.20
Transtormers
17v 5A EX EQPT £3 (65p). 12v 10A £5
{90p). 24v 10A £6 (80p). 9v 3A £1.60
{60p) 20v 1A toroid 3’ dia x 1'° £2.28
{30p). 12v 100mA 60p (20p}

t Electrolytics
4700. 40v 60p (15p). 2200 63v 40p
(15p), 15,0005 40v £1 (25p). 10.000u
100v £2.20 (50p). 30,000-30v 80p
(30p)

Paper Caps

2 360v AC 60p (15p).
RMS 80p (25p)

max

~

2 5. BOOv

Various

Papst fans ex eqpt 4% x 4% x 2in 100
CFM £3.50 (65p)
Humidity switches adjustable . 80p (15p)
Retay mains coll 11-pin 3p c/o ex

eqgpt 75p (15p}
Relay 12v cod B-pin £1 (15p)
t MPU131 Programmable
umunction 25p (10p)

115v fans chassis, 2 for £2.50 (60p)

Bead Thermistors N T C
Res at 20 C 250R 1K2 2K 20K 220K
1m4 60p (10p)
Mains latching relays 80p (20p)
Bulk Items carriage EXTRA
PTFE _ Egpt——wue _7/0 2m m
oHow £30/1000/T

thermistor probes
1A reed inserts TXE/4 type
Ve—eape 83402 AL PP

£30/£45/1000m

£80/1000 yds™]

P&P shown in brackets. min order £2
Add 122 % VAT to items marked t
Others 8%

KEYTRONICS

332 KEY STREET ILFORD. ESSEX

Shop open Mon -Sat 9 30-2pm
Telephone 553 1863

(7254)

WANTED: TEST AND
COMMUNICATION
EQUIPMENT

single items or quan-
tities. also RF plugs,
Call or phone. 'sockets and connectors.
170 Goldhawj Road, London, W.12

01-743 0899 (Z005)

SERVICES

EURD CIRCUITS

Printed Circuit Boards —
layouts — Fhotography — legend
pnnting — Rdller tinmng —  Gold
plating — Flexible films — Convention
al fibre glass — No order too large or too
=mall — Fast turnround on prototypes

Al or part service available NOW

EURD GIRCUITS TO.
Highlield Houss

Master

Wuest Kingsdown
Hr. Sevenoahs, Kenl,

WHZ344

%TFE SINGLE SCREENED WHITE Ideal for >

£15/1000 |

ARTWORK LAYOUTS by experien-
ced draughtsmen. manufacturing
facilities available to every require-
ment. For all enquiries please write
to H. C. B. Artwork Designs 3
Roden Street, Ilford Essex. (7348

LABELS, NAMEPLATES, FASCIAS
on aluminium or plastic. Speedy

delivery G. S M. Graphic Arts
Ltd “z Lane, Guis-
borough (02873- ). Yorks, UK.

13)

CLOSED CIRCUIT television equip-
ment and systems for industry.
banks, stores and genera] security
applications. Also for home and
studio functions. — Technical Ser-
vices (Luton) Ltd., 111 Cutenhoe
Road, Luton, Beds. Luton 29673/
27601. (7408

RECEIVERS AND AMPLIFIERS

RO Rx5s, etc., AR88, CR100,
BRT400, GZO9 S640, etc. etc., in
stock. R. T. & L Electronics, Ltd
Ashville Old Hall, Ashville Rd.,
London, El11. Ley 4986, (65

SIGNAL Generators, Oscilloscopes,
Qutput Meters, Wave Voltmeters,
Frequency Meters, Multi-range
Meters, etc., etc., in stock, R. T.
& 1. Electronics, Ltd., Ashville old
Hall, Ashville Rd., London  E.1l.
Ley 4986. (64

ARTICLES WANTED

* MINICOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

For fastest, best CASH offer, phone

COMPUTER APPRECIATION
Godstone (088 384) 3221

WANTED, all types of comInunica-
tions receivers and test equipment.
Details to R. T, & I. Electronics
Ltd., Ashville Old Hall, Ashville
Rd., London, E.11, Ley 4986. (63

SURPLUS COMPONENTS, Equip-
ment and Computer panels wanted
for cash. Ring Southampton 772501.

(16)

WE BUY new valves, transistors
and clean new components, large
or small quantities, all details,
quotations by return. — Walton's,
55 Worcester St., WOlverhampto‘rsl2
§

Wireless World, August 1977

WANTED!

all types of scrap and
REDUNDANT
ELECTRONIC &
COMPUTER
MATERIALS

with precnous metal content |

TRANSISTORS
& PRINTED
CIRCUIT BOARDS
TO COMPLETE
COMPUTERS

THE COMMERCIAL
SMELTING &
REFINING Co. Ltd.
171 FARRINGDON ROAD
LONDON, EC1R 3AL
Tel: 01-837 1475
Cables: COMSMELT. EC1
Works: FLECKNEY. Nr_ LEICESTER

(7005)

WILL BUY ANYTHING, any quan-
tity if price is rlght ring Stan
Willetts, West Bromwich, 021 553
0186. (6815)

ALL SURPLUS or used equipment
wanted. Radio telephones — com-
plete systems purchased. Ships
equipment and small boat radio’s
— components, partly assembled
chassis_ etc, etc. Established 20
years. For prompt attention contact
Mr Grout at Worthing 34897. GWM
Radio Limited 40/42 Portland Road,
Worthing, Sussex. 4 (7307)

BOOKS

TV REPAIRS SIMPLIFIED. Full re-
air instructions any British TV
or £4.50. Circuit Diagram on re-

quest; details unique books, e.g.

Every mono British TV circ. diag./

layout £9.50, Also colour. Aus +

76 Church Street, Larkhall,

Lanarks. 7217

‘“VINTAGE CRYSTAL SETS, 11922-
1927"°. Just published by ireless
World, contains 128 pages. Chap-
ters on the first days of broadcast-
ing. The (Crystal Set. Vintage Wire-
less Trademarks. Also catalogue
sections listing and describing
crystal sets together with their
original prices in £:s:d. A book for
the collector or those interested in
nostalgia. Available from main
bokshops or direct from us, Please
send £2.80 inclusive to IPC Busi-

ness Press Ltd., Room 11 Dorset
don W1.

COURSES
RADIO and Radar M.P.T. and
C.G.L.I. Courses. Write: Principal,
Nautical College, Fleetwood,
8JZ. (25

ARTICLES FOR SALE CONT.

300,000 MULLARD C280 & C2%1 for
sale, values from 0luf to above lut
250/400 v/w, price per mixed pack,
100/£1.50, 500/£6.00. P&P (export
50p). Electronic Mailorder wtd,
Ramsbottom, Bury, Lancs. Ciiee

MINICOMPUTERS
PERIPHERALS
INSTRUMENTATION

For fastest, better CASH offer
Phone.

CHILTMEAD LTD.
Reading (0734) 586419

WANTED: ELECTRONIC KITS for
the DIY fan, such as speakers,
mixers, amplifiers, digital clocks,
and components. — Contact B, C.
Brooklyn at Citronics, 38 Coles
Road, Milton, Cambridge. Tel.
0223861303, (7403

EQUIPMENT WANTED

ELECTRONIC INSTRUMENTATION.
If you are interested in the buying
or selling of good quality usea
Electronic Test Instruments, ring
Reading 51074, Martin Associates
and converse with our Sheila
Hatch who will deal promptly
with your enquiry.

(6578)

BROADFIELDS AND
MAYCO DISPOSALS

21 Lodge Lane, N, Finchley
London. N12 81G
Telephone:

01445 2713

014450749 01-958 7624

WE ARE INTERESTED IN
PURCHASING ALL KINDS OF
RADIO, T.V. AND ELEC-
TRONIC COMPONENTS AND
EQUIPMENT IN BULK
QUANTITIES.

WE PAY PROMPT CASH AND
CLEAR MATERIAL BY
RETURN. G

BUSINESS OPPORTUNITIES

TO ALL PRODUCERS

of Hi-Fi equipment, complete systems or
components  who are developing new
techmques and are iooking for a distribution
outlet in SWITZERLAND and possibly
WESTERN GERMANY.

WE CAN OFFER

our expenence in this fieid to help you place
your products strategically on the lucrative
Swiss and German market Our young
orgamsation is endeavoured 1o enabte you
optimum  distitbution  with maximum
returns

Interested manutacturers appiy to TONAG,
-Hi-Fi-Produkte, Schmelz-bergstrasse
51. CH-8044 Ziirich, Schweiz. Telex
tonag impet ch 58378. 7379

CONTRACTOR/INSTRUMENT Maker

required to produce 1,000 unipivot

Pick-up arms monthly. Box No.
(7198)

www americanradiohistorv com
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ARTICLES FOR

PRECISION
POLYCARBONATE CAPACITORS
ANl High Stabifity — extremely Low Leakage

440V A.C. RANGE 63V D.C. RANGE
Value Dimen- Price  Volue [uf] Tol. .
|uf] sions|mm]  each cx1% 2% 5%
L 0 001 &
01 27 121 esp 01 ELEB TS S
015 27 127 sop 022 €132 7p S5ip
0z2 33 16 sep 033 £132 m 51p°
025 33 16 92p 041 €132 7 Sip
033 33 16 99p 068 1.4 559
047 33 19 €190 10  £15 91p B0p
05 33 19 €196 15  £1.74 €116 67
068 508 19 €125 22  f198 €132 75
10 508 19 €137 33 £240 £1.60
15 508 254 €164 47 €282 £1.88 £1.23
20 508 254 €195 68  £348 £332 £1.47
B[ £4.98 £3.32 €201
15 £1.4 £4.76 £2.88
2 £9.66 £5.44 £3.90

IANTALUM BEAD CAPACITORS—Velvs averiabie: D.1. 0.22. 033, D47.
0.68.1.0.2.2.3.3.4.7. 6.8..F al 15¢/25V or 35V: 10.0 ¥ ot 161

100.0uF 2l 3V. Al at 12p* sach. 10 for £1.10°. 'S0 lor £5°. 100 lor
o

TRANSISTORS I.C.'s

8C107/8/9 Sp TUB212/212L  12p 23055 Sop
*BCII4 12p *BC2I3/213L Mlp DLTI2 12
85147/ /9 10p *B0214/214L  11p °*NESSS Timer bGP,
“BC153 169 *BIN/S 12p *M4itpia DL 32p
BCI54/7/8/9  12p BRYSO/1/2 20p IMI4 £1.15
BCI82/182L  11p AITR p SNTR0IIN  £1.50
*BCISY/IB3  11p AR 38p SN76023M0 €1.50°
*BCISA/IBAL 12 7NITO2/4  11p TBABIOAS  £1.42°

FOPULAR DIODES— IN914 6p. 8 lor 45p, 18 lor S0p: IM916 8p. 6 lor
45p. |4 tar 90p; 1544 Sp, 11 far 50p. 24 far £1.00, 14148 Sp. 6 Isr
&;;z :)94:. INADDT $'4p; 002 8p; 003 6%3p: 004 7p: 005 7%4p;

LOW PRICE ZENER DIODES—400mW. Tal. * 5% 3t Smk. 3V: 3y3: 3
AVT: 5¥): 5v6; 6VZ: WO 7V5 BVZ: 9V1: 10V: 11¥: 12v; 13V: 13.5¢: 15%:
. - 22V ) 7

RESISTORS —High sabilily. lew stz carbea lilm 5% "W al 40° C. W
T8 C.E12seri0s onty—irom 2.20) 1 22M(). ALL ot 1p* sach. 8p* for
10 of any one valus. 78p* for 100 of any sns value. SPECIAL PACK: 10 of
sach vaiwe 2.2() 40 2.2() |730 rusisters| £5°*

SIHICON PLASTIC RECTIFIERS-1.5 amp. wira-saéed DOZ7; 100
PLV. Tp (4 tor 28p] 400 P.LV. 8p M for 0p].

SRIDGE RECTIFIERS-2': amp. 200V 40p: 350V 459; 600V 55p.

SUBIMNIATURE YERTICAL PRESETS—0.1W osly: Al 3l Sp* sach:”

S0: 100, 220: 470; 580 obm: 1K; 2K2: 4K7: 6K8: 10K: 15K: 22K, 47K: 47K:
100K: 220K; H6OK: tM: 2M5; 5M.

PLEASE ADD 20y POST AND PACKING DN ALL DROERS. EXPORT—ADD COST
OF SEA/ARMAIL. Add 8% VAT lo all itams xcapt these marked wilh *
which ars 12'2%

Sead S.AE. tor sdditisnal sloch hisis.
Whoissais price hats av boua fids compasiss.

MARCO TRADING (De t P5)
The OM Schesl. Edstaston. Wesm. Shropaliire
Tot: Whixall 464/465 (STO 084 872|
(Proprs. Mnicost Trading Ltd.|

WE INVITE ENQUIRIES from any-
where in the world. We have in
stock several million carbon resis-
tors ith i, ¥ and 1 watt. 3 million
wire wound resistors 5 and 10 watt

—- 1 million capacitors — 1 million
electrolytic condensers — » million
transistors and diodes. thousands
of potentiometers, and hosts of

other components. Write. phone or
call at our warehouse. — Broad-
fields and Mayco Disposals Ltd.,
21 Lodge Lane. North Finchley.
London, N.12. 01-445 0749, 445 2713.

(5907)

‘TEST EQUIPMENT FOR SALE. H-P
Spectrum Analyser 851B. Marconi
PCM Regenerator. Marconi Quanti-
sation Distortion Tester TF2343.
Savage 1KW Amplitier. Cambridge
Electron Probe Microanalyser.
Solartron Attenuator 4980. Gertsch
Complex Ratio Bridge CRB-1B.
Solartron D.V.M.'s 1420.2; 1480.3:
1867. Radiumeter Stereo Generator
SMG.1 Solartron Logger System —
For further information and prices.
please contact Miss Hatch. Martin
Associates, 34 Crown Street, Read-
ing. Tel: Reading (0734) 5107';44”
(

MARCONI TF 995A/5 AM-FM gen-
erator 1.5 to 200 mhz VGC, £325.
TF 1374/1 precision crystat calibra-
tor. £75. Sandall. Ambeer Croft.
Higham Derbv DES 6EH. 17362

WIRELESS WORLD hound
volumes. 1934 to 1965  include
offers. Also volumes ' E.E.” HiFi
News, tape rec.. etc. Edmunds.
30 Beech Hill, Hadleywood, Herts
(01) 449 0145. (7400

QUARTZ CRYSTAL
UNITS from
® 1.0-30.0 MN2
@ FAST DELIVERY

® HIGH STABILITY
® 70 DEF $271-A

WRITE FOR
LEAFLET AT

MCKNIGRT
CRYSTAL Go. Ltd.

HARDLEY INDUSTAIAL
ESTATE, HYTHE.

TEL.HYTHE B4B961 5o\ umpToN 504 82Y

STD CODE 0703

(6044)]

TEKTRONIX 150MHz portable oscil-
loscope Type 454 with sweep delay,
handbook but we are sorry to say
no probes. Price £985. VAT extra.
— Jlasmin Electronics Ltd., Boston
Houwse, Abbey Park Road Leicester
Tel 0533 58128. (7366

COLOUR, UHF AND TV SPARES
Wew COMBINED COLOUR BAK
GENERATOR PLUS CROSS HATCH
Mir (MK4) UHr Aerial input type.
Also  gives H-Y, B-Y, Luminance
combinations. Grey scale etc, Push
button controls, Battery operated,
£35, «Case f£1.80, battery holders
(dp, P/p_ ¥5p.

LkUSS HAWVCH KIT, UHF aerial
input type, aiso gives peak white
and black levels, battery operated,
111, p/p 4sp Add-on urey Scaie
kit £2.99 p/p sUp. Add-on Coiour
bat Kit (MK3} £25, cases f£1.4V. p/p
39p.

CeEFAX puarts shortly availaole.
details nn request
“"Wireless World'® TV Tuner and

FM Tuiner Projects by D. C. Read.
Kits of parts available. CRT Re-
activator Kit for colour and mono,
£18*. pp £l. Signal Strengh Meter
Kit £18*, p/p 85p. 625 TV 1F Unit,
tor Hi-Fi amps or tape recording
t6.80 p/p 6ap. Decca Colour ‘r'v
1hyr|slor Power supply Unit. inci.
H.'1 T., etc. Incl. circuits £3.80
p/p 95p. Bush CTV 25 Power Sup-
ply Umt incl. H.T, L.T., etc. £3.20
p/p £1.20. Bush CTV 25 Conver-
gence panel plus yoke. blue lateral
£3.60 p/p ¥Op. Philips single stand
convergence units complete. incl. 16
centrols.  £3.75 p/p 75p. Colour
Scan Coils. Mullard or Plessey £6
p/p 9)p. Mullard AT1023/05 Con-
verg. Yoke £2.50 p/p 75p. Mullard
oI Plessey Blue Laterals 75p p/p
30p. BRC 3000 type scan colls f£2
p/p 80p. Bush CTV 25 Scan Coils
12.50 psr R0p. Delay Lines: DL20
£3.50, DL40 £1.50 DL1E. DL1 85p
p/p 40p. Lum. delay lines 50p p/p

30p. Bush/Murphy CTV 25 3/174
EHT quadrupler §£8.50 p/p 85p.
G8 Tripler £6. BRC 3000 £6.60 pp
75p others available. Philips
G8 Panels. part complete. sur-
plus/salvaged: Decoder £2.50. T.

Base £1 p/p 70p. CRT Base 75p
}/p 30p. GEC 2040 Decoder panel
ior spares £3.50 p/p 70p VARICAP
TUNERS. UHF: ELC 1043 £4.20,
ELC 1043/05 £5 VHF: ELC 1042
£4.50, Philips VHF £3.80. Salvaged
UHF & VHF Varicaps £1.50 p/p
35p. SPECIAL OFFER: RBM 6 psn.
Varicap control unit £1 p/p 35p.
UHF Tuners transd. incl. slow ino-
tion drive £3 R0. 4 Psn. and 6 Psn.
push hutton ransd. £4.20 p/p 85p.
Helical rots 100K. 4 for £1.20, p/p
26p. Thotn 550 dual stand. time
hbase panels 50p. Philips 625 IF
panel incl. cct. 50p. p/p 75p. VHF
Turret tuners AT 7650 for KB Fea-
theriight. Philips 19TG170, GEC
2010, etc. £2.50. Fireball tuners.
Ferguson. HMV_ Marconi 80p p/p
all tuners 75p. Mullard Mona scan
coils for Philips, Stella, Pye, Ekco.
Ferranti. Invicta £2 p/p 75p. Large
selcetion LOPTs FOPTs available for
most popular makes MANOR SUP-
PLIES. 172 West End Lane. London,
N.W.6. Shop premises. Callers wel-
come. Thousands of additional
items available not normally ad-
vertised. (Nos. 28, 159 buses or
West Hampstead Bakerloo Line and
British Railb. Mail Order: 64 Gold-
ers Manor Drive. London. N.W.11.
Tel.: 01-794 8751. V.A.T. Please
ADD :21/ TO ALIL PRICES (EX-
(EPT WHERE MARKED * V.A.T.
LVEN (60

SOWTER TRANSFORMERS

FOR SOUND RECORDING AND
REPRODUCING EQUIPMENT
We are pl to many well-k

studios and broadcastng authonties and were
established n 1941 Early deliveries Competitive
prices Large or small guantities Let us quote

SOWTER TYPE 3678
A recent release
MULTITAP MICROPHONE TRANSFORMER
Prmary windings for 600 ohm. 200 ohm and 60
ohm with Secondary loadings trom 2K ohm to 10 K
ohm Frequency response plus/minus 2dB 20 Hz
10 25 KHz Contained in well finished Mumetal box
33mm diameter by 22mm high. with colour coded
and feads low distortion DELIVERY (small
quantities}) EX-STOCK HIGHLY COMPETITIVE
PRICE. FULL DETAILS ON REQUEST
A. SDWTER LTD.
M. and Di
7 Dedham Place, Fore Stree

Ipswich (P4 1JP. Tel. 0473 52794 7269_'
——— :
PHOTO ETCH

# LIMITED #

9 LOWER QUEEN STREET
PENZANCE, CORNWALL
TR18 4DF
Prototype or long run — we will
supply your printed circuit requue-

ments.
Aiso facitities for Design. Assembly
and Test

Prompt and efficient service assured

sentsct Duvie Webeter

T PENZaANCE (D738} aare 56

VHF POCKET PORTABLE RADIO
tuning 108/138 MHz. High sensitiv-
ity. Easily adjusted to tune over

144MHz band. £16.50 (inc. postage
& VAT). Romak Ltd, 10 Hibel Road,
Macclesfield, Cheshire. (7132

INDUCTION HEATERS 3, 1 1%
Kw. New and second-hand. From
£450. Western-Whybrow Engin-
cering, WECO Works, Praa Sands

THE TTL DATA
BOOK FOR

NGINEERS

By Texas Instrument
PRICE:
RADIO, TV & AUDIO TECH-
NICAL REFERENCE BOOK
by S. W. Amos. Price £24.70.
MICROPROCESSOR /
MICROPROGRAMMING

HANDBOOK by B. Ward.
Price £4.00.

UILD YOUR OWN WORK-
ING ROBOT

'S
yby

E
ANDBOOK 1977
R.L. Price £6.60.

MICRO-
PBQCESSOR DATA BOOK
FOR DESIGN ENGINEERS
by Texas. Price £3.40.
TOWERS'INTERNATION-
AL TRANSISTOR SELEC-
TOR by T. D. Towers 1977
Price £5.00.

SOUND RECORDING
PRACTICE by Borowick, J.
Price £16.60.

* Prices include postage %

THE MODERN BOOK CO.
SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 1NP
Phone 723 4185
Closed Sat 1 p.m.

APPOINTMENTS CONT.

Cross, Penzance (073 676) 2265.
(7358)
HUDSON/1.T,T. AM200TER 50 Watt
base station — CU9 Ext. Control
unit with talk through — in very
good condition. 3 AM108 mobiles
with workshop manuals. Best offer.
—~— Dawes, wanley, Kent (0322)
82211. (7355)
EDDYSTONE Com. Rec. Model

1830 120 KHZ to 31 MHZ. Brand
new. Fully guaranteed. Cost £1.400.
Bargain £1,200 o.n.o. Leighton.
Guitdford 66243 eves. (7370)

BPO COMPONENTS ex-stock, incl.
large stock of miniature lever keys

and multiway flexible cable. TWC
Ltd. 147 The Broadway, London,
NW9 7EA. Tel. {7360

01-203 2814.

1935/6 HMV 15 valve autoradiogram
in inlaid wooden cabinet. 110 gns
new. Offers: Willis, 56 Grafton way
w1, (7374

.T.V, TUBE REBUILDING — FAIR-

CREST ENGINEERING LTD. offer
a comprehensive range of equip-
ment for processing all types of
picture tubes. Standard or custom
built units for established or new
businesses. Full training courses.
Individually tailored & backed by.
27 years’ experience in tube mak-
ing. FAIRCREST ENGINEERING
LTD, Willis Road. Croydon CRO
2XX. Tel: 01' 689 8741. (7305}

TRANSFORMERS one thousand
9-0-9v, 25VA output 240V input with
screen, resin dipped finish. Price
£2.15 each or o.n.o. for the lot.
VAT extra. Jasmin Electronics
Ltd., Boston House, Abbey Park
Road. Leicester. Tel. 05.’33-52\12)';‘;;67

( )

MUIRHEAD D649
Chart Recorder, including support.
ing K-156-B. FSK/AM converter,
paper and handbooks, £180. Creed
75R MK4 Teleprinter. Synch motor,
dual speed gearbox, handbook, £55.

D/A  Weather

Racal Synthesizer MA150 series.
mint  condition, handbook. £70.
Buyer must collect. — Bolton
52384. (7412

MARCONI TR 23008 PM-AM modula-
tion meter as new, used for oniy

about 20 hours. For a quick gale
£750. Phone any time shoreham,
By-Sea 2605. (7365

SOUTH EAST THAMES
REGIONAL HEALTH
AUTHORITY

ELECTRONIC
ENGINEERING

Join a small specialised group within
the Regional Engineer's Department
based in Tunbridge Wells. and make
a worthwhile contribution to the
application of electronics in our
hospitals in Kent, East Sussex and
outer London.

You must have a suitable ONC plus
seven years’ relevant experience or
an HNC plus five years relevant
experience. You will assist with a
range of problems arising from
communication, electronic control
and electro-medical equipment. An
ability to develop electronic equip-
ment, prepare and carry out technical
procedures to a high standard with
the mimmum of professional guid-
ance 1S essential.

Salary — depending upon experience
and qualifications, will be in the
range £3.802-£4.996 p a inclusive.

Further detalls regarding qualifica-
tions and application form from The
Personnel Division, South East
Thames Regional Health Authority,
Randolph House. 46/48 Wellesley
Road, Croydon CR9 3QA. 01-686

8877. Ext. 55. Closing date 9th
August, 1977
Ref. 757. (7399)

SERVICES

STORAGE SPACE is expensive, why
store redundant  and ohsolete
equipment, for fast and efficient
clearance of all test gear. power
supplies. PC boards. Components
etc. Regardless of condition or
qualities. Call 01-771 9413. (7414

www americanradiohistorv com



www.americanradiohistory.com

o o
C|ass,lfled 124 Wireless World, August 1977

EXCLUSIVE OFFER

TIONS VACANT

/ USTOMER
SERVICE

~ HIGHEST QUALITY 19%
RACK MOUNTING CABINETS
Qver 60 types avallable from 12'* to 90’ high
Also twins. triples & consoles Below ere only a few
types Please send for full ist

Ref MUY wWidth'® Oepth” Price
PE S =) 21 13 €10.00
LL1o .5l RT3 £€20.00
T 64 25 26 £45.00
SL 1 25 - 28 €50.00
PT 72 20 21 £20.00
Tl 75 22 21 £20.00
5T 85 22 24 . €70.00
Racal cabinets for RA-17 117 €30.00

Vel GURSEES aSSIQnments AUDIO AND INSTRUMENTATION-

TAPE RECORDER-REPRODUCERS

Plessev 1133 Ingual Units. 7 track 's
Plessey M3500 Digital Unn, 7 (mcks [
Ampex FR-1100. 6 spéeds. stereo %
Ampex FR800. 4 speeds, 7.tracks *a

D.R 1. RMIL. 4 speeds. 4 tradks 'y

EMI TR90 2 speeds. |.track 'z

EAIBIRI. b speed. | track '«

EMI R301G, 2 speeds. 2 tracks '«
EMIRE321 'a 7427 | track

Mincom CMP 100, 6 speeds, 7 tracks ' ‘4. |
Leevers Raich DA-2P. 2 speeds. 2 tracks i
Leevers Rich Console 2 track '+, 2 speeds

Prices of above £70 to £500

Also Transport Decks only available

The continual development of scanning equipment for the
brain and body has broughtworld wide acclaim, and an
impressive flow of orders. To maintain an efficientand highly
professional customer service we now wish to increase our force of
Customer Service Engineers.

Primarily responsible for installation, commissioning and
servicing of Scanner systems, your technical competence and
personal attributes must be of the highest quality. You wili need
the confidence to communicate well, preferably in more than one
language. and must have the energy, flexibility and interest t
work alone on overseas assignments anywhere in the world
lasting from weeks to months. Several vacancies also exist
forseasoned, product specialists/troubleshooters.

L R R

We have a large quantity of “hits and pieces” we
cannot list — pléase send us your requirements. we
can probably help - all enquiries answered

As leaders in this highly innovative field we can offer
exceptional opportunities for technical and career development to
those with atleastan ONC in Electronics and previous experience

All our aerial equipment is
professional MOD quality

. : . « EMI Document CCTV Outht | £250.00
on complex electronic equipment, including computer-based » ‘Advance 3KVA CV Transformérs £150.00
5 G HF Log A dic Aerial 5 PUR.
systems. These appointments would call for overseas travel y S diparabone D ce0o
thIOUghOUt IheW‘ Ifld * ]\.Lelal‘:)xgerdmeahle\ﬁ) X367 x 30 £24.00
- * mbda 36v 25A Reg Power Supplies £45.00
n . o ann 5 Gloster Di ters £90.00
We are also seeking suitably qualified non-British nationals » Davian Logic Testers £20.00
who would like to return on a permanent basis to their country of * Dis Eitioency Respooter, 2400 o
origin after their period of training in the UK. R N N AR <=« B
a . . } 2 * Valradio Invertors 12V DC 240V AC 500W £42.00
Salaries will be competitive and benefitsreflect the » Oscilloscopes Gen. purpose 3 £35.00
importance attached to remaining the industry’s pace setters. e D e e e
) . X . . * 10ft Lightweight Mast sections. 6 sides £14.00
Oursis a challenging and highly competitive industry * Oscilloscape Trolleys from £12.00
. o8 . . cfomt L * | BM Video Display Unnts 4 col £48.00
offering real stimulation and job satisfaction to ambitiou * GAZP2CRT £18.00
B * Venner 3336 Counters £40.00
professionals. * Autophon VHF Receivers 20/120mes £140.00
. . * &nur‘l’rnn CD524(N<'|IrJ?cnpe< £90.00
To apply please telephone orwrite for an application form o * 100 amp Belling Lee Interference Filters £75.00
5 5 & M. TF2331 Dis m Y S . X
Nikki Kirkland, Personne!l Officer, EMI Medical Ltd., Windsor + AVOVT Votmeters CT4TtA TE7ai00
3 ) * Solartron Digrtal Voltmeters 1M 1420/2 £120.00
House, Albert Street, Slough, Berks. Telephone Slough 23855 R i AT g £65.00
* Marcom TF-888 Receiver Testers £60.00
Ext448 and 439. * Colline 500 wiatl 2 1K mes Trancmitiers . £1000.00
* Collins KWT6 SSB 500w Transceivers £1250.00
* Collins KWT8 200 m'w AM Transceivers £750.00
* STC Rx5 225 mes Receivers Diversity £140.00
EMI * Rack Mounting Operator Tables £10.00
* Gaumont Kalee 564 Flutter Meters E75.00
- # tewlett Packard 618B Sig Gen 38/7.2 Gz £120.00
* Rohn 95ft masts lattice 12" sides PUR.
Medical 2 Kot e 8-
- - * |51t Lattice Mast sections, 127 sides £35.00
* 1201t Lattice Masts. 157 sides P.U.R.
llm.ted * 75 90ft Sky Towers. self-supporting £475.00
* Heavv Aerial Rotators P.U.R
* Racal SA 504 Voltage converters £25.00
R . . . * Flliot Recording M’A Meters . E75.00
A member of the international music. electronics and leisure Group. * 750 Aluminum Lactice Masis 207 sides | £400.00
* Plessev peak distortion meters £35.00
* Polurad Microwave power meters £55.00
* Rhode & Schwars SBR sig gen. | 624 gmic £470.00
* Large Aeriul Turming Units P.UR.
* 35 feet Uniradio 4 Co-ax 50 ohms . £2.00
* Baluns Professional Exterior 600775 ohms £6.00
* Addo 5 s Track Tape Punches £48.00
% Quality Weather Vanes 8 contucts (unused) = £25.00
* Raczl MA-175 [ S.B. Modulators (new) £45.00
_ * lrshde C.:hmersnellﬂluh-rs £3.00
* DGT SCR £3.00
SIT IONS VACANT ARTICLES: FOR SALE « Tally 3RTr.nkT|peRrader<Gnch< £4R.00
« Tally 5 & Track Tape Readers ]rack Spoolir ;.EGSN
. a * Cawkell FU 4 Band Pass Filter Testers
RECORDING STUDIO ELECTRON- | VALVES RADIO — T.V.-Industrial MAGNETIC MICROPHONE
Ics hgr}}GINEEf: rqu@red to worli Transmitting. We dispatch valves SPEAKERS We Rave o uanuiy o6 Poser Transformers 250
on high quality audio equipmen to all parts of the world by return 7 0 ) (@ el e watts to 15KV A at voltages up to 40KV Best
ar:)cxl‘kmau}:)er:!ances. Must bf— atble_lo of post, air or sea mail. 2,700 tvpes wstemng. appicanans  Very 1agged DC res. 20 quality atlow prices Litts available
work ~ alone. ome  electronics in stock, 1930 to 1976. Obsolete ohms .
qualifications or experience neces- | types a speciality. List 20p. Quota- HoiN ?gp’:&;ee“ * Rucal RA-63 SSB Adapiors. new £70.00
sary. Good opportunity to expand | tion S.A E. Open to callers Monday 5160 £2.20 + 20p P&P * RaGIRA-ZIT LW Converters new £70.00
into manufacturing. Someone with | to Saturdav 9.30 to 5.00. Closed 12 for £8.50. P&P free . R(;e'{«RA AeLsn 1rnn<Nmm’c‘m‘mﬂhzooo
;gi_t‘;ia;::edl ig;l}fng]gs. Phone m{7411?-; “}/]ednesc}lay 1.00. PNe wish dml purci i:cim':f bst Many other tems Trade engusries * 400 Channel Puise Height Spectrum )
- . : chase all types of new an yoxe 141 Shaimstord § Analyser £600.00
valves, Cox Radio (Sussex) Lid. & N CANTERBURY. Kont CT4 702
ep s e ar . as - (6792) We have a varied assorument of mdustrial and
COLOUR FiLM SERVICE Lto. | b Vol S0 VITSEN West Wit professionil Cathode Ray | ubes asailabie. List
Jrgently required a maintenance ing :
il mg T e | tering 2023 (STD Code 024366) TS
Zng eir sound depar 15392)
mec{lt to undertake the allgnrgent RECHARGEABLE BATTERlEs
and catibration of audio dubbing PLEASE AD AND
and mixing equipment. There may | proFESSIONAL TV TUBE RE- Eediabe KU Yo s ?/(;:\ATRRIAGE
be opportunities to assist with D p ; 0l . 2 U R
operational work. The a int ' BUILDING PLANT designed and 3 charger [4 9
D work, 1 ppointment | n,,nyufyctured with 20 years' exper- c s ic 48
will be made within the termg of | i, . ; il & fers . P H A R R I s
b y ience of tube rebuilding. Also all . ; 5 O
the ACTT/FSFA agreement. Start- associated sUpDLIes includin VAT Ag Y ckage and anc
ing salary although depending on PP, 1aing 5 0 satforiuidgeasps |l QORGANFORD —-DORSET
experience will not be less than | Electron  guns. Regular training for . | 5 )
£3,500 p.a. Apply to R. J. Venis of | courses. WYVEegé)ernv-‘}Vh{brm; Engin- Mail orders “Dsmnwsu P(L:ANY Lw 209 | BH16 6BR
Colour Film Service Limite 22. | eering. / /oTkS, enzance, Monmouth Drive, Sutton Coldfield. West
250 Portman Close LISlndond'w 1. | TRZ0 9QT (073676) 2265 (6542) Midiands. TEL 021 354 9764 . OB (SPAE]) pa(e: a3
. e , ol a o T.L.C., 32 Craven Street, Charing
Telephone 01-486 2881. (7422 Cross. London, W.C.2. 7391
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SITUATIONS VACANT

EDITOR

— Practical
Wireless

A stimulating job in congenial
surroundings

The Practical Group of IPC Magazines Ltd., who publish Britain's
highest selling monthly Electronics consumer publications, require
an Editor for Practical Wireless. Working from offices in Poole,
Dorset, this important position provides an excellent opportunity to
combine a challenging, stimulating job with the environmental
advantage of living in one of the finest parts of Southern England.

This publication is the market leader and has pioneered electronic
home construction projects to the mass consumer market.

The position of Editor, therefore, calls for maturity of judgement,
flair, imagination, knowledge of electronics and communication
techniques together with the ability to identify readers’ needs and
ensure fulfilment through the editorial pages.

Applications are invited from men and women from the radio,
audio and publishing fields, preferably with an appreciation of
magazine production techniques.

Excellent salary and career advancement opportunities.

Please write giving full details, stating present salary, age and
qualifications to:

Mr. R. Muggleton, Publisher
IPC Magazines Ltd.
Fieetway House
Farringdon Street
London EC4A 4AD T

123

Head of Planning
and Projects

Communications

BP seeks a suitably qualified and experienced engineer to
be responsible for the development and maintenance of its
data communications network The duties will include the
planning and imptementation of communications projects
in video, facsimile and other systems. Although
tondon-based, travel within UK and to some overseas sites
may be required i this expanding field

The 1deal candidate, probably aged 30 or over, will hold a
degree or HND in telecommunications, electronics or
related disciplines and have at least 5 years’ experience in
telecommunications, including data transmission, equip
ment procurement and project management

The company offers an attractive salary and benefits
include a non-contributory pension scheme and a London
Allowance of £498 per annum. Please write, giving details
of age, qualifications and experience, quoting reference
PAT/7/5/51002 to: The Manager, Central Recruitment
The British Petroleum Company Limited, Britannic House,
Moor Lane, London, EC2Y 9BU

7383

Electronics

Technician
Leatherhead

Opportunity occurs for an experienced Technician to join
group whose activities, include research and development
on fallure mechanisms n integrated circuits, high
frequency measurements on cables, connectors and
dielectric materials and development of methods for
component fabrication, including hot-pressing and hand
casting

Assistance required with the development and construction
of prototype apparatus demanding wide technical
background coupled with City and Guilds or similar

Contact the Personnel Manager, ERA Ltd., Cleeve Road,

Leatherhead, Surrey KT22 7SA, Leatherhead 74151 .
(7397)

V.H.F. SERVICE TECHNICIAN RE-
QUIRED with full experience of
Mobile Radio, mobile and base
station equipment Applicants wil)
work in our modern and well
equipped workshops in Croyvdon
with occasional work in the field,
Applicants should be responsible
and fully experienced. Friendly

ELECTRONICS TECHNICIAN for
Computer Communications, Com-
puter Centre. Construction and
maintenance of wide range of
communication equipment, prefer-
ably HNC/ONC and several vears
experience in logic work, ldeally
gmall computers, Training given on
computer communication techni-

City of London Polytechnic
Library & Lesming Resources Service

TEGHNICIAN GRADE 5

We are looking for a versatife person to jomn a small team invoived in the running of Media
Services throughout the Polytechnic

The successful applicant will be mainly concerned with the servicing of audio visual and television
equipment, but he/she will also be required to operate a whole range of television and audio
equipment, and become mvolved in media productions

Akeen interest in the audio visual field 1s essential together with a sound practical knowledge of TV
electronics

Salary - (Grade 5) £2 751-£3.207 + London Weighting £465 + Pay Supplement 5% -- £130
minimum-£208 Maximum

For further details and application forms please apply to the Assistant Secretary City of London
Polytechnic, 117/119 Houndsditch. London EC3A 78U by 12 August, 1977
7420

Exeter College of CLES FOR SALE
Art and Design =y TEST EQ

Technician {Electronics) in Fine Art Dept.
to maintain video and other light/sound /\

equipment and to advise B.A. students and q g
staff on means of achieving envisaged Logic Probes-Hi.La.O/C Pulse

projects. L . £9'75
Appropriate experience in industry or CMOS~alivoitage ............ £9-75
education necessary, with preferably Function Gen.

relevant HN.C. or C.G.L.I. Final certifi- A MUA A -fdecade £28-78
cate. iy it

S.AE. for details and application forms Scope & Probe Calibrator

from freq.,amp.0-5%,t01OMHz from £28

Chief Administrative Officer

Exeter College of Art and Design

Earl Richards Road North

Exeter EX2 6AS. 7424

Logic Analysers..._ ... n £26

CWO prices inciude VAT & postage UK
LOGIC APPLICATIONS LTD.,

6,Swan Close, St.Pauls Cray,

Orpington,Kent. Tel: 30908 |-

7175

and fast expanding company, sal-
ary commensurate with ability and
experience with ample opportunity

for overtime il required — Tele-
phone Jonothan Clark, London Car
Telephones. 01-680 1010. t7293

ques. Salary scale £2,889-£3,367 p.a,
Ref, 860/C/130. — Applv Assistant
Secretary, Personnel Office, Uni.
versity of Birmingham, P.O. Box
363, Birmingham. B15 2TT. (7394

SUNNY SOUTH COAST

Expansion on the South Coast n the
Electronics Industry now demands urgently

HIGH PERFORMANCE
AUDIO MODULES

the . following pernonngl Eloc.(ronlc MIC. PRE-AMPS £8 00
Engineers J.':Zﬂ’.i....‘:'""'évf&?;:"s'" MAGNETIC PRE-AMPS £7.50
gineers, Developmant Engineers, Sal ?SS?QELNQ,AS&)L%LES Eg?gg
Engi s, Trials Eng s, QA En. .
eers, Test Engineers, Production Eng MIC. TRANSFORMER £5.50
eers, Design Draughtsmen, Inspectors, POWER SUPPLIES £12.00
Buyers. e

All these positions offer excellent salaries Full details

and prospects and (n most cases relocation :
expenses Ring or wnte CB S Appo:m- Pu’mdac &GM p‘mt‘

4891 eve s
avening (7423) {01) 558 0878 (7381

ments. 224 0Old Chrnstchurch  Road.
Bournemouth 292155 or Wimbourne t93 HIGH RD., LEYTON, E.'Hj
)
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%

. Bristol
|“ Polytechnic

Department of Engineering

Apphcations mwvited for the following
post for a one-year penod
commencing on 1 September 1977
or as soon as possible thereafter

SYSTEMS TEST
ENGINEERS

Research
Assistant

Graduate or equivalent required to
as®ist with development work In the
field of solid-state technology apphed
to the control of electrnical machines
Some knowledge of electnical machine
systems and digital techniques 1s
required

£3,500-£4,000

Surtably qualified apphicants would be
encouraged to register for a higher
degree

Several interesting opportunities are available for Test Engineers, qualified Salary 2469 pa plus £312pa
to O.N.C./H.N.C., degree standard, or ex-military personnel, to join our supplement

Test Engineering Department which is currently located in North London
but will be moving to new prémises in East Anglia/East Midlands later this
year. Therefore, we would be interested in receiving applications from
candidates who are either currently seeking a new appointment, or who may
be interested in changing their jobs later in the year.

Further detaiis and application
forms (to be returned by 1 August,
1977) from Personnei Office,
Bristol Polytechnic. Coidharbour
Lane, Frenchay BS16 1QY

Please quote Post Reference
Number R52/42 in all
commurnications. (7395)

Suitable applicants will have had 1-5 years’ practical experience of testing,
modifying and repairing electronic systems. A knowledge of analogue and
digital electronics is required and an understanding of computers would be RADIO - TELEFHONE ENGINEERS

an advantage. Full training will be given. Experienced in V.H.F. mobile
equipment. Top salaries for top
ability. We are a young. progres-
sive company currently the busiest.
and fastest expanding radio-tele-
phone firm in London. Ring Lon-
don Communicationg on 01-328 5344
ask for Mike Rawlings or Bill

These positions offer progressive salaries with regular reviews and good
employment benefits.

Please telephone or write for an application form quoting reference G/1013, Clarke. (7356
to: -
TECHNICAL STAFF Grade 5 (Elec-
tronics) vacancy. Duties include
construction and maintenance of
. n computing equipment and peri-
Linda Geers, Personnel Officer, pheralg including tape and disc
drives. card readers and line
CROSFIELD ELECTRONICS LIMITED' printers. Desirable qualifications
766 HOLLOWAY ROAD, ONC or City and Guilds Electrical

Technicians Part 1 certificate or

LONDON N193JG, ENGLAND equivalent. Excellent staff facili-
N1. i ties, sports and social clubs. Salary
TeIephone.Ol 272 7766 in the range £§,377 to £3.856 in-

clusive of London Weighting and

A member of the De La Rue Group of Companies.

permitted supplement, — Apply as
soon as Dossible to Assistant Direc-
(7398) tor, Department of Computing and
Control, Imperial College, South
Kensington, London. SW7, (7389

The Polytechnic
of North London

i O, o e S A
DEPARTMENT OF CHEMISTRY

LABORATORY TECHNICIAN
(Grade 4)

is required in the Spectroscopy Laboratory of the Department either to
operate the Mass Spectrometer or to be actively involved in the
electronic and mechanical maintenance of Spectroscopic instruments.
A good basic knowledge of electronics and practical experience of fault
finding and rectification on electronic circuiting, although not
essential, would be an advantage.

Candidates should normally hold ONC, C&G Ordinary Cerfificate or an
equivalent qualification and have at least seven years' experience
inclusive of the training period.

Salary scale:

£3024-£3405 (inclusive of London Allowance)
In addition, 5% earnings supplement is applicable.

Apply for further details and application form to the Head of the
Department of Chemistry, The Polytechnic of North London, Holloway
Road, London N7 8DB.

17334)

The Polytechnic
of North London
.“I

Department of Electronic
and Communications Engineering

LABORATORY TECHNICIAN
(Grade V)

Applications are invited for the appointment of a Laboratory Technician
Grade V.

The work involves the operation and maintenance of High Grade test
equipment in a Microwave and Radar Engineering Laboratory,
together with the general responsibility for the efficient running of the
day to day requirements for students’ experiments and project work,
and includes participation in Research work.

Normal background experience required is at least 8 years.

Education to ONC or OND level in appropriate subjects.

Salary scale: £2751-£3207 plus £465 London Weighting and 5% earnings
supplement.

Application from obtainable from the Establishment Officer
The Polytechnic of North London, Holloway Road, London N7 8DB
Telephone; 01-607 2789 extension 2019
Further details from Mr. S, A, Elliott, extension 2176
<7335

www americanradiohistorv com



www.americanradiohistory.com

Wireless World. August 1977

EUNNEERERNTNRRRNEES

& Radio Communications

Systems Planning
Engineers

Ll

Racal Communications Systems Limited,
pleasantly situated in Bracknell, Berkshire, is a
member of the highly successful Racal
Electronics Group and a world leader in
H.F./S.S.B. telecommunications techriques.

Racal design a wide range of systems from
small networks to major radio communications
projects, which include Point-to-Point,
Ground-to-Airand Shore/Ship complexes.
With the continued growth in demand for Racal
communications systems there has resulted
a need for Engineers, at all levels, to undertake
the planning of radio systems in many parts of
the world.

The Engineers selected will be capable of
accepting responsibility for the systems from
inception to final implementation, and have
experience, both operationally and technically,
in H.F. radio systems and associated ancilliary
equipments. They will be required to ljaise on
a technical basis with customers, at all levels,
throughout the world, and this will necessitate
overseas travel of limited duration from time to
time.

For these positions Racal offers competitive
salaries, over 4 weeks annual holiday, and a
first class pension and free life assurance scheme.

Communicate with Racal

If you are interested in, and wish to be
considered for, these positions please write,
stating age, experience and present salary, for
an application formto:

The Personnel Manager,
RACAL COMMUNICATIONS SYSTEMS LTD,
Western Road

GuEEuERRE R eIl nni e neuRnn s nuaenunnnne

tronics Group

Bracknell, Berks 17342 &

EEBEEEEEEEEEEE0CO0 M

BE A SUCCESSFUL TV ENGIN-

EER. Join our full-time Two-Year| CUCKFIELD MHOSPITAL. SENIOR

College Diploma Course. specially | ELECTRONICS TECHNICIAN.
designed to cover the exanunalinn.x servicing, mainlenance, repair
of the City and Guild Radio. Tele testing of ¢lectro medical and

vision and Electronics Technician's | tronic equipment Applicants
Certificate. Full thearetical and| possess AN.C (electronics)
practical insttuction on all tvpes [ equivalent or preferably H
of modern receivers including the | jelectronic) and nol  less

For
and
elec-
must
ar

N C
than

latest colour sets Enrolments are | seven vears relevant cxpertence.

now under way for September| The salary s 1n the «cale f

2.931

1977. Minimum entrance require to £3,824 p.a. plus supplementary

ments are Senior Cambridge or ‘0’| payments of €312 and 5 per cent
Level or equivalent in Mathematics] p.a. for 46 hours per week, The
and Enghsh Septemher includes o | successful candidate will bhe  re-
specialised  Colonr TV and  FM I quired to be on call oulside normal
Sterer servicing course plus a 2ud working hours, —_ Applteation
year Technicians' Counrse  Contact | forms fram District Works Office,
us for free prospectus — THE PEM $t.  Francis  Hospital,  Havwaurds
RRIDGE COLLEGE OF ELEC Heath, Sussex. Telephone: Hay-
TRONJICS, Dept. WW_ 34u Hereford | wards Heath 37411720 Closing date
Rd.. London W2 5A3  Tel 01.2201 30ih July. 1977 17401

117 €735%
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eastern
electricity

Telecommunications
Engineer

A vacancy exists at our Norwich Depot for an
engineer to assist with the installation,
matntenance, repair and future development
of Eastern Electricity’s extensive radio and
carrier network. Previous experience with
microwave and multiplex carrier systems is
desirable, and practical experience in the
repair and maintenance of VHF/UHF
equipment essential.

Applicants, male or female, should possess
technical gualifications to HNC standard or
equivalent in the telecommunications field.

Salary: £3110-£4860 per annum plus £120
responsibility allowance £312 per annum-as
a salary supplement and a further supple-
ment of 5% of taxable pay with a maximum
payment of £208.56 per annum.

Applicants should apply in writing to The
Group Manager, Eastern Electricity,
Finborough Hall, Stowmarket, IP14

3DN, by 25 July, 1977.
7351

RiNATUONE

RESEARCH & DEVELOPMENT
ENGINEER IN ELECTRONICS

J Parkar & Co f{London) Ltd , sole immporters/distributors of the
BINATONE range of consumer electronics, are seeking an electronics
engineer to take sole charge of their Technical Research and
Development Unit The apphicant must have the ability to design and
construct prototype equipment as well as making design
improvements to existing products and samples to BSS require
ments for complete range of mains operated equipment He or she
will also be responsible for quality control testing and devising
technical manuals A mimmum of three years experience in
consumer electromics is essential and applications are invited from
those who possess an appropriate degree or equivalent professional
qualifications

Please apply to

PERSONNEL DEPT
J. Parkar & Co. {London) Ltd.

1 Beresford Avenue

Wembley, Middx.

01-903 5211 7396

NEW VIDEO DEPARTMENT of 'ap

Landon audio dealer urgently  re-

TECHNICAL AUTHOR required for | (uire highly expericnced Video En-
Herts contract. HNC, C&G omin — gincer ro o deal  with  domestic
Technical Services (Luluny  Lid Video, U-matic and contract video
.111 Cutenhoe Road  Luton  Beds mstallalions in the London area
Lutan 2067372760 : (7407 Vst he familiar with Tntest
= - : developments. (Contact 01.837 246

Ext. 26, Satarv  will  mateh ex

perience. LTS
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UNIVERSITY OF SHEFFIELD
TELEVISION SERVICE

Applications are invited for the post of

TECHNICIAN
ENGINEER

(Sound)

in the Televison Service The per:
son appomnted will be expected to as-
sume the creative responsibiity for the
sound components of all the Services
output This will entail unsupervised work
n balancing sound for musical perform-
ances, mixing sound tracks for film
productions and the recording of speech
and effects in and out of the two television
studios
The post also involves the maintenance of
all television studio and film sound
equipment to a high level and candidates
will be expected to have qualifications at
H N.C. level or equivalent The main
studio s fully operational i PAL Colour
but operates with a full staff. Candidates
will therefore be expected to demonstrate
a knowledge of colour television studio
engineering and offer some other
speciahsm related to television studios.
preferably helical scan videotape record-
vng
Expenence of television sound operations
in broadcasting or with a university
television service would be a considerable
advantage Salary on scale Technician
(Grade 4) — £2689-£3087 per annum
University employees enjoy security, good
working conditions in pleasant surround-
ngs. excellent holday entittement and
sick pay arrangements and a generous
Superannuation scheme. Please write to
the Deputy Director of Services (Ret
S750/WW). The Unwversity. Sheffield
$10 27N

(73371

CHRISTIE HOSPITAL AND HOLT
RADIUM INSTITUTE
Regional Department of Medical
Physics and Biocngineering
MEDICAL PHYSICS TECHNICIANS
(ELECTRONICS) GRADE 11t (or IV)
TWO POSTS
(a) Required primarily on Radio-
active Isotope and Ultrasonic Equip-
ment. Duties include repair. plan-
ned preventive maintenance and
calibration  work on equipment
throughout the Region, and some
development work. A car and cur-
rent driving licence are needed.
(b) For repair. planned preventive
maintenance and calibration of
patient-orientated and laboratory
equinment serviced by the Depart-
ment and related test gear: some

development work.

Technicians work with minimum
supervision after initial training
period. Applicants require ONC/
HNC or higher gualifications. Grade
Il posts require at least three
vears' relevant experience since
qualifying.

Salary Grade 1l £2.931 x 7 incre-

ments — £3.%43 p.a.

Grade IV £2.346 x 9 increments —

£3.267 p.a.

Saiary supplement £312 p.a. olus
5 per cent subject to maximum of
£208 p.a. A higher starting salary
could be payable for substantial
experience above the minimum re-
quirements,

Further details from Mr K. Nel-
son, Tel. 061 445 8123, ext 319,

Stamped addressed envelope fur
application form to Sector Admini-
strator, Christie Hospital, Wilms-
low Road. Withington. Manchester
M20 9BX. Ref. No. 77/13. 17352

BULMERSHE COLLEGE OF HIGHER
EDUCATION RESOURCE CENTRE
Television Technician Grade 3,4
1£2,922-£3.702 plus supplement of
£312 p.a.) required to work under
the supervision of the principal
television technician and would
mitiallv have a major responsibil-
Ity for recorc¢ing and re-play fac-

|livlies, In addition he will assist
with the general maintenance and
aperation of a4 small TV Studio and

OB equipment A versatile and
methodical approach are looked for
ind City and Guilds qualitications
i Radio and TV servicrng would

he an advantage.  Application
‘orms and  further particulars ob-
“ainable from the Scroor Adminis.

Irative Officer, Bulmershe Coliege
M Higher Education, Woodlands
Ave  Earley. Reading, RBerkshire

$ 7392

SHARE THE CHALLENGE AND
INVOLVEMENT OF LINAC,

AN EXCITING DEVELOPMENT IN

MEDICAL ELECTRONICS

The advanced Linear Accelerator (Linac), developed and manu-
factured by M.E.L., a division of Philips Electronic and Associated
Industries Limited, is now in use in major hospitals throughout the

world, playing an important role in the treatment of cancer. It
involves a highly sophisticated and rewarding area of medical
electronics in which continual development and a sustained demand
for the equipment has created the following new appointments.

Service and Installation Engineers

Self-reliant. adaptable engineers are required to install
and service our equipment throughout the world. Periods
of six to sixteen weeks will be spentaway from base.
Applicants should be qualified to HNC level or equiva-
lent, have a good knowledge of semi-conductor circuitry
and preferably have experience of modern high power
radar systems.

Sales Engineex

To market our equipment in the U K. and overseas in
conjunction with the world-wide Philips national sales
organisations. The successful applicant will be involved
in the preparation of tenders, the supply of technical and
commercial information and as the Product Specialist
during negotiations with clients.

Applicants should be qualified to BSc level or

equivalent, preferably in *he physical sciences, and have
experlence in the sales and export marketing of
complex electronic equipment

Senior Mechanical
Development Engineer

To work on the mechanical design of the Linac. in a cost
effective environment.

Applicants should be qualified to BSc'HNC level with
some years development experience.

Development Engineer

A young graduate is required to liaise closely with
Philips Rescarch Laboratories in the acquisition of design
information and the investigation of development
problems.

A Physics graduate with an interest in electronic design
is preferred.

Technical Support Engineer

Our Technical Support Group requires a highly literate
HNC level engineer to haise with the service department
and laboratory in the preparation of data for equipment
manuals. This will also involve participating in the
writing, editing. updating and production of all technical
Iiterature Previous experience in this field would
be advantageous.

D00

“These positions are based in Crawley, Sussex,
rmicway between London and Brighton.

The company offers excellent conditions
f ernployment, progressive

salaries, annual bonus, Philips

pension scherne, staff shop and at

lenst 23 days annual holiday.

Relocation expenses to the Crawley

-," area will be given where applcable.
~ T you renterestad ring Diana Hill

s for an aprlcation form or for {urther
mformation V! E.L Manor Royal. Crawley

Sussrx Tel (020:) 28757

www americanradiohistorv com
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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

p

&

Z

We are recruiting on initially one year contracts and
have vacancies for the following and other positions.

PROGRAMME STAFF

-—Production Director
——News

-—Transmission Controller
——Administration

OPERATIONS STAFF

-—Telecine

—V.T.R.

-—Sound Supervisor
-=Sound Dubbing & Mixing
-—Film Processing

—Film Cameramen

ENGINEERS

--Studio

-—Transmitters
—Microwave

—~0/B Van

-—Technical Administration

ADMINISTRATION

-—Training Officer
—Film Librarian

PLUS

-—Aerial Rigger/Mechanic
-—Electricians
--Diesel Mechanic

Let us discuss with you your abilities for these interesting
and important positions.
Would previous applicants re-confirm their interest

Write or phone: Tony Owers, 01-573 8333
for more information

TD PERSONNEL & ELECTRONICS LTD.

Triumph House
1096 Uxbridge Road

Hayes, Middlesex UB4 8QH

www americanradiohistorv com
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L / We need Process Engineers
ﬁ, Graduates Product Engineers
L . Programmers Systems Sales Engineer

4 I Design Engineers Mask Making Engineer

To join GEC Semiconductors who supply both custom and standard
integrated circuits to internationally accepted civil and military
specifications.

GEC Semiconductors are based on one site in Wembley, Middlesex
and have a complete integrated circuit facility covering Design, Mask
Making, Wafer Fabrication, Assembly, Test and Quality Assurance and
manufacture in p-Channel Metal Gate, p-Channel Silicon Gate,
n-Channel Silicon Gate, CMOS and Bipolar processes. '

GEC Semiconductors are looking for men or women with a degree

I\
! g of HND qualification, who have sound practical experience in any
%

one of the disciplines of semiconductor engineering and are now
cseeking an opportunity to develop their career within an expanding
company. We are also seeking recent GRADUATES with degrees in
Electronic Engineering or Physics.

U As a member of a large organisation, we are able to provide
[ — Ty a highly competitive salary and an attractive range of company
L 7 benefits, including where appropriate assistance with relocation.
A/ éi , Please write or telephone Jim Warren now for
3 < an application form from -

5
-

B

P (zfie= ] 05
[ .

- = Y || (o = l SEI :
o)

SEMICONDUCTORS

HHttite
~ el
p — \ -
- T, -
T
~

—~_ =
/ 4[:\ 3 [}
J B g \ e °o
9524, B ¥ SN ——
ogoge ~ ' ‘ —
6 ST
o
. = .
| sl .. |
[ AN A (et ~
: =
E n: 8 - h ddlese Q nin al: 01-804 830 o O 49Q

www americanradiohistorv com


www.americanradiohistory.com

Wireless World. August 1977 17 APPOi ntmen ts

URGENTLY
REQUIRED

TRANSMITTER ENGINEERS
SHORT WAVE
MEDIUM WAVE
LOW & HIGH POWER

We have immediate vacancies on
overseas projects
— AFRICA AND MIDDLE AND FAR
EAST

You are invited to phone TONY

OWERS for more information and we

are especially anxious to acquire staff

on a permanent basis operating from
the United Kingdom.

Would previous applicants please re-confirm their interest.

TD PERSONNEL & ELECTRONICS LTD.

4

E Triumph House, 1096 Uxbridge Road
HAYES, Middlesex UB4 8QH
' Tel. 01-573 8333 Telex: 934271

www americanradiohistorv com
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SENIOR ELECTRONIC ENGINEERS
INTERMEDIATE

ELECTRONIC ENGINEERS

| I
| |
| |
: |
I
| |
| The company has vacancies for the above positions in their Repair and |
| Servicing Department. I
| Applicants for the senior positions should be qualified to at least ONC, |
| ET5orequivalentlevel and must have several years proven experience in |
| the field of mini digital computers and a wide range of peripheral devices |
| e.g. lineprinters, paper tape equipment, magnetic disc/tape storage, |
| power supply units, video display units, etc. I
| Applicants for the intermediate positions would be expected to work on |
I similar equipment to that as above and have a good technical |
I bgckground in electrpnics. Where necessary appropriate training will be |
given.
: It is important that all applicants should be self motivated and work with :
| minimal supervision. |
| The department is expanding and there are excellent career prospects for |
| people really interested in fault finding, repair and servicing complex |
equipment.
I Those interested should apply by telephone or in writing to Mr. D. F. |
| Watts, Personnel Department, GEC Computers Limited, Elstree Way, |
I Borehamwood, Herts, WD6 1RX. Tel: 01-953 2030. Ext. 3697. :
I I
| I
| I
I |
Jd

GEC Computers Limited S$&C

International
Broadcast
Sales Engineers

RCA Broadcast Systems has open- interested and keen to enter

(" INTERNATIONAL )

\_ J

Wireless World, August 1977

FIELD SERVICE
ENGINEER

Requuired for our International Mass Spec-
wrometer Service Division based 1n the U K
A sound knowtedge of modern electronics 1s
essenuial and a working knowledge of high
vacuum System would be an advaniage.
although traiming will be given Applicants
should possess City and Guild or equivalent
qualificatons Due to the extensive travel
nvolved the position 1s probably more
suitable for a single person aged between 20
and 30 years

The Company s internationatly renowned
for the quahty of its products and offers
excellent working condiions including
company car pension sCheme Superannua-
tion and profit sharing bonus scheme

Write or telephone for an apphication form

LK

Service Manager

G Division

LKB Instruments Limited
232 Addington Road
Seisdon. South Croydon
Surrey CR2 8YD

01-657 8822

ings 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 In
Sunbury on Thames, Middlesex
and each salesman/woman will
have direct responsibility for the
aggressive promotion and sale of
our products in an assigned area

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 persons with past
experience of selling broadcast or
associated products, preferably
internationally. However, we will
also consider for training,
candidates with experience in the
operation and maintenance of
broadcast equipment who are

commercial and selling activity
We are looking for persons who are
interested in overseas travel and
who have the initiative, dedication
and personality to operate effecti
vely in the challenging environ-
ment of international sales A
knowledge of French and/or Ger
man 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 exper
ience, age. etc., should be sent as
early as possible to

Pam Torma

RCA International Ltd.

50 Curzon Street

London, W1

England.

{7386)

www americanradiohistorv com

THE OPEN
UNIVERSITY
Faculty of Technology

Electronics
Technician

An Electromics Technician (Calibration) s
required to join the general electronic
faciities team of the Open University

The main duties of the post are
To provide 3 95" o 1n house calibration and
maintenance service for all measurng
equipment using mainly electronic
techmques
To assist all O U swaff (academic
research techmcians and mamitenance)
ath electronic probiems and the use of
their equipment
To set p and mamtan the necessary
record systern to operate such a service

Experience: Ten years v electronics five
years of which should be relevant to the
ibove duties

Qualifications: HNC or City and Gunlds n
an appropnate subject

Salary: Technician Grade 5 2889 1o
+ 3367 per annum

Holidays: 20 working days plus 6
niversidy closed days  plus 7 national
days

T post 15 within the New City of Milton

Keynes and there s a University Officer to

assist with housing The applicant male or

femate  may ta eligible for development
toasing and assistance with removal
expenses from the Open University

Appucanon torms and further particulars are
avadable by postcard request please from
The Personnel Manager (ET2) The Open
University P O Box 756 Walton Hall Mitton
Keynes MK7 BAL or by telephone from
Milton Keynes 63868 Closing date for
applications  10th August 1977 7388

GARNETT COLLEGE
Downshire House

Roehampton Lane

London SWI5 4HR

(01-789 6533)

TECHNICIAN GRADE 4
ELECTRICAL
ENGINEERING/
RESOURCE CENTRE
Iechmcian with an electrical engineering .
clectronies background and an interest

in the use of closed circuit television and
audio equipment required to join the
college’s technician team. Opportunity to
be involved in development work In both
Electncal Engineering and the Resource
Centre. Training in the operational
aspects of closed circuit television will be
given Applicants should possess ONC.
Ordinary City and Guilds or equivalent
qualifications and a minimum of seven
yvears' experience. Salary scale
£2.599-£2,940 plus £276 per annum London
Weighting plus earnings related suppte-
ment.

Details and apphcation form. returnable
within ten days, available from the Chief
l'echnician at the college. 17346)
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TestEngineers

e
=

P

Pye Telecommunications are a well established
company, involved in the field of radio communi-
cations, both at home and overseas. The Pye trade-
mark IS synonymous with systems that are highly
reliable. To ensure that reliability, we need test
engineers to check our VHF/UHF systems to very
exacting specifications prior to delivery.

We are looking for skilled men and women with ex-
perience of fault diagnosis, alignment and testing of
electronic equipment, preferably communications
equipment. Formal qualifications are desirable, but
less important than sound practical ability. Armed
Forces experience would be particularly acceptable.

:

)

The reliable name in radio communications

We can offer you job security and long term em-
ployment prospects.

We have openings at Haverhill in Suffolk (where
there is the possibility of local authority housing) and
at Cambridge, both being attractive places in which
to live. Relocation expenses are available.

Write or phone (reversing charges if necessary) to:
Catherine Dawe, Pye Telecommunications Ltd,
Colne Valley Road, Haverhill, Suffolk CB9 8DU
Tel: Haverhill 4422

or Clare Barton, Pye Telecommunications Ltd,
Elizabeth Way, Cambridge.

Tel: Cambridge 58985

O

Pye Telecommunications Ltd

A member 1 ihe Pye of Camitwage Group

www americanradiohistorv com
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There's only
one person
7ho can get
you a good
job...

...and that’s
YyOou.

But we’ve already made the right contacts.

They’re yours — and we don't need to
interview or to see you first.

All you have to do is to complete our special—
highly confidential — application form.

Then we’ll simply pass on your particulars to
those — and only those — companies really
keen to meet a man or woman with your
credentials and, aged between 20 and 45 years.

And they’ll approach you direct.

We guarantee to safeguard all your
correspondence and never to get in touch with
any company you specify — from among our list
of clients.

Like all good ideas — ours is very simple. it's
simply the best way to find a new job.
Tryitand see...

Phone us today for an application fdrm or, clip
the coupon for our comprehensive and
confidential information pack.

Lansdowne Appointments Register,
Design House, The Mall,London W5 5LS.
Tel: 01-579 6585
(24 hour answering service)

Tear out this
confidential coupon

Name
Address

WW 20/7

lansdowne,

inﬂuencerirrz high places

L™

Wireless World, August 1977

WIRELESS
TECHNICIANS

There are vacancies at Home Office Wireless Depots
throughout England and Wales for Wireless
Technicians to assist with the installation and
maintenance of VHF and UHF Systemsetc.

Applicants must be able to drive a car and be in
possession of a current United Kingdom driving
Licence

Salary
1s £2010 (at 17), £2450 (at 21) and £2905 (at 25)
rising to £3385, plus a 1976 pay supplement of
£313.20 a year and a 1977 pay supplement of 5%
of total earnings, subject to a minimum of £101.79
ayear and a maximum of £208.80 a year.

A Secure Future

with a non-contributory pension scheme. good
prospects of promotion and a generous leave
allowance. There are opportunities for day release to
gain higherqualifications

Qualifications

Candidates, male or female, must hold a City and
Guilds Intermediate Telecommunications Certificate
or equivalent qualification and have had good
experience in Telecommumications

Interested?

Then write or telephone for further details and an

application form to ;- Mr C B Constable. Directorate

of Telecommunications, Home Oftice, 60 Rochester

Row, London SW1P 1JX. Teleohone: 01-211 6420. ars
7

M.F. DEVELOPMENT

ENGINEER
Cambridge

Pye TVT Limited are amongst the world’'s leaders in the
field of professional broadcast equipment. Expanding
activities in our transmitter engineering laboratory now
create the need for a Senior Development Engineer to join
a team working on the design and development of MF
Broadcast Transmitters. The successful candidate is likely
to have a degree or equivalent qualification but more
importantly should have had several years’'design experi-
ence on MF transmitting equipment.

Relocation expenses to this pleasant part of East Anglia
will be given in approved cases. Please write or telephone :

lQ p Pye TVT Limited
e

If you are looking for a change

from Broadcast TV and would like to

FR EE JOBS LIST facilines company then we would like

BASIC.SALARIES TO ities to Engineers who can operate

Scan as well as T.B.Cs. and colour

Dave Barnicoat, Pye TVT Limited, PO Box 41, Coldhams
The Broadcast Company of Philips
CAPITAL
employ your skills in a different
for to meet and talk to you
£5,000 + CAR and maintain R.C.A, Ampex, Quad
Telecines.

Lane, Cambridge CB1 3JU. Telephone Cambridge 45115.
(7350)
APPOINTMENTS LTD.
capacity with a rapidly expanding
FIELD SERVICE ENGINEERS We can offer exciting opportun-
Machines and all types of Helical
wg us now on 01-580 7161

34 Percy Street. I.ondoﬁ. Wi
01-637 5551

www americanradiohistorv com
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Comeand m e
headlines with us.

Headlines like these are only possible when you're acknowledged internationally
as one of the world's leaders in avionics. To keep us at the forefront we need highly
motivated design /development engineers keen to make their mark. And at Ferranti
there’s plenty of opportunity to do just that. On projects like the Tornado, Sea Harrier,
Jaguar and Lynx.

And headlines like these also mean expansion. Which explains why we're
looking for more graduate mechanical and electronic engineers to join our airborne
radar and inertial navigation teams. They must have the design/development
experience to spearhead the progress of equipment from drawing board through to
production.

We are particularly interested in talking to engineers with backgrounds in the
design of:-

Digital/analogue circuitry. Advanced instruments.
Microwave and laser techniques.  Optics.
Small digital computers. Airborne structures and light mechanisms.

So if you're keen to make your mark on avionics, you'll find you're very much
on our wavelength. <
Think about it. Then ask the family how they'd like living in Edinburgh, freely 7
acknowledged as one of Europe’s finest cities.
Salaries are negotiable and, of course, we operate a contributory
pension and life assurance scheme and pay realistic
relocation expenses.
For an application form, write to
John McPhee at the address below:

Ferranti Limited
Ferry Road
EDINBURGH EH5 2XS
Tel: 031-332 2411.

These posts are open to both
male and female candidates.

7

www americanradiohistorv com


www.americanradiohistory.com

Radio Officers-now you can
enjoy the comforts of home.

Working for the Post Office 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
to £3704 after three years service. Between 19 and
24, the starting salary varies from £2234 to £2627
according to age. In addition, a supplement of £312

p.a. is payable. 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 a few vacancies at some of
our coastal radio stations, so if you’re 19 or over,
preferably with sea-going experience, write to:

ETE Maritime Radio Services Division ( 1.690),
ET17.1.1.2., Room 643, Union House,
St. Martins-le-Grand, London EC1A 1AR.

Wireless World, August 1977

Post Office T@Il@@@mmunﬁ@@tmns

Jefri Bolkiah School
of Engineering

SENIOR
TECHNICAL
INSTRUCTOR

Telecommunications

ToteachC & G Telecomms Techni-
cian Courses 270/271 with Tele-
phony/Telegraphy as specialist
subjects, advise on course develop-
ment and procurement of equipment.

F T.C.in Telecomms Technician with
Telephony and Telegraphy and/or
HNC. Good practical experience
preferably including exchange wiring.
cables and termination, inciuding to
M D F S Teaching ceruficate and/or
Tech College teaching desirable

SALARY in range up to £7980 pa
TAX FREE Plus 25% terminal
gratuity

Appointments on contract to Govern-
ment of Brunei for 3 years beginning
as soon as possible Free passages,
education allowances and holiday
visit passages for children, subsidised
accommodation. generous leave
outfit allowance

Application form and further details
from Recruntment Umit, TETOC (Tech-
nical Education and Traiming Orga-
nisation for Overseas Countires),
35-37 Grosvenor Gardens, London
Swiw 0BS

Quotng ref BRU/WW

7390

RADIO
TEGHNICIANS

Goverpment Communications Headquarters has vacancies for Radio
Technicians. Applicants should be 19 or ovér.

Standards required call for a sound knowledge of the principies of
electricity and radio, together with 2 years experience of using and
maintaining radio and electronic test gear

Duties cover highly skilled Telecommunications/electronic work,
indluding the construction, installation, maintenance and testing of
radio and radar telecommunications equipment and advanced
computer an analytic machinery

Qualifications: Candidates must hold either the City and Guilds
Telecommunications Part | (Intermediate) Certificate or equivalent
HM Forces qualification.

Salary scale from £2,230 at 19 to £2,905 at 25 (highest pay on
entry}, rising to £3.385 with opportunity for advancement to higher
grades up to £3.780 with a few posts carrying stili higher salaries.
Pay supplement of £313.20 per annum

Annual Leave allowance is 4 weeks rising to 6 weeks after 27 years’
service

Opportunities for service overseas

Candidates must be UK residents.

Further particulars and Application forms availabie from

Recruitment Officer
Government Communications Headquarters
Oakley, Priors Road
CHELTENHAM, Glos GL52 5AJ
Tel. Cheltenham 21491 Ext. 2270
(STD 0242-21401)

(7219

KING ALFRED'S
COLLEGE

WINCHESTER $022 4NR

GCTV STUDIO
TECHNICIAN

Duties will include the setting-up of
television equipment, first-line main-
tenance and participation in produc-
uon and training.

Applicants should have some qualifi-
cation n electronics or experience in
the use and maintenance of CCTV
equipment.

Salary scale £2841-£3165.

Further details and application from
the Bursar. Tel 0962 62281

Closing date for applications, 29th
July. 7369

wWWW americanradiohistorv.com

APPOINTMENTS
IN
ELECTRONICS

Take your pick of the
permanent postsin:

MISSILES  — MEDICAL
COMPUTERS — COMMS
MICROWAVE — MARINE
HARDWARE — SOFTWARE

For expert advice and immedi-
ate action on career tmprove-
ment, ‘phone, or wnte to,
Mike Gernat BSc

“Jechnomark_

Engowvie and Jochmcal Rocruitment

11 Westhourne Grove
l.ondon W2 01-2299239.
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mmunications
Engineering

SouthCoast t0£5,000p.a.

Our Client is a leader in the design, manufacture and development of Advanced Radio Communications
Equipment and systems for UK and Worldwide markets. Their continued market penetration creates a
number of new highly-challenging and rewarding opportunities for ELECTRONICS ENGINEERS at a
varilety of levels. The opportunities offer excellent career prospects and, in the main, require a minimum

qualification of a Degree or equivalent.

HF Receiving Systems

Exciting new opportunities in thedesign of systems
for Commercial applications. This includes design
of HF Receivers, their remote control and digital
interface and related equipment. Experience of
HF/VHF/UHF and Digitaltechniques is necessary.
There is also scope for the new Graduate.

HEF/VHF Military Radio

New appointments in the design of new products
and related equipment for complete systems.
Projects are of a short-time scale development for
the Export market and offer a broad range of
interest. A further Senior opportunity for an
Engineer is to liaise with a number of major project
teams in order to integrate their efforts into
complete systems. This will include co-ordinating
equipment trials. Experience is required in the
design of Radio, Radar and other
telecommunication equipment.

Portsmouth PO1 INL.

Attractive salaries will be negotiated. There is a comprehensive range of large company benefits. The
company is located in a pleasant area close to excellent housing, educational, recreational and other
amenities. Relocation assistance will be given where necessary. Applications are invited from either sex.
Please telephone BOB THORPE - Portsmouth (0705) 815241: P E R, 54 Arundel Street,

L PROFES
: and EX
RECRUI

T —— These vacancies are open to male or female candidates.

Radio Relay Systems

New appointments connected with the design, for
commercial applications, of UHF& SHF
Transmitters and Receivers and IF Amplifiers for
multi-channel Radio Relay Equipment. The more
senior appointments will include liaison with
suppliers and other key departments within the
company. Experience is required in UHF/SHF
Transmitter and Receiver design.

Mobile Radio !
Telephone Systems

New opportuntties for professional Engineers and
Technicians involved with the original design,
development, build and test of VHF Transmitters
and Receivers integrating RF & Logic Modules.
There will be involvement with equipment
evaluation and recommendation of design
changes. Experience required ranges from the
design and evaluation of complex communications
equipment, to circuit design using modern
integrated circuits and RF techniques.

IONAL
CUTIVE
MENT

Thames Television will again be running their Technical
Training Scheme for young entrants in to the Studio and
Engineering Section. This one year course is held at the
Teddington Studios and is for Cameras, Sound and Technical
Operators and Television Engineers.

Previous successful candidates have been between
twenty and twenty-five and have completed a course at a
specialist college or have a qualification of HND or Degree
Level in Electrical Engineering. Other candidates may be
considered who have experience in relevant areas of
broadcasting or electrical engineering.

These permanent positions have an initial salary of
approximately £2250 p.a., rising at six monthly intervals to a
2nd year technicians rate after eighteen months.

The course will commence in early October.

Applicants should send full details to: The Training
Department, Thames Television, Teddington Lock, Teddington,

~ THAMES

(7384)

Ireland

ENGINEER/
TECHNICIAN

for etectronics company which manufactures and repairs a wide range of
professional equipment.

* Experience of analogue. digital and R.F. techniques desirable.
* Practical ability more important than academic qualifications
* Salary not less than £4000 per annum

* Assistance with relocation expenses

Wiritten applications to:

PHOENIX ELECTRONICS LTD.
24 South Cumberland Street

Dublin 2, Ireland
(7385)
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Appointments

DISPLAYED APPOINTMENTS VACANT: £7.50 per single col. centimetre (min. 3cm).
LINE advertisements (run on): £1.10 per line, minimum three lines.

BOX NUMBERS: 50p extra. (Replies should be addressed to the Box Number in the
advertisement, c/0 Wireless World, Dorset House, Stamford Street, London SEI 9LU.)

Advertisements accepted up
to 12 noon Monday, August 1,
for the September issue, sub-

ject to space being available.

Marcom In

PHONE: Eddie Farrell on 01-261 8508
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

instruments.

from John Prodger

% b b

struments
ELECTRONIC
TECHNICIANS

Opportunities for the experienced and some-
times inexperienced in St. Albans and Luton.
Work situations range from fault finding on PCB'’s
and components, to batch product testing of
equipment that utilise very advanced techniques
including microprocessors and the repair/
calibration of all manner and types of test

Attractive salaries and, where appropriate,
relocation are offered for the right candidates.
Further information may be obtained in confidence

Marconi Instruments Limited,
Longacres, St. Albans, Herts.tel: St. Albans, 59292

A GEC-MARCON! ELECTRONICS COMPANY

&

%

(7344)

DESIGN TEST
FIELD SERVICE

Immediate vacancies exist in most
areas for engineers qualified to
BSc/HNC/C&G with analogue,
digital or R.F. experience

Phone or write
APEX PERSONNEL

800 FULHAM ROAD
LONDON S W.6

01-731 4353,

(7155)

ELECTRONIC RESEARCH
AND
DEVELOPMENT TECHNICIAN

required with an automotive bias to
join a smail friendly team. London,
SE1

Applicant should be qualified to at
least HND level and have some
knowledge of or interest in the
automobile application.

Salary by negotiation. Four weeks’
annual leave and non-contributory
pension scheme by qualification
Contact Mr. D. Bland, on 01-407
7311 for appointment. (7354)

AVIONICS
TECHNICIAN

Douglas Airways Pty Ltd., Papua, New Guinea, invite applications
for the position of Avionics Technician in their overhaul shop at
Jacksons Airport, Port Moresby. This workshop is one of the most
comprehensively equipped in the Southern Hemisphere

Successful applicant will have at least ten years' experience of which
a proportion will be bench work on VHF and HF radios. He will also
have a good understanding of navaids and hold appropriate licences.

Specialists on one system only need not apply

Salary negotiable according to experience and qualifications Free
accommodation in Port Moresby

All applications in writing giving full details of experience and
qualifications to
DOUGLAS AIRWAYS PTY. LTD.
C/0 NORMAN BUTCHER AND JONES LIMITED
120/122 Southwark Street
London, SE1 0SW

www americanradiohistorv com

CAPITAL APPTS. (6
FREE LISTS

101 Design/Development
and Test Jobs

Permanent and Contract

To £6,000

7377

INSTRUCTOR IN
MARINE RADIO

is required by
College of I.M.R.
Communications
160-176 Choriton Road
Brooks’ Bar
Manchester M16 7WT

Suitable applicants for the above
position will have served in the
Merchant Navy and will have an
up-to-date knowledge of electrical
fundamentals.
Salary scale £2.900-£4.500

Write to the Principal. giving details of
qualifications and experience (7349)
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RELAYS—UNISELECTORS —
SWITCHES

MINIATURE PLUG-IN RELAYS (Siemans/ Varley)
with perspex dust cover and base.

6.12-24-48v D.C. In Stock

2 ¢/0 50p: 6 make 60p

4c/075p:P &P 10p

S.T.C. MINIATURE (P.C. Mounting)

with dust cover

2c¢/0(18/24v)45p P.P. 10p

4¢/0(24/36v) 50p P.P. 10p

6c/0(36/48v) 75p P.P. 10p

1.T.T. 240v A.C. Plug-In RELAYS

{(with perspex cover) 10 amp contacts

3¢/075pP.P.10p

H.D. TIME SWITCHES (100 amp contacts) 1 on/off in
24 hrs. Excellent condition 240v-50 hz £6.50 P.P £1.00
UNISELECTORS 25 WAY

5 Bank Full Wipe 75 ohm £5.50 P.P. 50p

6 Bank Fult Wipe 75 ohm £6.25 P.P. 50p

8 Bank Full Wipe 75 ohm £7.50 P P Sup

12 Bank Half Wipe 68 ohm £8.50 P.P. 60p

SMALL 12V UNISELECTORS 4 Bank 11 way £2. s6Pr

50p

D.C. SOLENOIDS 24v (Cont. Rated)

10Ib Pull .20 mm Stroke. Size 50 x 48 x 42 mm
75p P.P. 15p

TELEPHONE HANDSET with
£1.50 PP 40p

CITENCO GEARED MOTORS. 240v 50hz 19 rpm
torque 14 5 kg/cm £6.75 (new} P P 50p

DECADE INDICATOR SWITCHES with plus & minus
Push Buttons. 6 mm digits 75p each P.P 10p

KEY SWITCHES "1000° TYPE

4 c/0 each way locking 60p P.P. 10p

6 make each way locking 60p P.P. 10p

Bank of 4. 4 ¢/0 each way. 1 biased £1.25 P.P. 15p
MAGNETIC COUNTERS

3 DIGIT RESET COUNTERS (12v DC) £1.50 (Ex
Equip) PP 20p .

3 DIGIT RESET COUNTERS (240v 50 hz) £1.75 (new)
PP 25p

6 DIGIT RESET COUNTERS (24v D.C) £4 (new) PP
25p

4 DIGIT NON-RESET (24vD C.) £1 (New)P.P 20p

5 DIGIT NON-RESET (24v D.C.) £1 {(Ex Equip ) P.P 20p
6 DIGIT NON-RESET (48v D.C.) £1.50 (New) P P 20p

MULTICORE GABLES

4 CORE RIBBON (RAINBOW) CABLE 4 x 10/ 2mm
forming Yain wide stip 10m —75p: 50m —~£3: 100m --£6.
PP ‘lp per metre

8 CORE RIBBON (RAINBOW) CABLE

8 x 14/76 Forming Y2in wide strip

10m—£1.50: 50m—£6.50: 100m—£12.00 PP 1p per
metre

5 CORE H.D. CABLE 5 x 70/76 P V.C.

Black Quter PV.C.0.D. % in
10m-—-£2.50: 50m—£12:
metre

10 CORE CABLE 10 x 7/76 (10 colours) PVC OD

Press-to-Speak  Switch

100m—£22.50 P.P 2p per

7m.m

10m--£2: 50m--£8.50: 100m--£16. P P. 2p per metre
16 PAIR RIBBON CABLE 16 x 2 core P.V.C. double
sheathed forming 55 m.m. wide strip 10m—£3;
50m--£25: 100m--£40. P P 2p per metre
EQUIPMENT COOLING FANS (100C.F.M) .
PAPST-LUFTER 120x120x38 mm 115v 50hz £5.75
{New) P P 50p

PAPST 112x112x55 m m 220v 50 hz £3.50 (Ex Equip)
P.P. 50p

MUFFIN TYPE 120x120x38 mm £3 (Ex Equp) PP
50p

SMALL TRANSFORMERS 24071 15v 40p each
WOODS EXTRACTOR 130x130x80 mm 240v 50 hz
£3.50 (Ex Equip) P P 75p

PAPST (SQUIRREL CAGE) 9 Blade Less Mounting
£3.50 (new) 240v 50hz P P 50p

VARIOUS

AIR PRESSURE SWITCHES 0-10 Ib vanable switch
contacts 15 amp change-over (a quahty unit m turned
plated brass) £1.50 PP 25p

E.H.T. MODULES. input 190-260v 50 HZ Output 13 7Kv
PK@ 0.50m/a. (150 x 95 x 70mm) £12. P.P. £1.
MYRIA MEGOHMMETER TYPE 35A. 20-200K
MEG/0OHMS 500v test Excellent conditon. £45, carr
£2.50.

SYNCHRONOUS GEARED MOTORS (Smiths) 2 1 p m
3rpm 30rph 20rph 6rph 2¢ph all 240v £1.50
ea PP 25p

P.C. EDGE CONNECTORS

32 way ( 1 pitch) fimished ends 45p P P 10p

56 way ( 1 pitch) cuttable 65p P P 10p

64 way ( 1 pitch) cuttable 75p P P 10p

Mounting Pillars for 56/ 64 way 15p parr

Gold Plated Contacts 15p extra

32 way ( 15 pitch) Double-Sided Gold Piate Contacts 50p
PP 10p

H.D. ALARM BELLS (Ext . Int_use)

4.n Dome (Ext Gongl 4%2,6v D C £2.50 P P £1.00

6 1 Dome (Ext Gong) 6:8vDC £2.75P P £1.25

6 in Dome (Internal Gong) 12v D C £3.75PP £1.25
10 in Dome {Int Gong) 24 48vDC £5.00 PP £1.50
D.C. POWER SUPPLIES Input 240vA C

TYPE 1 20v O.C. at 1 amp. Fully regulated 155 x 155 x 75
mm totally enclosed £5 P.P. 75p

PLEASE ADD 8% V.A.T.

J. B. PATTRICK

191/193 LONDON ROAD
ROMFORD. ESSEX RM7 9DJ
ROMFORD 44473

IF YOU NEED
JACKFIELDS . . .
WHY NOT TALK
T0 THE
SPEGIALISTS ?

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

PANELS AND ASSEMBLIES

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

R

JACKS AND PLUGS

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

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

CAE LIMITED

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

109

INTERNATIONAL

TTL 7400
D Aits NEW LOW PRICES
7400 £009 | 7448 060 | 74145 £0.57
74 7450 Q12| 74150 0.75
f“‘oz_,.mo 7451 12| 74151 059
0 147453 512 74153 069
7404 1454 212 74154 105
7405 017 | 7460 211 74155 069
7406 022 (7470 24 74156 0.69
Aany q22 @j2 , 74157 069
7408 mgﬁ 479 025} 74158 069
1ang 13 W 74160 089
g o208 e 035 | 74162 089
11 016 |7476 24| 74163 089
7413 2% | 7483 a6a| 74164 105
A6 027 7485 0.85] 74165 1.05
7417 023 | 7486 . n15| 74166 105
FAR0 01 [ TARET T 14514170 1.65 h\fx
7426 02317490 0.32 |-74175 0385
7430 01| 7491 <1 74130 080
7432 022 Traas .35 | 74181 2.00
7437 175 | 7493 Q35| 74182  0.80 ‘7
7438 .19 | 7494 (.40 | 74192 095 lfb{
7441~ 058 | 7495 1.45 | 74193 0 95
7442 n4R (7496 055| 74194 085] X
7443 148 | 74100 1089 | 74195 0.78
7444 60 | 74107 .23 | 74198 120 YN
7445 070 (74121 023]| 74199 1.70
7446 080 [74122 0.37
7447 065 [74123 0.45
CMOS 4000 e
4000A  £0 14 | 4013&°€0.36 /4027 &i.36
4001~=aez. 0 14 [rHdd4i—— O G4 4028 0.549
4002 0 14| 401 ="0 &k{ 4030 D.SE|(+,0|’2
4008 Q7u] S"B/\O.SSJ 4035 0.75
| 4007 —=0.14 | 5026 (L2057 4042 D550 X7
AT a6 4021 0 65| 4049-~0.35
4009 “ 0 36 | 4022 .14 | 4050  0.35
4010 | 036 | 4023 G5 |-Am#e——q 5] LtO]S
2011 ™ 014 | 4024 {1 Rk 40692 0. 15
412 014.]14025 114 | - TE | F IL
L%
LINEARS 562 BOIP  £2.45
LM300 T099  £0.45 | 565 ADIP 140 A0 Vux
w 01 Vo 0.25 | 566 o 140 )
= 302 71099 0.40 | 567 ¥ DIP 4.%3\ ’ -
g 304 10100 0.50 | 108—"_ AMP~— D, :
S 305 1093 04710~ XMR-—_ 025
2 37 voe 038 [MH—— 4DiE— 018
a 039 045|723 ADIP 0.38
“ 308 AP 059 | 739 ADiP 0.65
T 324 AQP 107 | 741 VOP - 022
x 339 AQP 115 | T47JL456 ADI— D4
B 3401 T092 1291 748 ——TPp-——10124
o 380 AOP 0.80 [ BGSHF4BE Y- BIF-—
3 38 ADP 0.90 | SEGRFFETREEE 45—
* 550 ADIP n.i'iusgon 0,25
555  VOIF . mlum-ﬁm——d‘_ﬂ"‘/
556 BOIP 0.75 8864 22 Pin pkg. 1.45
560 B OIF 245

MEMORIES w/DATA
1101 256 Bit Ram Moss £0.75
1103 1024 Bit Ram Mos 0.75
7489 (8225) 64 Bit Ram TTL

CALCULATORS &
CLOCK w/DATA

145

82823 Programmable ROM | spp2 cal Chip £0.79
195 - '

5260 1024 8it Ram Low Pwr. | 5198 ool ohs 1o
145

5261 1020 Bit Ram L Power | sate ok ony o

156 -
17024 2048 Bit Ram 525 | OO0 Clock Chip 3.8
2102 1024 Bit Status Ram

50
V=Mini Dip A=14L Dip B=16L Dip TD99 8-Pin Header
Data sheets supplied on request. Add .20 ea. excepled as noted

DISCOUNTS MIN All ltems

10% on orders over £10 l ORDER G"“E;":" by
0

15%: on orders over £25 £2.00 ELECTROMICS

TERMS: PRICES LISTED ARE BRITISH POUNDS & PENCE. SEND
CHEQUE WITH ORDER. ACCESS CARD. BANKAMERICARD .
BARCLAY CARD ACCEPTED. {Card No. and expiration date
requested). TERMS OFFERED TO SCHOOLS & INSTITU

TIONS

| POSTAL AND HANOLING CHARGES .
| SHIPMENT VIA AIR MAIL 5‘// -~
under 4.99 add 3 £10 awd over
500999 " atd 35 No fharge

DEMA ELECTRONICS

\ INTERNATIONAL
P.0. Box-407

San Remo. CA 94583 USA

WW—040 FOR FURTHER DETAILS
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"WW — 088 FOR FURTHER DETAILS

12TX504 25 2N1671 160 t2N363BA 16 12N4304 4
121510 18 JN1671A 160 t2N3641 17 {2N4410 50
$2Tx530 23 -N'6718 1 @ t2N3642 17 2N4416 70
1ZTX521 23 2N1711 30 t2N2643 17 {2N4416E 40
tZTX537 20 2N1889 34 tIN3644 18 {2N4871 50
tZTX538 18 2N1890 34 t2N3645 18 t2N§126 18
1zrx54w 20 2N1892 28 12N3646 17 {2N5127 19
1ZTX542 26 2N1990 58 12N3691 16 tIN6128 16
' ' ' $2TX560 20 2N2102 50 t2N3692 15 {2N5129 17
MALL ORDER DIVISION OF SEMICONDUCTOR SUPPLIES {CROYDON} LTD. tZTX551 21 2N2160 90 12N3692 1; t2N5131 17
INg14 06 2N2192 40 t2N3694 17 4IN5132 17
For Semiconductors Capacitors Resistors |/C Sockets L.E.D’s and Nele 07 o i imwmor 11 S 1)
AC125 20 BC10BB 12 4gC172 15 BF257 a0 t8U123 1.95 TIP31A 57  IN40O1 7 3 3 3703 t2N5135 18
AC126 20 BC108C 12 |pC1714 Hi-Fi ACCeSSO”eS BE258 40 {BUZOS 200 TIPa1B 64 INA002 07 FNZ183A 40 12NA701 19 (2NS136 18
ACY27 = 20 BC109 ~ 13 4pCq738 1 YBC212L 15 BC207A BCYS8 22 42 tBU206 230  TIP3IC 79 3 31 ok t2NS137 18
ACI27K 20 8C1098 12 tpCirac 16 fheaidt, 13 JBEASTE 18 eorSE 22 gy 40 {BU208 235  7p32 o EER B y DS B ieEs o
AC128 18 BC109C 14 tgly172 16 BF273 30 BY126 16 TIP22A 67 p p ! 16
tBC212L8 12 tBC307C 16 BCY71 18 .t & - IN4OOS 10 2N2218A 23 $2N2708 11
AC128K 26 {BC113 12 'gc177 17 56313 12 {BC08 12 BCY?2 14 tBF274 24 BY127 16 TIP22B 76 g 3 t2N5143 16
£ 3 2 N2219 30 t2N3709 'S t2m5162 34
AC132 35 18C114 16 goy77a 17 ’BC?!?A 12 1BCI0BA 14 BOY1E 60  BFA36 32 8Y133 20 TPa2C 94 IN40O7 11 2 t 9 15 4 23
1 Y15 1 18 1 3 g a3 3 Y1 4 INAOO9 06 3N2219A4 23 }7N371 12N5172 16
Ml ZoRENle 13 BB 18 aacaiae 12 18CI088 14 BD1oT 90 BRI 3 s 19 TR3a 5% navas 06 2N2220 20 2NaT11 11 'onm2gs 8o
& 178 $8C213C 14 t8C308C 15 pBp123 90 BFI28 34 P IN4149 QB 2N2221 20 2N3771 200 2N5296 50
AC142 20 tBCI116A 15 BC1784 18 3 +BFR29 26 MJE2955 140  TiPa3B 105
Aii 300Nt 03 SEme o eCna e sis a4 sbwr e fRS 2 WERE IR nNE 10 WA ) mua o bW avo RERR %0
E : E 3 33 N3773 210 {2N5401 52
AC151 24 fBCT18 10 BC178C 18 jach 35 14 18BC309B 16 gp1az 42 1BFR4T 32 048 71 TIP3 100 INS40) 14 IN222A 21 N3
3 3 3789 200 t2N5457 40
AC151K 34 BC119 28 BC179 18 38 1% lecoee 19 32 18FR79 % OA10 62 TiPaga 113 IN5402 16 2 . 2N789 300
aC183 27 tBC125 16 BC1798 19 Iggg}fc s oo 85 {BFRE0 22 0aa7 14 Telag 126 N9403 18 23308 20 IN3790 139 1anoass 40
ACI63K 27 {BC126 20 BC179C 19 gy in  y4 +8C317A 12 jgpiag g {BFRBI 26 0A70 30 TPIaC 159 ::528‘; gg IN2I60A 26 INa-92 380 ?gzgjgg 32
ACi76 22 18128 25 18C182 1) yeC2rtac 20 {BC3178 12 1gp13y 44 BEWIO 68 0A73 Ay IS, 23] NB306 78 2N2546 50 12N3791 6 Incds on
AC176K 28 1BC132 14 tBC182A 12 1g tBC318 10 BFW11 68 OA79 20 TIP3SA 261 3793 68
ey 33 1sCiaa  ia {eciazs 17 {BC214L 18 1BCHE 10 weDiam 47 DAL 58 ag! 30 7eass  2g0 INS407 35 2N2647 85 wowalor 4 INEaod 65
ACIB7K 7 1BCINS 13 fBCTEZL 1) ;323}3{@ 15 laCaige 11 180130 28 e B 25 o B UEs 2 195408 50 2NI80ia 33 [Nagiee 32 ,322333 g0
ACieee 20156135 15 iacisas 1) fBC2141C 20 s Y mnaty thos © 3% onor ‘08 Tibaea a4, 18920 07 2N2%08 25 12N3820 48 1onG028 74
27 3 +8C237 15 1BC3 1BD156 75 ~ 3 231 1S921 08 2N2905A 2N3821 73 'an1a1 90
AD149 70 BC138 28 ;gg:giA 10 1Bc23ra 16 1BCI198 12 lgpigs 43 BRX3O 25 0A%8 o8 TIP36B 383 3e22 09 ON2906 25 ONIB22 64 aode1 50
AD1B1 g, BCIA9 35 Tor g8 10 18C2378 16 BCR19C 12 1gp23p 100 BFX3B O 25 OA200 09 Tioos 60 15923 10 2N2906A 40362 50
AD162 8140 30 1RRIRACe 10 1BC238 14 fBCI20 13 4pox32 225 BFX3Y o 25 OAZ0 aa MR 60 2N404 110 2N2907 10363 114
AF114 24 BCi4l 32 1BCIAIKC 10 yuco3gn 15 1BCI20A 14 'mpy20 80 BFX40 o 28 o5 oo e 3¢ 2N456 8O0 2N2907A 3 40411 260
AF115 24 BC1a2 22 }amaim 1o 1BC2288 15 1BCI20B 14 pfi15 " 22 BFX48 36 oczg 6 TR 9a 2N456A 90 $2N2023 3 CMOS
AF1I6 24 BCiax 28 13RI 00 (0 teC23sc 15 1BC321 13 iBFi52 20 BFXS1 4 25 0o e 72 2N457 120 $2N2924 23 t2N2903 13 4000 20
AFT17 24 gBC147 10 1RGSR O taCo3g 12 1BCI2IA 14 ygFisa 24 BEXBS 22 0C29 4 U 80 2N457A 130 2N2925 24 2N3904 14 ago1 20
AF118 70 tBC147A 11 ?B o 19 tBC2398 13 1BC321B 14 t@F154 20 BFX85 O 28 82‘32 gs Tm;é gg 2N458 130 t2N2926Brm 11 t2N3905 14 4002 20
AF124 20 tB8C147B 11 15?:‘3445 12 1BC239C 13 1BCI2IC 15 @F156 25 (&} ocar 80  TIP42C 170 2N45BA 140 t2N2926 Red 12 t2N2906 14 4006 190
AF125 30 tBCt48 08 ! 5 1BC257 20 18C322 14 BF157 26 BFXB6 _ - 21 IN525 110 t2N2926 Org 2N4030 46 4007 20
AF126 28 tBC148A 09 tBCIBAC 14 jprops 55 1BC3228 15 1BF158 20 BFxB7 N 24 0C42 90 TP2985 97 yng9s 20 13 2N4031 46 4008 108
AF127 28 tBC1488 09 1BC1B4L 15 18C259 20 1BC322C 16 tBF159 26 BFX88 d 22 0C43 230 TIP3054 50 5N697 20 t2N2926Yel 14 2N4032 48 4009 80
AF139 34 {BCTI4BC 09 18CT84LE 17 Tgcogy 77 1AC327 20 tBF1GO 20 BFYSO p- 28 OCHd g8 TP3085 48 5N706 20 t12N2926 Gra  2N4033 40 4010 80
AF178 120 tBC149 10 1BCIBALC 13 glo6ia 18 1BC328 18 BFIGE 38 BFYS! 5 28 OC42 5 N 80" anjoea 22 15 2N4036 40 4011 20
AF179 120 tBC1498 12 BC186 BC2618 18 {8C337 18 BF167 21 BFYS2 o 58 <) g | 15 2N70B 22 2N3053 30 2N4037 34 4012 20
AF180 120 tBC149C 12 BC187 26 gihe.c g tBC33B 16 BF173 20 BFY52 0 572 T ool o8 12 oN711 75 2N3054 60 {2N4058 16 4013 56
AF181 120 1BC153 18 ;ggggﬂA 12 8C262 17 BC46 35 BRI77 24 BEvoe % 28 S & ;gﬁ;gg 18 2N711A 77 JN30Ss  BO {2N4059 10 o018 1 8ed
AF1g6 20 $BC154 18 BC262A 17 1BC547 4 : IN718 22 2N2440 55 }2N4060 12 10
AF239 37 4BCiE7 1y 1802048 16 g3¢og 7 feCsaza 15 BFI79 25 BRvr2 . 27 OCI &7 tzmxaos 16 ON718A 27 2N441 96 f2N4061 12 4016 56
ASy26 40 tBC157a 2 1BC205 14 gLog5c 17 taCsa78 15 BF1B0 30 =z e o 202 18 ON743 20 2N3442 135 12N4062 14 4017 100
ASY27 45 t8C1578 12 1BC2054 15 gcoen g7 BCS4B 12 BFIBI 30 BFY?5 = 17 OC7 20 pzmxaon 20 SU0IL 50 2N3szs 60 javared 20 4018 140
aSy2g 40 tBC158 10 {BC205B 15 8C266A 18 1BC548A 13 BF182 .34 BFY76 s 7 chz & +2TX304 23 9N753 22 $2N3562 16 $2N4125 20 4019 60
ASY29 45 tBCI58A 19 1BC205 15 BC6EB 1 1BC5488 13 BF183 .34 HSWE6 < 65 ocas &% 121xato 14 9NG10 72 t2N3564 17 $2N4126 20 4020 110
ASyg7 140 BCisgB 11 BC206A 15 gco67 17 {BC549 14 BF1B4 25 BSWE7 70 Ocaa SR AL 15 2vg1a 23 12N2565 14 f2N4248 18 4021 100
ASz21 200 {BC159 1y 1BC206B 15 gC267A 17 tBC549B .15 BF185 28 BSW6S 85  ocy70 g2 1ZTX212 17 2N916 28 +2N3566 17 12N4249 20 4022 100
tBAtas 15 18C1598 13 1BC207 10 BCoE7B 17 tBCS557  111BF194 10 BSX19 22 g i g HEER 19 2918 33 12N3567 17 {JNa2sQ 22 4023 0
{Ba14g 15 tBC159C 13 1BC207A 11 BC268B 17 tBC558  124BF195 10 BSX20 B, gy o R 28 5N929 22 t2N3868 17 T2N4256 a4 4022 80
BX1S54 10 tBC167 13 1BC207B 11 BC2EBA 17 tBCS59  121BF186 12 BSx21 26 5cpt 175 127X320 19 ON930 22 t2N3569 17 t2N4286 24 4025 20
BA1S5 12 {BC168 12 BC208 10 BC2688B 17 BCY30  90$BFI97 12 BSX27 27 GRpra 2 forEe 18 2N1131 30 2Nas76 20 t2N4287 27 4026 190
BAloe 11 tBC169 14 1BC20BA 11 pCeac 17 BCY3Z) 98 BF200 38 BSX29 ) et a2 12X 2! 5N1132 30 2N3611 120 t2N4288 25 4027 60
Bax12 1) tBC170 11 18C208B 11 gC269 17 BCY32 1201BF244 32 BSX66 7y e oy frartkl 22 ON1202 36 2N3612 130 12N4289 27 4028 920
BAX12 07 {BC171 14 fBC20BC 11 8C287 28 .BCY33 80 {BF244A 17 BSX67 a0 L 1x3a7 17 2N1303 36 2N361X 1 50 t2N4290 24 4029 130
BAX1G 07 1BCI71a 14 1BC209 12 BCI00 27 BCY34 90 tBF244B 37 BSY9S 24 JTIP298 3 17IX338 15 ON1303 50 IN36IA 160 12N428) 37 4030 65
BC107 12 tBC171B 15 {BC209B 13 BC30O1 26 BCY3B 100 tBF244C 37 BSY95A 24 71P29C 57 tZ1X24] 20 5N1305 45 2N3615 1 70 t2N4292 g 4031 240
aC107a 12 tBC172 14 {BC208C 13 BC302 26 BCYI9 340 1BF245 42 tBUIOS 200 tTIPI0 50 ZIXaa2 22 yNy306 54 2N3616 180 12N4293 37 4032 100
BC1078 15 tBC172a 15 1BC212 12 BCA03 30 BCY40 125 tBF245A 40 tBU105-02 ?{'PQOA 56 tZTX500 17 2N1307 54 2N3617  1.90 12N4302 a4 4033 1 60
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jtems marked thus } carry higher rate of V A T otherwise 8% Piease send SAE for new 1ssue 3 catalogue TIP3 51 tZTX502 21 ON1613 30 $2N3638 1o Al | XCLUDE VAT
All prices include V.A T. Carriage & packing add 25p (U.K.}. Add S * NEW * FULLY GUARANTEED COMPONENTS «
extra for overseas. Cash with order only Discounts over £5 less| A K FULL SPEC SEMICONDUCTORS * QUANTITY
5%, over £10 less 10%. over £25 less 15% o=} A DISCOUNTS «
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1722 33 47 6801 35vallvaues | ug  yey 28y oy 92 GODSTONE ROAD 2011 ‘99 | 3045 as | 42 gl s oo
1 NE | 7 A N
o 045 .05 055 .06 4049 .55 7421 .26
22334768u36valivaes 12| 15 045 05 055 .08 WHYTELEAFE SURREY CR3 OEB 4051 110 |VOLTAGE REGS | 74 o |iha R
10uf 25v 131 52 oas 05 055 .06 4060 1.10 |300 1.25 | 747 16 75
uf 16v . 1 . 5 : 3 N 08 | 72314 a8 | 713 :
Fd 1333 o o5 oss oe | C2i2 Y 35 |Na001 08 |anajes o |ig86  s0 |v231e ee ) 7azz 30| sian g
uf 10v . . d ) >1.30) 7 h
47uf 6.3v 15 gé '3:5 '325 :gzs j3§ BC213 11 | MPSUS1 .38 |IN4002 .058 | 2N3705 .07 ﬁo ? :;2 'er'mzzm.ag ;3 13: .:'J |'Z.5)
68 100ut 3v both values as| 7o o5 o6 .07 .09 agsz A1 foas7 08 | Ina003 (28 | 2N3707 .08 | 4gs) 20 | /81510220 1.30] 7441 68 | 75150 148
’ y : 8C214 13 |0a7 08 |i d 2N3710 .07 | 4093 80 | /90570220 1.95| 742> ] :
CARBON FILM RESISTORS 2% o 9 12 | Bchiar 13 |oaso (07 [IN4005 .09 | 2N3819 (22 | g0t 28 | 7912102701'98| 14 | B e
Sy = o) o (0l — e | 47 os 10 12 1g | BCY70 117 |OAS) 075 |IN4OOG 10 | PN3904 12 {4502  1.00 | 791510220198 744 76 | 81 %
S S i sowonevalel qo0 10 13 a8 .26 | BCY7] .18 0C20 -98 [IN4007 11 | 2N3906 .12 | 4507 60 [7300 TTL 745 16 | 73157 70
.75 tor 100 of any one value . : ° BCY72 .15 | 0C28 .78 [IN4A14B 05 | 2N4058 A2 | 4511 1 7400 16 74 . 1
150 n BE .20 .28 .50 15 .16 4161 1.00
1.C. SOCKETS LEDS 220 12 16 22 .32 | BDI3! 40 |o0C35 .78 | INS402 .16 | IN4DS2 .12 | 4528 1.08 | 7401 6 | 7453 16 4173 1.50
8 pin 11 125 | 330 s 18 26 38 8D132 .41 {0C36 .78 |1S44 .05 | CMOS 4556 98 | 7400 .16 7454 16 4174 1.28
14 pin 12| Red 09 09| 470 16 20 29 a0 BFX85 .25 | TIP29A .48 (15920 06 | 3000 18 | 4583 80 | 7403 6 160 16 a1 ‘88
16 pin 13] ¢ 5 . : i ¥ BFX87 .24 | T'P29B .55 |2N696 S | 4001 .20 ’ 7104 16 . g y
. reen 25 25| 680 .18 .24 .35 48 OP AMPS . 47 .30 18 1.00
4 pin ‘a8 BFXB8 .24 |TIP30A .52 [2N706 .20 | 4002 20 7405 16 | 72 28
2% Spbel 2 25] BIO00RC 200 200N an BFYS0 Y6 |TiP308 (62 [2N1306 35 | 403) 20 [ 30188 38 |00 32 7 2] 210
a3 ; g . . d : o 0 : s '
400mW ZENER SCR's ZR e & B [ BFvst e fmeaia (sa|ani307 38 |ao12 20070214 as |l 3740 38| uigsA 180
DIODES 2amp 100y .50 . i BFY52 .16 ngg;s .65 2szxg -20 [ 401 Yopemm 50 33" Ty §§ 108 a6 | a7 a6 1191 150
. TIP32A .82 |2N222 .2 1 . . i a9 .
27433y Limp 400y T2 eax16 0B | Bciss .11 | Doxi® .20 NN o 22| 71 To99 ‘a8 | 7499 16 | 776 | i3 1m0
.09 cach 1 16amp 100v BC107 088 | BC150 5 BSX2 .25 TIgiZB ;; s 23 017 95 | 714 70 | 7410 16 48: 92 “95 95
: o MJE340 .66 [TIPA1A N .20 {4020 1.08 . : :
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3.50 for 50 { Mix BC109 09 | BC182L 11 . 12 .24 48 34 .H97 1.25
BR100 .26 d o MJES21 .80 | TIPA2A .75 |2N2904 .20 | 4025 .20 413 2
8.25 for 100, BC147 .09 | BC183 A1 | wIE2955 92 | Tip4a2R 80 |2N3053 17 | 2027 60 | LINEAR e -28 48¢ 2.80 4198 2.00
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NEW! AMERICAN STYLE CRADLE

TELEPHONE AMPLIFIER

£14.95
+ VAT £1.20
Latest transistorised Teiephone Amplifier
is completely automatic with detachable
plug-in speaker. Placing the receiver on
to the cradle activates a switch for
immediate two-way conversation with-
out holding the hand-set. Many peopie
can listen at a time. Increase efficiency
in office. shop, workshop. Perfect for
“‘conference” calls: leaves the user's
hands free to make notes. consult files.
No long waiting. On/Off switch, volume
control.  Model with tape-recording
facility £16.95 + VAT £1 36 P &P 87p
C.wW.0 10-day price refund guarantee

NEW IMPROVEG.

NO BATTERIES
NO WIRES

ONLY

29.99

per pair

Made to High Safety and Telecommunica-
tions Standards. The modern way of instant
2-way communications Supplied with
3-core wire Just plug into power socket.
Ready for use_ Crystal clear communications
trom office to office. Operates over Yz-mile
range on the same mains phase On/off
switch. Volume control  Useful as office
inteccom, surgery and homes, betweer.
office and warehouse. Full price refund if
returned in 10 days. Six months’ service
guarantee. P. & P 97p

WEST LONDON DIRECT SUPPLIES (W/W)
169 Kensington High Street, London W.8

+ VAT £3.75
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MAIL ORDER PROTECTION
SCHEME
(Limited Liability)

W you order goods Irom mail arder advertisers in this magazine. except for classified advertisemants.
and pay by post in advance of delivery. Wireless World will consider you for compensation If the
advertiser should bacome insolvent or bankrupt. pravided

1. You have not recaived the goeds or had your moaey raturned: and

2. You writs to the pebiisher of Wireless World explaining the posiiion not earlier than 28 days from
‘The day yoo sent your ordsr and not later than Z months from that day.

Ptease do met wail until the iast moment to inform us. When you write. we will sil you how ta make your

claim and what evidence

of payment is required.

We guarantee 1o meet claims (rom readers made in accordance with the abave procedure as soon as

possible after the advertiser has been declared bankrupt or insoivent up to a limit of
£3.550 per anwum for any one advertiser so atfected and up to €10.000 per anaum in respect ol all
Wsoivent sdvertisers. Claims may be paid for higher amounis. or when the sbove procedure has not
been compliad with, at the discretion of Wreless World: but we do not guarantes 1o do o in view ol lhe
nesd to set some limit to this commitment and to learn quickly of readers’ ditficultiss.

This guaraates covers emly advence Payments sent in direct response to an advertisement in this
“magazine (mot. for exampis. payments made in response fo ulllnoun otc.. raceived as a result of

mswaring such adver
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SINTEL (o KITS

FAST SERVICE. We gusrsntes that Telephone Orders for goods in stock, received by 4.15 p.m.

{Monday-Friday) will be despatched on the same dey by 1st cle: 31 (some heavy items by parcel
post) and our stocking is good. Priveta cusiomers should 18iephone and psy by giving their Access or

Bacclaycard number. with & um order valus of £5. OHicial orders. no minimum.

COMING IN A FEW MONTHS — A COMPUTER USING THE 280 IN KIT FORM AND READY-BUILT

if you would like 1o be kept fully informed — please send in your name and address

sl N TE L | N D U ST R |AL M o D U LE KITS Using only the highest quality components — Fibreglass roller-tinned PCBs — 1Cs and Displays dwect from Blue-chip’ Manufacturers

KITS FOR TTL LATCHED COUNTER MODULES

Each kit inciudes a set of displays (0 5’ Red LED type TIL321/FND507) and two PCBs one each per digit of
7447 7476 and 7490 plus brackets resistors capacuiors. a single in-hne plug and sockel nuts screws
washers. instructions. etc Sockets are NOT included and we recommend that you order Soldercon Pins

separately (112 for a 2 digit module 224 for a 4 digit module and 336 for a 6 digit module)
Each module consists of one vertical PCB holding the displays. tixed by two brackets to a hornizontal PCB. which
pbs the remaining components

SIX 0IGIT

FOUR DIGIT TWO DIGIT
.
§
Order as Order as Order as
721412 £25.66 657412 £17.98 526412 €10.52
TTL COUNTER PCB SETS
The PCBs used in our kits for Latched TTL Counters are also available separately Each set consists of the

display PCB and the component PCB plus two Connecting brackets, component iayOut. instructions and counter

Order as
S Digit Set 610-950...... £6.16 F

TTL COUNTER SET
A set of three TTL ICs consisting of 7447 decoder duiver 7475 Quad Larch and 7490 decade counter
TTL COUNTER circut available on request
Order 25 628-172...... £2.92
YTL AND DISPLAY COUNTER SET
erof 7447 7475 and 7490 TTL ICs together with a Common Anode O 5’ Red LED display Tobutda TTL
Latched Counter module you only need one of our TTL Counter PCB Sets. the appropiate number of these TTL
AND DISPLAY sets. resistors capacitors and a 5V supply TTL COUNTER circuit available on request
216-172......£2.92

¢ Digit Set 246-950...... £4.53 Two Digit Set 915-950..... £2.97

HIGH QUALITY

ATTRACTIVE SIX DIGIT ALARM CLOCK KIT

A complete kit including shm white case h 40mm. w 205mm. d 140mm with deep red panel
Features bleep alarm, snooze, automatic intensity control and high brightness display driving Twelve
or twenty-four hour format {easy 1o add a switch between them) Touch swiich snooze

ACK
£27.80

This alarm “k (s als0 available with CRYSTAL CONTROL and BATTERY BACKUP If mains power 15 v
disconn ecled (deliberately or accidentalty) the clock will keep perfect ime Accuracy to within a few
secondsamonth Whileonback-up the displays are otf 10 conserve battary but the alarm remains fully
operational ]
Orderas ACK + BBK + XTK ... ... ... ... . ... . i €£34.33 4
GCK CLOCK KIT o
Four bright green O §'* digit mantiepiece or office clock @ White case @
Sizeh 40mm w 154mm . d B5mm Complete less mains cable. plug and s
battery cx AT Sy
anie s al conir ba [

Order as GCK + GBBK + XTK £19.65
THE NEW LED DESK CLOCK .
Tne LED Desk Clock is an attractive four digit timepiece with bright red 13mm {"") displays

« Timekeeping 15 normally derved from the frequency of the mains supply but accuracy can be o

@ 'mproved by nstalling a quartz crystal umebase module (see XTK beiow) into the clock °

« Timekeeping may aiso be maintained during power cuts etc by fitting a battery backup system the U

@ BBK. which s also avarable from us Size h.40mm w 154mm d 8Smm Complete less mans plug °

» and cable 24
Order as 111-222 £15.50
Also avarlable with crystal control and battery backup
Order as 111-222 + BBK + XTK £19.90

S50Hz CRYSTAL TIMEBASE KIT
Use to improve accuracy of your digital clock @ As a 50Hz source in @
clock with battery backup @ Accurate to within a few seconds a month @

]

k.QM“

Size h 14mm. w 64mm d 49mm
ST % Ouder as XTK £6.28
amaun DIGITAL CAR CLOCKS

A“' =

CCK EENER AUT-CK

CRYSTAL CONTROLLED 6 OIGIT CAR CLOCK WITH INDEPENDENT JOURNEY-TIMER.
Shows ume or elapsed time in hrs mins secs @ Runs off car 12v supply @ Nine push buttons for
Start-Stop-Reset. selecting display 10 show time or elapsed time @® Al controis functional
irrespective of display mode @ Kit complete with case

0rder 85 CCK .. ocoeose oo ae e e £€a2.00
THE SINTEL CAR CLOCK KIT
F 05 reddigis @ Neat white case @ Crystal control @ Batiery backup @ Sunabie for ali 1 2v
th cars @ Size h A0mm w 143mm d 85mm Complete less battery
s AUT-CK £17.85

KITS FOR CMOS LATCHED COUNTER MODULES
Each kit includes a set of displays (0 5'° Red LED type T1L322 /FND500) and two PCBs. two 4511 and one
4518 CMOS ICs for each pair of digits, plus brackets resistors. capacitors, a singie in-hne plug and socket
nuts. screws. washers. instructions. etc 1C sockets are not provided and we recommend that you order
Soldercon Pins separately
Each module consists of one vertical PCB holding the displays fixed by two brackets to a honzontal PCB. which
holds the remaining components
TWO DIGIT SIX DIGIT FOUR DIGIT
Order as
548470...... £10.42 191-470.....£25.85
CMOS COUNTER PCB SETS
The PCBs used 10 our kits tor Latched CMOS Counters are also available separately Each ser consists of the
dispiay PCB and the component PCB plus two Connecting brackets. component layout. instructions and
counter Circuit
Order as
Six Digit Set 719-950...... £5.01  Four Digit Set 462-950 .....£3.73  Two Digit Ser 855-950. ... £2.48
KIT FOR SINGLE PCB CMOS COUNTER MOOULE WITH
LATCH. A complete kit for building a 2 digit single PCB_CMOS i
Counter Module with Latch Inctudes PCB x TIL322 or
EI;DSOO 2 x 4511 18x 4518. Rs socket pins e Size h
mm w 71mm d 18mm
Order as 142-269 £8.60 arns 1|
1
DATABOOKS
Intel Memory Design Handbook . .
Intel BOBO Microcomputer System U:
Motorolas Booklet From the C:
Motorola McMOS Databook (Vol. 5 Serias 8) . . . .. oo =
6800 Mi A i Manual .
la M6800 Manual
National SC/MP Introkit User's Manual
National SC/MP Technical Deacription . . .
Nationsl Semiconductor TTL Databook
RCA CMOS and Linesr IC Databook
Texas Instruments Pin Configuration Gui
A very uséful set of gloss cards showing 10p and botiom pinout views of 7400 ICs plus many others
T £2.95
Zilog Z80-CPU Technical Manual . .. .. ..
Zilog ZB0-CTC Product Specifications .
Zilog Z80-PIO Technical Manual . ... .......
Mos €D4020 1.28 CD4040 111 CD4066 0.63 CD4036 1.08
- 04021 1.04 (D404 0.86 D4067 3.85 (04097 3.85
g 2ol RCA 04022 0.94 34042 0.86 01068 0.23  CD4098 113
4000 0.17 C04023 0.23 CD4043 1.01 04069 0.23 CD4099 1.90
4001 0.18 (CD4024 0.80 (CD4044 0.96 (D4070 051 CD4502 1.24
D4002 0.17 -04025 0.23 CD404s 1.45 CD4073 0.23 CD4510 1.41%
CD4006 1.20 CD4026 1.78 C(D4046 1.37 04072 0.23 (D451 1.72
€D4a007 0.18 CD4027 0.58 (D4047 1.04 D4073 0.23 CD4514 284
C04008 1.00 (Da028 0.92 CDa048 0.58 CD4075 0.23 CU4515 3.2a
D4009 0.58 (04029 118 €D4049 0.58 (Da076 1.38 CD4516 1.40
04010 0.58 (D4D30 058 CD4050  0.58 CD4077 0.45 CD4518 1.28
CD4011 0.20 CD4a03 230 C0405) 0.94 Cp4078 0.23 CD4520 1.19
CcHa012 0.23  Cpa032 1.02 CDa052 0.94 (04081 0.23 C04527 1.64
04013 0.58 (04033 t1.4a CD4053 0.94 CD4082 0.23 CD4532 1.38
D4014 1.0 CD4034 1.97 CD4054 1.20 (CD4085 0.78 CD4555 090
D4015 1.04 "D4035 1.22 D4055 1.36 (CD40B86 0.74 CD4556 0.90
04016 0.58 ¢ 36 3.29 CD4056 1.38 CD4089 1.60 mC14528 1.22
204017 1.04 1037 0.98 CD4059 4.93 (CDA4093 0.92 MC14553  4.68
~04018 1.03 C04a038 1.10 CD4060 1.15 Cp4094 1.84 !MG508 8.05
C04019 0.58 (CD4039 3.20 CD4063 1.13  C04095 1.08 1
COMPONENTS Send for Free Catalogue
.MPUl VEROCASES OISPLAYS SOLDERCON 2/SPST 259-461
MC6800 24.84 7514704  3.36 FND500  1.30 PINS !
280 2950 7514110 4.0 Tit321 1.50 100 0.50 4/SPST 560-461
751237J 2,50 TIL322 1.49 1000 4.00 .09
TRANSFORMERS 7512380  3.00 5LT01 5.80 3000 10.50 8/SPST 187-461
LEDTRF 1.95 751239K  3.58 xTAL TIMEBASE .85
SLTRF 1.95 cnvsgus MODULES DIL SWITCHES | 0/SPST 725-4:51
32 768kHz  3.50 671-50 50H:z PCB  mount N
VEROBOARDS 5 12MHz  3.60 821.100 1001210 smiches 0 1° pa | SPOT g2easi|
375" x 5 MEMORIES 740 spacing 0 3" :
103/P16 x 2PK  gy34 19.50 CLOCK CHIPS between rows. 8 g AR 847;4?(1)
. 192 50246 3.10 AY51202 310 187461 fits in a 4,5P0T 991 4'51
U a Uk 211244 410 AY51224 360 standard 16 pin S
126/P16  2.55 4o 8.05 MK50253  5.60 DIl socket :

Offrces at 209?0w/ey Road. Oxford. but please do not use this as a postal address
OFFICIAL ORDERS ARE WELCOME from Companies. Govt. Depts., Natn. Inds., Univs., Polys.. etc.

ORDERS: C WO add VAT @ 8% + 25p P&P TELEPHONE and CREDIT linvoice Orders add VAT @ 8'% +
50p P&P and piease see "FAST SERVICE." EXPORT Orders welcome. no VAT put add 10% (Europe). 1
(Overseas) for A Mail P&P For Export pastage rates on heavy items — contact us first

SINTEL

SEND YOUR SINTEL
ORDER TO PO BOX 75C, OXFORD
Tel. 0865 49791

)
2 Ao Aancing

CAPACTANSE RiOGE

“‘ ‘

\j [T

Two terminal measurements
Less than 2 seconds to measure
Autoranging — 1pF to 2000pF
Accuracy — *0.59 X
Large digital display 3

* % % % %

Low profile metal instrument case
Continuous measurement

* %

Electronic Services & Products Ltd.
Middle March, Daventry, Northants
(03272) 76720

Modet 348

Auto Ranging
capacitance bridge

Available Wide Range C-Meter mea-
direct from sures electrolytics in less
than 1 second. No brnidge
w‘ balancing means you el
minate errors and save

PO Box 19 nme

Automanc Capacitance Bridge features fast
accurate measurement from 1pF to 2000uF. Full
Autoranging means you get the facts without

confusion Price £235

Orchard Road
Royston, Herts
SG8 5HH
0763) 4117

WW—070 FOR FURTHER DETAILS
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Direct from the makers

ADAPTABLETO + OR —
EARTH AS REQUIRED
REV. LIMITED CONTROL
INSTANT REVERT-TO-NORMAL ..
IGNITION SWITCH ’ %
ON-OFF SWITCH TO IMMOBILIZE
ENGINE

FULLY GUARANTEED

VALUE SUPREME!. EASY TO INSTALL

Nothing extra to pay for
With SUPER SPARK MK. § you get all the advantages

of electronic 1igmition tor your car year-round easier .

starting, fuel economy. better working life from the

engine PLUS essential features which come as extras in .

other makes. Built from heavy duty components on POST FREE IN U.K

mproved circuit board, now in heavy gauge aluminium 5 e

e ) Y e COMPLETE KIT INC.
AT,

case 6%’ x 4%’ x 2" with neon indicator and colour AL
£10.50

coded leads {approx. 27"")
POST FREE IN u.K.

b

READY BUILT INC.

OVER 14.000 SUPER SPARK UNITS HAVE ALREADY
BEEN SOLD
FOR DELIVERY BY RETURN S A E brings leaflet

Made in UK by STIRLING SOUND (Dept WW&7)
37 VANGUARD WAY, SHOEBURYNESS. ESSEX
Phone (03708) 5542
-220-224 West Road. Westcliff-on-Sea. Essex SSO 9DF

Shop
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The H4ZUE COMPREHENSIVE

stereo tuner is just that.
Also available in kit form.

Developed over several years it offers all necessary
functions plus many UNIQUE features, to ensure the
highest standards/ease of operation/value for money,

BUT ITS NO GOOD trying to tell you any more about
it here — our booklet runs into several pages.

Just send s.a.e. for
FEEI'LIITI

further details.
ELECTROMIC DEVELOPTENTS

S9A ST AUB
EAST SUSSE

WW-062 FOR FURTHER DETAILS

ADAPTABLE
BOXES

The new CHL range of boxes
moulded in ABS are easily punched
or drilled. The lids are retained by
4BA screws into brass inserts

Dimensions
MB1  75x56x35 (mm)
MB2 95x71x35 (mm)

MB3 115x95%37 (mm)

Full details on request

CHL Components Ltd
Appleby ST Mill, Appleby Street, Blackburn, Lancs

Or telephone our sales office
Skelmersdale 20747

RADFORD HD250

High Definition Stereo Amplifier

A new standard
for sound reproduction in

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

Rated power output: 50 watts av. per ch into any imp

from 4 to 8 ohms, both channels driven.

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

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

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

Hum and noise: Disc,—83dBV measured flat with noise band width 23 Khz (ref
SmV): —88dBV “A’ weighted (ref. 5Smv)

Line —85 dBV measured flat (ref 100v)
—88d BV “A’* weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

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

# Mail Order and Personal Export enquiries: Wilmslow Audio. Swan Works, Bank
Square, Wilmslow (Tel. 29599)

i Now available ZD 100 power amplifier and ZD22 pre-amplifier

WW--024 FOR FURTHER DETAILS

SURROUND SOUND KIT
(s ) -

Demodulator TDM29 Type A Variomatrix Decoder

A new JVC design with Decoder Synthesizer Type 3A

improved muting (with or without SQ Option) Type 5A

PRICE LIST [VAT in brackets: overseas cuslomers neglecl)

Complete kit £35.00+ 4

CD4 PCB ICS: and coails only £18.00+ :IEZZ gg;

Qs Variomatrix Decoder Kit £32.00+ (£4 00)
‘As above but with SQ option £36.00+ (£4 50)

so Type L3A Kit £26.50+ (£3.31)
Type LHA Kit £31.50+ (£3 94
PCBs (for both types) £6.90+ (£0 86)
Master Switch Kit £9.50+ (£119)
4 Gang Potentiometer £2.00+ (£0.25)

{Overseas Airmail £4 per kit
For details send SAE to

COMPCOR ELECTRONICS LIMITED

9 DELL WAY, LONDON W13 8JH. Telephone 01-998 8221
WW—072 FOR FURTHER DETAILS

TELERADIO SPECIALISTS IN DESIGNS by J Linsley Hood

fxample VERY LOW DISTORTION AUDIO
OSCILLATOR TYPEAO113

An deal instrument for checking Hi-Fi Amp

SINE AND
SQUARE WAVE
1v output 6001}

02%
100KHz

DIST
10Hz

Kit Price £19.50 PP &Ins £1 Made £23. Tax 8
Atso avarable THD Analyser M S G AC Mithiynltmete >
Frequency Meter ¢ n we have pliter 18 omley
insley He Mullard  »t
Send S A £ (f'scap) for comprehensive Iist
TELERADIO ELECTRONICS

325 Fore Street, Edmonton, London, N9 OFPE
Telephone: 01-807 3719 Closed Thursdays

WW —u21+0OR FURTHER DETAILS
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axis plug-ns for specific applications
Eight plug-ins provide maximum versati-
lity Easy to calibrate and maintain, few
adjustments. no distributed amphifiers or
delay line adjustments Positive syncing
over entire bandwidth  Plug-in Units
1750A Dual Trace Verticat Ampiifier
40MHz 5DmV/cm 17818 Sweep Delay
Generator Sweep Selector provides {(a)
Main Sweep (h) Delaying Sweep
brightenad segment of trace indicates
ume retationship between delaying
sweep display and main sweep display (¢}
Main Delayed Sweep (d} Mxed Sweep (€)
Single Sweep of main sweep £295.00
PHILIPS

PME507 Transistor Curve Tracer Sohd
State CRT 10 X 12c¢m Full spec on
request £475.00

10MHz Dual Beam Oscilloscope
PM3233 2mV sensitvity True dual
heam 8 X 10cm scieen Signal delay in
hoth vertical channels Triggenng Auto

AC DC & TV £520.00

PROBES

X1 Part No 90 £6.50

X10 Part No 91 £6.50

X1 & X10 (swirchabte} Part No 95
£10.50

SOLARTRON

CD1740 50MHz Scope System ¢ w
CX1741 & CX1744 Dual Trace
DC-50MH: 10 x Bcm display Sensit
vity 5mV.em 1o 20V em Delayed
sweep, Sohd State £485.00
Portabie Scope DC-6MHz Double Beam
C1436 £105.00
Portable Scope CD 1100c-15MHz Plug
ns avalable CX1441 1443 1148
1571 £180.00

TEKTRONIX

Twne Mark Generator 1B4 £275.00
5nsec Pulse Generator Model 2101 ¢ w
loads and connectors £575.00
Time Mark Generator 2901 £450.00
Puise Generator Model 110 £95.00
DC 15MHz Portable Oscilloscope 422
Dual Trace Small size and lightweight
10mV/div to 20V "div £595.00
DC-30MHz Oscilioscope 545A ¢/ w CA &
t Plug-ins £445.00

TRANSMISSION TEST
EQUIPMENT

AIRMEC/RACAL
Wave Analyser 248A 5-300MHz
£250.00-£300.00
Wave Analyser 24B Freq range
5MHz-300MHz £145.00
Modulation Meter 409 £295.00
Type 210 Modulaton Meter (earher
version of 2104) £85.00-£100.00
Type 210A Modulation Meiter
2 5-:300MHz AM Range 0-100% FM
Range O to - 100KHz in 4 ranges
£185.00-£245.00
HEWLETT PACKARD
Sweeping local Oscillator 3595A
Plugn for use with 35390A Wave
Analyser Freq range 20Hz to 620KHz
£650.00

Carriage and packing

charge extra on all

items unless otherwise

stated

WW—094 FOR FURTHER DETAILS

49-53 Pancras Road, London NW12Q8B
Tel: O1-837 7781

MARCONI INSTRUMENTS

AM/FM  Modulation Meter TF23008
Measures F M deviation up to 500KHz
at carrer freqs up to 1200MHz AM
depth up to 95% at carner freqs up to
400MHz Equipment in unused condition

£945.00
MF Transmission Test Set TF2333. Freq
range 30H:z to 550KHz Measures
response of active and passive transmis-
sion network. Full spec on request

£600.00
Distortion Factor Meter TF142F Funda-
mental Freq Range 100Hz-8KHz Dist
measuring ranges 0-5% 0-50%. Mea-
sures all spurious components up to
30KHz £60.00-£80.00
A F Transmission Measuring Set Model
TF2332  Frequency Range 20Hz to
20KHz £400.00

RADIOMETER

Wave Analyser FRA 2 T3 Special version
of FRA 2 with facibties tor intermodula-
non measurements and selective mea-
surtements of frequency responses Freq
range 30Hz to 16KHz ncremental freq
OHz to - 60Hz Selectivity 3 curves with
following 1dB points = 1 25Hz - 12 BHz
- 63Hz and 60dB points * 40Hz

130 350
Hz Hz

150 450
Volitage range 100.V-1KV  Auxiliary
Oscillator Range OHz to 1 6KHz and 1 5
1o 1 6KHz o'p - 10V (EMF) contin
uously variable Impedance 1 Kohms
16..F £375.00

BRIDGES

MARCONI INSTRUMENTS

TF936 Impedance Bridge £125.00

Universal Bridge TF1313A {0 1%)
£525.00

LCR Bridge TF868B £115.00
TF1245 CCT Magn Meter ¢ w Osciliator
TF1246 £685.00
ROHOE & SCHWARZ

L C Bndge Type LCB BN 620 Used as
Inductance Bridge 10.H to Y000H
Used as Capacitance Bridge 10nF to
1000 F £165.00
WAYNE KERR

COMPONENT BRIDGE B521 (CT375}
Self-contained portalie mains-operated
equipment designed 1o provtde accurate
measurements over an exiremely wide
range of resistance capacitance nduc-
tance and impedance values Resistance
10 ranges from 1M ohm to 1000M ohm
Capacitance 10 ranges from 50k .F to
500pF Inductance 10 ranges trom 1.F
to 500 KH Capable of measuring
components In situ £105.00

FREQUENCY
COUNTERS

ADVANCE

Counter TC16 5Hz-80MHz 5 digit
£110.00

Timer Counter TC12A 5 digit 2Hz to

15MHz Time & Penod 10mV sensitivi-

ty Brand new condition £160.00

FLUKE

Industrial Counter Totaliser 1941A

5Hz-40MHz 40mV sensitivity R P M

measurement £150.00

VENNER

10MHz Freq counter TSA 6674 £80.00

RACAL

Frequency Penod Meter 5Hz-10MHz

9520 Penod Average measurements
£110.00

MISCELLANEOUS

ADVANCE
Digital Panel Meters DPM 102 103
112P. 201, 204 301 302 303 306
343

Price and specs. on application

BIRD
Coaxial Resistor BO53 10W RF coaxial
load resistor £20.00

Wattmeter Termaline 6835 3 ranges
0-120 / 0-600 / 0-1200W 30-500MH:z
£425.00
Wattmeter Termaline 67 3 ranges 0-25
0-100 0-500W 30-500MH2z
£265.00
BRUEL & KJAER
Random Noise Generator 1402 £250.00
Automatic Vibration Exciter 1018

£495.00
CAMBRIDGE
AC/DC Resistance Box. 5 decade
£70.00

GENERAL RADIO

Standard Frequency Mulupher 1112A
Price & specs. on application

Standard Frequency Multiplier 11128
Price & specs. on application

HEATHKIT

Distortion Meter 1M-12U £40.00
MARCODNI INSTRUMENTS
A F Atenuator TF338C £75.00

R F Power Meter TF1162 1 £75.00
R F Power Meter TF1152A71 £80.00

ROHOE & SCHWAR2

VHF Field Strength Meter HFV
25-300MHz in 1 band Measurement
range 100dB (.V) 50 ohm impedance

£1750.00

Standard Stereodecoder MSDC BN4193
£850.00

Polyscop | £950.00
Polyscop Il £1400.00
Selektomat USWV £800.00
Frequency Indicator FKN £475.00

TE.S.

Field Strength Meter MC661 VHF UHF
Freq ranges 41-65 65 108
155-270MHz  465-800MH:  Input
Impedance 75 ohm unbalanced 300
ohm balanced Sensitivity 20.V to
10.000.V Supplied with leather case

£90.00
WAVETEK
Programmable Phase Meter 775
£795.00

Please note: All instruments offered
are secondhand and tested and

guaranteed 12 months unless
otherwise stated

www americanradiohistorv com
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The Test Equipment People

SIGNAL SOURCES

ADVANCE
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Signal Generator J4 10Hz-100KHz 600
ohms impedance. Sine & Square Brand
new condition £150.00
V H.F Square wave Generator SG21 10

KHz-100MHz Max o/p 2V £50.00
H1 Audio Signal Generartor 15H,-50KHz
Sine and Square £35.00
E2 RF Signal Generator
10KHz 100MHz £76.00

H1E Audio Signal Generator Sine &
Square Wave 15H, 50KHz 200V 10 20V
iSine) Distortion 1 14mV 10 140V
{Square). Brand new condition  £70.00

HEWLETT PACKARD
10515A Frequency Doubler Extends the
usable frequency range of -ignal
generators  Operating on inpat tre
quencies O 5MHz 10 500MHz 1t provides
a doubled output in the range of YMtiz to
1GHz The frequency response of this 50
ohm device s very Hat (- - 2d8 typially)
over the entre frequency range and
undesired harmoncs are well sup
pressed Brand 211A Squire Wave
Generator 1Hz-1MHz £75.00
FM A M Signal Generator 202H F M
AM CW & pulse coverage 5.1 10 216
MHz RF o‘p 01.v02V L0ohms
Impedance t450.00
Audio  Signal Genwerator 206A
20Hz-20KHz - 2« accwracy Distoiton
1% £90.00
612A-U HF Signal  Generator
450-1230MHz 0 1.V.0 5V (50ohms)
A M nternal & external Pulse mod
tacihnes SUPERB CONDITION
£1250.00

MARCONI INSTRUMENTS

TF1060 U HF Signal Generator
450 1250MHz  Sine wave and pulse
am £350.00

Signal Generatar TF867. 15KH2-30MHz
0 p04.V-AV Int & Ext mod Suppled

with Terminating unit £185.00
1TF2D005R Ywa Tone So ™
mstrument  coniprises  1wo fennr
low-distortion af  osciioto and a
morntored  attenuat it form
ompact test ser for measuremen
inter modulation vt it e
methods jecommenden by S M P T

and CCIF Frequency inge 20Hz 10
20KH? m six bands feac! lat
be adjusted and used fvoendrnily)
Harmonic distorbon  less than O 05
between 63H: and 6KHs when using
unbalanced output Generaily igc than
1% under other conditons  neemo
dulation  Below -80dB with respect to
the wanted signal Amphtude Reterence
Ltevel Up to +10adBm ton
oscillater  Output attenuator 1 11d8
0 1dB sieps Ouput impedance 6001)
unbalanced 600.) 150t} or 75
balanced and centre-tapped £485.00

FM AM Signal Generator TF
995A 3S Munistry type No CT402
1 5MHz 220MH7 R F o p
2.V-200mV Internal & External Mod
Faclities V. good condinion £385.00
A M Signal Generator TFBO1D 1 Freq
range 10-470MHz R F output 0 1.1V
Piston attenuator  50ohms Impedance
Modulatiors Int AM  1KHz [xt AM
30H7-20KH: Low spunious F M & dnft
VSWR 12orless £400.00-£800.00
A M Signat Generator TF801D 1§
Military version 10-485MH 2
£450.00-£800.00
R C Oscillator TF1370A 10Hz-10MH:2
Square Wave up 10 100KHz High
Outputs up 16 31 6V £285.00
Phase AM Signal Generator TF 2003
0 4. 12MH2z £150.00
AM  Siynal Generator TF 8018/3S
12 485MHz 0 1.v 1V £195.00
R C Oscillator TF1101 Frequency range
20HZ 200KHz  Ouiput  Direct into
600120 20V vanahle Attenuator O 6d8
in 10dB  steps impedance 600()
Distortion Via 1KHz Filter less than
(OB} Ditect or via Attenuator Less than
05 50Hz-20KHz  Less than 1°¢
20Hz-20DKH, £120.00-£150.00
Signal Generator TF134H 4 Late
models 1n super conditon
£500.00 10 £650.00
MF HF Signal Generator TF2002
10KHz 72Mtiz 10U -~ AM  depth int
A M Vanable from 20Hz 10 20KHz R F
o pO0 1.Vito2VSold State £675.00
AM M Signal Generator TF995B 2
£675.00
MARCONI-SANDERS
Microwave Sweep Generator type 6600A
w 6619 plug n 1 7GHz.4 2GHz
£2900.00
MUIRHEAD | F Decade Oscillator
D8B8OA 2 phase 0 O1Hz 11 2KH.
£295.00
Decade Oscillator DBYOD 1H2-11 2KHz
£260.00
PHILIPS
PM 5i67 Function Generator Sine
nangle  sqQuate positivee pulse negatve
pulse and tamp 9 1 .and 19 0001 Hz 1o
10MH? {sawtooth and pulseé up 10 max
1MHz} Ouput 40VIP P) Impedance 50
onms Varahie DC Otfset  External
sweepn  Sinyle shot. set phase  Hoid
funcuon QOverange warming hiyht Superb
condition £615.00
PM5501 Colour bar generator Extiemely
light and compact instrument for mobile
maintenance 5 different 1est paterns for
colour and hlack white TV ipstallaton
and service R F output signal switcha
ble VHF  Band and UHF Band IV

TKHz 1c t sound pedformance checks
(sine wavr) £165.00
50MHz Py Guenerator PMS 712

£435.00
Pulse Generator PM5775 £800.00
Pulse Geneiator PM5776 £900.00

L F Geaerator PM5105 10Hz 100KH?
Sine & Square Wave 2VIRM §
Stabilised Low Distortion 08
{10Hz 100KHz) £156.00

DIGITAL VOLTMETERS
AV{}ND MULTIMETERS

Test lvads £4.00
Muttiminor Mk 4w carrying ease and
leadds £13.50
Model 7x £40.00
Heavy Duty Mk b (with case) £40.00
DYNAMCO

M DM2022S 10.V 2KV Max
reading 39999 Accuracy 0 02
Resolution 40 000 tnput unpe
dance ?5KMohms £265.00
Digital Voltmeter DM 2023 ¢ w DC

wing unit €1 Scale 99899 0 001

FSD OC Accuacy 10.V-1Kv DC
£450.00

HEWLETT PACKARD
DvM type 3430A 3 dwytt 5 ranges
100mV 10 100V FS input esistance
10Mahins Qverload protection £145.00
Mulnmeter 34702A with Display
347.00A 4 digit display 4 ranges both
AC & DC pius 6 ranges of ohins AC
ton covers 45Hz to 100KHz Ohms
anges are 100ohms 10 10Mohms  FS
LED cisplay New condition A much
aught-atter  ae e stdl n current
production £400.00

49-53 Pancras Road
London NW1 208
Tel: 01-837 7781

PHILIPS

Electromic Analogue Multmeter PM2503
DC & AC volts 100mv IKV fsd
Resistance 100 ohims-10M Ohms. DC &
AC Current 1 GA- 1A s g £85.00
OMM TYPE PM2522 3% digit DC
Volts 0 2 1KV AC Volis 0 2-600V
AC’'DC Current 0 2mA 2A R == 200
ohms 20 M ohms Acruracy 0 1

0 of range DC Volts Full cucunt

protection LED display £150.00
POLAND
Meratester  Multimeter 15 mv 1o

1 bkv fult scale AC & DC 0 15.A 10
1 5a full scale AC & DC Accuracy
1 5% over wide range Resistance &
decibel measurement  Battery or AC
supply operation  Inpur Impedance
100Mohms (DC} 10Mohms 60pF 5 to
150mV ranges (AC) 100Mohms 20pF
500mV 10 1 5KV (AC} NEW £85.00
SIGN/ROGERS
A f Voltmeter AM324 £60.00
SOLARTRON
A C Converter LM1219 30mV -300V
mean reading Freq range 10Hz ~10KHz
P.O.A.
D C Digital Volrmeter IM1420 2
25.V ~1Kv in 6 ranges -0 05% DC
accuracy £235.00
DVM Type LM1420 2Ba DC true
R M S and mean A C sensing Accurate

measurement trespective ot harmonic
distortion  accuracy (0 25¢ Freq
20H7 - 20KHz £325.00

DVYM Type LM 1140 2 10_V -2Kv DC in
5 ranges QOven controlied zensrdiode
Accuracy -0 033 FSD - 0005
reading P.O.A.
DV M LM1480 3 Autoranging version
of LM 1440 Max reading 39999
5.V -2KV DC Full spec on request
P.O.A.
DVM LM 1604 DC only 1.V
sensitivity 0 01 accuracy Mag
eaing 19999 1 .V - 1KV Remote and
Autoranging 1 10UB senes made reject
ot No common Mode error P.O.A.
DM M 7050 (autaranging)  £245.00

OSCILLOSCOPES

COSSDR

Dual Trace Scopc 4000 50MH?z 7nsec
Rise Time 5mV sensitivity Calibeated
sweep delay Gared tugger X Y display 8
x 10cm display £485.00
DYNAMCO

Type 7200 1°MHz Dual Channel
Partahle ¢ w Plug Ins 7201 & 7212
Sond State 10mv dwv 10 5V dwv X10

n channel pernuts  tmV div to
12 5V div Calhtrated Sweep Delay ¢/w
batt pack £310.00

HEWLETT PACKARD

~ -
‘. e
Type 175A 50MHs Bnght sharp trace

% 1U0cm display  Plug-ins provide
handwidihs 10 510MHz Vertical and time

ADD 8% VAT
TO ALL PRICES

WW—04: OR FURTHER DETAILS
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PHILIPS

YOS PHILIPS
I=F1 {05

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

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

=y 3y ¥ X 7 1 % I 1L 5 L}
o]

Please send me, quickly, the new colour catalogue.

103

PHILIPS

Mk Il FORMUILA 4"

SO WG L
PROFESSIONAL LABORATORY
Silicone Damped Pich

The be rsal 1o i

K=Lij

most impressed with its performance Micro-Acoustics Corp, USA
my Shure V15/3 has never sounded better, superb arm, speakers

suddenly In phase C. Tchalekian, Canada
l Name using Sonus Blue Label the sound was best of all by a very wide
margin over the finest other arms tried R S Golombeck, USA
l Address finest tonearm to date with ADC XLM Mk. 2 and SUPEX MMC

Louis Kalamaras, USA
World's best tonearm, makes a Decca track fthat ought to be
enough) Audiogram, USA
JVC X-1 fitted at last, someone has designed a pick-up arm
complementary to the best cartridges available

Postcode

8 B Collyer, London
more listening pleasure than with any other tone arm used Stanton
681 EEE ADC 26 & Fidelity Research Au Chu Chung. Singapore

Leaflet on request
MAYWARE LTD. (Dept. WW8)

15 Heather Walk, Edgware, Middlesex HA8 9TS
England

——=T
-l
T
z
°
w
Ly - ¥ r T ]

SEND
TODAY! |

S.S.T Distributors is a member of
the Phikps Group of Companies.

********************************************i’***************.*********;
OVER 300,000 IN STOCK! RCA PHOTOCELLS 7193 (LDR's), £2.75 per § with techinfo BRUSH CLEVITE 2-CHANNEL RECORDER. 1 sprocketless chart

Push button gearbox 1 5 25 125 mm min Twin intal amphrs Gwving
MULTIWAY AND R.F. CONNECTORS

10mV 10V range vanable sensy elect zerong twin event markers 13 x
13 x 12 116y 60Mz nput £92.80 nnc care & VAT)
BY PRACTICALLY ALL U.K. AND OVERSEAS
MANUFACTURERS

ALPS TRUE VU METERS
ATTRACTIVE IN APPEARANCE!
STANDARD VUA SCALE!

VARIAC-DURATRAK V6H. 24v 10 270v 50Hz 3A With knob and dial
Shrouded tmnls £9.45 inc P &P & VAT)

lewel movement Many of these watches are as
new but all have been completety overhaulted and
checked for accuracy Fitted strap Black face
£21.80 nc P &P AH wetches: Inspection
against remittance.

GS WATCHES all with brushed stamnless steel
case wilh strew back and black face
Manufactwed by CYMA VERTEX RECORD etc

1o a standard specitication Completely
overhauled Fitted strap £10.85 tinc P &P} we
also have imaed quantities of these watches by
OMEGA BUREN HAMILTON and (WC at
£17.35 ¢ P&P

Catalogue of Alps meters on request

PANEL DISPLAY RECORDING CAMERA. Manufactured AG!
Specifically for the recording of complex nstrument displays on 2%in x
2van shots Fitted B0mm F3 5lens Shutter speeds 1,100 1 50 1 25
sec and tme exp Focusing at 1 75 1o 50f1 in 18 steps Aperture stiys F3
to F22 Pusmatnc viewhinder and facihity for viewing direct on ground glass
screen Rotaung hilter attachment Cord film advance and shutter cock with
septe Button control and electrcal retease facdity {24V DC) Spool holds 40
exposures Camera may be wall mounted on bracker supphied Tripod
mounting socket provided In wooden case Soumewhat used but
serviceable £32.50 (nc P & P and VAT) Some brand new avalable
oA

Sk Gl Tiaid Vil e O D e
H e ur order
ANALYTICASL ERQUOIIZMENT 2823 gz;
GAS CHROMATOGRAPHY RESEARCH OVEN .
PV4051/40586 (other GC items in stock) AUBS 753 AUTOMOBILE TEST EQUIPMENT
A large capacity oven of low thermal mass for use between 35 and 400 C : . SERVO AUTOTESTER No. 1. 03 2 & 0 16v 0-80 A-DC & 020K
Prowides a forced arr circulating system yielding 1000 changes of air per Reasonable quantities ex-stock Ohms dwell angle and speed for 4 6 & 8 cyl. engines and E H T SEC
min The oven has forced ar cooled Outer surlaces when the internai' Discounts on quantity orders. VOLTS A substitute capacitor s incorporated Size 26 5 X 14 x 16 5em
temperature 15 tugh 210 240V 50Hz 2 6KW £35 + carnage wi 3 25Kg With handbook £47.25 inc P &P & VAT
SERVO AUTOTESTER No. 2. 0 16v 0 BOA dweli angle and speed for
4 6 & Bcyl engines Size 16 x 95 x 6 5 cm Wt 0 45Kg With insins
IONISATION Al\:PLIFIER PV4075 . | — Su4s 69 X 53 mm £13.83inc P &P & VAT
A mod high grade low noise solid state amphifier to feed a poténtiomet
e ranges from 10 108 % 10 A S B G ol mA SuUs5 87 X 63 MM sERVO AUTOTESTER No. 3. Simultaneously on separate meters 0-16v
TmV 10 100mv Lineanty 0 1% fs Noise less than O 5% fs a1 max " SUBs 105 X 77 mm 8O0B80A Size 17x10x 7cm Wt 0 45Kg Price £15.64 nc P &P & VAT
sensitivity  Back off facity Dimensions 28 x 10 x 43 cm deep With AUBS 110 X 77 mm SERVO AUTOTESTER No. 4. Dwell angte and angmne speed Hand hetd
operating information £37.80 (C Pd U K ) nstt wze 13 X 8 X 5cm Wt 0 26Kg Price £8.26 nc P RP & VAT
Details of these three and other gas chromatography ems prce 25p
iC WO only) Handbaoks (complete) available
LABORATORY Tantalum Capacitors
STAINLESS STEEL VACUUM CONTAINERS FOR LIQUIDS KEMET, ITT, PLESSEY, ETC.
Capaciy 2 US GALLS FITTED WITH DELIVERY TAPS Brand ¥ \
pacily rand new in Meti H
cartons. - £32.50 + carnage LBEmHa L ALL AVAILABLE EX STOCK in
504 €51 ANUFA UANTITIES
0a o un MANUFACTURING 0
AIRCREW CHRONOGRAPHS s sos
150C €907
Stainless steel case with screw back luminous 3voc €90 MlL
hands anu markings One fifth sec sweep hand
controlled independently of main movement by ALL ABOVE PRICES INCLUDE
press 1o stant stop and return to zers button 15  P.&P. and VAT AND SERVOMOTORS EX STOCK

PLESSEY GROUND BASED U.H.F. GROUND/AIR TX/RX

FOR EXPORT ONLY OR SALE TO LICENSED USERS

Single Channe! Recewver 5820-99 932 5694

Single Channel Transmitter 5820 99-932 5698

Single Channel Amphfier 5820 99 932 5701

Power Umt for Amplifier 5820 99-932-5700

Cooler Unit 5820 99-932 3995

These assemble into free standing rack umt providing UHF
communitations over 225 0 10 399 9MHz the TX Ampliier unit giving
100 Watts R F output into 50 Ohms Spare sub-units avadabte All are
guaranteed new and unused Full detais on request

TAPE STORAGE CANS. Brand riew hnished steel cans oniginally
\ntended for 16mm tim but ideal for stonng 7in reels of tape Our last
supply of these items was quickly exhausted a1 30p each but as a result of
3 massive new purchase we can now offer a case of 55 at £7.80nc P &P
and VAT

*******************************t**************

IRV U UV T T TS TT T ST TR SR VR S S SRS R LS SN R R RN S S R S S e R R

SPECIALIST STOCKISTS OF SERVOMOTORS. SYNCHROS, TEST EQUIPMENT, METERS AND CONNECTORS

CSPI‘(QO ancI élecl

ronic dales ﬂl

{Estabhshed 1953)

24 HIGH ST.. LYDD, KENT. Tel. Lydd 20252 (STD 0679) VAT No. 201-1296-23 TELEX 965265

ALL PRICES INCLUDE CARR. +

WW—019 FOR FURTHER DETAILS
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? TonT 005 [Na78. 050 |Dva3 2 050 UYSs XOTR 00 BYZI0 030 | OCa 06
F1.86 0.80 | N709 Q35 | PYSO 0.50 [ Ui0 ADI49 055} BYZ1l 030-| OC29 0.73
EL9) 068 | P6I 0.60 | PYSL  0.50 | 1712 14 ADI6E 053] BYZ12 030 | OC36 050
: EL95  0.67 | PABCRO 045 [pygy 040 U16 ADI62 053] BYZI3 030 | OC38 050
EL360  1.80 | PCE6 0.62 | PyR3 050 | L7 AFlo2  LO4I BY/15 203 | oC41 0.58
O E1506 120 | PCS8 062 [pygs o060 |LU18/20 40| A106  0.58] CGI2E 023 | k42 073
vA F1.509  2.50 l;ggg) o.g PY301 050 [ UIv X ii“g oﬂgﬂo C(GBAH 023 | OC43 137
GLOUCESTER ROAD, LITTLEHAMPTON . Tel. 6743 EMSD 055 5 100 1pysen 135 | Li22 . FUII5 0301 FSYLIA 0.26 | OCH 0.2
ALL PRICES SHO'V\II.N L Pv +S‘l\.l1§$;§)‘(/ 0/0 EMB] 0.0 [PC97 075 pys5onA 135 U25 3 AF1I7 0231 FSY41A 0.26 | OC45 0.3
INCLUDE V.A.T. 2 % EMS1 060 [PCI00 040 [pyson 030 | U2 o AFIZI 035]-GD4 038 | C4s 0.8
0A2 085 | 6AWSA 084 |6L1 2.50) 12AT6 045 30PIA 050 (B729 079 EBL2] 2,00 [EM84 045 [ PCCR4 038 [ pygo) 0,50 | L'3) . AbRI24 038 D5 032 | OC65 131
0B2 040 | 6AX4 075 I6L6GC 085 | 12AT7 034 30PL]  1.00 |BL63 200 EC52  1.00 [EM85 120 [PCC85 047 |pz3p 050 | U33 . AF125 0.50| D6 032 | (70  al4
0C3 0.50 | 6BRG 035 |6L7(M) 1.50 | 12aU6  0.50 [ 30PLI2 0.54 |CL33 .75 | ECSC . .10 | PCC8&  0.61 | P21 110 | U35 : 85 AF139 076 D& 023 | 71 013
024 0.55 |6BA6 040 [6L12 039 )124U7 034 30PLI3 1.00 [CVe PCCRY 049 | vor 10 | 1037 00 All78 078 GD9 023 | OC7Z 013
1A3 060 |6BC8  0.90 [6LIR 0.60 [ 12AV6  0.60 | 30PL14 1.29 [C\'63 PCCI8Y 0.52 2.00 | U45 K 56| GDIT 023§ OC74  0.26
1ASGT 055 ] GBE6 0.40.|6L19 2.00 | 12AX7 0.34| 30PLI5 1.00 |CVIER PCCH05 0.75 { (3575 20 1.00 | U47 0.71 | INT1124A 0.61 GDI2Z 023 | 75 013
IA7GT 0.60 |6BG6G  1.00 |6LD12 046 [ 12AY7 100 35A3  0.75 [CYIC PCCKO6 0.70 1 0595 10 1.00 [ L49 0.60 [ IN4744A 0.16 GD14 038 | OC76 018
IB3GT 055 |6BH6 070 {6LD20 0.80 [ 12BA6 0501 35C5 080 |CY3l PCF80  0.50 [ (35150715 1.80 | 50 0.65 | IN4852 0. GDI5 047 | OC77 032
1C2 180 |6BJ6 0.85 |gN7GT 0.70| 12BE6  0.55 | 35D5 0.90 | DI PCF82 045 | ()v03/12 1.65 | US2 1.00 |2N404 021 ‘G016 023 | OC78 0.18
1D5 075 (6BK7A 085 {6PL12 049 | 12BH7 055 35L6GT 0.80 | D63 PCF84  0.70 | (3vo4 7 300 [ U76 0.70 [ 2N966 0.6 GETII3 023 | OC7AD 0.18
1G6 100 {6BNS 100 J6P15 035 12BY7 085 35w4 035 |pACR PCF86  0.57 | ()v06:204.70 | U7% 0.45 [ 2N1756 0.58 GETIIS 023 [ 0079 047
IH5GT 086 }6BQ5 035 §6Q7G 050 I2E]  3.50 ] 35Z3  0.80 | DAFYI PCFR7  0.77 | R10 650 [ U'8) 0.80 |2N2147 099 GETI19 030 | OC¥ 013
L4 025 |6BQ7A 0.60 |6Q7GT 0.50 [ 12J5GT 0.48{ 35Z4GT 0.20 | DAF9% PCF200 135 | R]1 100 | L1560 052 |2N2297 0.26 GET373 0.44 | OCAID 013
ILD5S 070 |6BR7 100 [6Q7M 0.65| J2J7GT 0.70] 3525GT 0.80 | DC90 PCF201 1.00 [R16 200 | U153 0.50 |2N2369 0.16 GET387 0.50 | OC82 013
ILNS @70 [6BR8 125 [6R7G  0.70 | 12K5  1.50 [ 50B5 095 | DD4 PCF800 0.77 [R17 100 [L19]  0.50 |2N2613 0.45 GETS72 111 [ oCcs2D 013
INSGT 075 |6BW6 170 F6R7(M) 1.00| 12K7GT 0.50 1 50C5 ~ 0.70 [ DF33 PCFKO! 049 | R19 075 | U192 040 |2N3053 038 GHERTR 0418 [ OCs3 023
IRS 050 [6BW7 0.65 |6SA7  0.55| 12KR  0.75 [ 50CD6G 1.20 [ DF9 PCFR02 0.54 | R20 060 | L193  0.50 [2NRI21 2.90 GFTx2 0.58 | OCR4  0.28
154 040 |6BX6  0.29 |6SC7GT 0.75 | 12Q7GT 0.50 [ SOEH5  0.85 | DFo6 PCFRO5 225 | R52 0.48 | L 251 . GETS87 026 | OCI23 0.28
1S5 035 [6BY7 036 |6SG7  0.55 | 12SA7GT @75 | S0L6GT 1.0 | DH63 PCFB06 0.53 | RK34  1.00 [ U 28} GET89 026 | OCI46  LI11
1T4 930 |6BZ6 0.80 | 6SH7 055 ] 125C7 050 | 66KU  0.52 |DH76 PCH200 1.00 | P4 1.50 | L12R2 . GETRS6 026 | OCI6Y  0.50
1U4 0.70 [6C4 050 [6517  0.60]125G7 055| 72 0.70 | DH77 PCLA2  0.54 | SPI3C 0.75 [ U291 . GETX97 026 [ OCI7L  0.40
1U5 085 |6C5G 0.60 | 6SK7GT 0.55[ 125H7 0.50 | 77 0.45 | DHS81 PCLER  0.49 | TH4B 1.0¢ [ L3 .. GETS98 026 | OCI172 0.41
2D21 055 |[6C6 045 [6SQ7  0.60| 125J7  0.60| 85A2  0.75 | DK32 iy rH233 1.0 | U329 X GEX113 021 [ 0C200  0.55
2GK5 075 [6C9 200 [U4GT 080 125K7 060 | 85A3  0.75 [ DK40 TP2620 1.00 | 11339 X GEX36 058 [ OC204  0.50
2X2 076 [6C10 071 [6U7G  0.55| 125N7GT 075 | 90CVv  2.80 | DKSL TP22 100 | U3sI X GEX45 038 [ 0C206  1.05
3A4 055 [6CB6A 050 |6Us 050 12507 0.80) 108C1  0.40 | DK92 TP25  1.00 | U403 ¥ . GEX55 087 [ ORPIZ 0.61
3B7 0.55 [6C12 040 [6V6G  0.50| 125Q7GT 080| 15082  1.00 | DK96 UABCR0 0.45 | U404 . 3 GT3 030 | SFT237 0.50
3D6 040 [6CD6G 1.60 [6V6GT 1.00[ 12SR7  0.75| 150C2  0.85 | DL63 UAF42 070 | U709 . . M1 0.18 [ smin36 0.58
304 080 |6CGSA 0.90 [6x4 045 14H7 075 2155G  0.60 |DL82 UBC4l 050 [Usol 080 . MATI00 045 | ~TI276 058
30Q5GT 070 [6CL6 075 [6X5GT 0.45]1457  1.00] 303 1.20 | DL92 URCRI 0.5 | U4020  6.75 X MATIOl 050 [ SX1 6 0.21
354 045 |6CL8A - 0.95 {6Y6G 09518 1.25 | 305 1.20 {DL94 UBFY0  0.50 [V(S492 950 . MAT120 045 | Ul4706 030
A 3vs 080 |6CM7 100 {6Y7G  1.25] 19AQ5 0.65| 807 110 | DL96 UBFS9  0.39 | VP2 1.50 . OAY 04 | XZio 030
4CB6 075 |6CS6 045 | 7A7 1.00 | 19BGSG 1.00 | 956 0.50 |DM70 i . : UBL2L 200 | VP4(5) 200 |ACI32 023 OAY7 012 | Y3z 021
] 46K5 075 [6CUS 090 | 7B6 080 19G6  6.50 | 1625 250 |DM71  175{ECL83 074 [HN309 1.70 [PEN46 080092 050 | \'PI3C 0.80 [ACIS4 030 OAT0 018 | Y723 021
5CG8 675 |6D3 0.75 | 7B7 0.80( ISHI  4.00 | 1821 1.00 | DW4/350 LIS ;%\,u\n.ss HVR2  1.00 | PEN453DD | UCC8s 080 | VP23 0.65 | ACI56 023 OATY 018
5R4GY 1.00 |6DE7  0.90 | 7D6 200(19Y3  040)5702 120 [DY5]  2004rCLES 0.5 HVR2A 100 2001 ICC85 0.45 [VP4l 0.90|ACIST 030 OATY 011
5T4 2.00 [6DT6A 085 | 7F8 200 20D1 070 | 5763 1.85 DY87/6 048] FCL8S 0.64 %\'90 0.55 | PENA4 LOO | UICFRn  0.80 | VRIOS 050 [ACI6S 030 OARL 011 ALL
504G 1.00 [6EW6  0.85 | 7H7 0802004 250 6057  1.00 [DY802 O.RJEF22 I T2 .90 CCH21 200 [ VRIS0 075 [ACI66  0.30 OAx ol | ppicEe
5V4G_ 0.60 |6ES 1.00 | 7R7 200(20F2  085(6060 100 |FROCC 250 Ef—T78 |KTR .00 00 | ('CHa2 071 fVIKIA 075 |ACIER  0.44 OAX6 023
*5Y3GT 0.65 |6F1 0.80 [ 7v7 2.00]|20L1 120 6067 100 |EROCF 5.00[EF4l 075 fKT32 100 .70 | UCHRI @50 [vUITE 100 [ACIE9  0.38 0A% 014 | INCLUDE
523 100 |6F6G  0.60 [ 7v4 0.80[20P1  1.00)| 6146 470 |ESOF  220|EF73  L75 |KT41 00 00| 1UCEs2 055 [VUI20 100 |ACI76  0.64 0A91 0l
5Z4G_ 048 [6F12 050 [774  080(20P3  100| 6463 200 |Fx3F  160[RFs0 029 |KT44 100 UCLK3 057 [VUI20A 100 | ACIT7 032 31 oass o | VAT,
| 524GT 055 |6F14 080 | sD2 0.50(20P4  084) 7025 150 |FRRCC 120 | EFS3  1.25 (K163 0.60 UE4L 070 | VUIBS 100 [ACYI7 030 |BYIN0 021 | 0A20 011 | MOTHING
6/30L.2 0.7% [6F15 085 [8DR  0.56(20P5  1.50( 7193 060 CF85 036 [KTe6  3.00 UF42 080 |[W76 050 |ACYI& 023]BYIol 018 0A202 0.2
6ASG 140 |6F16 075 |9Bwe  0.90| 25A6G  0.70 | 7475 120 0.50 [KT71 .00 UEs0 040 |WRIM 120 [ACY19 023 1BY105 021 OCIS 146 EXTRA
6ACT 055 |6F18  0.60 [9D7 070 25L6G 070 | 5002 o, 042 |KT81 oy Ubss 050 [Wi07  0.75]ACY20 030 [BY114 021| 0C22 044 To
6AG5 035 [6F23  0.65 Jous 0.45(25Y5  0.80 %po-(:sﬁ 050 [KTax .75 [PL LFRS 052 [W71% 036 [ACY2l 030|BYI26 Q18| (x2i 0.4
6AG7 080 [6F24 080 )10C2 070 2524G 05&% 050 |KTW6! 150 [PL3#2~~880{ U141 070 w729 120 [ACY22 0I8|BYI27 0.21| 0C24 0.4 PAY
6AHE6 070 [6F25 100 | 10C14 050 25%5 0.7 . 040 |KTW62 L. 15304 5‘”090}[,46 0.70 fWD709 0.48 |ACY28 021 BYY23 L16| (25 044
6AJ5 070 |6F26 036 | 10D1 085 (25Z6G 0.80{ AC2PEN 100 0.40 |KTW63 1. . st 054 |XE3 060 [7
6AJ8 040 |6F28 074 [10DE7 o080|28D7 200 AC2PENDD 045 [L63 O ; Uns0 060 | Xry12 o.60 | MATCHED TRANSISTOR SETS
6AKS 045 [6F32 070 [ 0F)  o67|30A5 075 1.00 090 [LN119 0. RILDRIC 100 [XHIS  0.g0 | LPIZ(ACLIS ACIS4, ACI57. AAI20), 81p per pack
| 6ake 125 |6G6G  0.60 [ 10F9  0.65]|30C1 050 | ACE/PEN ae0 090 [INI152 pds |PL509 220 [Uhs 105 |XsGi5 120 | | QCBIDand2 OCBI. 50p.
6AKS 040 |6GHBA 080 |10F1s  065]|30C15 077 AC/P4 150 042 | (N3OS PL513 280408 0.52 | X4l 100 | OC44and2 OC45.50p.
6AL5 420 |6GKS 0.75 [ joL11  0.45|30C17 077 | ACPEN(T) 0.42 [Lz319 PLROI  0.Z44TUI2 040 | X61 160 | | OCB2D and 2/0C82. 56p. Set of 3 OC83. 76p.
6AM6 050 |6GU7 080 | joLD11 0.75[30C18 225 1.75 |Lz320 Bluva 050 | Xes 1ap | ! watt Zenners. 24v.2.7v.3v. 38y, 4 3v.4 7v. 5. 1v. 13v. I5v.
6AMSA 070 | 6H6GT 030 | I0LDI2 0.45|30F5  0.70 | AC THI 045 [ ma162 PY3)  850|Lvs2 050 |Xm5 10| !6v. 18v-20v. 24v. 30v. 12p each.
6ANS 070 [6I5GT 0.65 PiopL1z 0.55 [30L1 038 | ALso 040 |MHL4 N
6AQ5 0.68 | 6J6 0.35 | 10P13 0,80 [30L15 075 ARP3 0.60 | MHLDE All goods are unused and sublect to the manufacturers guarantec
6AQ8 039 | 617G 035 [ 10P14 25030117 070 ATP4 125 | MKT4 Terms of business Casf or cheque with order Despatch charges — Orders below €25 10 value add
6ARS 080 | 6I7T™M 0.65 | 10PIS  0.54 | 30PAMR 0.88 | AZl &'00 MUI2/14 30p for post and packing Orders over £23past and packing free of charge All orders cleared same dav
6AS7 |:00 6JUSA  0.90 | 1246 0.6 30P12 074 | AZ3I 3.00 | MXan Any parcel insured again~t damage in transit for 5p extra per parcel Conditons of sale available on
6AT6 050 | 6K7G  0.35 | 12aC6  0.80 | 30P19/ AZ4l 0.57 | N30 request Many others in stock 100 numeraus to hst Please enclose S A E for reply to anv enquiries
6AUG 040 | 6KBG  0.50 [ 12AD6 0.80 | 30P4 a0 | B36 0.70 | N208 All prices subject to change without notice
6AVE 050 | BKKGT 051 13AE6 0580 130P16 037 ) B7I9 0.70 N335 Special offer of LF50 valves sotled but new and tested £1 each

GOLDRING G10

to near half price. Complete wi

(+p/p &lIns£2.25

Build your own

GOLDRING CK2
Belt Drive Turntable

the famous Goldring company,
comes complete with instructions <o
and all necessary parts. Ready to )
incorporate into your design - 1
plinth and cover. The pleasure of £

assembling your own deck.
(Plinth, cover and cartridge not included).

Usually sold for £54.95 with plinth and cover.

Belt Drive Turntable

Famous name turntable slashed

plinth, cover and leads. Accepts
any standard cartridge (not inciuded)
; FULL 12 MONTH GUARANTEE

OUR PRICE

£29.95

OgLY
s

3

th

)

(+ p.p & Ins. £1.50)
ALL PRICES

Call in or send cheque, P.O, M.O, Access, INC. VAT
Barclaycard, Diners Club or American Express Number.

S0 Sound Audio

1908

248:250 TOTTENHAM COURT ROAD, LONDON W1, TEL: 01-

$Y-PQk

LEXDEN LODGE, CROWBOROUGH HILL. .
JARVIS BROOK, CROWBOROUGH, SUSSEX TN6 2EG
Telephone: Crowborough 5803

SEMICONDUCTOR HARDWARE

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

2 Washers. PTFE.ng Solder Tag per

kit

D04 Mica 30p per kit
DOS5 Mica 30p per kit
D04 Melinex 27p per kil
DOS5 Melinex 27p per kit

HARD ANODISED INSULATING

WASHERS

400v DC insulation

TO3 30p each

TO66 30p each

D04 with nylon bush 48p each
D05 with nylon bush 48p each

TO3 Atuminium Oxide 35p each
o ——

INSULATION COVERS
TO3 10p each
TO66 10p each

HEATSINKS |

Push Fit TO5 at 50 C per watt. 5 per

pack.

TOS5 6mm 28p per pack
TOS5 12mm 30p per pack
TOS5 18mm 33p per pack

EXTRUDED HEATSINKS
Aluminium Black.

5 Washers 5 Bushes per kit
T0O220 Mica 30p per kit
TO3 Plastic Meltnex 27p per kit

Case 30 (Mota) Melinex 27p per kit

Case 199 (Mota) Melinex 27p per
TO127 Melinex 27p per kit
T0O202 Melinex 27p per kit
TO66 Plastic Melinex 27p per kit
Umiwatt Melinex 27p per kit
TO126 Melhnex 27p per kit

MOUNTING PADS 10 per pack
TO5 4 hote 10p per pack
TO18 4 hole 10p per pack

CONVERTERS

T082/98 to TOS 10p per pack
T018 to TOS 10p pe- pack
TO98 1o TOS 10p per pack
TO39S to DIL 80p per pack
TO100 to DIL 80p per pack

kit

DIL SOCKETS LOW PROFILE TIN

PLATED

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

WIRE WRAP SOCKETS G
PLATED

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

oLD

8 way 37p each 24 way £1.20 each
14 way 55p each 28 way £1.36 each
16 way 65p each 36 way £1.75 each
18 way 71p each. 4D way £1.94 each

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

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

TO66 single 5S1Tmmx 61mm at 8 7 C per
watt £1.55.

Undrilled lengths available in 51mm at
83mm lengths

Plain 51mm 38p each

Black 51mm 44p each

Plain 89mm 82p each

Black 89mm 90p each

"~ When Ordering
All prices include 8% VAT
Please word your orders as printed above
Postage and packing 25p with large
heatsinks 50p.

Also available are Crmping Tools.
Crimper Kits, and a vast range of Push fit
terminals Butt Connectors and Sotder-
less Terminals Send 2Dp for compre-
hensive data and prices
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Transistor Devices Limited

Suite E, Georgian House, Trinity Street, Dorchester

C-MO0S. SSS,TTL, NSC
TYPE  PRICE (p) TYPE  PRICE {p) TYPE PRICE (p) TYPE PRICE {p)
4000 20 7400 15 7472 29 74147 248
4001 20 7401 17 7473 33 74148 157
4002 20 7402es"17 7474 34 74150 140
4006 114 7403 17 7475 44 74151 70
4007 20 7404 22 7476 34 74153 83
4008 99 7405 22 7480 49 74154 148
4009 62 7406 41 7481 98 74155 88
4010 62 7407 41 7482 77 74156 88
4011 20 7408 23 7483 86 74157 87
A e 1 4012 20 7409 2% 7484 93 74158 - 154
% N T~
— e 4013 51 7410 17 7485 117 74159 ~198™ ~,
4014 107 7411 26 7484 33 74160 108 3
. . 4015 114 7412 26 7489 306 Q‘llél 108
A full frequency range graphic equaliser YOU can afford ! ! 4016 51 7413 35 7490 39 4162° 108
For JUST £38.85 pl AT o e (P 4017 114 7414 88 7491 73 74163 108
or . plus ondensed Technical Spec 4019 62 7416 32 7492 50 74164 107
Max. output: terminated to 6005} 4020 132 7417 36 7493 39 74165 135
Yqu can tune out dalflf unwanfted 10 dB> 1.6 volts peak to peak, -+ 4021 114 7420 17 7494 87 74166 123
noises at seven diflerent ire- 725 yolis R.M.S. 4022 113 7421 39 7495 68 74167 306
quencies! Signal to ?104';; ratio: mplll.';‘lter- 4023 20 7422 25 7496 81 74170 225
. : minated wit resistor, All filters 4024 104 7423 33 7497 306 74173 144
Bring all your recordings, P.A.. 3t max. better than —70 dB. 4025 20 7425 30 74100 103 74174 113
discos, lead guitar, b_ass guitar, Frequency response: All filters at 4027 60 7427 36 74104 54 74175 83
organ, anything amplified to life central better than + 2 d8. 4028 95 7430 17 74105 54 74176 113
at the touch of a slider ! ! z;‘,‘z’;[::zp" Betcegichanl £ 1340 4029 123 7432 31 74107 33 74177 113
. . - 7437 34
No more annoying amplifier Filter ranges: Max. 115 dB at 60, POCONNNE 74109 87 74180 107
: ; {180,480 Hz, I, 24, 5 and 10 kHz RO LR 7438 33 74110 50 74181 292
noises — just clear, true sound ! 0.7 T 7 % 0 A0C C <78 4042 93 7440 17 74111 72 74182 80
Frequenciesfrom 60 Hz to I0kHz! To: E.S. Efectronics, 2 Upper 4043 89 ;Z:é g; 74116 198 74185 130
Fant Road, Maidstone, Kent. 4044 89 74118 81 74186 896
Cut or b°°5tl ezcé]'frequency BY  Fiease send me L1 L2, (3, L4, (I8 4046 140 7443 117 74120 127 74190 140
maximum of 5. . of your Graphic Equalisers. | enclose 4049 53 7444 117 © 74121 29 74191 144
Hi and lo gain inputs. ﬁheque ZZ"Q"E?LS?"" fog‘c i 4050 53 7445 98 74122 48 74192 117
. . having adde . or p. & p. on eac! 4060 140 7446 98 74193 1
.Power.ed by just two PP3 battgr‘ item ordered and V.A.T. | understand 4069 23 7447 81 ;2;52 gg 74194 li;
ies which Iast for ages. Or mains’ that two batteries are included. 4071 23 7448 81 74126 69 74195 87
powered unit available. £49.95 Name .. 4072 23 7450 18 74128 81 74196 117
PSRVl Address .. B oo Tep 7451 18 74132 69 74197 117
Try it and you'll buy it — it will i ] 74136 73 74198 193
l ; 4516 123 7454 18 74141 77 74199 193
change your concept of sound. 4518 123 7460 18 NS
Trade enquiries welcomed., 4520 123 CR VOIS 74145  #1
- LEDS & DISPLAYS I-C INSERTION TOOLS
WW-042 FOR FURTHER DETAILS TYPE  OESCRIPTION PRICE TYPE COLOUA SIZE PRICE ' c-mMOS 14/16pin 3.50
1787 .5"C.A.0 9 130 209A Red T-1 20 " 2apin to
1788 .5"C.C.0 9 130 220R Red T-1% 21 40pin0.6"8.70
1780 .4"C.C.0 9 229G Grn  T-1% 30 Bipotarl4/16pin2.50
Double 275 229Y Ylw T-1% 40 " 24 40pin6.70
1790 .4"C.A.0 © 233R Red T-1 22 0.6"
— Double 275 233G Grn T-1 32
® 233Y Yiw T-1 42
MICROS & MEMORIES MCS 6502 16.28 12A . 24.65
ﬂmbl'l' INTERNATIONAL s o2 g am o ze

SSB MECHANICAL FILTER-MFL— witn keyboard, LED 05 13.70 15A  30.45

display 06 13.70 20 7.21
TOKO announce an entirely new SSB mechanical filter, with 6 elements, FULL MANUALS WITH UNIT 12 16.28 22 9.25
ultra smooth passband, easy transformer matching, 2.1 kHz at -6dB, at an TTY, AUDIO TAPE INTER~ 13 13.70 30-004 18.14
unbeatable price of £9.95. (including two matching transformers) FACES 4 13.70 BOS00S
Type MFL455. -6dB:2.1kHz, -60dB:SkHz, Fc:453.5kHz, Sk ohms in/Ik out. 15 19 LEodld o GEE - Molh

MANUALS ONLY £10.50.set 02A 24.65 32 13.95

0 03A 20.45 .
UNIBAND’ TUNER MODULES —— 0 20.45 6102 2.70
Based on the incomparable HA1197 radio system, the 7122 has three stage ) 06A 20.45 o
tuning - either varicap or crystal controlled. The varicap control will cover DPM
any 3:1 frequency range in the region 100kHz to 30MHz, with the correct DPM - 999 with 0.3" CMR 70dB at DC % 5V supply
coil pack. Kit - with varicaps - £9.00. MW coil pack standard. 100mV FSD 100 MQ/1/P Limited quarity avail. £25.
Use the Uniband tuner for tuneable IFs/dual conversion, or simply to DIFF 1/P
provide AM facilities on FM only equipment. MISCELLANEOUS BARGAINS!
The Bionic Ferret 4000 VCO metal focator. |Tunermodules: The Best: AGC “Only while stocks last”
The phisti d metal d system |All IF systems have deviation muting, , E304 Sil ix FET 21 40349 VI RCA
that can be aligned with just a test meter. [meter outputs, additive AFC. MJE zgsgconxx 80 BC317B - 10 for i?,g
Complete kit now £33.75 inc PP and VAT. 7020 t_wm ceramic filter/single detector 6.95 BC 173C - 10 for 100 40361 25
Complete tuner and amplifier kits 7030 linear phase/double detector 1095 741 DIL 22 10362 25
The Larsholt signalmaster Mk8 comes with 7253 stereo tunerset wnth_ varicap tunerhead 1710 30 30
a preadjusted RF/IF and decoder - | (4 stage) {F and decoder integral 26.50 72709 E RD140 - +\/’or_
and is thus a sophisticated performer with a liiio?r 'l‘"“(:cs) '“F’(‘;""' G 26.50 2N5295 30 20 =80 o7 T
simple construction. Suitable for even the e ua A(§C stages, vancapu 00 LM309K 100
relatively inexperienced. £85.00 ex VAT Eu:;soc;’::g;bo/ witeltct;sc op {esc hi) 17'45 . .
And the 25W per channal matching audio £ L2600 £ oo varicap tunerhead | 1295 UM4 COLOUR-BOOSTER - M4 VHF BOOSTER - FM2 VHF RADIO BODSTER
:,,mdp ,',e'x wi:e d:,.::,'.?zs:::,g,_oé%_;o EC3302 3 cct varicap tunerhead 7.50 These units produce remarkable improvements in colour and picture quality in fringe or difficuit
91196 hispec PLL decoderffilters 12.99 areas with significant reduction in noise (snow).

TOKO coils, chokes, ceramic, mechanicat and LC filters for radio, audio, TV, MPX. " High gain - very low noise. Fitted fly lead - installed in seconds. Highest quality components.

MFHT 455 h. filten195p Chokes New coils for SW, formers,

MFHK 455 2:zh.ﬁ|]u::165p Tuki to Imit E12 16p coils for VHE, z‘ﬂ"‘;ﬁ:t;sr&c CASAE :'/:I"cy;‘x“/’ FEL;]B;?E

CFU 470 ceramic filt. 65§\ 1mH 1o 22mH most E12 19p Too many to list here, pse ,Red Go - X

CFT 455/4e7r()m.|. ' 55533,5!,1(K),120m“ 3; send forncatalogue - or send m"pn J BATTERY MODEL £7-75 inc. VAT

CFSE 10.7 FM ceramic  50gf1 5.1 and 43mH 30p SAE for price list shortform. FOA UHF:  Group B. YELLOW Code  39-51 SELF CONTAINED ;

SEE6 6MHz sif ceramic _80p 1FTs for 455/470kHz mand Edgewise meters: many Group C-D. Green Code  52-68 MAIN & Postage

3132 6pole lin phase  225p types inc new radio consale new types available. Also

3107 19/38kHz mpx  190p 7mm types. new low cost flat meters When ordering M4 unit please specify band and channel.

2011 19/38kHz mpx  195p 10mm IF;s for |0<7MHZ‘C—(LZ7 “omm.‘ l'm Is‘la ds both DIMIS

ICs, varicaps, tri discrete semiconductors, va_ric'ap tuning pots, MOSFETs etc.
I e MV Eb. a5, DS £, 55 MEMSHD 075+ TBABIOAS 1 09. TERAMS: ADD 8% [or current rale) VAT to lotal. ~ Al orders under £10 add postage and packing 25p.
A e B9 e s L0 35, OAS] £0.0R, 11090 walar £14.00 Orders over £25 (for components only) - 10% discount. Mailorder only but trade enquiries welcomed.

1t goods not available for despatch in 7 days. cash automatically refunded.  Defivery by postin UK.
so aliow time for delivery even on same day despatch. Export charged al cost. Please quote journal.

TERMS: CWO pse.fo:!uiu 25 1 order]/ £3.00 for complete tuners/ampiifiers kits.
Catalogue 40p, SAE with enquiries pse. VAT 12.5% except where shown. Write to:—

Ambit International, 37a High Street, Brentwood, Essex. CM14 4RH
telephone (0277) 216029
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TF 8018/2. Spec as for BOID but minor Circunt
differences Few only lef1 £150

FREQUENCY ANALVSER.D 669-A. PLEASE NOTE

quency ra 3
pARCONS Amplitude stabiliy -+ 1db A Unis Giacd 68 68 650w
T
SIGNAL HIGH FREQUENCY SPECTRUM ANA- ALL EQUIPMENT
GENERATOR LYSER, MARCONI TYPE 10944 Basic Freq
Ll mange 15KH: w0 1ange 3 to 30mcs and with LF und from 1 00H2 to ordered from us s completely
== g(zl\c/m AVOUU)U( 3MH: Measures relative amplitudes up to 60dB overhauled mechanically and elec
2 « ~’ 4 E iS) ysian SINGER PANORAMIC SPECTRUM ANALYSER trically i our own laboratonies
TYPE 5PA 10

CE_@“‘ - . €138

Frequency range 10MHz 43KMHz Full spec and U995 A j1Ro gAY /2 )0 AT 2 Mifog As SiGNaL

Gznznnons ss AM

f price on request ety iyl
E.H RESEARCH LABORATORIES L .
N RN ODED TF 1041 B VALVE MULTIMETER. DT vortage from
133A PULSE GENERATOR. Features Ulnalin 1"5 Aggw‘n s SiGNAL Gmnunon | Ronge 3“'1::W1V<‘)‘<‘)(‘)n230\1 AC voltage trom 300mV to 300V at — =
ar 1a se and fall independently variable Wdnf Y up H .
g(;v' ;Tx’m'x’ m?l: 50 n’:unls) eu;\evy Vpoll‘:nly Source CM 50-_1 ou!pul rmpedance Internal TF 1370 R.C. OSCILLATOR FOR sounn:a.sm: Please ask for technical
Automatic overload protection  Synchionous madulation at 1KHz at up to 90 WAVE. » 3 i;k Gu details and prices of alt
3 Zp, » TUORH 2
AL CIECICNED (PR MUIRHEAD 1008 impedance 75 100 600:" £148. | equipment.
TF 6600 SECONDARY PUL>€ UNIT | |
MODEL 122 GENERATOR PAMETRADA WAVE ANALYSER TYPE TF 455F WAVE ANALYSER. | \ —
Features Rep rates 200MH: Nanosecond DEE, Cugy oonge R 16 ke 5 double cry bl ! PRECISION POTENTIOMETER SCORPIO TYPE
Switching himes. Synchronous gating  Pulserop ERELE 7 ] nomne ranges 19 Envelope disto T J00 Me P07 verh it 7 €1 >
Baseine inversion. plus offsel. all sold state Zg 150 ¢ s ‘39‘21 b 10 B B gl £98.00, ~
£€295.00 1€q jaccuraty x 1 and sl iy RADIOMETER TYPE MS111 SIGNAL TRIGGERED VACUUM SPARK GAP TYPE ZR
ANCILLARY EQUIPMENT: D-625-A LOW GENERATOR. Hgh M 7512 SKY
FREQ. MODULATOR. freq range 2 c/s 20 He 110MH, £200 £50.00
RHODE & SCHWARZ S @ 0 &0 o 1 "y S
29 DIAGRAPH TYPE ZDU 30 420MH; 501 ‘H,gnuow” F',’Eq Acw,‘;;“.*’g’,'?’s’Sp,f,ie,g.;g ::&'E'Rognf'so“ PRGNSO SED "”‘" LOW RESISTANCE HEADPHONES TYPE CLR
Directly measures mululerminal networks phrase supply freq 1s first measured) Price £276.00. £1.50. 4¢ A
._hd( phv?.se angle with ,ompllme‘nlmy Pov:/ER DECADE OSILLATOR D-880-A. Frequency
"G'I“AL ‘ENEHA‘TOR WIPE uM "'Ar ;'9" "eq accuracy without cyrystai check facility X 1 range AR88 D & LF SPARES LS
resolution iternal external mod up 10 3v ou “02% o - 0 2c/s whichever s greater X 10 K
FREQUENCY SYNTHESIZER TYPE XUA. tange ~ 0 4% (above 10kc 5] €249.00. :::-&2%:3(/ 5‘;25'1”550"55 MAIN
30H:-30MHz with FREQUENCY INDICAICR ] ‘ A RF METERS
TYPE FKM 15-30MHz 30 100MHz at 3¢ o €1
‘ SANDERS Mngnownvz SIGNAL GENERATOR and price on re
cT 1 5kMH, 3 545A. Handwi 30 8
UHF SIGNAL GENERATOR TYPE SMLM A3 e U D o) BiLE CF 870880 B 1 EOCIoD " w TELEPHONE TYPE ") ]
from 30 to0 303 MHz T . B DA
UHF SIGNAL GENERATOR TYPE SLSD from GACID (enn IR VR R G Gz A ™ N
300 to 300-940 MHz N uNIT ca w
FREQUENCY INDICATOR TYPE FXM from 30 DAWE INST LYD. SIGNAL GENERATOR 1@l trace OPeratior
to 1000 MHz YYPE CT 439 7 5Hzto 103kHz0 10 3V £40.00. pul selecior atienua 4 CABLE LAYING APPARATUS No 11. New
UHF SIGNAL GENERATOR YYPE SOR from TF 1441 Range from 10kHz 1© 72MHz in 12 £65. 00, packiny & carnage ¢ 1 9 |
300 to 1000 MH7 in 8 ranges Zands A(():cuvacy ;K1N Ou(pueiguv to 2V Internal
Prices on applicaton M 400H:z and 2 up 10
e NOISE GENERATOR CY 82 | 5khz-160MHz - = | FOR EXPORT ONLY
VIBRATION/DISPLACEMENY METER TYPE 8 R j RCA ET4336. ~ M
731 A wit beob qurst :I,fnef"?",f" (?EN.E"‘”,?“ ":E 2OV LAy VALVES & TRANSISTORS. leleph ]
£195.00. - . ! | enquines for valves transistors. etc  retad 749 Coltins 231D "
e ————— G TG L 1T S g 3934 Vade and suport 743 0899 g
- = ransmitter
HEWLETT-PACKARD | & usity
AUDIO GENERATOR MODEL 206-A. CARRIAGE EXTRA FROM Multard C11, 1 ™
Freg 20c¢ to 20 000c matching £3 to £6 according to cost SOLARTRON l
impedance 50. 150 600 ohms. Price TAL VOLTMETER. (M4 (M4 BA ! B i it
£85.90 f VAT FOR TEST EQUIPMENT 1 e B e - -
KAHN SSB ADAPTOR TYPE RSSB — 62 — 18, | % 8% |
e e e 2o, | 8%  peasenoo 8% | \NTEGRATED CIRCUITS COLOMOR
i:n:!z,s’;%‘frfg%lvznsnv SSB RECEIVERS. Freq  -EVEL OSCILLATORS made by SIEMENS AT BARGAlN PRIC ES (ELECTRONICS LYD.)
- e 1 03 (& 1 to b 9l 160 am " W 15 1
3.275MHz VF O at 6 Xl posions Recept ’\v;d‘d' T600KH? Prous ,)kH“' e v SN76003N Aud D@ 3@ 43'“ ;g 170 Goldhawk Rd.. London, W.12
dependent single or double side band transceiver .
Full spec o appication £350 TF 934 DEVIATION METER. 250MH. NTE033N Ao amp and HT sk 4w 35 18R Tel. 01-743 0899
500/250 MEDIUM WAVE BROADCAST :
PLEASE SEND STAMP WITH ,gmwm“s J LT TBAG41A 12 Aucio power ampl 4 5iv £1.50 Open Monday to Friday
ENQUIRIES uti apphcatio WHOUESALE ENQUIRIES INVITED 9-12,30. 1.30-5.30 p.m.
= — e - = e

NEW FUNCTION | ., Available NowT!
G EN ERATDRS! dual»trazgaon;é:iﬂo/scope !

Check these star features:
DC. to 40MHz 10mV/dw (ImV to
5MHz on x10)

6 input operating modes
Dual-Time base. 200nSec to 2 Sec/div

T £505
NEW TRANSISTOR

TESTERS!
™ KDP Model TT1

This compact unit
facilitates the rapid
checking of junction
transistors {(NPN or
PNP), indicating a
fault in either
junction, excess
leakage current
PLUS a spot-check
of d c current-gain

G432 is a source of sine, square
and triangle signals, 1Hz to
1.1MHz. 5V from 50¢), via
attenuator.

) Also independently
£115 10V from 600Q ; G el
| fixed level. Variable NEW POWER SUPPLY UNlTI
d.c. off-set. :
e otse Model PG312 ‘Hercules’
G430 (illustrated) provides Sine- (illustrated above)

wave (0-10Vrms) and Square- This high-power (180 watts, max) bench psu features | L v2luablenany

) ; : A Service D
wave (0-20V p-p) from 600, dual protection — a currentlimiter PLUS an electronic | B’ésilongé::wm
continuously variable, via 0-60dB cut-out proof against persistent short circuits. Laboratory

step attenuator. Frequency range * 10 to 15 Volts. variable, at 12

1Hz to TMHz Amps, maximum  * Ripple less than
£9 5 Send for 10mV at full-load * Stability 0 3%

See inside back
cover for details
of ICE Super
range of multi-
meters!

details of our Send for full details of our range of power supply
complete range units

Add 8° VAT to all,

prices shown. I 3 _— ELEcTRONlc BROKERS LIMITED (New Pl’OdUCfS DlVlSlOﬂ) Slat::;::vt‘:itmz;
A —_ 49-53 Papcras Road,London NW1 2QB. Tel:01-837 7781 3
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= TRANSISTORISED 3cm RADAR AMPLIFIER SWITCH: with 24v waveguide

= switch..9x .4 cm ins. with crystal CV.2355 and spark gap VX.1046. £16.20 + £1.00

= post.

ETRANSISTOR[SED VIDEO INDICATOR (used with above amplifier):

= C.R.T. £10.80 + £1.00 post.

= RADAR RECEIVING ANTENNA TYPE X443 Mk. D: Suitable for detecting
signals on X, K, J and Q bands. 9gHz-60gHz. Complete with waveguide horns,

associated crystals. Transistorised amplifier and geared motor, etc. £135.00,

carr. approx. £5.00.

DIODES: CD.384 — £2.00 per 100 + 20p post.

VACUUM & PRESSURE SEAL TEST EQUIPMENT: Complete with 3 x 4~

gauges indicating 0-20lbs p.s.i.. 0-30lbs vacuum. With stand, hand pump, etc.,

‘£32.40 + £3.00 carr.

ASHCROFT DEADWEIGHT GAUGE TEST SET TYPE 1300: 0-251bs £64.80 +

£3.00 carr.

E.A.L. ANALOGUE DIGITAL CONVERTER TYPE MPD. 120-0: 7-bit or 8-bit

mode. £70.00, carr. £2.00.

PAIGNTON dB SWITCH: High quality instrument stud switch, 20-way, 2-pole.

Dial marked 0-60dB. As new. £3.78 + 60p post.

UNISELECTORS: Reversible action. Twin coils 1200 25-way 6-bank. £4.90 +

75p post.

FAMOUS 1154 TRANSMITTER as used in Lancasters in World War 1l

(collector’s item). £12.50, carr. £4.00. .

RACAL RA-17 RECEIVER 500KHz—30mHz, s/hand, good condition. £365.00

(including VAT 122%).

EVERSHED SAFETY OHM METER: Max 10mA. Test pressure 30v. Complete

in leather case. £27.00, post £1.00.

AVO TRANSISTOR ANALYSER CT.446: £37.80, carr. £2.20.

MARCONI1 FREQUENCY METER 1026/4: 2000-4000mHz ‘as new’ condition

£32.40 or secondhand condition £24.30.

1026/2: 100-160mHz £32.40 ‘as new’ or s/hand £24.30. Carriage for all type £2.00.

ANTENNA MAST 36ft: Aluminium, diameter at base 3”, tapering to 2” at top,

complete with red hazard lights, stays, guys, etc. Normally used with direction

finding equipment. Approx. weight 3cwt. £106.90 (inciuding 12%% VAT),

carriage rates on request. WITH rotating Antenna suitable for 200-400mHz

£16.90 extra (including 12%% VAT).

BURGLAR ALARM BELL: 6-8v. d.c. £3.24 + £1.00 post.

MEGGER (Record): 500 volts £21.60 £1.00 post.

R-216 RECEIVER MANUAL (Photostat copy): £1.50 inc. post.

MUIRHEAD ATTENUATORS: 75 ohms 0-8Mc/s 3V MAK 3 ranges 0-5, 0-25,
0-50dB. £3.24 + 75p post.

'‘POWER UNIT TYPE 234: 200-250v. a.c. input, 250-0-250v. d.c. at 100mA and 6

1%

(J81}

REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power supply
200-250v. a.c. Polarised relay type 3SEITR 80-0-80v. 25mA. Two stabilised valves
CV-286 Centre Zero Meter 10-0-10. Size 8" x 8” x 8”. New condition. £10.80, carr.
£2.50.

SOLARTRON PULSE GENERATOR TYPE G1101-2: £81.00, carr. £2.50.
TELEPRINTER TYPE 7B: Pageprinter 24v. d.c. power suppTy speed 50 bauds per’
min. S/hand cond. (excellent order), no parts broken £21.60, carriage £3.50.
AUTO TRANSFORMER: 230v. 50c/s, 1000 watts. Mounted in strong steel case 5
x 6% x 7”. Bitumen impregnated. £12.96, carr. £2.00.

CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range
3,000-10,000kHz. Mains 230v 50hz. Measures crystal current under oscillatory
conditions and the equivalent resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £27.00, carr. £2.00.

CATHODE RAY TUBES: 5” screen, tupe CV-1536 £4.32 + £1.00 post. Type 55J20
square face 5” x 3" £8.10 + £1.00 post.

WEATHERPLOTTER RECEIVING SET AN/GMH-5: Facsimile reproducin
system for weather maps. Further details on request. £459.00 (inc. 8% VAT).
CLASS ‘D’ WAVEMETER NO. 1: Crystal controlled heterodyne frequenc
meter covering 2-8mHz. Power supply 6v. d.c. Good s/hand cond. £9.20 + £2.00
carr.

RING TOROIDAL DUST CORES: Size 2%" outside, 13" inside, 5/16" thick. Box
of two £1.10 + 30p post.

ROTARY INVERTERS TYPE PE-218E: Input 24-28v. d.c. 80 amps, 4,800rpm.
Output 115v. a.c. 13 amp 400 ¢/s. IPh. P.F.9 £21.60 + £3.00 carr.

FREQUENCY METER BC-221: 125-20,000kc/s complete with original
calibration charts. Checked out, working order. £22.70 + £2.00 carr.
RECTIFIER UNIT: 200-250v. a.c. input, 24v. d.c. at 26 amps output continuous’
rating. £37.80, carr. £5.00.

PAPER TAPE: %" roll (teleprinters, etc.). Box of ten rolls £1.58 + £1.00 post.
CREED 75 TELEPRINTER: Rec./Tx, s/hand, good condition £48.60 + £4 Carr.
CREED TELEPRINTER TABLE: £25.00 + £5 Carr.

g
Yy

BARGAIN MAPS
Large stocks of unused U.S.A.F. surplus maps, weather charts, etc.
including:—
ONC-E1 — U.K. in full and part N.W. Europe. Scale 1:1,000,000.
JNC-9N — N. Europe, U K., Scandinavia. Scale 1:2,000,000.
JN-21N — Europe (Mediterranean). Scale 1:2,000,000.
SIZE: 58" x 42", colour. Many others. Please send S.A.E. for list.
Price each 70p (inc. p+p)
25 x Maps (either same type OR assorted) £10.00 + £1.00 p + p.
10 x Maps (either same type OR assorted) £6.00 (inc. p+ p).

Above prices include VAT at 8% [except where stated)
Carriage quotes given are for 50-mile radius of Herts.

Visit our new shop in Ware High Street
(old A10) opposite Church. 100s of*
individual bargains for callers. If you wish
to collect any of the above items please
telephone prior to calling to avoid
disappointment.

3v at 4 amps output. £8.10, carr. £2.50.
W. MILLS
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3 & 3a BALDOCK STREET, WARE, HERTS. SG12 9DT

WARE 66312 (STD 0920)
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Tel.: 727 5641 Telex: 261306

Z & | AERO SERVICES LTD.

Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF

Retail Branch:
85 Tottenham Court Road
‘London W1. Tel:: 580 8403

MULTIMETER F4313 wade in USSR)

| A

SENSITIVITY.

1200V DC range: 10,000 Q/V
Other DC ranges: 20,000 Q/V
1200 AC range: 6,000 Q/V
600V AC range: 15,000 Q/V
300V AC range: 15,000 QQ/V
Other AC ranges: 20,000 Q/V

AC/DC current ranges 60-120-600uA-3-12-300mA-1.2-6A
AC/DC voltage ranges: 60-300mV-1.2-6-30-120-300-600-1200V
Resistance ranges: 300()-10-100-1000K
Accuracy: 1.5% DC; 2.5% AC (of full scale deflection)
Mirror scale and knife’ edge pointer. Taut suspension of movement. Transistor
amplifier is used for all AC ranges thus achieving a common linear scale for both AC
and DC ranges.
Meter 1s protected by a transistorised cut-out relay circuit.
achieved by clearly marked piano keys. Power source:
Dimensions: 95 x 225 x 120mm.
PRICE £39.50 plus VAT
Packaging and postage £1.10

Range seiection is’
5 1.5V dry cells.

OSCILLOSCOPE Ci-5
Made in USSR

- Extremely simple and easy to use single beam
oscilloscope. Well proved design based on standard
octal valves makes servicing and maintenance
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. 3in. tube giving a 50
x 50mm clear display. Amplitude and time base
calibrations. Sensitivity 30mm /v max. Triggered and
free-running time base, suitable for displaying pulses
from 0.1 u sec. to 3 m sec. A.C. mains operation.
‘Price £55.00 ex. works, plus VAT
Packing and carriage (U K. only} £3.00

; . FULLY GUARANTEED

0A2 045 12A5 0.50 PLS04 0.90
0A3 0.55 12A05 0.50 PL508 0.90
082 0.45 12AT7 0.60 PL509 1.30
0c3 0.45 1287 0.75 PY3i 0.50
003 0.45 12AV6 030 PY33 0.63
1B36T 0.55 12AV? 0.35 PY8) 0.45
1RS 0.55 12AX7 340 PY82 0.45
SR46Y 1.00 1284A 4.80 PY83 0.50 .
5046 0.55 128A6 0.65 PYB8 0.50
5246 0.55 128B€6 0.65 PYS00A 1.10
SY36T 0.65 12BH? 045 TT121 6.30
6AJS 0.65 12X4 045 TT22 6.30
6AKS 0.45 19A05 0.65 UABCSBO 0.50
BALS 0.30 30A5 A 0.55 UA4Z 0.70
6ASS 0.65 35A3 0.70 ECCB4 0.35 ECL8S 085 PCCIBY 0.65 UBCAI 0.50
6AS6 0.80 35A5 0.80 ECC85 0.45 ECLBS 0S5 pCrg0 0.40 UBCBI 0.50
GATE 0.60 3585 0.70 ECC86 1.25 EF80 035 pcra2 0.40 UBF80 0.50
6AV6 0.50 35C5 0.70 ECC88 0.60  EF85 045  pCrgs 0.65 UBF89 0.50
GAWBA  0.75 35A5 0.80 ECC8Y 0.60 EF86 040 pCF200 0.80 UCCS4 0.7%
6AUS 0.40 35w4 0.60 ECCI89 0.80 EF183 035 pcF20t  0.85 UCCBS 0.50
6BAS 0.38 50C5 0.70 ECF80 045 EF184 040 pCFB02  0.55 UCFBO 0.75
6BEG 0.45 EABCB0  0.40 ECF82 045 EFL200 0.75 PcH200 0.75 UCHA2 0.80
6BJ6 0.75 EACSI 0.55 ECF86 075 &AM 0.70 PCLBI 0.55 UCH8t 0.50
6BNE 0.80 EAF42 0.70 ECF801 0.75 ELI 0.60 PCL8Z 0.40 'UCLB2 0.40
6826 0.55 EAF801 0.65 ECFB02 0.75 EL8I 0.60 PCLA4 0.50 UCL83 0.70
6827 0.70 EBCAI 0.75 ECH4Z 0.85 ELBZ 0.60 PCLBS 0.60 UF4l 0.75
6C4 0.40 EBCAI 0.50 ECH8) 0.50 EL83 0.60  PCLB6 0.60 UF42 0.75
6C86 0.50 EBF8O 0.50 ECHB3 0.50 EL84 035 PCL200 0.75 UF8D 0.40
GEAS 0.75 EBF83 0.50 ECHB4 050 EL9S 0.70 PL33 0.40 UFB5 0.50
66KS 0.70 EBF8Y 0.40 ECLBO 0.40  EL500 0.80 PL36 0.60 UF839 050
644 0.75 EC86 0.75 ECLBI 0.75 EMBO 055 PLI8 0.65 UL41 0.70
64567 0.55 Ec8s 0.75 ECLB2 042 Em8I 0.60 P81 0.55 UL84 0.50
6J6 0.35 EC91 2.80 ECLB3 1.15  EM84 040 pL82 050 Uv41 0.55
6L6GT 0.60 ECC81 045 ECL84 0.60 EY8! 045  pLa3 0.50 UY42 0.55
6SL76T  0.55 ECC82 0.38 X PLB4 050 UY8Z 0.60
6SM76  0.55 ECC83  0.38  All prices are exclusive of VAT pig5 0.70 UY8S 0.50
MINIMUM EXPORT ORDER £100
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ELEGISL: TEGH

GUTIPDIENTS 110
315, 317, 364 EDGWARE ROAD, LONDON W2
TEL: 01-723 5667 & 01-402 5580
Shops and mai! order dept {mail to 364) open 9 to0 6 Mon to Sat inc
Prices include VAT Carr /p. & p. quoted U.K only
ACCESS & BARCLAY accepted Minimum order £5 otherwise CW.O For credit on
approved accounts INVOICING costs necessitate 8 mimmum order of £20

T T I. BULK USERS

Piease note we have purchased a distibutor's entire stock
and can offer the following items in substantial quantities at
halt currenmt 1000 up prices

T4IGN 44N 470 74954 141518
MUN 74430 TATGN 495N 141530
MPON Ta45M  T4BON TAlON 14155K
MZIN 74450 48N TAIOSN 34155
MBS TMEM 7483 41000 74156H
M30J 744N T48N T4I0TN 74180
M3 Ta4BN T4BS) A1 141800
MIN M5 49U TAM5S 14181N
THMON TSN 74940 TAISON  74182M
MM T46ON  T49N  T4ISI) 14182
Aiso: 7401, 7403, 7410, 7430. 7451, 474, QE0IN

PHONE FOR QUOTATION
MXIE TUBES

GN4. Red-Standard numerals 0-9 Complete with
,teramuc base for PCB mounting 1 08" dia x 1 38" high
plus Yo'’ base depth inc pins Operating voltage 170v OC
| min Complete data and connections supplied Brand new
| £1.50.p & p 20p 100 £1 00 each 100 or more 85p

each p & p 40p any quantiy
‘(5870F Special Ofter 95p. p &p 20p
~—

ROTARY STUD SWITCH
PLESSEY. 30 way 2 bank Single pole
Contacts 1 amp 240v AC/DC 005! res
Make before break Stop infinitely adjust-
able allowing for any desired arc ol travel
Ideal for instrument and model switching
Size 2%’ dia overall x 2Y" deep plus
1% x %' dia spindle £2.25. p & p
20p. S off £1.95 each. p & p 40p

UNI-SELECTOR

240v  AC or DC operaton Spln
30-way double bank contacts Overall

TRANSFORMERS

DAVENSET AUTO

2KVA contnuously rated Tapped for any voitage from
5-260v in steps of 5v With an isolated winding of
0-5-10v at 8% amps this transtormer is an extremely
useful buy Push-on connections Scze 8" X 5%
62" A really robust job Bargain at €23.50. Carr £3 00
750VA  continuously rated Tapped as above with
0-5-10V i1solated winding of 5 amps Same connections
Suze 4% x 3% X 4% Also bargain at £12.50. Carr

£2 00

GOODYEAR 1KVa auto transformer
0-110-115.120-200-220-240v  Fully shrouded
Termnal block connections Suze 5 X 4% x 5% plus

biock Cannot be betiered at £13.95, p & p £1 50

ISOLATING TYPES

Pri 10-0-200 220-240v Sec  3-9-27v at 9 amps
17-0-17 at 250 msa 0 17 at 250 m/a £7.95, p & p
£100

TORROIDAL

Pr 15.0-210 240v Sec 140v at 3 m/a 31v ar 50!
m/act 10v at ! 9amps Scr Size 3% diz x 1%
£3.95p & p 30p

MINIATURE

P 240V Sec 6v at'samp Suze 1% X 12" x 1'%’
Ideal as power supply base for models. radios. cassettes
etc £1.60ea p & p 20p 6ot £1 00 ea p &p 45p

Press on/oft Single hole fixing
SP/ST Swize 1%" X %' Stud
extends 2'' Rated 1 amp a1
240v 2% amps at 125v Frce
for 5 (min qty) £1.76 p & |
30p 10 or more 30p each p &
p 40p

REED SWITCHES
Glass encaps N/o contacts Glass length 1%
overall length 17"

dia
100ft £100p & p 250 100 off
£8.00.p &p free 1000 oft £68.00, 0 & p free

v

SYLVANIA SWITCH

10 for £2.50
= _ 50 for £11.00
A== 100 for £18.00

=
N Plus 50pp &
Complete with magnet Contacts any qu;:,myp
amp Vacuum sealed

—

MOTORS
RANCO 1/6 M.P. 1425 rpm. 240v. 50Hz Split phase
%' % 3" long shaft Unused Normally cradle mounted
but offered without

1/8 H.P. reversible geared
motor 220/240v. 50 Hz

T Ph cap start. cont
raung Gearing 5.1 Final
drive approx 280 rpm %' da shaft. Size 14’ inc

travel

gearbox X 5% dia plus cap and base. New. Robust

£23.95, carr £3 00

ACADEX shaded pole motor Open frame 230v 50 Hz

Double ended 5/32"" dia spindle. each %'’ long Ideal

for fans. models, etc. Size 1% X 2%’ X 1%’ deep plus

spindles. £1.50p & p 45p

CROUZET shaded pole motor Open frame 115/230v

50 Hz 1425 rpm Size 2%’ X 2%’ X 1% deep plus
tong X 5/32" dia spindle €3.50p & p 62p

PAPST MOTORS. Noted for advanced &

design and superb construction Rotating mg:gx

diecast outer body acts as flyweight and =,

eliminates wow and flutter 50 Hz capacitor w

start

MODEL HSKZ 32 80-6/12 220v Dual speed tape deck

motor 500/ 1000 rpm 12 mm dnive shaft gives tape

speeds of 9 53/1905 cm/sec (3%/7% ns/sec)

respectively Size approx 5Y%'' dia X 3% plus 1%"'

spindle, £16.50. p & p £1 10

MODEL RO 32 65-4 Dual voltage 125/250v. Suze 2%

X 3% Spindie 5/ 16" dia €12.50,p & p £1 10

MODEL HSZ 20 25-2 Basically 42v bul can be operated

from mains with additional capacitor A magnificent small

motor Size &’ X 2%’ Spindle 5/16'* dia. €5.95, p

&p 45p

SOLENOIDS 240V A.C.

MAGNETIC DEVICES LTD (No

1) has 201t pull for 50% duty

1%*" travel. push or pull

Shackle both ends Size 1%

wide X 3% high X 4" long

plus 3 arm travel

£6.75plusp & p £1.00

{No 2) has 2lb pull continuousiy rated %'’ Size

1 X 1% ko % 2% plus travet £1.80, 30pp. & p

PYE ETHER LTD Thrust operates through spring loaded

hinged lever giving a 1lb pull or push Complete with

mounting bracket and push-on connections Size overalt

nc. bracker 2%2''w x 3"h x 3% long £2.25 p & p

45p

RELAYS

T e Octal base 2 C/0 6 amp contacts
Following voitages 6v = 12v. 230v A C
12v. 24v 48v 110v D C all £1.25 each

plus base 15p postage and packing 15p
11-pin 3 C/0 6 amp contacts. 48v., 115y
AC 24v. 48v 110v DO C ail at £1.50
each base 15p plus 15pp & p

PRESSURE SWITCH
BY TEODINGTON CONTROLS Adjustable, 1 10 2 Ibs/sq
in SPOT Rated 15 amps 250v AC £1.95, p. & p

25p
SODECO PRINTING IMPULSE

COUNTER.

Model PN 217 24v D C BRAND NEW 1st channel 6
dign decimal counter 2nd channel. date and time
registec  Supphied in onginat maker s packing complete
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FANS

DUAL EXTRACTOR FAN.
240v 50 Hz. Two thick stack
shaded pole motors make this a
highly efficient unit producing a
powerful airflow. Mounted in
heavy steel frame each has five element 6% ' blades Size
22" X 14" X 5% deep £8.95, carr £2 75

Q

SINGLE FAN with motor similar to
above Very useful i home and
workshop. Remember tast summer
Keep cool this year Omly £3.95, p &
p 65

MINIATURE LAMPS

f
- W &
A B Cc D E F G
Size Size
Type (D) Volt/Curr Type (Dia) wvoit/Curr
5-6v 60 MA D 3MM  2.5v 360 MA
B 4MM 4V 250 MA 5.6 60 MA
5V 6D MA E AMM 8V 200 MA
12V 40 MA 6 3 200 MA
12V 100 MA 14v 40 MA
14V 75 MA  F 4MM 2 7V 60 MA
28V 40 MA 12v 160 MA
C 5MM 28V 40 MA 14v 80 MA
G

Small telephone jack type 6 or 24V
Price Types A-F £4 00 tor 25 50 and upwards 13p each
Type G 45p each. p & p 20p per order

BENDIX MAGNETIC CLUTCH

Superb exampie of electro-me. zens of uses
chamcs  Main body 0 two in Home, Farm
sections. coit section fixed with Workshops & Lab.
%' sleeve. drive section rotanng
on outer perimeter Uniting plate
has ID beaning concentric
with main sect.on and 18-100th
cog wheel  Extremely powerful
transmission 24V O C 240
m/a £3.78 plusp &p 40p

PCB EDGE CONNECTOR

CINCH 15" piich. 27 way but designed with adjustable
fixing endpiates enabling connector to be cut and used in
any length desired 15p, p & p. 15p 10 off £4.00, p &
P 30p

MEM LIMIT SWITCH

Snap action 5 amps at 2407410 AC size base 3%'' X
1% % 17" plus heavy duty roller plunger 1% €xt. or
1" when compressed Very robust for tireless operation.
weatherproof Price £2.20 plus p & p 40p

JABSCO (ITT) ROTARY PUMP

Self-paming Works 1rom etectric drill
or suntably powered motor lor '
drive shatt  %'' hose connections
Throughput 2/3 galls per mn  at
2400 rpm Dozens of uses 1 home

size approx 2%’ dia x 2':'" deep o . i ”
Brand new Bargain at £4.60.p & p VAT X AT dia Ol IREEER GELD) (R0 B G0 and workshop Giveaway at £2.75, p
65p &p 20p
LYNX ELECTRONICS (London) LTD o ets | ey s LECTRONICS
. 723 0.45 CLASS Il CLOCK IC SOCKETS
7805 1.50 DISPLAYS LED
7812 1.50 704 089 2 Red 0.13 CHIPS 8 Pin 0.1
92 Broad Street, Chesham, Bucks. Tel (02405) 75154 7815 1:50 77 099 g green 0.20 IEENS S5 14 Pin o
. . 7818 .50 1 lear 0.10 16 Pin .15
VAT 8% except * which are 1272 % Return Post Service | (m3ovx o095 728 1.95  TIL209 0.10 Q"A"c_%?:gm;‘j: 24 Pin 0.45
. . - LM3405  1.35 47 1.80 6. 40 Pin 0.80
P&P 30p. Overseas 90p. Matching 20p per pair New Price List 20p- | (m3s012 135 750 1.80 MOOULE ST,
- - tM34016 . 2.95
Prices correct at 30th April, 1977. ACCESS WELCOME SHIREH Fes8000
LM340.18 1.35
TRANSISTORS THYRISTORS
AC128 0.15 28182 0.11° BODY60 1.70 BU133 1.60" 2N29260 0.09° CcCMOS- TTL 7400 SERIES Y 1A 3 A A BA B 1A 15
ACT27E 018 BB AL 0 12 B0x6) 1.65 BU204  1.60" 2N2926R  0.90° 05 (Swa] (CI06] (10220} T0220] (10220} (10220 {Tos§
ACI28 o6 BC183 010" Bove2 115 BU20S 190 IN29%6Y 0.08° PLASTIC | 1400016 7480 055 | zo ooy e I106) (o2 102z0) (oz20) (22 {Tosty
AC128K  0.25 183L 19 BOYSs 2.14 BU206 2.40° 2N2926G 010"  4000BE 0.20 | 7401 0.16 7482 0.75 o0 040 060 050 045 083 088 058 140
Acidr g2z BC1Ge 0100 BOVOE 49 Bu208 260" 2N30S3 020 4Q01BE 020 | 7a02—-0.'6 7485 032 | 30 03 085 070 .~ 109 119 128 180
. - 45 MJ4BO 0.80 2N3055% 0.50  4002BE 0.20 | 7403 0.16 7489 202
. i - BT106 07 87108 87108 BNI6 ZN3525
AC142 0.18 B8C186 0.20° BF179 0.30 MJ481 1.05 2N3137 190 40068 1.05 | 7404 018 £1.00 £1.60 £1.60 £1.00 £1.00 £0.50
AC142Kk  0.32 BC187 0.24" pryg0 0.30 MJ390 0.90 2N3440  0.58  4007BE .20 | 7405 0.18  7491AN 0.65 ! ’ ’ : ’
AC176 0.16 gggo;ﬂ 8':f~ BF181 0.30 MJ491 115 2N3442 120 4008BE 0.83 | 7408 0.18 7492 057
AC176K  0.32 ! 11" BFig2 030 MJE340  0.40° 2N3570  3.60 4009BE  0.52 | 7409 018 7493  0.4%
AC187 .18 BC212L 012" gF1g3 0.30 MJES2D 045 2N3702  0.10°  4010BE 052 | 7410 018 d =) i -220 Package
ACIB7K  0.38 BC213 012" grigs 020 MIES21 055 2N3703  010° 40TIBE~——020 | 7412 025 495 983 IRILGS St iaslihin 22 000 (RN
AC188 0.18 BC213L  0.14" gggg 0.20 0Ca3 0.95 2N3704 010" 4012BE 020 | 7213 o040 7496 osz | Tab
AC1BBK  0.32 gg;::L g-:;. BF194 0.10 gg:g g-g; 2N3705  0.10°  4013BE 0.50 | 7414 072 74100 1.07 m .50 8.5 JoA 15K
AD149 0.80° 15" Br196 012 .32 ON3706  0.10°  40148E 1.00 | 7417 043 7410/ . " )
AD161 035 ‘BC237  0.16" gpigy o312 0C46 020 2N3707 010" 4015BE ——095 | 7430 018 74121 .am0.34 I R T L vy F I
AD162 035 BC238 016" gryys, g 18 OC70 030 N3708 009 401688 054 | 7425 030 74122 o4z | 0 280 080 870 070 076 070 083 083 101 108
AF114 0.20 BC300 0.3 prias 017" 0C71 0.35 2N3709  0.09°  4017BE~—-1.00 | 7427 030 74123  0.65 el g Sy W (L
e 9:30 8301 032 b2 o oc2 022 N3710 010" 4018BE 110 | 1230 938 412y  oos | 40 077 078 080 083 087 101 113 118 170 174
AF116 0.20 BC302 040 336 0,35 OCB4 040 2N3711 010° 40198E 0.80 | 7432 028 74145 068 800V ﬂ::cﬂ‘” 1.01 ll.!(l I.'Z.I" 1.25. ‘l:zi I.W‘ Z.I.I 217
AF117 020 BC303 046 gr33;  g32- 0C139  1.30 2N3716 170 4020BE 142 | 7437 030 4104 430 oot anvia hileil nechalicReg
AF118 050 BCY30 0.55 pr33g 0.45° OC140 1.30 2n3716  1.80  4021BE 103 | 7441aN 0.76 74164 083
AF124 0.25 SCY31 2.55 BFW30 1.25 %(;\ZS% 3'},} 2N3771 1.60 40228BE 0.95 | 7442 0.65 74165 0.93
AP 3 EYE B3 omes oo TOD O Mz 1% gar  oge | u wse o 1o | ks SPECIAL OFFER SECTION ek
AF139 .35 BCY34 0.55 oo 20 026 1IP31a 054 )N3Bi9 028" 020 | 7448 0.81 74180 1.08
AF239 0.37 BCY38 0.50 30 TIP32A 0.64 SG309K  £0.85 TIL209 Red Led oce 71 €118
BEX30 030 3 2N4347 190 40268&—-—-\2;) 7470 032 74181 230 5o
A R sg:gg 31% Brxas 023 1P4A g-gg INA3AB 1,20 d021Bb— 7472 026 14191 133 | NPN TO-S3TPOWER orsnen gigxg;s 004
3o 2 b 2N4870  0.35° 4028BE 091 | 7473 0.30 74192  1.20 ANSISTORS =
AU107 330" BCya2 o030 BFX85 025 )ns0s 040 . G TRANSISTOR o
BFX86 0.25 40 2nag71 0.35°  4029BE 110 | 7474 0.32 74193  1.3% ully tested but S 10A 50V 0.80.
:3::(3) ;.;g. BCY54 1.60 a;x§7 070 2N696 0.20° 504918 060 4030BE  0.58 | 7475 047 74194 129 | unmarked Sumiar Medium Voltage  Prease specity
-60" 8Cv70 012 Jolos 020 2N697 0.20 5N4319  0.70° 4041BE 0.80 | 7476 0.36 74196  1.64 | 10 2N3055 except High Gain Type 10A 100V 0.90.
Bel07 12 BCY7 o.1s 2EXO8 oag 2N708 015 5N2020  0.50° 40428  0.83 BVCED = 50+ BSY65 Polarity
B g g BCY72 012 o0 130 NI 0.15 2N39£2 0.58"  4034BE 1.00 HFE ‘gan) = 20+ Similac 10A 200V 1.00
gg}ges ono oo 915 gevis 050 2N1132 016 D2N4923 046" 40a4Bf  0.94 at 34 VCE BC107/8/9 Stud Cathode of
BC10s. o042 ool3) 535 Brvao oo 2N1302 040 40686 132 SAT<13va3a  25pes €120  (0a 400V 1.20.
BC1098 012 0R132 040 geyg, oo 2N1303 040 404986 - 054 LINEAR I.C.s 5 pes €1.00  100pcs €350  Stud Anode
BC109C o015 ooide  o3e. BrYSD 0.20 2N1304 045 Rowistors’ 4050BE  0.54 25 pes £4.00  T0-3 HAROWARE Ideal for Power
LU o 80136 0.39% oo 0y 018 2N1305 045 E24 Sesies 40698E 0.30 .40° MC1362P0.75° | 50 pes £7.50 Mica. Washers Supplies. Inverters,
o BO137 0407 gpyo;  gag 2N1306 050 . 407068 0.5C 's5°  MC1353P0.75 | 100 pcs €13.00  Soider tag Nuls. et
BC119 0.25 g§D138 0.48 2N1307 080 0ohm—10meg Boit
e b S0 oan. BFYS53 025 2MII0T 080 e 1.5p 4071BE  0.28 ) MC1468P0.77 Bows. *dd
BC126 020" gpi4s 220 BEVO 838 50,355 gg  Vrwen 20p 0728E  0.28 IF e *hk sewfor6se
BC140 0.32 BD157 0.60 . INTT711 0.24 BE 0.26 - 2.25
BC141 028 BO1B1  o.s BSX!Y 036 330102 04 = BxEE o3 R g
BC142 023 gpis2  0.92 BSX 0.18 9582217 030 Loy 4 - TAA310A 138 | MEMORIES  DIODES
BC143 023 80183 087 BSX2 0.20 3.350 o014 C280 Series e o0 . T BY206  0.15 BZXB1 Series IN914  0.04°
6C147 D09 BD18a 120 BSYS2 028 5ND3604 014 01 4p 22 P sorgeE 138 | Niooo A% TAAGiies 210246 3.80 gy207 0.20° 0.26 INA0O) 0.04°
8C148 0.09° BD232 0.60 BSY53 0.39 55183 020 26208 120 | NE 2,00, 1280 | 211244 475 BYX36- BZXB3 Seres  IN4002 0.08°
,8C149  0.09' BD233  0.48 BSYS4 033 5yoags  g1g 0% 33 9% SORED KT ovem Gb |l oo 300 0.12 0.11 IN4003 0.06"
BC157 0.09° BD237 0.55 BSY55 074 505645 050 022 3p 47 10p e S o890 tBas30 18s: : 800 0.15 BZYBS Series  IN4OO4 0.07°
BC158 0.09° BD238 0.60 BSY65 030 IN2717 020 - e - TBAB30Q 1 .90 | 2102 2.80 900 0.18 0.11 IN40O5 0.08"
BC159 0.09° BD410  0.60 BSY95A  0.16 2N2712  0.15 Lo £ D — TBASG0 2.80° | 2107  10.00 12000.21 QA5 0.50° IN4OO6 0.09°
8C160 0.32 BDX32 2.30 BU10S 1.80" 2N2004A 020 047 4p 10 17p  Also wvailsble | AS70 098 | .- . BYX3B— OA10  0.40 IN4D07 0.10°
8C161 0.38 BDY10 150 BU105/02 1.807 2N2905  0.18 (6 5 15 25y Populer vaiues LRI RL S N 708G 2112 4.80 300 0.50 0A85  0.12 (N4148 0.04
BC168 0.09° BDY11 2.00 BU108 3.00° 2N2905A ©0.22 Potentiometers . 1.95° (2513 8.50 600 0.55 0A90  0.08
BC169 0.12° BDY20 0.80 BU109 2.50° 2N2906  0.18 Sp 22 29p  and slectrolyti MC1351P0O. : 300 0.60 0A91 0.08
Bc16sc  G.14° BDY38 0.60 B8U126 1.60° ON2926  0.14° 15 &p S 2602 2.80 1200 0.66 0A200 0.09

'

!
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The SECOND-USER

Compulter
Specialists

Mini~-Computer
Exchange

JUST ON THE MARKET—
SUPERB CONTROL DATA
SYSTEM:

1774 32K Processor, 2 x 854 3 meg.
Disk Drives, 2 x 608 7-track Magnetic
Tape Units (NRZ). 430 Card Read
Punch (500/100 cpm), 1742 Line
Printer (300 lpm), 1713 ASR Teletype
(10 cps), 5 x 211-2 CRT Displays,
1750 A/D Interface.
DEC SYSTEMS

DEC PDP11/20 24K sysiem with  DEC PDPBM-ML 8K Processor

KE11A Extended Arithmetic BRAND NEW

I 26j0ualDECane DEC PDP81 8K system with 6801
64-hne commumication system

and many other teatures DF32 Disk Drive

DEC PDP11/40 28K syst with  DEC PDP81 20K system wi

TU 10 Magneuc Tape Station RSD8 Disk Drive

2 x RKO5 Disk Drives TU55 DECtape

VT 50 Display High speed Reader Punch

DEC MODULES

BM 792 Bootstrap Loader

DC11AC/DC1IDAAsynch

ronuus |/ F

DKBEA Real Time Clock

DRBEA Parallel Interface KMBE

DR118 Direct Memory Access Module

KDBE Data Break KPSBE Power Faii/ Auto Restart

Many other modules in stock or on early call-off

OUR STOCKS ARE CONSTANTLY CHAN-
GING — please phone for latest availabilities.

KE11A Extended Arithmetic
KK8E PDPBE Processor Module
Set

KL8E Sernal Intertace

Memory Extension

Printers and
Terminals

Diablo Hi-Type | 30cps Daisy-wheel P

complete with interface module for Nova

processor — BRAND NEW!

CENTRONICS 102A Twin-head Printer

KSR33 and DD390-KSR Teletype Terminals

ASR33 and DD390-ASR Teletype Terminals

ASR35 Heavy-duty Teletype Terminals

IBM 735 Input/Output Writers

TEKTRONIX 611 Storage Display Unit

COSSOR DIDS 401-2A and 402-2A Visual

Display Units

BALL Miratel TV Monitors, 3’ tube, 12MHz
andwidth

97

Systems,Peripheral

Equipment &
Components for
Data Processing

LARGE STOCKS
OF A WIDE
RANGE OF
KEYBOARDS
ALWAYS
AVAILABLE

KBE: 56 station ASCIH coned 1TL compatible 1 bank alpha-numenc
keyboard standard Teletype layout. 7-bit ASCII code (no panty) with
ROM encoder chip two key rollover and debounce supphed’
omplete with circuit diagrams  pin connections and code chart

Power Supply +5VDC +/—-5% 150mA 12V0C + 10%
10mA Output Logic Levels Data Bits 1 through 7.0v 'O’ 45V, 2.6v
17 5.25V. Fan Qut: Qne standard TTL load. Strobe 2 Bv 1
§26V. Qv "0 46V Fan Qut. 10 standard TTL loads. Strobe signal
delay 10 milhseconds nominat to allow data to stabilise

Price £39.50 + £1 P&P + 8% VAT Send £43.74

DXS-CRY 96-staton ASCIIB-coded TTL.companble 3-bank
alphanumenc keyboard. 8-bit code upper and lower case atpha
utput plus separate numeric pad Delayed sirobe and 2-key roilover
Mounted in aitractive box overall dimensions 20 x 7's x 3's
Price £65.00 + 3 carnage + 8% VAT Send £73 44

55SW3-1 53stauon BCD-coded 4-bank alphanumenc keyboard
Halt-effect switches Input + 5VDC neganve logic and suobed
oulput 1wo-key rollover Set i aftractive panel incorporating 5
ndicator lamps and on off switch Dimensions 15':x5%x2%
Price £39.50 + 12 P&P + B VAT Send £44 82

18-Key push-button calculator keyboard. Numerals D-9 decimal
pont CK + x Mounted on PCB overall dimensions
ax-tvaxl Price £4.00 +« 50p P&P + VAT Send £4 86

MINIATURE MATRIX PROGRAMME BOARDS: Brand new X-Y
Matrix boards. with 3mm gratng 3x10 positions (1% "x1""} £4.00
P&P 40p. plus B% VAT (Send £4 75)

SCOOP — up to 45% OFF manufacturer's list prices

EXCLUSIVE PURCHASE FROM HAZELTINE

—WORLD

HAZELTINE 1000

Compact terminal providing
12 line by 80 character
display (960 chs.), full/half
Duplex, MOS-shift register
memory with constant
refresh, Underline cursor.
New List Price £900

OUR PRICE £525.00

Teletype-compatible

12'' Diagonal Screen

TTY Format Keyboard

64 ASCII Character Set

5 x 7 Dot Matrix
Switch-selectable Trans-
mission Rate up to 9600
baud

Switch-selectable Parity
Standard CCITT V.24 In-
terface

HAZELTINE 1200

All the features of the Model
1000 but with double screen
capacity of 1920 characters
(24 lines of 80). Reverse
block image Cursor.

New List Price £941

OUR PRICE £725.00

All unuts factory-refurbished to as-new standard and covered by 90 day warranty All prices subject to carriage and VAT

Add 8% VAT to all

LEADERS IN CRT TERMINALS

HAZELTINE 2000

Superb buffered terminal
with full edit facilities. 1998
character capacity (27 lines
of 74), detachable ASCII
keyboard including 10-key
numeric pad and 13-key
edit/cursor control cluster.
Selectable transmission

full /half Duplex or batch.

New List Price £1649
OUR PRICE £895.00

Callers welcome

A AL — = ELECTRONIC BROKERS LIMITED (Computer Sales &Services Divislon) vy ot om

prices
Carriage extra
detalls on request.

WW—092 FOR FURTHER ETAILS

www americanradiohistorvy cdm

I == 49-53 Pancras Road,London NW1 2QB. Tel:01-837 7781
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EX-MINISTRY

MARCONI VALVE
VOLTMETER
TF428B £15 ea

Ohms 240V

GENERATOR 0-20KHZ
Sinewave output. Metered. 600
Input.
16x10x9’' deep. £22.50 each

EX-MINISTRY

Multi Range, Multi

Size

MARCONI 0-6WATTS
Impedance
POWER METERS. £30 each

Wireless World, August 1977

EDWARDS HIGH VACUUM PUMPS
Type 1SC30 @ £50 each
Type ES35 @ £40 each
Carriage £2.75

MARCONI| TF675F WIDE
RANGE PULSE GENERATOR
+ / — variable outputs up to 50V
Optional delay. Small compact
unit. £18 ea

ROYAL INVERTORS manufac-
tured USA. 28V DC Input. Output
115V AC 400HZ up to 24KVA.
Brand new. Crated £12.50 ea.

at £15 ea.

MARCONI NOISE
GENERATOR

4 Ranges 0-5; 0-10; 0-15; 0-30.
Due to large purchases now priced

AVO TRANSISTOR
ANALYSER CT446
Suitcase style
NOW £27.50 each

TF987/1

TEKTRONIX OSILLOSCOPE type 502 High gain Limited
bandwidth £250 each

EX-MINISTRY X BAND SPECTR M ANALYSER CT152
(Marconi TF1035) 8.5GHZ 10 9 7 GHZ Power input 115/250V
45-650HZ Pan-chmatic £120 each

TRIPODS with PAN & TILT HEAD will take 75Ib load £32.50
each

J.A.C. ELECTRONICS FREQUENCY METER type 331
GHZ. in and Out Prices from £75 to £200 each
MARCONI SIGNAL GENERATORS. fFreq range 10-470MHZ
Type TFB01B/3/S. £150 each TFBO1D/1/S £260 each
MARCONI FM/AM MODULATION METER TF2300S One only
£750.

FM/AM SIGNAL GENERATOR
420MHZ Limited quantity £300 ea
MUIRHEAD DECADE OSILLATOR DB90A £75 each
MUIRHEAD FREQUENCY ANALYSER DG699A £50.
SCHOMANDL FREQUENCY METER FD1 with FDM1. £75 each
HEWLETT PACKARD Osiilloscope type 175A DC-50MHZ Double
Beam.£200, with delay amplifier £230.

BRUEL & KJOER Automatic Vibration Exciter type 1016, 5HZ to
10KHZ. £125 each

AIRMEC WAVE ANALYSER type 248 £40 each

FLANN SIGNAL SOURCE 1 2 to 5 GHZ type PCL/PA £75.
RHODE & SCHWARZ ADMITTANCE METER BN3511 As new
£65.

POLARAD RECEIVER Mode! FIM-B2 Complete 1-10GHZ £375.
MARCONI OSCILLATOR TF1101 20HZ-20KHZ Nice condition
Special price £50.

MARCON! Wide Range Oscitlator TF1370. Freq. range 10HZ to
10MHZ. Sine Wave 10HZ 10 100KHZ Square Wave High outputs
up to 31 6V Fantasuc value at £90 ea

MARCON! ADAPTOR TM6113 for TF2700. TF1313, TFB668B
£20 ea.

AIRMEC 4 trace scope. Type 279 Large screen £95.

MARCONI TF142F DISTORTION FACTOR METER giving
percentage distortion on a directly calibrated dial and includes any
spurious components up to 30KHZ £29.50 ea

MARCONI PORTABLE FREQUENCY METER TF1026/11
to 160MHZ. Very fine condition £25.

DECCA NAVIGATOR DISPLAY UNIT. Very impressive £12.50
ea

COURTENAY MAJOR Mk. 2. 250 joules
combined — 1250 joules. No heads, £30.
AIRMEC MODULATION METER 210 £75.
HILGER 9 WATTS SPECTROMETER H1170 £200.

RHODES & SCHWARZ Tunable Indicating Amplifier UBM £75
TEKTRONIX 180A Time Making Generator £55

S.E. Labs Osciloscope Type 102 £220

RHODES & SCHWARZ POWER METER. BNRD-BN 241250
£50

MARCONI| RF POWER METER. TF1020A/1 75 ohm £65

1.C. TESTER by SCHLUMBERGER. Model TCL232 tests 741
709, etc Dual in tines, flat packs or TOs £50

HZ 10 3

type AN/USM16 10 1o

100

5 outputs. Can be

SPECTRUM ANALYSER by NELSON ROSS. Plug-in for
TEKTRONIX Oscilloscopes 561/506, etc. Freq. 0-500KHZ
Modet 023 £200

SOLARTRON CD1212 SB 40 meg £85. DB 24 meg twice £120.
Many other types avaiable

Ex-Ministry OSCILLOSCOPE CT436 Double beam DC 6MHZ £95
oa.

PICK-A-PACK —
90 PENCE
A POUND

From Our “'Pick-A-Pack’' area weigh
up your own components. No restric-
tions on what you take

EX-DYNAMCO Oscilloscopes INVERTORS 30V Input
6KV Output. Size 2" x 44" x 1%, Complete with
circuit £10 sach P&P €1

MINIATURE OXLEY PATCH PANELS - BRAND NEW

EX-DYNAMCO. 10 x 10 complete with pins £8 each P&P
50p

*TELEPHONES. Post Office style 746 Black or two-tone
£6.50 ea Modern style 706 Bfack or two-tone grey £4.50
ea P&P 7Sp each Old black style £1.50 ea P&P £1
+HANDSETS only 706 style €1.75 each older style €1.
P&P 75p

TELEPHONE EXCHANGES. Eg
{exchange only) from €95,
MODERN FANS. 4% x 4% x |
quiet 6 biades £4.50 aa P&P 75p
PAPST Model 240V avalable a1 £7.50 ea P&F 75p

15-way automatic

' 240 Volts Superhly

SURPLUS — BRAND NEW — REPLACE-

MENT TUBES FOR DYNAMCO 7100 SERIES

OSCILLOSCOPES TYPE BRIMAR D13-51GH

Mesh P DA Transistor Scan Wide Bandwidth

60MHZ + Rectangular 6 x 10cm — 1KV EHT X

Sensitivity 15V/CM. Y Sensitivity 6V/CM
standard heaters. Length 13%""

THIS IS A MUST AS A SPARE FOR THE

DYNAMCO 7100 SCOPE OR IDEAL FOR THE

HIGH QUALITY TRANSISTOR SCOPE BUILDER
At £65 each Carriage £2 50

To Tube purchasers only Numetal Shields at

£2.5
ALSO AVAILABLE TUBE TYPE BRIMAR
D10-210GH/32 Rectangular 7 x 5cm. Mesh
PDA Short 9%'. 30MHZ+ Sensitivity x
1T4v/CM, Y 10V/CM BRAND NEW at £75 each
Carriage £2 50

DATA LOGGER
by DYNAMCO

These are BRAND NEW
not finished — DATA LOG-
GERS BY DYNAMCO,
They are compieted but for
the plug-in boards
The case with hinged lid s quite superb and extremely adaptable |t
contains as well as the mother board an equally superb Power Supply
with the following voltages + 28V, + 15V, +5V (2 5A) — this supply
is crowbar protected, —5V. —14V. —20V, --24V. —48V and other
supplies inciuding auto 110V This unit suppled in its original
cardboard box complete with oniginal manual and must be of serous
interest to the professional constructor and anyone considering the
construction of a micro processor system Unit sze 7'%'* high x 19"
wide x 23'* deep

Price £45 each. Carriage £2 50

PHOTOMULTIPLIER Type 9314 €4 ea PRP 75p Other
ypes avalable

+POTENTIOMETERS Al Sp ea P&P extra Metal
bodies AB Linear PCB Mount Brand new 10K 100K
gangett 250K ganged. 100K ganged concentnc 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 otf €25, P&P £1 50

LARGE RANGE Of ELECTROSTATIC VOLTMETERS.
From 0-300V 2" £3, 10 20KV Max General gude 5KV 31"
€5. Thereafier £1 per KV. P&P 75p

DON'T FORGET YOUR MANUALS. S AE
equirements

TUBE Type DB7 /36
€11 ea PRP £ 50
E.H.T. TRANSFORMERS 20KV 2KVA £70 ea

240KV SINGLE PAHSE 20KVA Output 2 » 2 5KV €86,
240V SINGLE PHASE 1KVA Quiput 40KV 25Ma (l]S.
Many other EHT Transformers and EHT Capaciors avalahie

with

Replacement tor Telequipments $31

A LARGE QUANITITY OF MISCELLANEOUS TEST
GEAR. CHASSIS UNITS, etc.. on view at LOW COST.

PICK-A-PIECE

FROM OUR
"PICK-A-PIECE"" AREA

PICK-A-METER
— £1 EACH

A LARGE SELECTION OF BRAND
NEW AND EX-EQ. METERS

DESKS with Punch. Reader. Printer and Keyboard Some ASCh

Various models from £200.

2'' MAG TYPE

Approx. 2.000ft. NOW 25p each P&P £1

INTERFACING
SERIAL/PARALLEL — PARALLEL/SERIAL. TTL buffered ins
and QOuts._ Inverted and Non-inverted: Pos or Neg strobe. Adjustable
Baud rates (dispatched at 110). Min. 20mA drive for all outputs
Requires + 5V Supptied with edge connectors. £38.50 ea P&P £1
TTL/232 (CCITT) — 232 (CCITT)/TTL. Min TTI output 20mA
Requires +12V. —12V. and /5V £19.50 ea P&P 75p
ORIVER BOARD 10 suit Paper Tape Punches TTL 10 24/48V for
solenoids. etc 9 Channel £55 ea P&P £2
TELETYPE PLUG COMPATIBLE 20mA to 0.5 amp Drive Board
with edge connector. £18,50 ea P&P £1 Requires external
18-0-18V 1 amp transformer. 1500mfd 50V Cap. and Power
Transistor

NOTE. Demand for these items already means one month delay
Save Money. save time. order 'KITS  at HALF PRICE you
assemble

WE ARE BREAKING COMPUTERS
UNIVAC/HONEYWELL/ICL 1900. etc
Boards, Power Supplies Core Stores are available
CALL AND SEE

ITEMS OFTEN AVAILABLE
CORE STORES with Drivers from £100.
Some smali RAM Boards from £15.
Good used TWIN PACKS £10 each
Good used MULTI PACK £25 each
SINGLE DISK £5 each
CORE PLANES (no drivers) from £5.
HEADS for PACKS (individual) £15 each
P.C. MOTORS (D:sc Drives?) £15 each

FOR THE VDU BUILDER. New stock of Large Rectangular Screen
30 x 20cm tube. Type M38 at the ridiculous price of £4 each. And
also sull available the CME1220. 24 x15cm at £9 ea Base
connections for both tubes supplied

C.D.C. DISK DRIVES
TWIN E.D.S.

Single phase — air conditioning not required. Guaranteed fine
condition £240 each Compiete with copy of manual and 50 packs
Size approx. 2' x 2' x 3’ 6" high

SUPERB PROFESSIONAL VDU CASES, size 23" x 16" x 15" on
stands Hammer grey BRAND NEW SCHLUMBERGER Surplus £20
each

SOMETIMES AVAILABLE
TELETYPE ASR33 at £500.
KSR33 at £325.
KSR33 non standard. e.g. basie ASCu-20ma loop but small print
0 1o 9, above standard O to 9. some of the symbois havinf been
refocated £260 ea

BACK IN STOCK

Attractive cast alloy front panel. vertical mount Size 16% x 15% x
5'%" contaimng 72 push buttons with manual or electrical reset
(28V) with provision for iabelting with your code. 65 \lluminated
symbols or functions {complete with 28V lamps) which again you can
change, 16 bit front panel microswitch assembly to enable your
coded cards to be read. and host of other eiectronic parts. NOW £5
each

We have been trying, and are still trying. and shouid soon succeed in
getting a few systems up and running to enable us to demonstrate the
increasing number of (tems that are hecoming avaiiable Most Callers
wiil he Welcome

NO TIME WASTERS PLEASE!
P S No Floppy disks — no cheap memory

Mimimum Mail Order £2. Excess postage refunded. Unless stated — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with * 12 V2 % VAT, otherwise 8%
Offical Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

CHILTMEAD | T

Open 9a.m t0530pm Mon to Sat

7/9 ARTHUR ROAD, READING, BERKS (near Tech. College, King's Road). Tel. Reading 582605

www americanradiohistorv com
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Two hooks from Wireless World

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

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

circut @ j circuit
designs designs

Collected Circards Collected Circards

PWilliams /J Carruthers JHEvans. JKinsler PwWilliams J Carruthers JHEvans JKinsler

A WIRELESS WORLD PUBLICATION A WIRELESS WORLD PUBLICATION

BOOK1 BOOK 2

Basic active filters Constant-current circuits Basic logic gates . Cdas-signalprocessng

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

Waveform generators Astable circuits Alarm circuits C d as— measurement and

AC measurements Optoelectronics Digital counters detection

Audio circuits Micropower circuits Pulse modulators Monostable circuits

Transistor pairs

| ORDER FORM Name (please print) |
| To : General Sales Department, Address I

IPC Business Press Limited,
| Room 11, Dorset House, |
| Stamford Street, London SE1 9LU. |
i Please send me, ... ..copy/copies of I
] Circunt Designs --Number 1 at £10.40 2 |
| Circuit Designs — Number 2 at £12.60 T Company registered 1n England and a subsidiary of Reed |
] eachnclusive. l enclose remittance value £ ... .. International Limited Registered No. 677128 Regd. office 1
\ (cheques payable to IPC Business Press Ltd.) Dorset House, Stamford Street, London SE1 SLU. /

L ——————eeeapeegesgesgey N el R e e
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TTLS by TEXAS C-WIBS I.Cs OP. AMPS AC125 0 TR!\M;SIST?RS DIODES
7400 74109 89p CD4000AE 20p 1458 Dual Op Amp int Comp 8 pin DIL 70p AC126 20: BFX8! ng t2N39ZGV 12p p—
74H00__Z8p 74110 55p CD4001AE  20p 301A  Ext Comp 8 pin DIL 36p AC127 20p ggg? u: -;zjgégG ;;v pigN o
74111 90p CD4002AE  20p 3130 COSMOS B.Polr Mosfer 8 pin DIL 100p AC128 18p [ ooy 220 | 3N3052  esp | oag 209
AL“OO 30p 74112 96p CD4006AE  95p CA3140 BIMOS 8 pin DIl 100p AC141 20p [ gevgo  120p 2N3055  65p 0A85 20p
—H48+—18p 74116 200p CD4007AE  20p LM318N  High speed 8 pin DIL 200p f\g}‘;s ggﬂ BRY39 asp 2N3439  67p 0A90 7p
7402 18p | 74118 8ap CD4009AE  61p LM32IN  Quad Op Amp 14pnDIL  120p AC187  20p | BSX19 208 | 2n3aa2 40p | OA3I 2
7403 18p | 74120 120p CD4011AE  20p NES3TV  High slew rate 8 pun DIL 140p ACIB7K 25 ‘gaﬁfg 1§3§ ey & 200 4
7404 23p | 74121 32p }—COA0IQAE 20p | 3900  Quad Op Amp 14 pin DIL 70p AC188 200 | "55108  250p | 42N3703  12p | 0A202 10p
74H04 36p | 74122 s4p +CD4D13AE 55p 709 Ext Comp 8 1apnDIL 30p ACIBBK 259 | wM)e340  65p | #2N370a  12p | INGI4 ap
7405  25p | 74123 76p ED4015AE 90p ) | /a1 Camy 8 1apnoiL 22p ADIS9 4% | muaBi 175 | w2n3705  12p | INOIE 9%
7406 43p | 74125 73p FP<_CDA016AE SO0p 1 [ 747 Dual 741 14 pin DL 70p Ao 42: MJ491  200p | #2N3706  12p | (N4148 ap
7407 43p | 74126 70p CD4017AE 100p 748 Ext Comp B 1apn 0L 36p AF114 20p | M02501 f;g.‘: :%:g%; :%: RECTIFIER
7408 25p | 74128 75p CDA401BAE 110p 778 Programabie Qo Amn 105 140p AF115 20p | 4)E2055 130p | w2n3709  12p | Y100 25p
7409 27p 74132 70p CD4039AE 52p Ai: 16 20p | 13001 225p IN3773 zsop g:}gg :Zp
7410 18p | 74136 75p CD4020AE 120p lINEAR 1.C.s Afray 3| muesoss 70p | On3ses sop | *BVI27 o
74H10 28p 74141 75 CD4022AE 100p orie (BORCIETEy 16 pn DIL 600p. P | «MPSAO6  30p | #2N3903  18p 4
P G p Op AF139 a3 | o IN4002 5p
7411 24p | 74142 320p CD4023AE  22p « A3023A Diif Cascade Amp 105 95p AF239 agp | aMPSALZ S0P | x2N3S04  16p | ann) 6p
7412 25 74145 90, CD4024AE  80p *CA3046 5 Transistor Array 14pin0IL  80p 8C107 8 95 | *MPSASE P | «2N3905  20p IN4005 6p
3 P *CA3048 Quad Low Noise Amp 16 pin OIL  200p BC108/8 P | #MPSUO6  62p | 42N3906  16p IN40O7 2
7413 36p | 74147 190p AD4025AE. 22p L Si3nd Oiff Cascade Amp T05_ e 70p- C108 8 10p | #MPSUS6 78 | u2na0ss  15p IN5201  13p
7414 7%p 1 74148 160p CDA026AE 170y CA3080E  Op Transcond Amp TEAOL 90 | belosc. aen | 0628 120 [ Wnaose  op [ IN3OL i
7416  33p 74150 140p \ CD4027AE 65p *CA3089E M IF System 16 pin DIL 228p | wgcy17 22 0C35 90p | #2N4060  13p INB407 23
7417  36p 74151 72p “G04028AE - 98p~ | *CA3090 FM stereo Mutti Dec 16 pin DI 400p | waCi1a7 9: OCZ;G ggv *2N4123  22p D
7420 18p | 74153 85p CD4029AE 120p ICLBOJBCC  VCO Fun Gen 14 pin DI 340p | agCiag o | 10 0es 2o | ¥AN412a 220 [ L L0
LM339N Vol Quad Comparator 14pn DIl 200p | wpciiac 4 *R20088 P | w2N4125  22p v
7421 40p | 74154 150p CD4030AE 55p % | JR20108  200p | waniide a2 7V 10 33V
74 (M377N Dual 2W Aud Amp 14pnDIL 178p | W8Ci57 1p oA o P | a00mW %
22 22p | 74155 90p CDA040AE 120p | ,/y3g0 2 Audio Amp 1apnDiL 9% | wacisg  10p | *T P [ w2n4289  20p | AP s
7423 37p | 74156 90p CDA042AE  90p *#M381 Stereo Preamp 14pn DI 175p | w8C130 11p | HIP29C 58P | w2naa0l  27p D
7425  30p 74157 90p CD4043AE 100p * M38IN Aud Amp +3 Trs Amay  18pin OIL 160p | waC169C  12p 'T‘ngé ob | *anaaos27p b o0
7427 37p | 74158 140p CD4046AE 140p *M252 Rhythm Generator 16 pn OIL 800p | wgC172 1p | *TP30C 89 | 2nas27  90p | EE 110p
7428 36 741 190 CD4047AE 100, *MC1310P FM Stereo Dec 14 pin DIL  190p 8C177 18p SEE szp +2N5089 27p
e 18”; ot gg 120: Ay 63‘; *MC1351P Ly Det Aud Preamp 14pnOIL  97p | gci78 a7p | TR3IC sap | 2ns2zs  ss
MC14950  Mulupl 14 pn DIL 450
7432 36p | 74161 120p CDAD50AE  57p AMCI496L Bl Mod Demod 1 pn DIl 100p | waCle2 :g: Ti3as san|[!| 2N60347 180 BRIDGE
7437 36p | 74162 120p CDA4054AE 120p #MC3340P  Electronic Atenuator 8pnOIL 160p | 8C183  12p | 1ipase  gyeb | 2N8107  s5p
7438 36p | 74163 120p CD4055AE 140p #MFC40008 1 41 Audio Amp PCB 90p | wpC184 130 | 1314 11en | 2N6247 190 | RECTIFIERS
7440 19 74164 120 CD4056AE 135 *NES40L Audio Pwr driver 1099 140p 8C187 30p P | (Comp 10 2N3055)
740 19 416 gop Dio 0aE 135p NE555 Time: ot 0 | waC212  11p | Jibaec  190P-| 2N6254 130p | aiasoy  22p
a2 0p | 74188 Tevp | COuOoAE v | Nl Dlwiweoews  Jrnli i | MDDl i S| Med s hile o
wit em o P P BC214 14 * P
7443 140p 74167 340p CD4D71AE 27p NES6 PLL with VCO 16pnOIL 425p | “BCat 1 369 Rgggg §Z§;’ 40361 asp | wiaso0v  30p
7444 140p | 74170 250p CD4072AE  27p NE565 PLL 14pn OIL 200p | pCarg 0p | Tipara  es 40362 48P} 1A 600V  36p
7445 120p 74172 720 CD4D73AE 30, NE566 PLL Fun Gen Bpin DIL  200p 8CY70 18p LIt = P 40364 120p | w24 50v 30p
P P NE567 PLL Tone Dec 8pin DIL  200p 8CY71 225 % | 40409 850 | 42a 100V 3sp
7446 100p 74173 160p CD40B1AE 21p 2567 Oual 567 16 pin DIL 370p sl 5 TIP41C 78p | 40410 65p | a2a200v  a0p
744/ 85p | 74174 120p CD40B2AE §N72710 D Comparator 14pmOIL S0p | gp131 83p | 1ihaZe  J9e 40431 300p | W2aioov  asp
7448  80p 74175 85p CD4093AE: g"BSp *N72733 Video Amp 14 pn DIL 120p 8D132 65p %P“C o | 40836 130p | L3a200v  60p
7450 18, 451 130 #SN76003N  Pwr Aud Amp with imt HS 16 pin DIL - 288p | 4gp115 a3, P 40594 88p | 34600V  72p
5 20n | 231761208 DA OAE B #5N 76008 10W Amp in 4 ohms 5pin Plasic 2509 | w8D136 son | ,1IP2955 788 | 40595 970 | «ia 100V 84p
m n : ; :
;25; 209 ;21 ;7 1ng ggig} éﬁg :ggp #SN76013N  Pwr Aud Amp with nt HS 16 pin DIL 140p 1 30139 5gz 2’&91%)8 :,‘g: *4A 400V 90p
e 9 160p p #SN76018  10W Amp i 8 ohms SpnPasic 2500 | w0120 sap | 208 1% | rer 6450V 90p
7454 18p | 74180 110p CD4518AE 130p N76023N  Pwr Aud Ampwith ntHS 16pm OIL 140p | “Bovse  200p | 1X300 130 | FETs 38 BA 100V 96p
7460 18p 74181 298, CD4528AE 120p #SN76033N  Pwr Aud Amp with it HS 16 pn OIL  230p BF115 P op 6A 200V  108p
P N 22p | 477502  18p |.#BF256B  70p
7470 36p 74182 82p MC14553 525p *TAAB21A Aud Amp for TV QiL 225p BF167 23p INASTA  190p MPE102 a0p BA 400V 120p
7472 30 - ATAAGE18 FM IF Amp.-Limiter /Det  QIL 120p BF170 23 104 400V 270p
P _{ 74185 150p TEXAS 75 SERIES P 2N697 2p | #MPF103  40p
7273 385~ 74188 930 «TBA6418 Audio Amp ail 250p | gr173 25p | Ineop  aan | ameerod 4o | 254 s00v
7472 34t P 75107 160p *TBABS ! Tuner & IF Amp 16 pnQiL  200p BF177 28p IN706 20p | «MPF105 a0p
P174190 160p 75450 120p *TBABOO 5W Audio Amp Qi 90p BF178 28p | 2N708 20m | son3819 250
7475  4sp 74191 160p 75451 72p #TBAB10 W Audio Amp Qit 100p BF179 33p INGTB aop' | 4283820 Bop
7476 36p | 74192 120p 72 *7BAB20 2W Audio Amp (o 2¢P | BF1BO 33p ] 24930  1sp | 2n3823 87,
7480  50p | 74193 160 75452 P #10A2020  20W Audio Amp QL/OL 328 | @riga 226 | anti3: e | eeneaes  4on | TRIACS
7481 98§ 2 75453 72p XR224Q Prog_Time: /Countes 16pin DIL 3708 | wgFig4 10p Plastic
p 74194 120p 2N1132  18p | #2N5458  40p | Ao vons
75454 72p *ZN414 TRF Radio Receiver 10-T8 110p «BF196 9p IN1304 70p | *2N5459 pres P
;iaag ggp ;i ; gg 1!213;; TEXAS DTLS Basic data sheets on above at 20p cach +S A E *BF 196 14p 2N1308 70p, | #2N5485  40p (3; ggg :gp
P p F197 1 P
7484 110p' | 74197 120, 930¢ 'OPTO- ELECTRUNICS 2200 asn| 2N1306  78p 6 500 107p
7485 120p | 74198 2508 936 409 Phototransistors 86257 325 | oN1308  aon|| MOSEETe | 10 400 1208
7486 3ap | 74199 250p | 946, P ocp70 90p oRp12 70p | BF298 38 | 201309 somi| 3n1a0  #5p | 19 400 1e0n
7489 320p 74221 160p 955 " 60p OCP71 120p ORP60 90p | Br259 38p | 2N1613  28p ) 3NI4N 9p | 15 500 18op
962 36p 2N§777 as ORP6 1 90p [ BF33 v | an171r 28pld 3n187 1808 | 40430 130
7490  40p | 74251 140p R o P 0.2 Rou 18p | *8FR39 30 | oN1so3  30ei| 20603  s3p | 40689  13en
e
/492 S3p | 73395 2900 |  MEMORICS. | LEDS Green 200 | st 3R] B gyl com e bud
7493 40p 74279 140,’: 1702 EPROM 1100p | TIL209 Red 16p Yellow 36p | #8FR79 30p ) 2N2222 200l uute BR100 30p
7494 90p 74283 190p | 2102 RAM 250p | TIL211 Green 36p Tri-state: Red/Green/ *BFRB0O 30p 2N2369 g/l Tisas 34p
a 70 2104 RAM  1000p | TiL32 Infrared 75p 160 AL 3% | 2n2a8a  30m | TH0760 120,
by | G230 30 15107 Aa i T B sarres  30m | on2g0s/a 265 | 2NZIS0 a5p | HEATSINK
7436 84p | 74293 150p |21 [ 000D SEVEN SEGMENT DISPLAYS 8x30 v | onzoos/a 2sp b NIRIT SRR | FRALTNK, L
7497 340p 74298 200p | 2112 RAM 450p ” il BFXB4 30p 2N2906/A 24p]
2 2513 ROM 850, 3015F0 3 175p -Xciton: BFX85 30p Vol Regs and
rgovze | dsetme Ziirov wmen | RIEEN ., 1 e e | MRS W)
p o p " % 17°C/W 28
74106 65p | 74390 200p |XB87ROM  1600p gt;g; g g Red ;gg: gg,, 8::2 ;gg; BFXB7  30p | 42N29260 10pf *2N6027  asp P
74107 36p 74393 225p | AY-5-1013 600p ).3 225 ]
Drivers: 75491 84p. 75492 96p; 9368 200p
= NEW CMOS — MOTOROLA'S 372 DIGIT A/D CONVERTER
YQELAGEOEE‘EULATORS 7 HXEDl Av:lBASr\.Jréganve SCR-THYRISTORS ci06D | A high performance. low power LS| unit combining digital and linear
T 1A 50V 105 60p 4A/400V  Plastic 63p | circuits on a single IC Requires 4 external passive components 1o work as
oy 780% iAoy YA O0 52008, 1A100V TOS 70p *MCR101 onverter. Other features include auto polarity. auto zero. single positive
12v 7812 140 12 200 p a converter e in o
16V 7815 140: ‘:gt// 331 5 200: 1A400v T0O5 80p O065A/15V TQ-92 25p | yoitage reference, on-chip oscillator, up to 25 conversions/sec. over and
18v 7818 140p 18V 7918 200p 3A400V Stud 90p 22435330 — under range signals. LED and LCD compatible and accuracy of *0.05%
24V 7824 140p 24V 7924 200 7A100v TO5+HS 84p A/ v - P| -1 Count
LM309K 1 Amp 5V T03  140p | M323K 3A 5v 7005 7A400V TO5+HS 90p 2N4444 plastic 1850 | SUitable for low cost DVM or DMM.
LM309H 100mA 5v TO5 75p 8A 50V Plastic  130p 8A/600V RSUC P | Other applications: DPM. Digital Scaies, A/D control systems
pp
TBA6258 12V 0 5A TO5 120p 12A‘4ggv Plastic ussgp *g%iog%v 70.92 3ap| MC14433P 24 pin DIL £13 with data (Data 50p + SAE)
VARIABLE VOLTAGE REGULATOR 16A100V Plastic  160p / -
723 2vio 37V 150mA 14 pin DIL 45p 6400 JE1asiiCRET A O0p I 21002 N 37p
TABEE T OO e em DIl 300 B7I06. e B2 oNgoea VAT RATES. All items at 8% EXCEPT where
+ 16V A i | b
(Adjustable by res.sxor;nnom * 8\7'& + 20V) i JA/700V  Stud 110p  0.8A/200v TO-92 40p marked % which are at 12%:%
LOW PROFILE DIL SDCKETS BY TEXAS Mimmum Order £2 Mail Order Only TECHNOMATIC LTD.
P e )4 4p. 16 pin 15p. 18 pin 36p. RELYIRLTS Govt., Colleges, etc. orders accepted. 54 SANDHURST ROAD, LONDON, NW3
22 pn 40p, 24 pin 50p. 28 pin 60p. 40 pin 75p. [N a0d VAT 1o total N : 3 Lo ) 01-204 4333. Telex 922800

HEADS

TAPE

FIT A BRAND NEW HEAD

AND TRANSFORM THE QUALITY

OF YOUR TAPE PLAYER

AN EXTENSIVE RANGE ALWAYS IN STOCK

We are specialists in the
design, development and

‘o I

ASK FOR OUR SHORT FORM CATALOGUE : | ] production of all types of |
/
S A T L= R antennas and controls,
STANDARD HEADS TO MONO CASSETTE 90p ] including those to military
FIT MOST TAPE PLAYERS { gTEREO CASSETTE £2.00 a3A R
AT BULK DISCOUNT specifications.

PRICES.
ENCLOSE 15p P & P WiTH
OROER

MEBENDLITH

THE MONOLITH ELECTRONICS CO.

5/7 Church Street, Crewkerne, Somerset, England. '
rne 74321
WW-044 FOR FURTHER DETAILS

Tel. Crewk

STEREO 8
CARTRIDGES £1.00

M/S CASSETTE |
ERASE _60p

- — - !

TP|
ewkerne 4321 |
LTOD.

www americanradiohistorv com

We invite your enquiries

STRINGER GLARK ANTENNAS LTD.

CHILD OKEFORD e« DORSET « DT118EH
Telephone : 025886 - 8293

WW — 045 FOR l'UR'hlER DETAILS
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IR -T M Instrument cases (WiH]

All dimensions we WidihxHeight xDepth

PRICES 1 ottinc P&Pbutnot VAT
MOD 3 tmcluding chassis C  abx10x 65 10.80
01 7x3 x5 633 1 D 9 x 3 65" 9.26
302 1eatxb 679 | E 9 « Ix o 1038
303 Iab x5« 866 | F 9 xiOx 65" 12.19
U4 11ad x5 7278 | 6 13 x Jx 657 10.26
305 11a47 x5 919 | H 13 x 65 1177
06 11t 2B’ 10.09 | ' 13 x10x 657 13.82
J 1B x Jx G5 1318 = .
Offer snistrument Mt turers Tow Cost ¢ dhes ox stack Biue PVC coated CONTIL TEXTURED K 18 x 7x 657 15.40 Mod 2 cases over 24 sizes Fiont and back panels grey PVC Aluminium
1 et ] G e o) ;42 18 x10x 85 18.05 ¢ {uded Packed flat Outer casing blue PVC steel o1 up to size L
steel strength und agdity. PYC dtiminmm gy froat and cear panels are gy 8x7 a6’ 9.88 :\-n A 3:]3“ 10.10 chassis snclude acke at Quter casing blu s TR '
yemovable PCB and PSU mounting system ava lable  Alsa avarlable in 975 EIITS 9.88 | \ 4ba IxI3 10,83 also available 1n wood-grain and black {Price as 101 next price higher e A
Black 301 price of 302 B+ 302 303 Bk 304 305 ugog gy 11.38 | 5 45x10x10 1288 Block s B price)
1217 unpainted 846 | v g . 3x14° 10.82
16127 16:7x12" 1589 [ g g x 7.3 12.36
191010 19210510 21,87 | § 9 a10813" aiss
f 13 8 313 o5
ELF CASES Grey in thassis) | S X 12,
Eif Gadnd 3201 13 “‘g, 18.54
Bare E1f lew 10 cn pony 2,98 | U 13 11013 17.07
Grant Etf 8x5 o asg| v 18 x ?'}J,, 15.97
Long EIf 9xaxd’ 360| W :g et 18.70
Jumbo £ 10%xE%xS | X 10X 22.95
TNAE 540 wmod 2 1 Woodaraia o Black
A 1 uae 01 eyrbraw Cases i blue textured acrylic Front panels normaily (”_w'qu“ﬁffw finssh in sizes A-L These tough hite cases add very hittle 10 the cost of 4 (oh Front panel
Wh I antec o PVG dumsiiam abo avarlable unpanted ap 1o 1277 w2e A a5« 3x 65 82 Prices as tor one puce up on  alumuium with protective caat EIf Cuses ure avalable i 4 sizes, all dough
2 i b Mod 2 eg Mod 2A Wood- . IR olyester, all panels, feet and chay reluded
Aluminium panels 20p extra 1st size 22p extra next 4 sizes B 45x Tx bh 9.24 oram of Black 15 as Mod 28 moulded 10 grey glass polyester, panels, sis inelude

A Vaeal Hyde cants at @ avanlabis wiTh substan ol Bistaunts f0r quantilies Most cases have distounts ot S ot ang 26 01t with discoungs up 10 25' ot 100 oft Prices include P & P and are Jesy 10%11 collected un tist theee pace breaks On cases only

BUY A CASE FROM A SMALL RANGE, YOU GET A CASE-BUY A CASE FROM A BIG RANGE, YOU GET A SOLUTION
Instrument cases

BHRIGHTCASE MARK II SAMOS

€C217 (3. Full Haok 20,81 51 100x 50x50mm  1.38
RU222 13%  Halt Hack) 15,84 62 100X 100x50mm 1.58
BUSI2 (5 Fulitakr 24,08 54 1002 150.60mm  1.74
BO327 (6% Mt Mk 17,72 $1 125 Sx/bon 1.96
Rark Brack s av nlabie S5 1205 100x 25mim 2.24
Nt v Lo AU TS6 125% 1508 fHaum

|SI 17254200 26mm

MINOS Mimiature ustrument cases 1 biue and white PVC steel Assemble 1 the

e e L PVC stenl 1op and butlon wich e be
A st amadived e Bk PYC st Top and Do ' M2 ubxigUsSimun .70 HEAVY DUTY CASE lower half, clypin feet, 2 screws allow the cover 1o hinge off cases, 2 more
ot Tausrmd at st E b e standing on ik mountig avalabile g Gt a Al Tgg REARY, 1089 1O el feet, :
i rack o half wedth assembled nospecal potystynene pack 101 sale postage M2 Baw .48 1 10x104/7 16.84 10 fix, PC feet are avalabie 10 hold up to 4 PC boards horzonlatly in case
MY b 531200007 20.95

OVER 400 DIFFERENT
CASES IN ETOCK~SITE BANGE
OVER 5000:1 IN VOLUME

Pricas correct July 13, 1577

Send for catalogue

Smart pu AR Lasts Wuah gk baghe qtss thack Froot groets Avatable o 3 sizes Heavily constructrd i zintec steel welded Corners
1ther PV & Boalt yis b [X® I d s s with heavy hinges 2 sceew fixings and toass around the dais 1 the base
o al
PC beoands €1 b sopgn trd o Podips gl lacs 15 o gland plate with gasket and & chassis with screws Nrovided

DEVELDPMENTS LIMIT

1]
Pyefiald G, Motwvood Hills, Nortvwood, Midds., MLl 1 vl
Tolsphom: Rorthwood MBI TI12T060
Tebon: BEETT1 Wowt Hyydla Mk

CASE SPECIALISTS

—

a TV GAMES CHIP

NEW COMPONENTS AY-3-8500 €£11.50. Printed circuit and kit
Resistors. 5% carbon €12 11) to 10M of extra parts €8.95. Rifle kit £4.95.

THE TWENTY WATT BREADBOARD

ELECTROng

WW — 066 FOR FURTHER DETAI! €

>3

IS HERE.

Power semiconductor devices can't
easily be used on breadboards. Now
Ramp’s Power Board solves the prob-
lem. T0O3 and T066 metal devices, and
TO3P, TO66P, T0127 and TO0220
plastic devices fit rapidly onto two
ten watt heatsinks, and connect simply
into the breadboard without soldering.
T092 devices can be fitted for thermal
stabilisation.

Ramp's Power Board is part of a new
system that complements and extends
the new .1” matrix DIL compatible
breadboards, speeding up prototyping
and design work. All the details are in
our free catalogue.

PO BOX HH2 LEEDS LS8 4HG

V.D.U.
AND
MICRO
COMPUTER

INTRODUCING
THE CROFTON
EXPANDABLE
V.D.U. SYSTEM

The Crofton V D U
buift up on a modula
compnses Rack #id
Generator

an expandable system
hasis The system
P S Video Sync
Character Generator Board Me

YW 1p. 1W 3p. Preset pots. Subminia-
ture 0 W £3 10002 to 4M7 Verucal 9p.
Horizontal 9p. Potentiometers 0 25W €3
4K7 to 2M2 log or tin single 30p, dual
96p. Polystyrene capacitors £12 63V
22pt to 8200pf 3Y2p. Ceramic capaci-
tors vert 50V E6 22pf 1o 4700 pf 3p.
Mylar capacitors 100v 001, 002. 005
4p. 01, 02, 025. 4Y:p. Polyester
capacitors 250V €6 01 1o 1mf 5%2p.
16. 22 7p. 47mi 11p. Electrolytics
50V 47 1, 2mf Sp. 26V 5 10mft 5p.
18V 22. 47mf 6p. 100mf 7p. 220m( 9p.
470mf 11p. 1000mf 18p. Zener diodes
400mw E24 3v3 10 33V 8 Vap.

Add-on colour kit P O A

BATTERY ELIMINATOR BARGAINS
3-WAY MODELS

With 4-way multimjack connector
3 4'%/6V at 100mA £2.30.
6°7%:/9V 300m#4 £2.90.
100MA RADIO MODELS
With press-stud connectors 9V £3.45. 6V
£3.45. 949V £5.45. 4.2 +4';V £5486.
6+6V £5.45.

150MA CASSETTE MODELS

7%V with 5-pin din plug £3.65. o0&
FULLY STABILIZED MODEL

£5.45. Switched 3,6 7%2/9V 400mA

Type 1
Type - 2

MAINS TRANSFORMERS

6-0-6v 100mA 94p. 9-0-9V 75mA 94p.
12-0-12v 50mA 4p.
Q12 15/20/24.,30V 1A £3.65.
0 12 15 20/24/30V 2A £4.95.

6-0-6vV 1A £2.85. 9-0-9v 1A £2.19.
12-0-12V 1A £2.49. 15-0-15V 1A £2.69.
30-0-30V 1A £3.39.

PRINTEO CIRCUIT KITS, ETC.«
Containy etching dish 100 sy s of pc
board 1 Ib feinc chlande etch resist pen
dall it and Laninate cutter £3.66.
I terne onjonde 98p. 100 sq
hoard 75p. Etcti resist pen 75p.

ns pe

S-DECS AND T-DECS+

S DheC £1.94
1 DeC £3.61
n DeCA £3.97 -
u DB £6.97 -

16 il IC carners £1.91

BATTERY ELIMINATOR KITS

100mA radio types with press stud battery
terminais 4%V £2.10. 6V £2.10. 9V
£2.10. 4nV+4nV £2.50. BV+6V
£2.50. 9V + 9V £2.50.

Stabilized B-way types transistor Stabi-

lized to give low hum
3/4Y:/6/7%:/9/12/15/,18V  100mA
model £3.20. 1 Amp model £6.50.

Heavy duty 13.way types

4% :6/7:/8Y%.11/13,14/17/21,257
28:34/42V 1A £4.95. 2A £7.95.

Car Converter Kit. input 12V DC Qutput
6/7% /9 1A regulated £1.95.

mory Board. Memory Extension Board Cursor
Control Wnte Control 8oard Tape Phone
Interface Board Microprocessor {SC‘MP)
Board The whole system wall be gradualty
extended to make this one of the most versatile
on the market Available in modular form or
ready constructed

e ~a4 b

CROFTON ELECTRONICS LTO.
Dept. E, 35 G Road, Twick
Middx. Tel. 01-891 1923

infurmat

Secondhand cameras and momitors
always available

WW—035 FOR FURTHER DETAILS

SINCLAIR PROJECT 80 MODULES
' £4.95. 710 £5.75.

B81-PAK AUOIO MODULES

SAH0 winer £21.95. AL60 £4.86. PA100
£14.95. MK6K0 audio kit £36.45. Stereo
30 €£17.95. SPM80 €£3.75. BMT80
£4.25.

Stabilized Laboratory Power Kit.
Switched 1 to 30V in O 1v steps 1Amp
£12.45, 2Amp £14.95.

JC12 AND JC40 AMPLIFIERS

JC12 6W IC au L

U amp with data ¢ S "( /Il
anat pratted cnount 3 Q \‘ &
£1.95. Also ntw .\\‘\“ //

JCA) 20W moael ¥ ey

with peh €3.96. o
Send sae tor free leaflet
'SINCLAIR IC20

1C20 10W + 1OW stereo amp kit with

printed crcunt £6.95. PZ20 power supply
for above £3.65. VP20 control and preamp
kit £8.95. Send sae lor data

FERRANTI ZN414
1C radio chip €£1.44. Extra parts and peb for
radio £3.85. Case £1. SAE tor data

SINCLAIR MICROWONDERS

Sinclair  pocket v €165, Cambrndge
scientfic programmable calculator £13.95.
Cambridge scentfic £8.45. Oxford scient-
fic £10.60.

14 50 otherwise fice

DEPT. WW, PO BOX 68, 32 GOLDSEL ROAD, SWANLEY, KENT BR8 8TQ
Mail Order only No callers Send s ae for free data on kits Post 30p on orders under
Prices include VAT Otfficial orders welcome
deduct 7% VAT onitems marked « and 11% on others

QOverseas customers

waanar amaricanradinhictar: com
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n Available from any of our distiibutors
F I R c H I |_D East Grinstead (0342) 24383

_—T—] Barlec
macro Celdis Reading (0734) 585171
0 lc Comway Bracknell (0344) 24765
l Eurocom High Wycombe (0494) 36146
d ITT-ESD Harlow (0279) 26777

AT YOUR FINGERTIPS Macro Burnham (06286) 63011

Included in this new Databook Most Manchester (061) 831 7672
% LS| Bit-Slice F il i Ad d Schottky,

13L® al:ml é'ﬁ:ogéxnﬂﬂggy vanee Y OTHER DATABOOKS AVAILABLE INCLUDE
* Comprehénsive Applications Information LINEAR, MOS/CCD, BIPOLAR MEMORY,

* Functions include:— Bit-Rate Generator,

CRC Generator Checker, Microprogram Sequencer POWER, LOW POWER SCHOTTKY TTL,
and many more. F8 MICROPROCESSOR, DISCRETE

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

WW—014 FOR FURTHER DETAILS
A. MARSHALL (LONDON) LTD., Dept W W
a LONDON — 40-42 Cricklewood Broadway, NW2 3ET
Tel: 01-452 0161/2 Telex: 21492
’ GLASGOW — 85 West Regent St. G2 2QD Tel 041-332 4133
BRISTOL — 1 Straits Parade, Fishponds Rd., BS16 2LX
Tel: 0272 654201
Call i and see us 9-5 30 Mon Fri 9-5 00 Sa1 Trade and export engi w

NEW CATALOGUE 77

2nd edition for Autumn with over 8,000 line items. Plenty of new products snd ideas. 35p post paid (25p
o caliers)

Our range covers over 8,000 items. The largest selection POPULAR SEMICONDUCTORS (A very small selection from
in Britain. Top 200 ICs, TTL, CMOSSinears our vast stocks, please enquire about devices not listed.)

AF139
THYRISTORS AF239

Pisstic
100V 0.35 R
200v 020 hSves

499v 9 8C154

8C1674
e 8C1678
8C1698

2N69B y 2N2923  0.14 | 2N3638A 0.16 | ON3905
2N706 S 2N2924 ©.15 | 2N3662 0.2 N3906
2N718 b IN2926G 0.13 | 2N3663 . 2N3962
2NS14 . 2N2926Y 0.3 | 2N3702 L 2N4058
2NG29 . 2ZN3019  0.55 | 2N37 b )N40OBO
2N930 . ’N3053 ©.30 | 2N3/04 0. 4122
2N1132 . 2N3055 0.70 | 2N37( . 2N4123
2N1483 1. N3108 0.50 | 2N3/06 ~N1125
IN1613 0. IN3133 0.48 | 2N3707 0
2N1711 0. 2N3392 0.16 | 2N3708
2N18B93 0. 2N3393 0. 2N3709
2N2060 5. 2N3417 0. 2N371
IN2219  O. 2N3439 0. 2N371
2N2221 O IN3441 0. 2N3 /7
2N2222 0. 2N3553 1. 2N3/73
2N2222A 0. IN3565 0. 2N3/94
2N2368 0. 2N3566 O 2N3819
2N2369 0. N3567 0. 2N3854A
2N2646 L 2N3571 o 2N38564
2N2905 0. 2N35/2 3. 2N3859A 0.21 | 2N5245
2N2906 0.28 | 2N3638 0. 2N5347
B8OC1500 0.75 0 o0
BHOC3200 115

N6349
INB4S7
IN5458
2N5485

CA3020A 2.29 . NE556 .05 | TAAS60 1.60 | TCA280A
CA3028A 1.0 d NE5S65 . TAA570  2.30 | TCA290A
CA30288 1.29 I NE566 K TAAG11B 1.85 | TCA420A
CA3030 1.24 E NES67  1.80 | TAA621 2. TCA730
CA3036 0.97 k SAS5560 TAABB1B 1. TCA740
CA3045 SAS570 TAA700 3. 1CA750
CA3046 S042p TAA930A 1CA760
CA3048 76001N TAA9308B TCA800
CA3049 76003N TAD10Q0 UAA170

1.

0.

f' N4
CA3052 1. 76008K TBA120 UAA 180
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N4266
'N1284
N4286
2N4288
JNAA03
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2N4916
2N5129
2N5192
2N5222
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CA3053 76013N T8A400 CD4a000
Ca3080 76013ND TBASOO €D4001
(.A3080A
CA3086
CA3088
CA3089
CA3090
Ca3130
LM30ta
LM30IN
LM304
LM307N
LM308N
LM309K
LM317K
LM318N
LM323K
LM339N
LM348N
LM360N
LM370N
LM371N
LM372N
LM373N
LM374N
LM377N
LM378N
1Mm378S
LM380 8
LM380N
LM3B1A
LM381N

BRIOGE
RECTIFIERS
0.30
0.33
0.34
0.40
0.50
0.57
B40C1500 0.48
840C3200 1.10

6
76018K
76023N
76023ND
76033N
76110N
76115N
76116N
78131N
76226N
76227N
76228BN
LM3302N 1. 76530N
LM3401N 1.60 [ 76532N
1M3900 0.75 | 76533n
tM3905 1. 76544N
LM3909 0. 76545N
MC1035 1. 16546N
MC1303 1. 76550N
MC1305 1. 76562N
MC1306
MC1310 TBA750Q
MC1312 1. 1BABOO
MC1327 3. 0.60 | TBAS IO
MC1330 0. : TBAB20
MC1350 0. d 1BA920
MC1351 1. 2 . TBA920Q
MC1352 0. TAA350A 2.48 | TBA940
MC1357 1. TAAS21  1.00 | 1CA160C
MC1458 0. TAA522  1.90 | 1CA1608B
NES55 X TAAS50 0.60 | TCA27

T8A500Q
TBAS10
18A510Q
TBAL20
1B8A520Q
TBAS30
TBA530Q
T8A540
T8A540Q
TBAS50
1BAS50Q
TBASB0Q
TBA570
TBAS70Q
TBA641Q
TBAB51
TBA 700
TBA700Q
1BA720Q
TBAT750

C€D4002
CDa006
CD4007
€04008
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‘CD4013
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CDa015
CD4016
CD4017
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3mm Red 0.18

b Smm Red 0.20
Pin 0. Imm Gin 0.25
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P O. Imm Yel 0.25
Pin 0. Smm Yel 0.28
Pin

TRIACS

Plastic 2101-2 4.4

A 400V 21022 2.90

A a ;. 21112 414 T / NS BOSBA Ch,

bA 100V 0. ! B

BA 400V 21122 4.1a \ vero CPU Boarcl

10A 400V 0.90 | 25'3 8.00 . v Me
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We now offer 8 comprehensive range of
- - nd d
W range of acitors or inctod: : e WRITE FOR OUR SPECIAL
e. also Stoc.k a comprehensnve ge ot capac ’ ::ionnl Semiconductor s(;.::vw Introkit and £65.84 PRODUCTS LIST
resistors, switches, etc. Keyboard K. :

Paces contect at 14 6 77 vt please add VAT p&p 40,

COMPUTER APPRECIATION

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

DEC PDP 8 System comprising 4K processor, KSR 35 JAC ELECTRONICS Model 331 FREQUENCY METER &
TELETYPE, High Speed Tape Reader/Punch and 2 fixed-head STANDARD; £250.00.

DISCS; £1,100.00. FACIT High-Speed PUNCH, NEW, £125.00.

PDP 8L with 4K memory; £550.00. SINGER Tape Punch with mains PSU and IC Logic. NEW;
KSR 35 TELETYPE, ASCIl coded and with 20mA interface: £75.00.

£200,00. IBM Compact CARDREADER, £68.00.

SAGEM RO Electronic Teleprinter, 5-unit, 60 mA interface; OLIVETTI Model 349 intelligent TERMINAL. £375.00.
£40.00. FLEXOWRITERS from £120.00.

DIABLO Model 30 DISC unit; £495.00. HONEYWELL Key-punches from £50.00.

SPC-12 MINICOMPUTER with 4K memory and with TTY

interface; £225.00. PLEASE NOTE

DATEK Model 40 Paper Tape Reader, BRAND NEW. £35.00.
EKCO Field Ratemeter Model N645C, BRAND NEW, £45.00.
SOLARTRON Model LM1604/05AC DIGITAL VOLTMETER * Callers very welcome. but by appointment please

£195.00. * We are keen to bid competitively for qood used egquinment

* Prices exclusive of VAT and Carriage

WW—090 FOR FURTHER DETAILS
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High quality modules for stereo, mono and
other audio equipment.

PUSH-BUTTON

STERED

woeeoe AN\ FM TUNER
£m 45 Fitted with Phase Lock-ioop Decoder

FET Input Stage
VARI-CAP diode tuning
Switched AFC

Multi turn pre-sets

LED Stereo Indicator

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 can
be used if no suitable supply s available. together with the

* % % % %

Typical Specification:
Sensitivity 3u. volts

Transformer T538. Stereo separation 30db
The S450 1s supptied fully buiit, tested and aligned The unitis Supply required 20-30v at
90 Ma max.

easily installed using the simple instructions supplied

STEREO PRE- AMPLIFIER

OUR PRICGE

£13.75

1dB 20Hz

ﬁrequency Response +
20KHz Sensitivity of inputs
1 Tape Input 100mV into 100K ohms

and tone control umit The six 2 Radio Tuner 100mY into

push-button selector switch pro- 100K ohms

vides a choice of inputs together 3 Magnetic P U 3mV into Ew
with two really effective filters for 50K ohms

nigh and low frequencies. plus tape P U Input equalises to R1AA curve with,

A top quahty stereo pre-amplifier

1dB from 20Hz to 20KHz

output
- 20-35V at 20mA

MK. 60 AUDIO KIT: Comprising
2 x AL60's. 1 x SPM80 1 «x,

Supply

Dimensions

AL30A

BTM8O 1 x PA100 1 front panel 29omm * BImm x

and knobs. 1 Kit of parts t lud

on/off switch, nt’;)onS i?\dl?ccatjore Iow R.M.s. AUDIO
stereo headphone socket |

instruction booklet COMSI"‘LE‘IL'JES 4 AMPLIFIER MODULE

PRICE £29.55 plus 85p postage
TEAK 60 AUDIO KIT:

Comprising  Teak veneered cabinet
size 16%°'x11%""x3%'* other
parts include aluminium chassis
heatsink and front panel
bracket plus back panel

and appropriate sockets
etc KIT PRICE £10.70,

The AL30A is a high quality audio amphfier module
replacing our AL20 & 30 The versatility of its design
makes it ideal for record players, tape recorders, stereo
FS cassette and carmd%e ptayers. A power supply is
ava: ble comprising a PS12 together with a transformer
T538. also for stereo, the pre-amp PA12.
SPECIFICATION
@ Output Power 10w.
RMS.

e

7

@ Supply 22 1o 32 velts.

plus 85p @ Load Impedance 8 te @ Input impedance SOK.
postage / Gohms.
@ Sensitivily 90my for tull @ Total Harmonic Dislortion
oulput. Less than .5% {Typically

%)

@ Frequency Response @ Max.
7 60Hz 1o 25KHx - 2db. 80 c.

Heat Sink Temp

@ Dimensions 90 x 64 x 27mm

91

MPA
30

Enjoy the quality of a magnetic cartridge with
your existing ceramic equipment using the new
M.P.A 30, a high guality pre-amplifier enabling
magnetic cartridges to be used where facilities
exist for the use of ceramic cartridges only

it 1s provided with a standard DIN

input socket for ease of connection

Full instructions supplied

POSTAGE &
PACKING

Postage & Packing add
25p unless otherwise
shown. Add extra for
airmail. Min. £€1.00

STEREO 30

COMPLETE AUDIG

7+7 WATTS
R.M.S.

= P&P45p :
The Stereo 30 comprises a complele stereo
pre-amplifier, power amplifiers and power supply. This
with only the addition of a transformer or overwind will
produce a high quality audio unit suitable for use with a
wide range of inputs 1.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 panel knobs.
main switch, fuse and fuse holder and untversal
mounting brackets enabling it to be installed in a record
plinth, cabinets of your own construction or the cabinet
available ldeal for the beginner or the advanced
constructor who requires Hi-Fr performance with a
minimum of mstallation difficulty {can be installed in 30

mins}
TRANSFORMER £2.45 plus 62p p &p :

TEAK CASE £5.25 plus 62p p & p

25 Watts (RMS)

* Max Heat Sink temp 90C. * Frequency response
20Hz to 100KHz * Distortion better than 0.1 at 1KHz *
Supply voltage 15-50v * Thermal Feedback * Latest
Design Improvements * Load — 3,4,8, or 16 ohms x
Signal to noise ratio 80db « Overall size 63mm. 105mm.

Frequency Hesponse 20Hz-20KHz
(—3dB). Bass and Treble rangée,
12d8B. Input Impedence 1 meg ohm.
Input Sensitivity 300mV. Supply
requirements 24V .5mA. Size 152mm
x 84mm x 33mm.

Pre-Amplifier com-
pletely redesigned

PA ]2 NEW PA12 Stereo

for use with
. AL30A Amplifier
Modul Features i de on/off vol

Balance, Bass and Treble controls. Complete
with tape output.

£6.10

Especially designed to a strict specification Oniy the
finest components have been used and the latest
solid state circuitry incorporated in this powerful little

. amphtier which should satisty the most crincal A F
enthusiast

£4.95

Stabilised Power Supply Type SPM80

SPMB8O is especially designed to power 2 of the AL60 Amplifiers,
up to 15 watts (R.M.S) per channei simultaneously. With the
addition of the Mains Transformer BMT80, the unit will provide
outputs of up to 1 5A at 35V. Size 63mm. 105mm. 30mm.

Incorporating short circuit protection £3 75
a

Transformer BMT80
£2.60 + 62p postage
www americanradiohistorv com

SHOP
AT

PS12

Input voltage 15-20v A .C. Output voltage 22-30v D C
Output current 800 mA Max. Size 60mm x 43mm x 26mm.
Transformer T538 £2.30

1-PAN

18 BALDOCK ST., WARE, HERTS
OPEN 9105 30 Mon./Sat.

Power supply for AL30A,
PA12, SA450, etc.

OUR PRICE

£1.30

P.0. BOX 6,
WARE,
HERTS.
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TRIACS

2 Amp TOS5 Case 10 Amp. TOA48 Cass

Volts No Price Valts No Price
100 TR12A/100  £0.31 100 TRI10A/ 100 £0.77
200 TR124/200 €051 § 200  TR110A 200 £0.92
400 TR12A/400 €0.71 § 400  TR110A 400 €£1.12
6 Amp TO66 Case 10 Amp  T0220 Case

Volts No Prica ¥ yous No Price
100 TR16A/100 €051 | 400 TR110A 400P £1.12
200 TR16A/200 £0.81 DIACS

400 TR16A7400  £0.77 § ggig0 6023 032 £0.23

SUPER UNTESTED PAKS

CARBON POTENTIOMETERS

SINGLE GANG with wire end 1erminations 6mm x 50mm plastic shaft 10mm bushes supphed with

shake-proot washer and out

LINEAR TRACK

Value No. Price
1K 1831 €0.22
2K2 1832 €£0.22
aK7 1832 £0.22
10K 1834 £0.22
22K 1835 €0.22
47K 1836 "€0.22
100K 1837 €0.22
220K 1838 "€0.22
470K 1839 €0.22
™ 1840 €0.22
M2 1841 £0.22

Tolerance 220 of resistance

LOG TRACK
Value No.
ax7 1842
10K 1843
22K 1844
A7K 1816
100K 1846
220K 1847
470K 1848
™ 1849
2m2 1850

DUAL GANG These high quahty pots are fitted w

nh wire wnd t€rminations Bmm « 50mim plastic shalt

Wireless World, August 1977

SEMICONDUCTORS - COMPONENTS

LINEAR PAKS

Manufacturer s Fall Outs  which include
Functional and part Functional Unias These are
classed as out-of-spec trom the makers very
ng spechcanons  but are deal for learming
about | C s and expenmentat work
U721 30 ASSORTED LINEAR TYPES

709-741.747.748-710-588 Eic

ORDER No 16227 Poce "£1.50
765D FM STEREO DECODER
$1C s 76110 Eqv to MC1310P-MA767 Data
supplied with pak

ORDER No 16229 Price "€1.50
U76A AUDIO POWER OUTPUT AMPLI-
FIERS
8 Assorted 1ypes SL403 76013
Data supphed with pak

OROER No 16228 Prce "£1.00

76003 Erc

74 SERIES PAKS

Manutacturer s Fall Quts  which include
Functional and part-Functional Units These are
classed as owt of-spec from the maker s very ngid
specifications but are rdeal for learning about
I C sand experimental work

74G 100 Gates assorted 7400-01-04.10.50-60

ete Order No 16224 €1.20
74F 50 Flip Flops assorted
7470 72.73-74-76-104109 Eic

Order No 16225 £1.20

74M 30 MSI Assaried Types 7441.47.90-154
Eic Order No 16226 €1.20

VEROBOARD PAKS

VB1 Approx 30 sy ins vanous swes all 1
matnx Order No 16199 £0.60
vB2 Approa 30 sq ins vanous sizes. 195°
matns Orger No 16200 £0.60

ELECTROLYTIC PAKS

A ange of paks €ach contaiming 18 first quahty
mixed value miniature electiolytics

EC1 values trom 47mFD ta 10mFD
Order No 16201 '£0.80
EC2 Values ftrom 10OmFD to 1 10mFD
Order No 16202 "£0.60
EC3 values from 100mFD 1o 680mFD

Orde: No 16203 "£0.60

€280 CAPACITOR PAK

75 Mullard C280 capacitors mixed
values ranging from Q1uf to
2 2uf complete with identtication

sheet Order No 16204 "€£1.20

CARBON RESISTOR PAKS

These paks contain a range of Cacbon Resistors
assorted Mto the following yroups

Ry 60 mixed Ysw 100ohms-8200hms
Order No 16213 '€£0.60
A2 60 mixed Yaw 'Kohms.8 2Kohms
Order No 16214 "£0.60
R3 60 mised Yaw 'UKohms B2Kohms
QOrder No 76215 "€0.60
R4 60 mixed Yaw JUIkohms 820Kohms
Order No 16216 "£0.60
A5 40 mixed w 110ehms 8200hms
Oider No 16217 "£0.60
R6 40 mi.xed w »shms 8 2Kohms
Order No 16218 "£0.60
R7 40 mixed “sw ~OKohms 82Kohms
Orde: No 16219 "£0.60
RB 40 mixed '»w 100Kobms 820Kohms
Order No 16720 "£0.60
R9 60 mixed Yw 1 Veg 10Megohms
Oraer No 16230 "€£0.60
R10 40 mixed »w 1 Meg 'OMegohms

Order No 16221 "£0.80

WORLD SCOOP!
JUMBO
SEMICONDUCTOR PACK

Transistors  Germ and Sihcon Rectifiers - Diodes
Tnacs Thynstors | C s and Zeners ALL NEW
AND CODED Appron 100 Pieces Otfeting the
amateur a Janiastic bargan PAK and an
enormous saving Identification and data sheet in
every pak

ORUER NO 16222 €2.28

PAK No. Order No. Price 10mm bushes supphied with shakeproot washer and nut Track tolerance £ 20 but maiched to within
U0 100 Germ Gold bonded OA4 7 diode 16130  £0.60 2dB ot each other
US1 150 Germ OA70 81 diade 1612)  £0.60
UB2 100 Sitcon Diodes 200mA 0A200 16132 £0.60 LINEAR TRACK LOG TRACK
U53 150 diodes 75mA 1N4148 16133 £0.60 No. Pri ) -
US2 50 Si Rect Top Hat 750mA 16131 gos0 | Ve 1885 cocslli Yoo o s
US55 20 Sil Rect Stud Type 3 Amp 16135 £0.60 10K 1852 €£0.68 10K 1861 £0.68
US56 50 400mW Zeners DO7 Case 16136  £0.60 22K 1853 £0 68 22K 1862 -€£0.68
US7  30NPN Trans BC107/ 8 Plasuc 16127 €060 | 15, 1854 €£0.68 27K 1863 -€0.68
USB 30 PNP Trans BC177/1/8 Plastic 16138 £0.60 100K 1855 €0 68 100K 1864 €0.68
US9 25 NPN TO39 2N697 2N1711si 16129  £0.60 220K 1856 £0.68 220K 1865 €088
UBO 25 PNP TO59 2N 2905 silicon 16140 £0.60 470k 1887 €068 170K 1866 €068
U61  XONPN TO18 2N706 siicon 16141 €0.60 M 1858 €068 ™ 1867 -£0.68
U62 25 NPNBFY50 51 16142 £0.60 2M2 1859 ‘£0.68 M2 1868 -€0.68
UB2 30 NPN Plasuc 2N2906 silicon 16142 £0.60
U64 30 PNP Plastic 2N39056 silicon 16144 £0.60°
1 PNP 1614
b’gg ?g g,ea’s':c goozve, 2NN3055 NPN 72\42 :?gg SINGLE GANG SWITCHED. Fitted with double pole on-off switches The switch action 1s incorporated
UE7 10 TO2 Metal 2N2055 NPN 16147 €1.20 within the rotary action of the pot Switch raung 1 & amps at 250V AC
ugs 20 Unyjuncnion trans (1543 16148 £0.60
U69 101 amp SCR T039 16143  €£1.20 LINEAR TRACK LOG TRACK
U708 3amp SCR TO66 case 16150  €1.20 Value No. Price D o, P
1K) 1870 '€£0.48 K 1879 £0.48
Code No s mentioned above are given as a guide 10 the type of device in 10K 1871 £0.48 10K 1880 £0.48
the pak The devices themselves are normally unmarked 22K 1872 “€£0.48 22K 1881 *£0.48
47K 1873 "€£0.48 47K 1882 '€£0.48
100K 1874 '€0.48 100K 1883 '€£0.48
220K 1875 £0.48 220K 1884 ‘£0.48
470K 1876 "£0.48 170K 1885 £0.48
™ 1877 £0.48 ™ 1886 '£0.48
COM PON ENT PACKS 2m2 1878 '€£0.48 M2 1887/ ‘€048
Pack
No. Qty. Order No. Price
c 200 Resistor mixed value apbrox {Count by v E Ro BOA R D s
weight) 16164 "£0.60
c2 150 Capacinors mixed value approx (Count
by weight) 16165 "£0.60 DRILLED COPPER P.C.B.
c3 50 Precision resisiors Mixed values 16166 "£0 80 1 Pitch 18 Pitch
ca 80 'wth W Resistors mixed preferred Size No. Price Size No. Price
valugh 610/ SN € 0060 25 x5° 2201 €046 | 25 .1/ 2209 €133
Cs 5 Pieces assoried lernte rods 16168 '£0.60 25" &R 75 2202 £0.39 25 x5 2210 £0.42
cs 2 Tuning gangs MW/ 1W VHF 16169 "€0.60 28 %17 2203 €142 | 25 <38 221 €0.31
c? 1 Pack wire 50 metres assorted colours I 0B 2204 €052 375 .17 2212 £1.51
singte steand 16170 £0.60 175 1375 2205 £0.46 378 4% 22112 €057
cs 10 Reed switches 16171 "£0.60 175 17 2206 £1.82 376 175 2214 £0.42
c9 3 Micro switches 16172 "£0.60 475 179 2207 €238 | 25 .1 (Dack of ey 2216 €052
Ci0 15 Assorted pots 16173 "£0.60 25 x1 (pack of ve) 2208 £0.57
[ B 5 Metal jack sackets 3 x 3 Smm 2 x
standard swilch types 16174 '€0.60
c12 30 Paper condznsers prelerred types
mixed values | 16175  °£0.60 DRILLED PLAIN P.C.B.
a1z 20 Elecirolytcs irans types 16176 "£0.60
cia 1 Pack assorted hardware Nuts . -1 Pitch . 15 Pitch
boits grommets vic 16177 '£0.60 5-505 07 2;'}"7’ cﬁ'ifs g-;- v 22';? ;(’)r-;;
X B n . x b
(c::g 23 mi:\::éu‘:: switches ass 161/8 °£0.60 §1.00% g o 208 g s 222 e
g stnps and panels 16179 £0.60 e ek e
€17 15 Assorted contedl knabs 16180 "£0.60 5 «375 2200 2] B 2. o
c18 4 Rotary wave change switches 16181 "£0.60 Ar At 222; m-g;
c19 2 Relays 6 — 24V operating 16182 "€£0.60 VERO SPOT-FACE CUTTER * :
c20 1 Pak copper laminate approx 200 sq : Order No 2231 Price £0.68
s 3
€21 15 Assorted tuses 100mA-5 amp :2124 Eg':g
c22 50 Metres PVC sleeving assorted size and B
coloud 16185  £0.60 PLUGS AND SOCKETS
C23 60 ¥ wall resistors mixed prefered values
€24 25 Presets assoried type and valve ey T PLUGS CHASSIS SOCKETS
C25 30 Metres stcandeo wire assorted colours . No. Price No. Price
16187 £0.60
P1  DIN 21in speaker 1689 £0.08 CS1 DN pin loudspeaker
P2 DIN 3 pu 1690 "€£0.12 1652 "£0.08
P3 DIN Sopu 1691 "£0.16 Cs2  OIN 1653 "£0.10
P4 DINS pin 180 1697 ‘£0.14 CS3 DINS. 40 16514 €£0.10
PS5  DIN 5.in 240 1692  °£0.1§ CS4 DINGI 10 1655 "£0.12
S Ll D E R PA K S PE DIN b p 1694 "€0.20 CS5  Jack  omm 1656 "£0.06
P7 DINTp 1695  "£0.20 CS6  Jack 4 S 165/ "£0.06
Pack P8 Jack £ 5mm screened 1696 "€0.12 CS7  Jack Mono swiiched 1658  "£0.15
No. Omyi: Order No. Price | 9 Jack Plug & 5mm plasuc 1697 €0.10 | CS8 Jack Stereo swiched 1659 €0.18
P10 Jack Plug 3 Smm screened 1698  °£0.15 €S9 Phono single 1660 "£0.08
St 6 Shder potentiometers mixed values 16180 "£0.60 P11 Jack Plug mano plastc 1699 °€£0.14 CS10 Phono double 1661 "€0.10
S2 6 Shder potentiometers. ali 470 ahims 16191 "€£0.60 P12 Jack Plug mono screened 16100 €0.28 CS11 Coax surface 1662 '£0.21
S2 6 Shder potentiometers all 10k in 16192 ‘€£0.60 P13 Jack Plug stereo screened 16101 "£0.32 €S12 Coax tiush 1662 "£0.25
sS4 6 Shder potentiometers all 22k in 16193 °£0 60 P14 Phono 16102 "€0.10 CS13 Jack switched Mono 1664 "€£0.20
S5 6 Shder potentiomerers all 4 7k hn 16194 “€0.60 P15 Car aenal 16102 "€0.16 CS14 Jack socket DPDT switch 1665 "€0.32
S6 6 Shder potennomerers ali 4 7 log 16195 °'£0.80 P16 Coax free TV 16104 "£0.16 gSw Car aerial s 1666 °£0.10
P17 Right angle jack 16105 "€£0.12 S16 AC mains US type 1667 '£0.16
P18 Jack 7 mem plasnc 16106 £0.12 €517 Phono 1-way 1668 "€£0.16
P19 Jack sterec plasic 16107 €020 | C3!8 DC power 1669 €018
P20 Phono free screened 16108 "€£0.14 Gl Claniched Ol ONRED 32
CERAMIC PAKS P21 DC 21 pluy 16109 ‘£0.12 0no &way :
P22 DC 2 9mm plug 16110 "£0.12
Containing o range of first Qually Miniaiure Ceramic capacnors P23 2.0n ACpiug US type 16111 1€£0.18
Unrepeatable value P23 AM aenal 16112 "€0.13 Just a selection trom
Ovder No. Price #26 Cassette mans plug 16113 '€0.18 our huge stocks!
MC! 24 minaiure ceramc capacitors » of each P26 FM 200 ohms plug 16114 "€0.13
value — 22pt 27pt 3dpt 39pt 37pt 68pt SEE OUR
820t 16160 €£0.80
MC2 24 miniature ceramic capatitors 4 of each 1977 CATALOGUE
value 100pt 120pt 150p4 180p! |NL|NE SOCKETS
220pt <30pt & 390pt 2/0pt 16161 '£0.60 No Price 126 pages packed with
MC2R 24 miniature ceramic 1apacitors 3 of each ST DIN D o eEEen 1672 “£0.10 valuable information
vatue 470pt 56Ut  680pI  B20m! 122 DIN 2 pu o B cotis
1000pt 1500pt 22000t & 300p! 16162 "£0.50 22 OIN L 0 74 £0.17 ORDER NOW
MCd 24 muature ceramic tapactors 3 of each 33 DIN 0 e e o s
value — 4/0p!  560p!  680p1  820pt ) T
1006t 1500pt 22000 & 2 300p! 16163 g0 | (39 Jack o Smm L CrCRNE 0,08 ONLY 50p
1S/ Jack u ronoplasic 1678 °£0.14 plus 15p p&p
IS8 Jack % mono Chiome 1679 '£0.28
1S9 Jack steceo plastic 1680 °€0.20
IS10 Jack stereo Chrume 1681 't0.42
v A T 1511 Phono screened 1682 4012
ORDERING N . 1S12 Car aenal 1687 'F0.22
Pl d d Add 12%:% to prices 1S13 Coax television ‘.‘23‘; ‘L0.0(‘)
ease worl our orders 1S14 Coax back back 1 =Y
exactly as pyrm:ed x| | EEEREE * Add 8% 10 | 121G 3 m AC conmen ton 1686 £0.21
f g mclud ’ otilers excepting those 1S1/ Pho0o plasic 1667 €012
Grge Irngbto nclude our marked | these are 18 Bk 10 bagk phot 188  '€0.24
part numbet Zero

SHOP
AT

A T
www americanradiohistorv.com

18 BALDOCK ST
OPFN 9 to 5 30 Mon

P&P

Postage and Packing add 25p uniess
otherwise shown Add extra for
armail Minimum order £1 00

BI-PANK

P.O. BOX 6, WARE . HERTS

WARE
Sat

HERTS
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TRHTIELS

A SEMICONDUCTOR POWERHOUSE (Trade & Export Welcome)

TRAMPUS ELECTRONICS LTD., 58-60 GROVE ROAD. WINDSOR,
BERKS, SL4 1HS
Teol: Windsor (07535) 54525 - Callers weicome Mon.-Sat. 9 a.m.-5 p.m.

Fast service. Same-day on ex stock p!
all full spac. Same Trampus low prices. Barclaycard and Access by post
or telephone, £5 minimum. VAT: Add 8% to prices marked °. Add
12%2 % VAT to sll other prices. Post and packing 20p UK. Send CWO
except Govemment Depta., etc. Free catsiogue list with Sale Bargains
and Micro Processors {Send SAE).

. Quelity devi .

7\ N
(o )

e All price sach TRANSISTORS TTL CcMOS
555 DIL 8 PIN TIMER  39p° AD161 162 ea sop: 7400  14p° 4001/2 23p°
723 1099 REGULATOR  49p° 8C107 10p* 7401 18p° 4009/10 58p°
723 DIL 14 PIN REG 68p° BC1078 15p° 7402 18p° 401} 20p°
741 DIL 8 FIN OF AMP  26p° BC108 10p* 7404 20p° 4013/16 60p°
741 DIL 14 OR TO99 39p BC108 B ORC 15p° 7410 20p° 4017/20
747 DUAL 741 89p° BC109 10p° 7413 asp’ £1,28"
748 DIL 14 PIN :up 8C109 BORC 15p° 7420730 29p° 4024 88p"
748 DIL 8 PIN BC147/8/9 12p 7420 20p" 4028  £1.00°
7805 703 SV REGULATOR 8C167/8/9 10p 7441/141 4029  £1.25°
£1.00 BC177/8/9 20p° 79p° 4030  60p
7805 PLASTIC 5V Reg £1.35° BC182/3/4 AORL 10p 7447 84p° 4046747
7812 OR 7815 €1.50° BC212/3/4 AOR L 14p 7470/72 29p° £1.40°
76013 OR 76023 AF  £1.69 BCY70/71/72 20p° 7473/74 35p° 4040 €£1.11°
8038 SIGNAL GENERATOR BD131 OR 132 ea SOp° 7475 80p’ 4049/69 23p°
£5.00° BFY50. OR 51 20p° 7476 39p" 4067 £3.80°
LM300 £1.00 MJ2955 (PNP3055) 7490  49p' 4510  €1.40°
LM301 DIL 14 PIN OPA  39p° £1.50° 7491,92 75p* 4511  £1.72°
LM301 DIL 8 PIN 59p’ MJE2955 £1.40° 74121  33p* 4528  £1.58°
LM309K TO3 5V REG  £1.00° MJE3055 85p° 74123 46p 4553  £5.00°
LM318 70V OS OPA  £2.25° ORP12 60p* 74136 £1.27° CMOS DATA
LM38ON 2W AF 12V £1.00 TIP 41 OR 424 65p° BOOK
LM381 2 X PRE AMP  £2.00 TIP2955 85p° £3.50
LM3900 QUAD OP AMP 75p TIP3055 55p° DIODES 0A81/91 5p°
NE536 FET OPA £4 Tisa3 30p° IN4148 & IN914 SILICON  4p°
NES55 TIMER :np 2TX107/8/9 20p IN40O2 Sp IN4004 7p°
NE5S56 2 X 555 TIMER £1.00° 2N2646 60p’ B2788 ZENERS 400mW  10p°
5N766 11 & 60 IF £1.25 2N2904/5 30p° BRIDGE 1A 50V 28p°
TBA 810 7W AF £1.00 2N2926 RBO 10p SCR & TRIACS ST2 25p°
2N2926 ¥G 15p BR100 40p* C106 44 400V 55p°.
LEDS %" & 2 Dia 2N3053 28p"  TaG 1,400 $0p. 17600 89p (1
RED NO CLIP 12p* 2N3055 - asp’ Amp)
TIL209 & CLIP 15p* 2N3702/3/5 10p DISCO TRIACTOA 400V £1.00°
2" RED & CLIP 17p° 2N3704 [ DIL SOCKETS 8 OR 14 OR 16
COLOURED LEDS 20p* 2N3819E FET 18p 15p
LD CED ] %23332’,‘5‘?5 :;: SOLDERCON 100 60p 1000 €5
& Gpm
0370L108/DLI0T" €100 2NsaST FET 50T 0 N vt ot e
06" DL7A7 J £1,69° 2N5777 OPTO 50p° SR uekonomo S oo
DALO PCB PEN 2 TIPS 74p° SILICON GREASE ARGE P-
OECON DESOLDER armo MINI SATCHET 25p° 4 £2.5

AUOIBLE WAF!NING BLEEPER

JACKSON 390CF MED/SHORT
TUNER £1.

POTS 25p. PRESETS 8p. RESIS.
TORS 2p. CAPACITORS 25v 7p.
CERAMIC 8p.

MPU & BARGAIN PAKS IN
LISTS

REEL 74, INS BUSH SETS 10p°
SRBP 6" X 4” 60p FEC T\JBE MATCHING 20p°
00°

STABILIZER

This STatihzet 15 a versatie liequency shifter 1o nowi
+edUCTIoN 6N Migh quality SPEEC A0 MUSIC 11 Oftisrs
vanatie shifts etther up or down between 1 and 10
Hetz so allowing choice of the aptimum st for the
artieular dcoustics and sound sources nvoived i
#acn nstallation

Shiters are proving eifective i the foltowing
S Tualinog
* Sound renforcement  for  television  studio
audinees
* Folthack monitonng an stage
“ et L S ps * % Group heanng ad systams for teaching deaf
i ~ N voree s B W children
1 s e W 1% As well as straightforward sound reinforcement and

H ublic address

"'J'F“". - !
§M~\*‘- xﬁﬁ&'\f‘" sl e w A soidfer not only allows more gsanie gain 3 8 dB
- A P Bt 40 grves o greater statility margin between 1he
+5Hz Fixed Shift Circuit Boards as WW e o wariiing and actual mowhng With 5 simites
i i i s s something between 3 and 5 dB whereas a
July 1973, article but knprovednoise +onventional syglem will go ‘rom  nging 1o
level noving with 8 gain actease of 1 or 2 d8
Avadabile as a bowed une with eithe: halanced or
sabalanced sigadl lines ar rack mountng version
oftaring studio quality  SHIFT  cantol duphcated
147k and XLR connectars ant a smart anodised brish
APPROVED  wih engraved front pansl  Stabilizers include a
sgnal overload LED a 234 Mz hgh pass bier 1o
CASH WITH URDrr o by mmove VLF Signals beture connection 1o power
LK POST FREE ADD VAT o & amplibers  and a memetal shrouded mains
reanformien 10 ac hieve very low noise levels

SURREY ELECTRONICS

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

Smalt enougn 1o be hudt sl the tatenets of
many amphfiers

including &
Complete kit and board £28 PSU & mains NFSIGNER

Board buill and ahigned £36 transformer

DATEST 1

Simplifies semiconductor testing
Saves time and errors

* Tests are automatic and unambiguous

* Tests devices in and out of circurt

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

Automatically displays device polanty and. for devices
out of circuit, device type

* Checks for gain, leakage. input offset

Price: ncluding test probes. full instructions and delvery
{UK only). £49 plus VAT (8%). Data sheet on request

*

Spence Mills, Mill Lane, Bramley, Leeds LS13 3HE

D DATONG ELECTRONICS LIMITED
Telephone: Pudsey (0532) 552461

WW—089 FOR FURTHER DETAILS

wWWW americanradiohistorv.com
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CATRONICS KITS

FOR THE NEW

MATRIX H DECODERS

Complete Kits nc uding Integrated Circuits Pr ated Circuit Boards Capacitors Resistors Transistors and
D odes 1o burd this QUADROPHONIC DECODER tdescribed 10 the June 1ssue of Wireless World) are now
available from Catronics Ltd for only £37, ncluding Sansul Royalty Fee VAT and P&P

AMATEUR RADIO
EQUIPMENT®TRIO

We always hoid a wide seection of TRIO and other hine amateur eawpment plus Jaybeam Aenals
M crowave Modules Converters etc If you cannot call send for Free  Amateur Prce List

WW TELETEXT DECODERS

by CGATRONICS Ltd.

Our kit contains all the printed
circuit boards and compon
ents necessary to build the
complete decoder

New version Post &
PRICES INCLUDE VAT with Tenas X887 Packing
3

Setof 5 PCBs . £21.65

Op
Component Kit (incl. PCBs) £133.70 £1.50
Add-on Unit for lower case PCB = =

Component Kit (incl. PCB) = -
Cabinet £14.85 €1.00

PLATED-THROUGH hole PCBs for TEXAS version only at additional cost of £27.00
A reprint of the series of articles is available at £1.50 + large 15p SAE {included fres in complete
at)

COMPONENTS ALSO AVAILABLE SEPARATELY — SAE for price Hst
READY BUILT & TESTED DECODERS £241.87 + £5 Cosy.

CATRONICS LTD (Dapt 728)

a t ro n i c S COMMUNICATIONS WOUSE

20 WRLLINGTON SOURRE
WALLINGTDN, SURREY
WW 052 — FOR FURTHER DETAILS

TEL. BN-669 6700

AUDIBLY SUPERIOR
AMPLIFICATION

HIGH DEFINITION — ‘MUSICAL’ — POWER AMP
MODULES

* T.H.D. TYPICALLY .007%
@ 10W. 500Hz

» ZERQ T.1.D. (SLEW-RATE
LIMIT 16 V/ .S

Module size:

120 x 80 x 25 mm. using
glass fibre pcb with ident
and solder resisi..
lllustrated with light duty
heatsink.

CRIMSON ELEKTRIK power amplifier moduies are lm gaining 3 rPy)ulalmn as me nest sound.ng most

Tt o ale s e et s et BTN =0 B 0 o) 098 et
Hon C osseye TN Je T e ose o it T IL T, e et agannst
G S, Dt e e e gt e s v At e ) which oy mare
Fepienativie 0 eal KUt pedken QU wves Mt s the s ey G e tull power whilst
Simlated ehectrosTota Diads are ooy Padr et d o waiih gt avershiont antd aosettag o al 1,
Otherspecs S N S TOEB B o 1005 Sens vt s DUy upled SHe chere dab Trw
O15  1T0UMW Chipging SU0HZ

CRIMGON Eob R THIE fase f snit s ase s ks i bt e sty e ot e a ow trasich
Slrrene T radal Transiommer wit s 1000 2400 iy 5 st WG e CapaCilinsy D ne b and
ali tongs

Healan ws artt dltrachive Dlgch anahsedd eatiusion 5 BOu 1 woade

PDWER AMP MDDULES HOME EUROPE

CE 608 b0wrms Bonms  Jav dc £16.30 £16.30

CE 1004 100Wrms 2 ohms 35 oC £19.22  £19.00 CRIMSUN

CE 1008 100wrms B ohms 5y dc £2322 €22 70

POWER SUPPLIES ELEKTRIK

CPS | For 2xCEGOR or 17CF Y004 £12.8% £14 zgn ww)

LPS ¢ kot (xCEID04 or 2 or $2CE6GR £14.55 £1790

CPS 3 For 2xCE1008 £1585 €190 74 STATION ROAD
RATBY

HEATSINKS

Light Duty S0mm 2 C W % €130 LEICESTER. LE6 OJN

High power 100mmid4 Cw €160 £2.40 TEL: (0533) 386211

Disca’group 1500mm 11 C/wW £2.30 £3.6%

e e s Tnge VAT and ange Payen s e ey e PO QDR E 00 0 Eay o bt

Fooapean prnes e Gartiage miadrdon e el tand g aann it an Sterling ty tarw ot PO

Tt ratian at Goane o0 Mooy Orger Ourande £ oo 1l e a e Cspe Steby ot e SAE

Ter b e afe ol Koy Cougron s Son Tl Beiat e P aral e Tt anae Ty 08 ce st equist Sa tabile

L bt Lt
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HART
ELEGTRONICS

The Only Firm for Quality Audio Kits

Are proud to offer the only
DESIGNER APPROVED kit for the

J. L. Linsley-Hood High Quality
Cassette Recorder

As these circuits are capable of such an
excellent performance we feel that t 1s
not sensible to sacrifice this potential by
desigring a kit down to a price We have
therefore spent a httle more on
professional hardware, allowing us to
design a very advanced modular system

This enables a3 more satsfactory electr-

cal layout to be achieved. particularly
around the very critical input areas of the
replay preamps These are totally stable
with this layout and requireé no extra
stabilising components  Many other
advantages also come from this system
which has separate record and replay
amps for each channel plugging in to a
master board with gold-plated sockets
The most obvious 15 the reduction of
crosstalk and interaction which could
cause trouble on a single plane board.
with our modular system the layout 1s
compact but there 1s no component
crowding Testing 1s very easy with
separate 1dentical modules and building
with the aid of our component-by-com-
ponent instructions 1s childlishly simple,
but the fimshed result 1s a unit designed
not to normal domestic standards but
tothe best professional practice

Al printed circuns are of glasstibre
matenial, fully drilled with a tinned finish
tfor easy and reliable soldering Compon-
ent locations are printed on the reverse
side of the board and are arranged so that
all dentification numbers are still visible
after assembly

71x Complete set of parts for Master
Board, includes btas osciltator, relay
controls, etc £9 83 + £1 23 VAT
72x Parts for Motor Speed and Solenoid
Control for Lenco CRV deck This is
the proper board layout as given in
the articles £3 52 + 44p VAT
73x Complete set of parts for stereo
Replay Amps and VU Meter drve
£B 12 + £1 02 VAT
74x Complete set for stereo Record
Amps £6 74 + 84p VAT
Complete set of parts for Stabilised
Power Supply to circuit given in
Article This uses a spectal low hum
field transformer with better charac-
tenstics than the commonly used
toroid £8 79 + £1 10 VAT

75

x

700M2 Indmwiduat High Qualty VU
Meters with excellent ballistics
£8 48 + £1 06 VAT Per Par

700C/ 2 High Quality Custom built steel
Case Complete with Brushed
alumimium front plate, mains switch,
record microswitch, turned record
level knob. plastic cabinet feet. alt
bolts, nuts and mounting hardware
All necessary holes are punched and
all surfaces are electroplated
Complete step-by-step assembly
instructions are included The cover
1s fimshed in an attractive black
crackle surface £16 50 + £2 06
VAT

LENCO CRV CASSETTE MECHAN-
ISM

High Quality. robust cassette transport for
Linsley-Hood recorder Features fast
forward. fast rewind, record. pause and
full auto stop and cassette ejection
tacdities Fitted with Record / play and
erase heads and supplied complete with
Data and extra cassette ejection spring for
above hornizontal use Price £21 60 +
£2 70 VAT

Total cost of all parts £83 58

Speciat offer for Complete Kits £81 50 +
£10 19 vaT

Optional extra solid teak end cheeks. £3
pair + 38p VAT

Reprint ot 3 Linsley-Hood Cassette
Recorder articles 4 5p post and VAT free

We also supply complete kits to make a
fully integrated 30 watt stereo amphfier
using the Bailey Power Amplier circurt
and the Bailey / Burrows Pre-amplifier
with the Quilter Tone control modifica-
ton

Printed orcunts and components are
avaitble tor the Stuart tape circuits These
arucles described a high quality tape hink
circuit for use with a reel-to-reel deck
Reprints of the three articles are available
from us price 40p Post Free {No VAT)

ALL PARTS ARE POST FREE

Please send 9 x 4 SAE for lists giving fuller details and Price breakdowns

Penylan Mill, Oswestry, Salop

Personal callers are always welcome
but please note we are closed all day Saturday

Give for those who Gave

Thousands of men and
women who served in the
Royal Air Forces have given
their health or even their
lives in the defence of
Freedom and many of them
or their dependants are now
in need of help.

Please assist by giving all
you can foran emblem
during WINGS WEEK or
please send us a donation.

PLEASE
WEAR THIS EMBLEM
DURING

Wings Appeal

in September

\*C Royal Air Forces Association, 43, Grove Park Road,London,

Y W4 3RU. .

(Incorporated by Royal Charter and registered under the War
Charities Act 1940 and Charities Act 1960).

www americanradiohistorv com

Speed up your precision work with

MINIATURE
POWER EQUIPMENT

SUPER 30 KIT - 30 tools inc! dnil
without stand £19.39 pp £1

PiS DRILL STAND £5.13 pp 38p
PI DRILL £9.67 pp 38p
FLEXIBLE DRIVE SHAFT

£5.94 pp 34p
TRANSFDRMER

continuous ac/12v dc £7.56 pp 81p
VARIABLE SPEED TRANSFDRMER
£9.50 pp 81p

Replacement drills, stones,
burrs, etc. 40p each Circular
saw blades, set of four with arbor

£2 50 Drill can be
P&P any quantty 25p held in
the hand

All VAT inclusive
9 x 4" SAE please for leaflet
and order form

PRECISION PETITELTD

92 HIGH STREET TEDDINGTON MIDDLESEX TW11 BHE

|EL 1.4 ] aur A phone e
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Guernsey Cyprus Belgium Uganda Brunei Trinidad South West Africa Italy Java Gre
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AUDIO KIT SUPPLIERS TO THE WORLD

T204+20 ano T30+ 30
20W, 30w AMPLIFIERS

Designed by Texas engineers and described in Practical Wireless the Texan was an immedate success
Now_developed further in our laboratories 10 include a Toroidal transtormer and additional)
"improvements. the simline T20 + 20 delivers 2DW per channel of true Hi-+1 at exceptionally low cost
The design 1s based on a single F/Glass PCB and features all the normal facilines found on quaty §
amphfiers, including scratch and rumble filters. adaptable 1nput selector and head phones socket In a|
follow up article 1in Practical Wireless further modifications were suggested and these have been
incorporated into the T30 + 30 These include KF inferference filters and a tape monitor facility
Power output of this new model 1s 30W per channel

™ T SPECIAL PRICES

FOR COMPLETE KITS!
10. Set of metalwork. fixing parts

11, Sof of cables. maing lead ... ... ... T20+20
1 Mok o o2 45 40 KIT PRICE only £ 34. 20
T30+30

2 MATCHING TUNERS! KiT PRICEonly £.39.50
WW SFMT I} :

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 amplifiers. The frequency meter of the KlT PR|CE
more advanced model has been omitted and the mechanics simphfied,

however the circuitry is 1denucal and this new kit offers most exceptional
value for money. Facilities included are switchable afc. adjustable.,
switchable muting. channel selection by shder or readsly adjustable pre-set a

sush-button controls and LED tuning indication. Individual pack prices in
our free list.

Pack
8. Toroidal transformer — 240V prim.

LA SPA—

T @

NE ooeoc;-o-o'(_?'

e

POWERTRAN SFMT

‘This easy to CONStruct tuner usINg our own Circurt design inciudes a KlT PR|CE ; ——— sEMT - P Rt
pre-aligned front end module. PLL sterec decoder. adjustable, switchable T 3

‘ s .-
muting, switchable afc and push-button channel selection As with all our { E
full kits, all components down to the last nut and bolt are supplhed - o !,, " . 0,. 0‘. 0. 0.

together with full constructional details

™

With 100s of utles now available no longer 1s there any problem
over suitable software No problems with hardware either Our

new unit the SOM 1-30 simply plugs into the tape monitor socket S

of your existing amplifier and drives two additional speakers at §
30W per channel A full complement of controls including

volume. bass. treble and batance are provided as are SO ie e eade axrh o OB e
comprehensive switching facilities enabling the unit to be used

for either front or rear channels. by-passing the decoder for w offer to T20 + 20 snd Texsn

F ' stereo-only use and exchanging left and right channels The SO

.matrix decoder 1s based upon a single integrated circuit and was M‘: = ':LJ:on: 2?.;:‘1 L’;::";’m‘:m::
SQM1 < 30 KlT P R | CE - ‘designed by CBS whilst the power and tone control sections are  purchasing an SQM 1-30 will be ‘supplied
dentical to those used in our T30 + 30 amphfier which the  on request. s free conversion kit to fit 8 tape
St World ifie . ‘Full kits are not avaisbie 1oc these projects but SQM1-30 matches perfectly. Kit price includes CBS licence fee monitonng facility 1o the existing amplifier
component packs and PCBs are stocked for the highly regarded Bailey and 20W class AB This makes mmple the connection to the
Linsley Hood designs, together with an efficient regulsted power supply of our own highly adaptable SQM 1-30 quadrophonic

design Suitable for drving these amplifiers 1s the Bailey Burrows pre-amphfier and our decoder /rear channe! smplifier

arcurt board. for the stereo version of 1t features 6 mputs, scratch and rumble filters and

wide range tone controis which may be either rotary or shider operating For those

ntending to get tha best out of their speakers. we also offer an active filter system

described by O C Read. which splits the output of each channel from the pre-amplifier D E R s
into three channels each of which 1s fed to the appropriate speaker by 1ts own power SQ UAD RA P H o N I c D E |

‘amplifier The Read/Texas 20W. or any of our other kits are suitable for these For tape

IN pue|u'g:1 BOLJY YINOS, BIBAOISOYDazZY) BlISNY $9|S| piempu

_ sy tems a set of three PCBs have been prepared for the integrated circuit based. high Feed 2 channels (200-1000mV as obtainable from most pre-amplifiers or amplifier
perlormance stereo Stuan design Details of companent packs are in our free catalogue tape monitor outlets) nto any one of our 3 decoders and take 4 channels out with no overall signal level
*30W Bailey Amplifier . reduction On the logic enhanced decoders Volume. Front-Back. LF-RF balance LB-RB balance and Dimension
BAIL Pk t F/Glass pca R . . . . €1.00 controls can all be implemented by simple single gang potentiometers
BAIL Pk. 2 F ot . . o . £2.38 These state-of-the-art circuits used under licence from CBS are offered in kits of supenor quality with close tolerance
BAIL Pk. 3 Somtconduﬂnr set , .. 5 L . . £4.70 capacitors. metal oxide resistors and fibre-glass PCBs designed for edge connector insertion Al kit prices include
20W Linstey Hood Class AB CBS licence fee.
LHAB Pk. 1 F(Glass PCB ... ... e . €105 M1 Bagic matnx decod th fixed 10-40 blend All PCB £5.9
LHAB Pk 2 Resistor. Clpoc\lol Potentiometer set . . £3.20 ! % decoder with fixe - en components. .80
LHAB Pk. 3 Semiconductor set . o . o e¢3.38 L1 Fulllogic controlied decoder with * wave matching and  front back logic for enhanced channel separation All
Regulator Power Supply components PCB . £17.20
BOVS Pk. 1 F/Glass PCB . .. ... . . . . . £0.8% ance. logic dec “variat o front ;
60VS P, 2 Resiator, Capacrtor ser S B ) cz.zg L2:(.:BMore advanced full logic decoder with “'variable blend’* for increased front back separation All Componen;so
Pk. 3 Semiconductor set . . .. 5 €310 D ot e
m Pk BA Toroidsl transformer (for use with a.,.,y, X . . £8.80 L3A. Decoder similarto L2A but with d:scree(componenl lrom end with hlgh precision 6-| pole phase shift networks for
80VS Pk. 6B Toroidal ransformer (for use with 20W LH) . ... .. £7.25 increased frequency response. All components (carbon film resistors), PCB . ... £25.80
Bailey Burrows Stereo Pre-Amp Also available with M.O resistors, cermet pre-set —add . . ... .. . ... o £4.20
BBPA Pk 1 F/Glass PCB stereor £2.80
BBPA Pk 2 Resistor capacitor semiconductor set «stereas £€6.70
BEPA Ph 3R Ratory Potemimetnr ror G aroo, eoTes SEMICONDUCTORS ‘as used in our range of quality audio equ»pmem
RBPA Pk 3S Slider Potent th knobs .S ) o
Active Filtsr or Fotenuiomster et wath knabs Stereo £3.10 2N699 £0.20 B8C109 £0.10 BF259 €047 MPSA12 £0.35 TIP41A €0.70
FILT Pk 1 F/Glass PCB . .. £1.40  2N3055 fua5  BC10SC £0.12  BFR39 £0.30  MPSASS £0.25 TIP42A £0.80
FILY Pk. 2 Resistor, Ccp-cnm m (metal oxide 2%, polyllyranl 2‘/;%) £4.20 2N3442 £1.20 BC125 £0.15. BFR79 £0 30 MPSAbLS £0.35 TIP41B £0.76
FILT Pk 3 Semiconductorset . . . . . . ... . . f£2.28  2N371) €0.08  BC126 €0.15  BFY51 £0.20  MPSAB6 £0.40 TIP42B £0.90
2 oM Pks 1. 2. 3 rqd for stereo sctive filter lyllam . 2N3904 £0.17 BC182 £0.10 BFY52 £0.20 MPSU0S £0.50 1N914 £0.07 (o]
" 20w A . 2N3908 €0.20  BC212 £0.12  CA3046 £0.70  SBA750A £1.90 1N916 €0.07 [}
Resd/Texss e 2N5087 €0.26  BC1EZL £€0.10 LP1186 £6.580  S1301 €1.30 15920 £0.10 =
READ Pk. 1 F/Glass PCB . - . £1.00 & £2.20 3045 €120 3.
READ Pk 2 Retistor. Capacitor set ‘ £1.20 2N5457 £0.45  8CIBAL , ,  £0 11 MEII31G) 1 L )
a oo s . . SN 0.8 8C2121 €012 MC13851 €105  SN72741P €0.40 oY
READ Pk. J Semiconductor set . . . . . £2.30 IN5461 £0.50 BC214L £01a MC1741CG £0.65 SN72748P £0.40
6 off pks 1, 2. 3 required for sterec ach ilter system 2NS8B30 £0.35 BCY72 £0.12° MFCA010 €0.95 TIL209 £0.20 FILTERS ~
Bryan Taoe. Recorder 30361 €040 0529 €056  MJd8) €128 1p29a £0.40 4 100 C
RRP P\ 1 Replay Amp ¢ Glass PCH .stereo, €1.30 40382 €045  BD530 go.68  MJ49! £1.48 1304 £0.48 o um ; x
TRAC Pk 1 Aecord Amy b Glass PCB Stereo €1.70  gchgy £0.10  BDY56 €160  MJES2 £0.50  Tip29C £0.58 Jiu IMa £1.50
TROS Pk 1 Bige, Erase/ Swabihzer F Glass PCB (steraos £1.20 BC108 £€0.10  BF257 £0.40  MPSAOY £0.28  (p30C £0.60 [}
Furthar details of above and additionsl packs given in our FREE LIST 3
XPO RT N o P R O B L E M Our Export Department will be pleased to advise on postal costs to any country In o
1 z a the world Some of the countries to which we sent kits :n 1976 are shown o
surrounding this advertisement <

5,

Tunisia Germany Nauru Hong Kong Australia Eire Gambia Denmark France Muscat & Oman

www americanradiohistorv com
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Zambia Gibraltar Chile Spain United Arab Emirates Singapore New Guinea Israel

(‘
Yy
Y INCORPORATING
2 TACO
s
&
x
© _
&w  HI-FI NEWS 75W/CHANNEL AMPLIFIER
In Hi-Fi News there was published by Mr Linsley-Hood a series of four-
articles (November, 1972-February, 1973) and a subsequent follow-up
TU arucle (April. 1974} on a design for an amplifier of exceptional
o 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
2 whilst mamntaining distortion at less than O 01% even at very low power
— levels The power amplifier 1s complemented by a pre-amplifier based on a
e) discrete component operational amplifier reqferred to as the Liniac which 1s
o employed in the two most crnitical 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
[40] spectrum. Unusual features of the design are the variable transition
c frequencies of the tone controls and the vanable slope of the scratch hiter
o . There 15 a chaice of four inputs. two equalized and two hnear. each having
N By J. L. Linsley Hood independently adjustable signal level The attractive shmhine unit pictured
5 has been made practical by highly compact PCBs and a specially designed
Pack Price Toroidal transformer
O muumuﬂcmmm for power amp £1.15
2. Sst of resisiers. capacitors. pre-seis fer pewer amp £0.85 1 .
................................ £2.5 12. Set of resistors, capacitors. secondary luses.
2 se dulieululmrorpo wmp..... £6.50 semi-conduclors for power suppiy .. ... .. £5.40 F R E E TEAK CASE WITH FULL KITS
@ 4, Pair of 2 drilled, finned heat sinks £1. 13. Set of miscellaneous perts incluging OIN siia. mains ’
o] 5. Fbreglass primed-circeit board for pre-amp  £1.90 input sict. fuse hoider, inter-connecting cable. control
(= 6. Set of lew noiss rasisiora, capacitors, pre-sets for KNODS . ... £6.20
_ PIBMP . ... €4.10° 14, Set of metalwork parts Including silk screen printed
1. Set vl low noise. high gala uul:nllmmz for fascia panel and all brackets. fixing parts. al; KIT PRICE ONLY ]
15." Handbook {iree with complete kit),
o 16. Teak cobinet 18.3" x 12.7 x 3,1
[«V]
2 each of packs 1-7 Inclusive are roquirsd fer compiste
o Toroid e . e o oy . WIRELESS WORLD FM TUNER
&) BOBVY.BO25Y ... £10.95 packs ................. 90.80 - : : x
Designed in response to demand for a tuner to complement the world-wide
acclaimed Linsley Hood 75W Amplifier, this kit provides the perfect match.
The Wireless World {Skingley and Thompson — Apni, May 1974) published
c onginal circut has been developed further for inclusion into this outstanding
® shmline unit and features a pre-aligned front end module, excellent a.m.
-9 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 sliding LED indicators, attached to each

channel selector pre-set The PLL stereo decoder incorporates active hiters for
“birdy”’ suppression and power 1s supplied via a toroidal transformer and
integrated regulator For long term stability metal oxide resistors are used

throughout. B -. G
Pack Price  Pack Price ’ e
1. Rbregiass m beard for freat ond W sirip. H. ;:r’::ayl l]l-'llln'ﬂo;’;:l with ulur.lromh:- s:{r:l;“ F R E E TEAK CASE WITH FU LL KITS

12. Set of capacitors. rectifiers. e regulator for

pOWEr SUPPlY ... ... ... ... £2.10
13. Sel of misceifaneous paris. including sockets. fuse
holder. fuses. inler-connecling wire. gtc.. . . £2.05
14. Set of metal work parts inciuding sitk screen primed KIT PRICE Only ]

facia panel. acrylic silk screen printed tuning
5. Rbreglass printed :lr:lll beard for stereo lo:oﬂlr indicator panel inseri. internal screen. lixing parts.

£1.10 BIC. ..o £6.30
6. Set of metat qu resistors. capaciters, arla: 15. Construction notes (free with complete kit] . . £0.25

0 ”'::r';:::wun m.'m‘ l.:l;'l.:l‘ﬂ.l'l'r.llz“lf 16. Teak cabinet 10.3” x 12.7" x 31" .. ... £10.70 LINSLEY'HOOD CASSETTE DECK

One each of packs |-16 inclusive are required lor completer
8. Set of compossats for chasmel seleclor swiich slareo FM tuner. Total cost of individually purchased_
module incinding fibreglass printed circuit board, (2B co0mooo0a0sanacnoan £81.15
oush-button switches. knobs, LEDs. preset adjusters.
BIC. ... e £9.40
9. Function switch, 10 trn twaing potentiometer. knobs
................................ £5.80
10. Fraquency meler. meter drive components, fibregiass
printed circut board ... ... ..., . ... €10.35

Published in Wireless World (May, June. August 1976) by Mr Linsley-Hood,
this design. although straightforward and relatively low cost nevertheless
provides a very high standard of performance. To permit circuit optimization
separate record and replay amplifiers are used, the latter using a discrete
component front-end designed such that the noise level is below that of the

Yugoslavia United States of America

tape background. Push button switches are used to provide a che:ce of Pack Price Pack Price
equalization time constants, a choice of bias levels and also an option of using voltage regulator
an additional pre-amplifier for microphone use The mechanism used is the Lk sl":;:"2’::1:‘:;;":::3:'3.:?“"r'.li:ns;;‘s 0. ?:: :'.:":'::‘;;"' [r:::'o'r’irr‘nl:ul“]' '
Goldring-Lenco CRV. a unit distinguished in its robusiness and ease of 2. Sterea 3ol o clpllm M.0. resistors, 11, Set of miscollaneous parts. including :lm fuas
operation. Speed control and automatic Cassette ejection are both entiometars for £9.80 holder. tuses, interconnecting wirs. 8tc. . £3.40
implemented by electronic circuitry Tha_s unit which 1s powered by a toroidal 3. Storso ot o !Omwﬂnduclnrs \or above EI.SO 12, Sat of . siik 4 tacla
T transformer and uses metal oxide resistors throughout offers an exce_ll_en: 4 Minialurs relay with socket o ta3 o ool intornsl i:lrlln """ arts, eic. . £7.10
C match for the Wireless World Tuner and the Linsley-Hood 75 Watt Amplifier 5' PCB. 3l w“!m.m fer solendid. s Cx el 0 E:“mm i P — £028
= : * circuis €380 14 Teak catinet 183" 1 127 x 31 .. €10.70
o PRICE STABILITY . . . 6. Goldring Lenco mochasiam ds specitied. £21,95 One each of packs 1-14 inclusive are
—  Order with contidence! Irrespective of any price changes we will honour ail 1. Function switch, knobs . ... .. .. .. .. £1.00 q! for P stereo
prices in tmis advertsement until Septembe: 30th 1977 provided that this 8. Dual VU meter with itluminating lamp ... €8.70 deck. Totsl cost of individually p-u-
{C  month’'s advertisement 1s quoted with your order E&OE VAT rate changes excluded 8. Toreids! (ranstormer with E.S. s:mn prim. chased packs .......... 000000 £90.05
'©  All components are brand new first grade full specification devices. All resistors O-1T7V. 2340, Sec. ISV .. ... £4.90
v {(except where stated) are low noise carbon film types. All printed circuit boards SPECIAL PRICE FOR £85 90
C  are fibre-glass, drilled, roller tinned and supplied with circuit diagrams and COMPLETE KITS »
@  construction layouts. \ . .
O . Further details of above given in our FREE CATALOGUE
) Value Added Tax not included in EXPORT CUSTOMERS. Please send five INTERNA-
< prices. TIONAL REPLY COUPONS OR £0 50 for catalogue to 8
EXPORT ORDERS No VAT charged Postage charged at actual cost plus 50p pe sent by airmail. ) DEPT WW
documentation and handiing Please make payment by irrevocable Letter of Credit
£500 mimimum, Bank Draft Postal Order international Money Order in Sterling P w E R R A
g SECURICOR DELIVERY For this optional service (U K Mainland only) add
Q)/ £2 50 (VAT INC.) per kit N 0TS ; | R ESTATE
U K. ORDERS. Subject to 12 Y2 % # surcharge for arriage free
?}_ MAIL ORDER ONLY (%or at current rate if changed) PO RTWAY N D U ST |A L
o ANDOVER, HANTS SP10 3NN

Indonesia Brazil Switzerland Canada Saudi Arabia New Zealand Norway -Iceland Sweden

WWW americancadiahictary com
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> Goldring ck2

BELT DRIVE TURNTABLE

CONSTRUCTION KIT

Complete with SAU2 arm, template and easy-to-follow

instructions. Ready for operation in a short time.

MANY B‘}gIE:‘gAQI{JEEE IN SEALED CARTONS

® Wow Flutter 0.15% peak |12 MONTHS GUARANTEE

® Rumble -60dB weighted
® Removeable headshell
# Vviscouse damped

OUTSTANDING VALUE
R.R.P. £31.50
2zrawies | OUR PRICE
# Easily adjusted tracking
force and bias setting 1 6 9 5
@& Two speed, 16 pole a
( )

synchronous motor £1.50p/p & ins

Plinth, cover and cartridge available, P.O.A.
Callin or send a cheque, P.O, M.O, or Access, Barclaycard
American Express or Diners Club number.

Lion houses

227 Tottenham Court Road, London W.1. Tel 01-580 383

N 120

ELEGTRONIC
STOPWATCH

AND
CALCULATOR
ONLY

£29.95
THE

fprts 0 & M CASIO

Work Study ST_ 1

Another brilliant world first from CASIO The capabilities of an
electronic stopwatch costing up to £100 or more, PLUS a very useful
calculator

FOUR STOPWATCH FUNCTIONS: STANDARD. TIME IN/TIME
OUT AND TWO KINDS OF LAP TIMES. At a touch of the TOTAL
button, the overall EVENT TIME. to 9 hours, 59 minutes, 59.9 seconds
with rollover after 10 hours Around 18 hours continuous use from one
AA size alkaline battery. Quartz crystal accuracy. Bright digitron
display

CALCULATOR: + X Hrs. mins. secs. Converts Hrs, Mins &
Secs to decimal Howrs and back again. Direct access memory,
constants and automatic accumulation in four functions. )/, %, etc
Lightweight. Size %'’ H X 2%'° W X 5%’ D. Single button stopwatch
action,

SPECIAL OFFERS on Casiotron Watches. Eg the R16B, 8
functions, £34.95.

THIS MONTH'S VERY SPECIAL OFFER: Fairchild LCD Timeband
TC413. £28.95 PLUS choice of FREE Papermate gold-plated pen
worth £5 70 or chrome set worth £7.90

Send 15p for our illustrated mail order catalogue
Prices include VAT, P & P Access., Barclaycard. Cheque or P.O to

TEMPUS i

Cambridge, CB1 1EH
Telephone (0223) 312866

TRANSFORMERS
ALL EX-STOCK — SAME-DAY DESPATCH
MAINS ISOLATING VAT 8% 12 and/or 24-VOLT

PRI 1207240V SEC 120/240V
Centre Tapped and Screened

Ref. VA (Wats) €
20 4.40
60 6.20
100 7.13
200 11.16
250 12.79
350 16.28
500 19.15
750 29.06
1000 37.20
1500 45.60
54.80
79.05

*115 or 240 sec only

Separate 12v windings
Primary 220-240 Volts
£

2.20
2.64
3.41
4.03
5.35
6.98
7.67
8.99
10.38
13.18
17.05
26.82

50 VOLT RANGE

Primary 220-240V

SEC. TAPS 0-19-25-33-40-50V
£

Ref. Amps
102
103
104
105
106
107

o
&)l

3.4
4.57
6.98
8.45
10.70
14.62
118 17.05
119 21.70

Do pwn -
o000 000

o
o

30 VOLT RANGE
Primary 220-240V
SEC. TAPS 0-12-15-20-25-30V D

Amps £ P
Pap 08" 26

78 . 3.57

.96 . 5.27
114 . 6.20
1.32 7.44
1.50 8.37
1.64 . 9.92
208 11.73

OA 89 10.0 13.33

60 VOLT RANGE
Primary 220-240V

SEC TAPS 0-24-30-40-48-60V

Ref.
124
126
127
125
123

40

£
3.88
5.58
7.60
10.54
12.23
13.95
15.66
121 20.15
122 . 24.03
189 ] 27.13

2]

coooocoowm

AUTO TRANSFORMERS
Ref. VA Watts TAPS £
113 0-115-210-240v 2.48
64 0-115-210-240v 3.95
0-115-210-220-240v

66

67

84

93

95

73

HIGH VOLTAGE
MAINS ISOLATING

Pri 200/220 or 400/440

Sec 100/ 120 or 200/240
VA Ref. [3 P&P
60 243 5.89 132
350 247 1411 1.84
1000 250 35.65 OA
2000 252 54.25 OA

DECS SOLDERLESS
BREADBOARDING
S Dec 70 contacts £1.98
T Dec 208 contacts £3.38

U Dec ‘A" iC's etc £3.99]
U Dec 'B" IC's etg, £6.99,

VAT 8% P&P 40p
BRIDGE RECTIFIERS
200v 2A 45p

55p

65p
80p
£1.00
£2.35
P&P 29p VAT 12%:%
*VAT 8¢

SCREENED MINIATURES Primary 240v
Ref. mA £ P&P
238 200 -0- 1.99

212 1A 1A - 2.85
13100 -0- 2.14

235 330. 330 . 0- 1.99

207 500,500 0-8-9, 0-8- 2.59

208 1A, 1A -8-9. 0-8- 3.53

236 200.200 0-15. 1.99

214 300,300 0-20, O- 256

221 700 (0DC) -12-0-12- 3.41

206 1A 1A -15-20, 0-15-20 4.63

203 500,500 0-15-27,0-15-27 3.99

204 1A 1A

S112_500

CASED AUTO. TRANSFORMERS
240V cable input. USA 2-pin outlets
20vA £4.96. P .96 Ref. 113w
75VA £6.03. P&P 1.14 Ref 64W
150vA £8.48. P&P 114 Ref. aw
300vA £12.53. P&P 145 Ref.  66W
500VA  £15.73. P&P 164 Ref 67W
750VA  £18.55. P&P 1.76 Ref 83w
1000VA £22.68. OA Ref. 84w
2000VA £37.65. OA Ref. 95w

METERS
£68.95
£28.00
£37.80
£21.94
£55.05
AVO TT169
IN-CirCuits  transistor  tester
£26.00
Ua31s £14.95
Includes steei carry case
Avo Cases and Accessories
P&P £1 50 VAT 8

HIGH QUALITY MODULES VAT 12%:%
10 watt RMS Amplifier
25 watt RMS Amplifier
125 watt RMS Amphtier
Pre-Amp for 3-5-1u..
Pre-Amp for 25w
Power Supplies for 3-5-10w
Power Supplies for 25w
Transformer for 5-10w
Transtormer for 25w (one module)
P&P Amps/ Pre-Amps/Power Supplies
P&P Transtormers

" VAT 8%

TI MINI-MULTIMETER
DC-1000V. AC-1000V
AC/DC-10000)/V
DC-100mA Res -- 150K
Bargain at £5.30
VAT 8% P&P 62p

STEREO 30
Complete chassis, inc. 7+ 7w r.m.s. amps, pre-
amp. power supply. front panel, knobs (needs
mains trans ), £19.05. Mains trans. £2.45. Teak
veneered cab. £5.25. P&P £1 02 VAT 121:%

STEREO F.M. TUNER
4 Pre-selected statons
Switched AFC
Supply 20-35v 90Ma Max
£21.63. P&P 40p. VAT 12%2%

POWER UNITS
€C12-05.3 45 75.9. 12v 500mA.  £5.29
STABILISED 3, 6, 7.5. 9v at 400mA £5.95
3300. 6. 7.5. 9v at 300mA piugs direct into 13A
socket {fused) £3.30

P&P 70p. VAT 12%2%

ANTEX SOLDERING IRONS
15W £3.75. 18W £3.75. 25W £3.40
Soldering won kit £5.15
Stand for above £1.40. P&P 46p VAT 8%

19/21 Fitzroy Street
WW —068 FOR FURTHER DETAILS

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTER
Operating Voltage 20 /45v
ONLY £2.85 P&P 36p
VAT 12%%

PLEASE ADD VAT AFTER P&P
PANEL METERS AND SEMICONDUCTOR
STOCKISTS. AUDIO ACCESSORIES & BARGAIN
PAKS. SAVE POSTAGE CALLERS WELCOME
{MON-FRI } OR SEND 15p STAMP FOR LISTS
PRICES CORRECT AT 7/4/77

Barrie Electronics Ltd.
3.THE MIROGRIES, CONDONEC 3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL'ST

WW-057 FOR FURTHER DETAILS
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RETURN OF POST MAIL ORDER SERVICE

"BSR HI-Fl AUTOCHANGER
TEREO AND MONO £11.95 rost 750

lays 12/, 10" or 7'’ records, Auto or
Manual. A high quahty umit backed by
8SR reliabihty  with 12 months’
guarantee. A C 200/250v.
Size 13%-11%n. 3 speeds
Above motor board 3%in
8elow motor board 2Y2in
with STEREO and MONO CARTRIDGE
8.S.R. SINGLE PLAYER simiar to above with stereo
cartridge and cueing device, large turntable £13.50

R. P128 with maqnenc cartridge  Balanced arm

cueng device £24.50. Post £
;HORTABLE PLAYER CABINET

odern design. Rexine covered.
Vynair front grille. Chrome fittings

£4.50 Post 75p

{Motor board cut for 8SR or Garrard deck

Size 17 x 15 x 8in. approx.
HEAVY METAL PLINTHS

With P.V C. Cover. Cut out for most 8.S R £6 50
pr Garrard decks Siver grey fimish Post £1.50
Model “A"" Size 12%2 x 14% x 7Vain.

Model “8'" Size 16 x 13% x 7in. £7.

Extra large plnth & cover, teak wood base

Size 20" x1 7‘/:")‘<9" £19.50. Callers only.

COMPLETE STEREO SYSTEM

Two full size loudspeakers 13% x 10 x 3%in Player umt
chips to loudspeakers making 1t extremely compact, overall
size only 13% x 10 x B'2in , 3 watts per channel, plays all
records 33 r.p.m ., 45 r.p.m Separate volume and tone

controls Attractive Teak finish
240V a.c. mains £22.50
£1 carriage

ELAC HI-FI SPEAKER  .o—
8in. TWIN CONE

Dual cone plastic roll surround = Large
ceramic magnet 50-16,000 c/s Bass
resonance 40 c/s 8 ohm impedance 15

| watts. RMS £5.95 rosi 35

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH __

0—6 HOURS £3.30 ros: 35p

Single pole two-way Surface mounting
with fixing screws. Will replace existing
wall switch to give Ilghl for return home,
garage, automatic anti-burglar lights, etc
Variable knob. Turn on or off at full or
intermediate settings. 8rand new and
tully guaranteed

TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
baffle board Size 10%2 x 7%in—45p.

—
o
i

R.C.S. “MINOR’’ 10 watt AMPLIFIER KIT
,This kit 1s suitable for record players. guitars, tape playback,
electrontc instruments or small P.A systems Two versions
available Mono. £11.25; Stereo, £18. Post 45p. Specification
10W per channel; input 100mV, size 9% x 3 x 2in, approx
S.A.E. details. Full instructions supplied AC mains powered

VOLUME 80 0hm Goax 8p yd.
CONTROLS STANDARD TYPE VHE
FRINGE Low LOSS 19 ya.
5k.} to 2M.} LOG or LIN [ |4ea1 625 and colour
L/S 35p. D P 60p. STEREO | p UGS 10p. SOCKETS 10p.
L/S 85p. D P £1. Edge 5K LINE SOCKETS 18p.
S P Transistor 45p. OUTLET BOXES 50p.

RCS DRILL SPEED CONTROLLER/LIGHT DIMMER KIT.
Easy to build kit Will control up to 500 watts AC mains

£3.25 rost 35p
RCS STEREO PRE-AMP KIT. All parts to build this pre-amp
Inputs for high. medium or low imp per channel. with volume
control and P C Board Can be ganged to make multi-way stereo

mixers £2.95 .., 350
E.M.I. 13% x 8in. SPEAKER SALE!

With tweeter and

crossover. 10 watt. Ditto .
State 3 or 8 ohm 15 watts. .
As illustrated 8 ohm .
£6.50 £8.50 |
Post 65p

Post 45p i ]
‘With tweeter and crossover : -
20 watt
Bassres 25cps £9.50
Flux=11 000 gauss Post 75p °

4orBor 150hm 20to 20.000cps <

Bookshelf Cabinet
Teak finish For EMI 13 x 8 speakers

£8.50

Post £1.00

THE “INSTANT” BULK TAPE ERASER
AND HEAD DEMAGNETISER. Suntable for
cassettes, and all sizes of tape reels. AC
mains 200/250v Leaflet SAE

Will also demagnetise smatt £4.95
tools. Post 50p

BLANK ALUMINIUM CHASSIS. 6 x 4—-70p; 8 x 6—90p;’
10 x 7—£1.15; 12 x 8—-£1.35; 14 x 9—£1.50; 16 «x
6-£1.45; 16 x 10-£1.70. ANGLE ALl 6 x % x %in—15p.
ALUMINIUM PANELS. 6 x 4--17p; B8 x 6-—-24p; 14 x
3--25p; 10 x 7—35p; 12 x 8—43p: 12 x 5-30p; 16 x
6—43p; 14 x 9—52p; 12 x 12--68p; 16 x 10—75p.

MANY ALI BOXES IN STOCK. MANY SIZES

RADIO GOMPONENT SPECIALIST

Radio Books and Components Lists 20p. {Minimum posting charge 30p.) All prices include VAT. (We accept Access or Barclaycard. Phone your Order) Tel.

1 ELAC 9 x 5in HI-Fi
: SPEAKER TYPE 59RM £?°s( g’ps )
‘ This famous unit now available, 10 watts, 8 ohm. [

LOW VOLTAGE STABILISED .
POWER PACK KITS
All parts and instructions with Zener diode, £2 9 5
printed circuit rectifiers and double wound mains -
transformer Input 2007240V a.c. Output Post 45p
voltages available, 6 or 7.5 or 9 or 12V d ¢. up to 100mA or
less. Size 3 x 22 x 1Yxin. Please state voltage required.
R.C.S. POWER PACK KIT
12 VOLT, 750mA. Complete with printed £ 3 3 5
circuit board and assembly instructions Post 30p
3.15. 9 VOLT 1 AMP KIT £3.35.
ISTOR
LIFIER — BRITISH MADE
ldeal for Mike, Tape. P U., Gunar, etc. Can be used with battery
9-12V or H.T. line 200-300V d c. operation Size 1% x 1% x
%in Response 25 c¢/s to 25 ke/s. 26 d8 gain. £ 1 45

For use with valve or transistor equipment.
Full instructions supplied. Details S.A.E Post 30p

ELECTRO MAGNETIC
PENDULUM MECHANISM

15V d.c operation over 300 hours continuous on SP2
battery. fully adjustable swing and speed Ideal displays.

teaching electro magnetism or for Post
metronome, strobe. etc. p 30p
'MAINS TRANSFORMERS ™ "=

L 50p
250-0-250v 70mA. 6 5V, 2A £3.45
250-0-250 80mA, 6.3V 3.5A. 6 3V 1A or 5V 2A £4.60
350-0-350 80mA, 6.3v 3 5A. 6 3V 1Aor 5V 2A £5.80
300-0-300V 120mA. 2x 6 3V 2AC T, 5V 2A £8.50
220v 45mA, 6.3V 2A £1.75
HEATED TRANS. 6 3V 2 amp £1; 3 amp £1.40

GENERAL PURPOSE LOW VOLTAGE Tapped outputs at 2
amp 3.4,5.6,8.9,10, 12, 15, 18, 25 and 30V £4.60.
1amp 6,8, 10 12,16, 18, 20. 24, 30. 36. 40. 48, 60
£4.60. 2 amp, 6. 8, 10, 12, 16, 18, 20. 24, 30, 36, 40.
48, 60 £7. 3 amp 6,8, 10, 12, 16, 18, 20, 24, 30. 36,
40, 48, 60 £8.70. 5 amp 6, 8 10. 12, 16, 18, 20. 24
30 36 40 48 60 £11.25. 12V 100mA £1. 9V 1 amp
£1, 12v 300mA, £1, 12V 500mA. £1, 12V 750mA, £1,
10V, 30v. 40V, 2 amp , £2.75, 20V, 3 amp , £2.45, 40V.
2amp , £2.85, 30V 5A and 34v 2ACT £3.45,0. 5 8, 10.
16V. 2 amp . £1.95, 20V 2 amp ., £1.75, 20V, 1 amp ,
£2.20, 20v 3 amp , £2.50, 20-0-20v 1 amp , £2.95, 30V
12 amp . £2.75; 20V, 40V. 60V or 20-0-20V. 1 amp.
£3.50. 30-0-30V 3 Amp £7.

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £5; 250W £6; 400W £7; 500W £8.

FULL WAVE 8RIDGE CHARGER RECTIFIERS

6 or 12V outputs, 12 amp 40p; 2 amp 55p; 4 amp 85p.
CHARGER TRANSFORMERS 1Yz amp £2.75; 4 amp £4.60.
12V 1'2A HALF WAVE Selenium Recufier, 25p.

R.C.S.
BOOKSHELF
SPEAKERS

13 x 10 x 6in
50 t0 14.000 cps _.
‘8 watts rms. B ohms

£16 pair ros i 30

STEREO
TUNER-AMPLIFIER CHAREIE AT 558 WATT

This Continental 4-band radiogram chassis uses first class quality
components throughout Features Large facia panel with 7 push
buttons for medium, long, short, VHF-FM, AFC, phono. mains
on-off 4.rotary controls. tuning, volume. tone, balance. Facia
size 17 X 4% inches. Chassis size 17 X 4% X 5% inches
DIN-connector sockets for tape record/playback, loudspeakers,
phono pick-up. externai FM-AM aenals. Automatic stereo
beacon ight Built-n ferrite rod aertal for medium/longwave
A C 240V mains Circunt suppled
Ahnve speakers are suitable £33 o 50 Past £1 RO
LOW VOLTAGE ELECTROLVT CS

5,8, 16. 25, 30, 50, 100. 200mF 15v 10p.

.500mF 12V 15p; 25V 20p, 50V 30p; 420/500v £1.30

1000mf 12v 17p; 25V 35p; 50V 47p; 100V 70p.

2000mF 6V 25p; 25V 42p; 420/500V £1.30.

2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.

3900mfF 100V £1.60. 4700mF 63V £1.20.

5000mF 6V 25p; 12V 42p; 35V 85p.

MANY OTHER ELECTROLYTICS IN STOCK

SHORT WAVE 100pF air spaced gangable tuner. 95p.
TRIMMERS 10pF. 30pF. 50pF. 5p. 100pF, 150pF. 15p.
CERAMIC, 1pF to 0 O1mfF, 5p. Silver Mica 2 10 5000pF 5p.
PAPER 350v-0 1 7p; O 5 13p; 1mF 150V 20p; 2mF 150V
20p: 500v-0 001 to 0 05 5p; 0.1 10p; 0 25 13p; 0 47 25p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB-MIN MICRO SWITCH, 25p. Single pole change over
TWIN GANG, 385 + 385pF 50p: 500pF standard 75p;

365 + 365 + 25 + 25pfF. Slow motion drve 65p.

120pF TWIN GANG, 50p; 365pF TWIN GANG, SOp.
NEON PANEL INDICATORS 250V. Amber or red 30p.
RESISTORS. “WW. '2W 1W. 20% 2p; 2W. 10p; 10¢} 10 10M
HIGH STABILITY. '4W 2% 10 ohms to 6 meg . 12p.

Ditto 5% Preferred values 10 ohms to 10 meg  Sp.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 waut.

10 ohms to 100K 12p each

TAG STRIP 28-way 12p.

TAPE OSCILLATOR COIL. Valve type, 35p.

BR3DGE RECTIFIER 200V PIV V2 amp 50p.

TOGGLE SWITCHES SP 20p.DPST 25p.DP D T 30p.
MANY OTHER TOGGLES IN STOCK

PICK-UP CARTRIDGES ACOS GP91 £1.50. GP93 £2.50.
SONOTONE stereo £2.00. SHURE M75 ECS £8.

wWWWwW. americanradiohistorv.c

BAKER MAJOR 12' £15.00

Poct £1.00
30-14,500 ¢/s. 12in double cone.
woofer and tweeter cone together
with a BAKER ceramic magnet
assembly having a flux density of
14,000 gauss and a total flux of
145,000 Maxwells Bass resonance
40 ¢/s. Rated 25W NOTE 4 or 8 or
16 ohms must be stated

Module kit, 30-17.000 c/s with
lweeler crossover

baffle - £18.95

and nslrucllons Post £1 60p each
Please state 4 or 8 or 16 ohms

BAKER “’BIG-SOUND"* SPEAKERS. Post £1.00 each

‘Group 25° Z‘Group 35  ‘Group 50/15
12 12 151
sow £12.00 20w €14.00 75w £26.00
AorBor16 ohm 4 or 8 o™ 6 ohm 8 or 16 ohm

BAKER LOUDSPEAKER, 12 INCH. 60 WATT.

GROUP 50/12, 8 OR 15 OHM HIGH POWER

FULL RANGE PROFESSIONAL QUALITY !
RESPONSE 30-16.000 CPS £21 -oo
MASSIVE CERAMIC MAGNET WITH Post £1 60
ALUMINIUM PRESENCE CENTRE DOME.

TEAK VENEERED HI-FI SPEAKERS AND CABINETS
For 12in or 10 speaker 20x13x12in £14.50 Post £2
For 13x8in or Bin speaker 8.50 Post £1
For 6V2in speaker and tweeter 12x8x6in £5.80 Post 75p
Many other cabinets in stock Phone your requirements

R.C.S. 100 watt
VALVE
AMPLIFIER
CHASSIS

Four inputs Four way mixing. master volume treble and bass
controls. Suits all speakers. This professional quality amplifier
chassis is suitable for all groups. disco. P A , where high quahty
power is required 5 speaker outputs A/C mains operated Slave
output socket. Produced by demand for a quality valve amplifier
100V hine output to order Send for leaflet
Suitable carrying cab £16.50  prce £85 car £250

SPEAKER COVERING MATERIALS. Samples Large SAE
LOUDSPEAKER CABINET WADDING 18in wide 20p f1.
Horn Tweeters 2-16ke/s. 10W 8 ohm or 16 ohm £3.60

De Luxe Horn Tweeters 3-18kc/s. 30W. 8 ohm, £7.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm
£1.90. 3-way 950 cps/ 3000 cps. £2.20.

LOUDSPEAKERS P.M. 3 OHM 7x4in. £1.50; 6%2in.. £1.80;
8x5in , £1.90; 8in., £1.95.
SPECIAL OFFER: 80 ohm 2'in .

2%un, 35 ohm, 3in., 25

ohm, 2¥ain., 3in, 5x3in.. 7x4in, 8 ohm, 2%2in . 3in, 3%ain |
Sin., 15 obm, 3%in da. 6x4in, 7x4in. 5x3in.
3ohm 2¥an 2%in 3%in 5in dia £1.60 each.

PHILIPS LOUDSPEAKER, 8in . 4 ohms, 4 watts, £1.95
RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in. diameter 4W £2.50. 10in. diameter 5W £2.95;

12in diameter 6W £3.50. 3/8/ 15 ohms, please state

PIEZO ELECTRIC HORN TWEETER. Handles up to 100
watts No crossover required £7.95

Tweeter Volume Control 15 ohms 10W with one inch long
threaded bush for wood panel mounting Yain. spindle. 65p.

BAKER 150 WATT e
PROFESSIONAL x

MIXER AMPLIFIER JISE
000 Qw

All purpose transistorised
Ideal for Groups, Disco

and PA 4 inputs speech and music 4 way muing
Output 4 8/16 ohms ac Mains Separate treble and
bass controls Master volume control

Guaranteed Details S A E £68 £1 50 carr
NEW MODEL MAJOR —50 watt, 4 input.

.2 vl Treble and hass !deal disro amplifiar £49 Care £1

100 WATT DISCO AMPLIFIER
volume, treble, bass controls 500 M V or 1 volt input
Four loudspeaker outputs 4 to 16 ohm All transistor

GOODMANS COMPACT
12-INCH BASS WOOFER
Standard 12in diameter fixing with
cut sides 10% square 14 000
Gauss magnet 30 watts RM S 4
ohm imp Bass resonance = 30 cps
Frequency response 30-8000cps
£10.95 each Post £1

£59

ALUMINIUM HEAT SINKS. FINNED TYPE

Sizes 6% X 42" X 2V 9Bp. 6% X 2 X 2% 65p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.
JACK SOCKET Std. open-circuit 20p, closed circuit 25p;
Chrome Lead-Socket 45p. Mono or Stereo.

Phono Plugs 8p. Phono Socket 8p.

JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p.
STEREO JACK PLUG 30p. SOCKET 25p.

DIN SOCKETS Chassis 3-pin 10p. 5-pin 10p.

DIN SOCKETS FREE 3-pin 25p; S-Ein 258. DIN PLUGS
3-pin 25p; 5-pin 25p. VALVE HOLDERS, 10p; CANS 10p.
TV CONVERGENCE POTS 15p Each
Values = 5, 7, 10, 20 50 100 200 250 470 2000 ohms

R.C.S. SOUND TO LIGHT KIT
Kit of parts to build a 3 channel sound to ight umit
1,000 watts per channel £14. Post 35p
Easy to build Full mstructions supphied Cabinet £3.

PERIOD LOUDSPEAKER CABINETS. Two styles available,
Regency and Queen Anne. Size approximately
34 x 19 x 16in. These cabinets are slightly soiled and are
priced from £10 each. Callers only.

337 WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1. Sat. 9-5 (Closed for lunch 1.15-2.30)
01-684 1665
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LANGREX SUPPLIES LTD

Climax House, Fallsbrook Rd., Streatham, London SW16 6ED
Tel: 01-677 2424 Telex: 946708 RST

SEM ICON DUCTO RS BDI31 0.51 BF244  0.35* | CRS3/05 045 QA5 008 | OCla 1.95 ZTX301  013* 2N1131 w26 2N3702  0.15%
AAL9 ASZ15 BC172 043" BDI32 0.54 BF257 0.37 CRS3/40 075 0A200 0.10 OcCl14l 2.25 ZTX302  0.17° 2N1132 0.26 2N3703  0.15%
A0 o szl 1m | BCin ous BDI35 035+ | BF258 042 | CRS3/60 050 | 0A202 011 | OCI70 060 ZTX303 0.17* | 2N1302 037 | 2N3T4  0.15¢
AAY32 0.15 ASZ17 1.25 BCI177 0.19 BDI36  0.36* BF259 0.45 GEX66 1.50 0A210 0.75 ocI7y 0.60 ZTX304  0.19* 2N1303 0.37 2N3705  0.15*
AAZI3 025 ASZ20 0.75 BCIZS 0.18 BDI37  0.37* BF336 0.50* GEX541  1.75 0A2il 0.75 0C200 1.00 ZTX311 0.2 2N1304 0.45 2N3706  0.14*
AAZIS 031 ASZ2) 150 | BCI79 0.20 BDI3R  0.40+ BF337 053 | Glam 075 0AZ200 065 | 0C20 1.50 ZTX314  0.20* 2N1305 045 2N3707  0.18%
AAZ17 0.25 BCi82  o.11* 8DI139  0.43* BF338 0.55* GJ5M 0.75 OAZ201 085 0C202 1.25 ZTX500 0.13* 2N 1306 0.50 2N3708  0.14*
ACI07 075 | AULI3  170* | BCI83  011® } BDIO  047° BES2I 227 | GITm 075 | 0AZ206 o065 | OC203 135 ZTX501 o.14* | 2N1307 050 | 2N3709 o015+
AC125 030 [ AUYIO 1.70* | BCis4 o127 BD144 2.00 BFS28 138 | GMO0378A 1.50 0AZ207 065 | OC204 1.25 ZTX502  0.16° 2N1308  0.60 2N3710 0.14%
AC126 0.25 BAI45  0.15% BC212 0.14* BDI18] 1.38 BFS61 0.25* KS100A  0.40* ocCi6 1.25 0C205 1.75 ZTX503 0.17* 2N 1309 0.60 2N3711 0.15*
ACI27 0.25 BAI48  0.15* BC213  0.14* BDI82 148 BrS98  0.25% MJE340 058 0C 20 2.00 OC206 1.75 ZTX504  0.20* 2N1613 033 2N3771 1.60
ACI28 0.25 BAI54 0.0 | BC214  017* BD237 0.80 BFWIO  0.90 VIJE3T0  0.65 0cz22 2.50 0C207 1.25 ZTX531  0.20° 2N1671 1.50 2N3772 170
ACl4l 0.20 BA155 0.12 | BC237  0.17¢ BD238 0.85 BFWIl 090 MJE37 081 0C23 2.75 OCPT71 1.25 ZTX550  0.16* 2N1893 033 2N3773 265
ACL4IK 030 BA156 013 | BC238  0.2¢ BDX10  0.75 BFX84 0.38 MJES20  0.65 oc24 3.50 ORPI12 0.70 IN914 0.07 IN2147 140 2N3819  0.36*
AC142 0.20 BAW62  0.05 BC30! 0.45 BDX32 225 BF X85 0.41 MIES2L  0.75 0C25 0.90 R2008B  2.25* IN916 0.07 2N2148 1.65 2N3820  0.46*
ACI42K 025 BAX13 0.07 BC303 0.60 BDY20 1.42 BFX87 0.35 MJE2955 125 0C26 0.90 R2009 2.25% 1N4001 0.08 2N2218 0.33 2N3823  0.60°
AC176 0.25 BAXI16 0.07 BC307  0.20° BDY60 0.75 BFX88 0.32 MIJE3055  0.75 0cC28 2.00 R2010B  2.25* IN4002 007 2N2219 042 2N 3866 1.00
ACI 87025 B C10; 012 | BC30Z 018 | BFII5 039 | BFYS0 028 | MPFI02 030° | OC29 200 | TIC4H 036 IN4003 008 | 2N2220 035 | 2N3%04 o021
AC188 0.25 BC108 012 | BC327  p22+ BF152 0.25 BFY51 0.26 MPF103  0.30* 0C35 1.50 TIC226D 130 IN4004  0.09 2N2221 0.22 2N3905  0.22¢
ACY17 0.85 BC109 0.43 BC328 0.18* BF153 0.25 BFY52 0.26 MPF104  0.30% OC36 1.50 T1L209 0.25 1N4005 0.13 2N2222 0.25 2N306  0.22¢
ACYIS 085 [ BCI3  el5» | BC337  0l9: BF 154 0.25 BFY64 030 | MPFI05 0.30° oCal 050 | TIP29A  o0.50* IN4006 0.5 | 2N2223  2.75 2N4058  0.20°
ACY!19 0.85 BCll4 0.8 BC338  0.18° BF 159 0.35 BIY90 1.32 MPSAOG6  0.20% 0C42 0.50 TIP30A  0.60° IN4007 015 2N2368 017 2N4059  0.15*
ACY20 065 BCII5  0.19* BCY30 1.00 BF160 0.30 BSX19 0.34 MPSA56  0.20* 0C43 1.50 TIP3IA  0.62 IN4DOS 0.5 2N2369A 021 2N4060  0.20*
ACY2l 065 | BClI6  0.19* | BCY3I 1.00 BF167 0.39 BSX20 034 | MPSUOI 032° OC44 050 | TIP32Aa 075 IN4148  0.07 | 2N2484  0.21 2N4061  0.17*
ACY39 1.0 117 22+ | BCY32Z Lo BF173 0.39 BSX21 032 [ MPSU06 040 oC45 050 | TIP33A 100 IN5400  0.14 2N2646  0.50 2N4062  0.18%
ADI49 070 | BCIIS  g.a6* | BCY33  0.90 BF177 0.38 BT106 125 | MPSUS6 0.45% oC71 0.45 TIP34A 120 INS4 016 2N2904 .35 2N4124  0.17*
ADI16] 075 | BCI25 018 | BCY3d 090 BF178 045 BTY79/400R NKT#01  2.00 oC72 045 | TIP4IA 070 1544 0.06 2N2905 035 2N4126  Q.17°
ADI62 075 | BCI26  -025* | BCY3  3.00 BF179 0.48 319 | NKI403 173 (08 100 | TIP2A 050 15920 0.08 | 2N2906 025 2N4286  0.20*
AF 106 045 | BCI35  015* | BCY4 125 BF180 045 BU205  2.25¢ | NKT44 173 oc7 050 | TIP2955 1.00 15921 0.08 | 2N29%07 021 2N4288 0,25+
AFII4 025 | BCI36  019* | BCY42  0.30 BF181 045 BU206  225* | NE355 045 ocTs 060 | TIP3055 050 2G301 100 | 2N2924 @15+ 2N4289 025
AFI115 025 | BCI37  gle* | BCY43 032 BF 182 045 BU208  250° | OAS 075 076 050 | TIS®3 .35 26302 Loo | 2N2925 o7+ IN5457 035+
AF116 025 | BCl47  010° | BCY58 023 BF183 0.45 BY100 045 | 0a7 055 0C77 120 | 25140 025+ 2G306 110 | 2N2926 0130 2N5458  0.35*
AF117 025 | BCL8  010° [ BCY70 0.8 BF184 0.39 BY126 014 [ oalo 055 oC81 075 | 25170 o012+ 2N404 060 | 2N3053 025 2N5459  0.35%
AF139 040 | BCI 043 [ BCY7l 022 [ BFI8S 037 | BYi27 015 | OA47 014 | OC8lz 100 | zS178 054 2N696 025 | 2N3054 050 | ONIZ 175
AF186 L50 | BCIS7  012° | BCY72Z 047 BFIS4  g.2¢ BZX61 020 | OAT0 0.30 0Cs?2 0.75 ZS271  e.22¢ 2N697 0.16 2N3055  0.65 3N141 0.85
AF239 045 | BCIS8 .11+ | BCZ!) 150 BFI95  011° Series 0A79 030 0Cs3 055 | 25278 0.56* 2N698 030 | 2N3440 060
AFZI1 275 | BCI59  0.13* | EDI5 0.60 BFI9%  0.13° BZY38 0.3 | 0a8l 0.30 ocs4 060 | ZTX107 o11* 2N705 080 | 2N3441 o080
AFZ12 275 | BCI67 0.3+ | BDI2I 150 BFI197  0.14* Series 0A85 0.30 0C122 150 | ZTX108 o.10° 2N706 012 | 2N3#42 120
ASY26 045 [ BCI70 o6+ [ BDIZ 130 | BF200 032 | CRSI/5 o045 | OA9 008 | OCiz3 155 | ZTX109 012® IN708 021 | 2N3525 090
ASY27 050 | BCI7L  ou4r | BDIZ 1.00 BF224  0.20° CRSL40  0.60 | OA9t 0.08 0C13y 125 7TX300  0.12* 2N930 026 | 2N3614 120
0A3 1.10 V'O7-5034.80 ucecsd  0.75° 3CX100AS 20.00 1624 125
VALVES Eg.;'fi 2'252 0A1 1.10 %Zosmm UCC85t  0.50* 3E291 5.50 1625 1.00
- T OR2t 045 27.50 UCFR0  0.75* 3841 0.75% 2050 2.50
" oR3 0.75 QQ706-40A UCH42  1.20* 3v4t 1.00+ 4212E 11895
ocz2 230 38.80 UCHS81+  0.50° 1854 2535 4212H 11895
OC3+ 0.45 QuU37 11.00 UCL82t  0.50* 1-125A%  12.00 5544 54.00
OoD3+ 0.45 QV0312 300 UCI83  1.20° 4-250A  36.00 5545 59.00
0z+ 0.75% QV04-7 250 UF41 0.75* 4-400A  37.00 5551A  62.70
PCBET 0.85* QV08-100 82.40 Ur42 1.25% 4B32 10.00 5552A 84.70
PC88:  0.85* OY3.65  40.40 UF80t  0.50° 4C35 40.00 5553A  225.30
PC95 0.70* QY3-125t 10.00 UF85+ 0.50* 4CX250B 17.50 5642 1.16*
PC97 0.88° QY4250 51.30 UF89t  0.50° 4CX350A 31.35 5654 353+
PCY00T  0.75% QY4-400 55.50 uL4l 1.00* 4CX150A 21.00 5651 1.80*
PCC84%  0.45* QY5-500 118.50 ULB4t  0.60* 4X150D 25,00 5670 2.86*
PCC85  0.45° QY5-3000A UMS0  1.00° 5B-254M  11.25 5675 9.09*
PCCHS 0.65% 170.00 Uv4lt  0.75¢ 5B-255M 1125 5687 4.30*
PCC89%  1.05* Q706 20 18.95 UY85+ 0465' 5C22 40.00 5696 1.94*
PCCI89+ 0.65% R10 5.00 VL5631 8.2 5J-180E  495.00 5718 336
3 R17 1.65° | XG1-2500 23 |o 5R4GYT  1.00% 5725 3.40°
R18 386* | XG5500 1680 | 5U4G 1.00* 5726 2.20¢
RI9 1.00* XG2-6400 64.95 SU4GB  1.00* 5727 3.50*
R20 1.00* XGQ2-6400 5Vv4Gt 0.65° 5749 3.30%
RG3-250  8.85 7415 | 5Y3GT  0.85° 5751 293¢
RG3-250A 8.85 XR1-1600A19.00 [ 923 150% 5763 3.00*
0.85% 18079 838 RG3-1250 20.95 XR1-3200 54.00 | 524G 1.00° 5814A  2.60°
0.75+ @] 18080 3.0 RG4-1250 27.50 NR1-3200A54.00 | 3Z4GT 100 5840 1.40
1.25 M8081 616 RG4-3000 33.45 XR1 6400 59.10 [ 6-30LZ 100+ 5842 6.90
75 MB082 165 RR3-250 955 | XR1-6400A59,10 | 6ABi 0.75° 5876A 9.38
L10* MB083 5.60 SIR]LE{%SO 22.00 zg}gg %06'83 g:g; g.;g: gg;g 3.16*
25+ M09} 7.70 18.00 06 3 . 10.50
| e in I I 2
50° M8097 3.56 g 2.50 4.60 6 0. 5 220+
Bk :{',,3‘.‘ ELser 935 | msess 320 STVB0-10 10.00 | ZMI00 538 | GAH6F 070 6005 365
DAF9  100° £91 176 MB09S 520 STV280-8020.00 | ZM1020 855 | 6AKSt 030 6021 446
DETZ 1512 ELg5t 080 M8100 590 SuU4l 2.50 ZM1021  7.56 | 6AK6  0.95+ 6057 5.95
DET24  41.00 EL156 1625 M8136 5.95 . sU42 9.00 Zv1022 822 | 6ALST 030 6058 156
DF9l:  0.40° G aBs V8137 6.08 0.65* TDO3-10  15.00 ZMI023  7.66 | 6AM4 230+ 6059 1.00
DF96 1.00% EL500/504 1 .50° V8130 gse | PCL805/85: TDO3-16E 17.56 | ZMIo40  11.57 | 6AMS5  3.7¢+ 6061 425
DK91+ 0.55¢ FL509 216% M8141 485 0.80* TDO3-10F 17.50 ZMI1041 9.67 BAMSBT  0.65* . 6062 3.75
DK92 1.25* EL821 1.32° M8142 1.00 EP&N' o 3.00* 25? 22.00 5%15)54]2 ;;,g . 3 :02 1.65
DK96 10* 65* M8144 3.75 “66-40N 27.30 —~=  7.00 ¥ . d 5.60
DL92 ‘I. 75* E’;,f}(f 7;‘;'3. M8149 5.10 PFL200  0.88° TT22 7.00 IB3GT+ 055 6P25 3.50" 85A1 7.50 067 6.08
DL 1.20* EAIS) 1.00% M8161 5.62 PL36t 0.92* I'T100 37.50 1824 10.00 6Q7 0.75% 85A2 1.50 6072 377
DL96 L1g* EM81 1.00° M8162 5.76 PL8I 0.55* TY2125  40.20 IB35A 17.00 6R7 0.75¢ AG 7.26 6080+ 3.46°
DLS10 8.25 EM85 l425' \i8163 4.50 PLBIAY  1.00* TY4-400  54.00 IB(_SB 45.00 | GSAZ' 0.75* H0AV 7.16 6097TA+B+C
DLS15 8.25 EMS&7 I-50‘ M8&190 4.60 1’182 0.60* TYA!»SOO 68.40 IR5% 0.55* 6SC7 0.75* 90@1 1.50 40.00
DLSI6 825 EN32 5.50 M8195 370 | PLE3t 055 TY5-500 160.00 | 1S5¢ 0.40° 6557 0.75* 0CG 574 | 6146A 427
DLS19 825 ENOI+ 055 V8196 3.40 PLB4T 0.60* TY6-800 145.00 T4t 0.40* J . 65H7 0.75* 90CV 5.99 6146B 1.65
DM70 1.25 £NG2 i MB204 350 | PL504 50010.96 TY6 5000A 24515 10.00 6 AVSGT 374 6547 0.75¢ 92AG 7.26 | 6159 6.00
DM71 1.25 Y51+ 0.75° MS8212 8.62 PL508t  1.32% 188.00 2C39A+ 9.00 BAVET 0.50* 65K7 0.75* 92AV 7.16 6189 6.08
DMI60 150 Fyal e 8223 230 | PI509% 2716+ TY6-50008 2C43 18.00 | 6AWBAT 100+ 6SLIGT+ 0.55° 95A1 415 | 6201 471
DYS6/7¢ 0.45° £y83 175 M8224 280 | PLSISt 296 206.00 | 2D21+ 055 | SAXSGT 3.0 6SN7GT+ 0.55¢ 15082 180 | 6442 15.00
DY802 0.68* EY84 3.86* V8225 2.60 PL80] 110* TY6-5000W 2E26 3.00 6BABT 0.50 6SQ7 0.75+ 150B3 330 68831 493
E55L 21.89 FYs6t 0500 V8248 654 | PL8O2T  180s 166.00 242 60.00 | 6RA7 5.12 6SR7 0.75* 150C2 150 | 6973 2.61
ESOCC  4.86 M 75 MULE  Loo* PY33 TYT-5K0A 2J55 17500 | 6BABA 375 6557 0.75° 150C4 230 | 7025t 1.20
ESOCE 621 EYZ00A 1 3ge MX119 1748 | PY8! 206.00 U704 20500 | 6BC4. 371 6USG  2.00% 211 5.00 7551 365
ESOF 5.57 Eva02  082e \iX123 3z07 | PYs2 TY7-6000W 2708 21200 | 6BEST 045 6USt 0.40° 723ABT 800 | 7586 6.79
ROL 534 Ez35 055 MX145 2525 PY83 175.00 2K25t 9.00 GBHtlf 120 6USAT  0.55° 803 10.00 7587 12.54
ERICC 576 EZ10 1250 MNI5D 1169 PY88+ 1240 15.00 34002 35.00 6BJ6 0.80° 6VEGTH  0.60° 805 20.00 7609 28.75
EBIL 561 £741 1250 \MX152  6Les | PYSO00AT U18-20  2.50¢ 3-500Z 3500 | 6BK4 4210 6Xi4t - 0.45° BTt e 0.65 | 7868 293°
ER2CC 595 EZ80+  0.30° MX16I 6.0 | PYBOO 81 U9 8.1 3A5 1.35 | 6BLS 85.00 6X5GT+H o 550 811A* 3.00 | 7895 7.48
EB3CC 08 EZ8BIt 035 MN163  11.69 PY'80I uzs 1.16* 3B24 5.00 6BLIGT  3.86* 7B7 1.00* 8124 7.25 8005 25.00*
ER4L 525 E7901  oa5e VX164 1256 | QQVUz6 9 U2 1.16* 3B28t 100 | 8BM6 8500 7C5 1.75¢ 813t e 6.00 | 8068 .50
E86C 863 4500 2500 MX166 5940 | QQV03-10t 1.60 U7 100 | 3829 1000 | 6BNG 080+ 7C6 125¢ 8334 2500 | 8122 3315
E88C 524 FWA-ROD - 2.50% MX168 2228 | QQV03-20A UABC80t 0.50* 3B-240M 15.00 | 6BQ7A 115+ 7H7 1.00* 866A 885 | 8136 1.54
E88CCt 1.0 GI3NK 1500 N78 7.50* 8.50% UAF42  0.75* 3B241M  15.00 6BR7 4.00* TR7 1.50° 872A 1140 8417 3.40
EXNCC 4.92 G35-1K 950 OAZt 0.45 RIVOE-10At UBil 1.25* 3C23 10.00 6BR81 1.20* 757 2.25* 922 436 18042 5.17
: R50* UBC41t  0.75° 3C45% 6.00 6BS7 4.00* 7Y4 0.75* 931A 12.24 18045 5.57
( INTEGRATED CIRCUITS |7 14 [ i o | %% |
BASES CRT'S 4EPT 25.00 | VCRI38A" 1250 [ 7400 020 | 7422 0.25 7453 020 | 7454 080 | 74128 080 | 74172 500 | 76013N
B7G unskirted {EPiI 25.00 | VCRI3SA" 8.00 7401 0.20 1423 035 7454 0.20 7495 0.80 74132 0.80 74173 1.75 TAA570
BrC “‘:‘.‘m;‘e 8—15 2AP1 850 | 5ADPI 3500 | VCRSI7A® 300 | 7402 0.20 7425 0.35 7460 0.20 | 7196 0.90 74136 0.68 74174 1.57 TAAE30S
594 unskimted o8 | 2BVL 900 [ gy s00 | VCRSI7E 300 | 7403 020 | 71427 o8 | g 035 | 7487 367 | 7441 085 | 7175 100 | TBA4SIQ
RQ}\ sk;u-d 0-3 3BPI 6.00 | 5Cp; 5.00 | VCR317C* 3.00 7404 0.26 7428 0.50 ™ 0.36 74100 1.75 74142 3.00 74176 110 TBAS520Q
S -30 | 3pypy- 500 | 5CPIA 10.00 7105 0.23 7430 0.20 ‘23 0.36 74107 0.45 74143 3.00 74178 1.65 TBAS530
Injoc: i 020 | 3EG)- 7.00 | 5°pi5A  5.00 7406 055 | 7432 0.36 744 040 | 74109 0.86 74144 300 | 74179 1.65 | TBAB40Q 2.30*
Mazda Octal 020 | 3ppy- 300 | 2pp7 50 arplus 7407 055 | 7433 037 | 7475 059 | 4110 057 | 74145 100 | 74180 165 | TBA550Q 3.22¢
MR IGPL 600 | 5up7- 300 2w 7408 0.28 7437 0.42 7476 042 | 74111 0.86 74147 2.45 74190 148 TBAS60CQ3.22¢
Cocfal 055 | 3ypi- 800 | pgrs 2500 |00, 3| 7a0e 028 | 7438 0.37 7480 060 | 73116 1.89 74148 200 | 74191 148 | TBA673 219
ey [ IR 800 [ G732 36.00 S| M0 020 | 740 022 | 7482 085 | 74118 095 | 74150 Y75 | 74192 125 | TBA700 152°
SR “‘l“; 34PT 1000 | DRI ST 3000 | Yobe eeoogs | 7412 0.26 7441AN 0.92 7183 100 | 71119 2.00 74151 0.90 74193 125" | TBA720Q) 2.30*
o - 0 3KPI 1500 | D711 68.00 nes O 413 0.45 7442 0.78 7484 1.00 74120 .10 74154 2,00 74194 1.25 TBA750Q 2.07*
ave screening 3RPI” 3500 | VCRY7:  5.00 7416 0.40 T447AN 120 7486 0.40 [ 74121 0.45 74155 0.90 74195 110 TBAY90) 2.99+
cansallsizes  0.30 | 4ppy 2500 [ VCRI3ST 10.00 7417 0.40 34‘5(1! sgg ;:g]‘m ggg 74122 0.60 74156 0.90 74196 120 TCA270Q -
7420 0.2¢ 5 . 74123 1.00 74157 0.90 74197 1.00 TCAT60A 1.38°
Terms of business: CWO. Postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked * add 12 V2 %
VAT. Others 8%
1 Indicates cheap quality version or surplus, but also available by leading UK and USA manutacturers. Price ruling at time of Telephone 01-677 2424/7
despatch. Telex 946708
Account facilities available to approved ies with mini order charge £10. Carriage and packing £1 on credit orders. E & O.E.
Over 10,000 types of valves, tubes and semi conductors in stock.
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DIY SPEAKERKITS

15-WATT KIT IN CHASSIS FORM
When you are looking for a good speaker, why
not build your own fram this kit.
It’s the unit which we supply
with the enclosures illustrated
below Size13” - 8- (approx.)
woofer (EMI)tweeter, and
matching crossover components.
Power handling capacity
15 watts rms. 30 watts peak.
£‘|700 PER STERED PAIR
+P&PE3.40

EASY-TO-BUILD
WITH ENCLOSURE

Specially designed by RT-VC
for cost-conscious hi-fi
enthusiasts, these kits
incorporate two teak-
simulate enclosures, two EM!I 13~ ~ 8~ {approx.)
woofers, two tweeters and a pair of matching
crossavers. Easily constructed, using a few

basic tools. Supplied complete with an
easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms.

30 watts peak, each unit. £2550
Cabinet size 20 - 11~ - 93~ PER STEREQ PAIR
{approx.). +pbpfhs0

COMPACT FOR TOP VALUE

How about this for incredible bookshelf value
from RT-VC! A pair of high efficiency units
foronly £7.50 - just what you need for low-
power amplifiers. These infinite baffle
enclosures tome to you ready mitred and
professionally finished. Each cabinet measures

127~ 97 » 5 {approx.} e
94 stareo
pair
£750
4 +pbp
e £1.70
N

deep, and is in wood
SPEAKERS Two models - Ouo I1b. teak

simulate. Complete with
of 7 watts.
veneer, 12 watts rms, 24 watts peak,
34 PER PAIR
40 watts peak,
+papfl50

two 8" {approx.) speakers

1837 - 133 - 1)
+pb&pf6.50

271 - 13" (approx.)

for max. power handling
| (approx.).

Ouo I, 20 watts rms,
*£52 PEH PAIR

EASY TO BUILD
RECORD PLAYER KIT
Ideally suited for the
constructor who requires

a complete stereo unit at
a budget price, comprising
ready assembled sterec

amp. medule, Garrard auto/manual
deck with cueing device. pre-cut and

finished cabinet work. Output 4 watts ¢ 5
per channel, phones socket and 269

record / replay sacket - pBpf4.05

CAR ., . h
RADIO ™ Y
KIT

Complete with speaker, baffie and fixing strip.
The Tourist IV for the experienced constructor
only. The Tourist IV has five push buttons,

four medium band and cne for long wave band.
The tuning scale is illuminated and attractive
small aluminium control knobs are used for
manual tuning and volume control. The modern
style fascia has been designed to blend with
most car interiors and the finished radio will
slotinte a standard car radio aperture. MOTOR

Size approx. 77 - 27 - 4}~ TOP10
Power Supply Neminal 12 volts AWARD
positive or negative earth

{altered internally} Power ‘1250
Output 4 watts into 4 ohms.  + p & p £1.50

M

PERSONAL SHOPPERS ONLY*
Viscount IV 20 x 20 Amplifier as illustrated
plus 1 pair of speakers finished in teak
with melamine panels 8” drive unit and
31~ approx tweeter L v
227 137 ~ 105"
size approx.

400
SPECIAL
QFFER
illuswated 20 x 20 WATT STEREQ AMPLIFIER

Superb Viscount IV unit in teak-finished cabinet. Silver fascia with alimunium
rotary controls and pushbullons red mains indicator and stereo jack socket
Function switch for mic. magnetic and crystal pick-ups. tape. tuner, and
auxiliary Rear panel features two mains outlets. DIN speaker and input
sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

FRE

x
£2990

+p&pf2.10

‘Limited Period” A Free 4 Channel Siereo Adaptor to all

£395 +pbop
purchasers of the Viscount Amplifier. Available separately. €100

T e oy

OFFERS on complete stereo svstems using *
For example- starred Products
Duo speaker system H or I Viscount Amphfier, MPS0 type lurntable complete

PERSONAL-SHOPPERS ONLY
DECCA DC100D- Stefdo cassette, ready built lapn\lck roplay /
record P.C. B. with pair record / replay heads
AM. FM. TUNER P.C.B. wnh Mutliard L.P. 1186, 1185 18] moMeStgsﬁ
CROWN 5 W PusTEp,earth
v POS Teg. earth Swatts [15!5
output. tone control complete with speaker and fixing kit, in dash type
STERED CASSETTE TAPE PLAYER Negative earth only. 3 watts [1650
per channel output
AM. FM. STEREO MULTIPLEX CAR RADH/cassette player in [3600
dash fixing Negative earth 5 watts output
[18!5
[350
[1.00

£ 3 !5\)

I.C. Stereo B Track to Cassette adaptor converts. any B track
player 1o cassette player.

GLOBAL Spherical speaker 8 ohms. 5 watts
100K Multiturn Varicap tuning pots 6 for

VISCOUNT
COMBI

£6500
For personal shoppers

only. this unit comprises:
The 20 » 20 Viscount
amplifier BSR MP60 Type
turntable housed in an
attractive teak finished
console with smoked acrylic caver. Approx.
30¢" » 143~ » 74" complete ready to connect to the
speaker system of your choice

BSR automatic record
player deck {Chassis form)
with cueing device and

'BSR TURNTABLES
BSR MP60 TYPE
Single play record player

{Chassis form) £4 §.95 SHED £9.95
fess cartridge. (RIS
P&Pf200 head. P&P£2.00
Cartridges to suit above TURNTABLE illus. diamund_._stylus, and
ACOS MAGNETIC Popular BSR MP 60 de luxe plinth and izg
CESRTAEINF;IE[? STEREQ é::: type. complete with  cover. 00
. magnetic cartridge, Ready wired £4.50

30 x 30 WATT AMPLIFIER KIT"
Specially designed by RT-VC for the
experienced constructor, this kit comes
complete in every detail. Same

facilities as Viscount IV amplifier.
Chassis is ready punched, drilled and
formed Cabinet is finished in teak
veneer. Silver fascia and easy-to-

handle aluminium knobs.

Output 30 + 30 WATTS rms. 60 + 60 peak.

g'oo

+p BpL2.10__

DECCA 20 WATTS STEREO SPEAKER
This matching loudspeaker system is hand made.
kit comprises of two 8”diameter approx.

base drive unit. with heavy die cast chassis
laminated cones with rolled P.V.C. surrounds.
twe 31~ diameter approx. domed tweeters

comp with cwssuver networks
; [4.00p &p stereo pais fzouﬂ

Qider giving your credit card oumbes ONLY
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PORTABLE

DISCO
CONSOLE
with built-in pre-amplifiers
Here's the big-value portable disco console from
RT-VC! It features a pair of BSR MP 60 type auto-
return, single play professional series record decks.
Plus all the controls and features you need to give
fabulous disco performances, p6pL6.50

Simply connects into your ‘64""
existing slave or externa! amplifier.

35-WATT MONO DISCO AMP

[2750

-4
s TR R
Size approx B
1337 - 537 63 ~ TTIITIREEN

Here's the mono unit you need to start off with.
Gives you a good solid 35 watts rms, 70 watts peak
output. Big features include two disc inputs, both
for ceramic cartridges. tape input and microphone
input. Level mixing controls fitted with integral
push-pull switches. Independent bass and treble
controls and master volume.

100 WATT ,
MONO

DISCO AMP oo
Size apprux _ ]
14 . 4" 107" T ‘.:. o

Sluplng facla you can use the controls
without fuss or bother. Brushed alumimium fascia
and rotary controls. Five smooth acting, vertically -
mounted slide controls - master volume, tape level.
mic level. deck level, PLUS INTER-OECK FADER far
perfect graduated change from record deck No. 1 to
No. 2. or vice versa. Pre-fade level control {PFL})
lets YOU hear next disc before fading {6 500
itin. VU meter monitors gutput level.
Output 100‘wans RMS 200 watts peak. p &p£4.00

PRACTICE GUITAR
AMPLIFIER WITH
BUILT-IN SPEAKER
This budget practice *
amplifier, has been
specially designed for the
amateur. who requires a quality
self-contained unit with all facilities. 2 inputs -
for mic or guitar, the 2nd for record player or
cassette deck. it also can be used for cine-sound
amplification. 2 volume controls, 1 for each input,
also base and treble controls. Power output with
internal speaker, 12 watts RMS, with remote
speaker (not supplied) 20 watts £3 5!
RMS. Size approx. 17 + 9" < 11". 4 p & p £3.00
.

HOME 8 TRACK
CARTRIDGE PLAYER
Automatically switches
programmes monitored by indicators, 7w
with manual override track selection. This unit will
match with the Unisound modules and is compatable
with the Viscount IV amplifier with Sim teak
cabinet. approx.9° 8- 3!".p &p £1.50 £14Gu

Qutput
. 125 MY

4 x4 STEREO AMP
KIT £14.50 P &P 2.6 )8
For the experienced
constructor who wants
to design his own stereo.
Kit includes all necessary components
including constructors manual. Plus Pair of

easy to build 4 watt speakers in kit form, with
teak simulate finish cabinets 127 x 97 x 5~ approx.

PYE STERED
GRAM CHASSIS

{Complete with
circuit-diagrams)

Complete ready to install-Wave bands LM, VHF

ALL PRICES INC_VAT AT 123%

[ B I B Y

AII tlems swbyect 1o nlnlﬁlmy Prln—

R||TpV|C

Changs witheut nefica 323 EDGWARE ROAD. LONDON W2
Ve are unable to shaw alf our products so Parsenal $I 5 EDGWAE ROAD._ 9.300m.-5. J0pm. Half day Thars.
Send stamped addressed envelape 21€ ﬁ'm ACTON, LDNDON W3 onG,

1ct our fully descrptive catatogue and any ACTON: Mail Order only No tallers :

futher intormation

www americanradiohistorv com

STEREQ. VHF MONO. Controls for tuning volume.
balance, bass and treble. Power output 7 watts
R.M.S per channel 14 watts peak 8 ohms
2" < 8" approx chassis speakers and
BSR auto record player deck.

PERSONAL SHOPPERS DNLY

500
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IT’S THE COMPLETE
HOME

ENTERTAINMENT
SHOW

The year s biggest public hi-fi and audio fair is nearly here. Your
chance to see and compare the newest, most intriguing, most
sophisticated products across the span of hi-fi. radio, tapes and
music-making.

[t's the biggest. most exciting show ever —with opportunities to test
and compare every type of electronic home entertainment equipment.
There s a free theatre. live groups, lectures on various aspects of
hi-fi trends and design. demonstrations on advanced TV concepts
such as Teletext and Viewdata ... Bring the family for all the fun—as
well as the information!

OLYMPIA

LONDON
SEPT 13-18

Tues 2pm —9pm Wed/Sun incl. 10am —9pm Admission 60p.

HI-FI*RADIOTV-MUSIC-TV GAMES *‘RECORDS ‘TAPES

www americanradiohistorv com
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m FQUALIZATION ANRLY LEE

et E: i £ .
500
32 63 125 250 s

New! Equalization analyzer...

o 16K
LI

2
Wi 1O ENVEHLOPE

Dalance a system...Balance a budget.

Quick and occurare adjustment of
sound system frequency response is
finally within rhe reach of most
budgers. The Shure M615AS
EqQualizarion Analyzer System is a
revolutionary breakrhrough rhar lets
you "see” room response trouble
sporsin sound reinforcement and hi-fi
systems—without bulky equipment,
and at a fraction of the cost of
conventional analyzers.

The portable, 11-pound system
(which includes the analyzer, special
microphone, accessories, and
carrying case) puts an equal-energy-
per-octave “pink noise" resr signal

intfo your sound system. You place
the microphone in the listening area
and simply adjust the filrers of on
ocrave equalizer (such as the Shure
SR107 or M610) unril the M615
display indicares rthar each of 10
octaves are properly balanced. You
can achieve occurocy within + 1 dB,
wirhour hoving ro "ploy it by eor.”

Send for complete descriprive
brochure.

Shure Electronics Limired
Eccleston Road

Maidstone ME15 6AU
Telephone: Maidstone (0622) 59881

"WW-—002 FOR FURTHER DETAILS

www americanradiohistorv com

TECHNICORNER

The M615 Analyzer's display contains 20
LEDs thar indicare frequency response
levelin each of 10 octave bands from 32
Hz to 16,000 Hz.

Arorary hi/lo envelope conrrol adjusts the
HI LED threshold relarive to the LO LED
threshold. Ar minimum setting, the
resulting frequency response is correct
within + 1 dB. Includes input and
microphone preamplifier overload LEDs.
A tront panel swirch selecrs either flar or
'house curve” equalization.

The ES615 Omnidirectional Analyzer
Microphone (alsoravailable separately) is
designed specifically for equalization
analyzer systems.

£l SHURE
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Applications don’t'come much mgre critical than digital watch
manufacture.

Here, discrete deposits of Multlcoszmde -Free Soider Cream
are screened.onto the PEB. A precision job, with norisk of opera-
tor error or fatigue. And,'a convenlént temporary adhesiveé for
the positioning of components:

1#5 fmzmlxed with solder, powder produced by atomisation.

megn m‘?ery particle of the powder is ccvered with a
layer G px ﬂs’lgwmg down the soldering process, leaving a
dirty flux résidue "and causing solder globules to stickto the flux
and possublyfallloosé intothe equipmentaftershockorvibration.
But, Multicore hav.g?eveloped avery special method of produc-
ing solder powde?§_ hat are virtually oxide-free.

Thesecanbeu ”ed" y¢ream form —comprisingan homogeneous
stable mixture gigité-alloyed powder and flux, designed specifi-
caIIy for - hybﬂq;, fiicrocirguits, PCB's and.critical component

and cleanly as rosin- “cored solder wire, leaving.a
resndue without solder globules.

quahty ofMulticore Oxide-Free Solder Creams make
them thq"sdeal specification for almost any application calling for
low 2rst yet high reliability.

They are available in a wide range of combinations of solder
alloys, fluxes, particle sizes, flux contents and viscosities - often
replacing solder preforms.

However, if you have an application that specmcally requires
preforms, remember that Multicoré supply a wide variety of
those as well.

Multicore Solders Ltd are Ministry of Defence Registered Con-
tractors and on Qualified Products List QQ-S-571E of U.S.
Defense Supply Agencyfor solder creams and preforms.

Wireless World, August 1977

Solder-flow is accomplished by simply passing the units over a

« hot plate.

Fast. No oxide to contend with. No dirty residues.

This manufacturef says Multicore Oxide-Free Solder Cream has
reduced reject rate substantially and offers superior soldering
quality.

Compare these electron-microscope

enlargements at x 240 magnification:

‘Ordinary’ cream solder
powder, revealing poor
particle shape and dross.

Solder powder from Multicoré
Oxide-Free Solder Cream dis-
plays clean, uniform particles.

For fulk information on

Oxide:Free Solder Creams

.orany otherMuiticore products,

please write on your L,ompanys
letterheaddirectto:

Multicore Solders Lumuted -
Maylands Avenue. Hemel Hempstead, Herts, HP2 7EP.
Telephone:HemelHempstead 3636. Telex: 82363.
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