- Australia $A1.25

Canada $1.75
Denmatk K1.11.00
Germany Dm.4.50
Greece Dr.47.00
Holland Dfl. 4.50

Italy L. 1100

New Zealand $N21.60
NorwayKr. 11.00 incl. moms
Singapore M $3.25
Spain Ptas. 80.00
1J.S.A 81 65
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‘The better value box
for mobile radio servicing:

ONITOR SIGNAL GENERATOR
MODULATION MON

Band (M)
[ ] 84108 140-180
POWER METER

Band(MHz)

S0Q 18 (25) W
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Qutput Ext Mod Mod m—m
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T
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By combining all mobile radio servicing of versions to cover a wide frequency range.
instruments in one portable unit, Marconi For maximum convenience, the equip-
Instruments’ Mobile Radio Test Set, TF 2950, ment operates from internal, rechargeable
streamlines your testing and servicing operation. batteries or mains. A battery state meter is
And it is realistically priced. incorporated.

Signal generator, a.f. voltmeter, modula- MarconiInstruments’ TF 2950 gives you
tion monitor, power meter (in-line and single-handed portability to meet all your
absorption) and a.f. oscillator are housed in a mobile test needs.
compact and robust cabinet - measuring only Putit to the test.

315 mm high, 420 mm wide and 230 mm deep, Write or telephone for a full technical
and weighing only 16 kg. description and, if this whets your appetite

TF 2950 is suitable for all a.m./f.m.mobile further, we will be happy to arrange a
radio equipment and is available in anumber demonstration.

mi MARCONI INSTRUMENTS

MarconiInstruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 OJN - Tel: (0727) 59292 - Telex: 23350
Marconi Electronics Inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752
Marconi instruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge - France - Tél: 996.03.86. - Télex: 600541.F
Marconi Messtechnik GmbH - 8000 Miinchen 21 J6rgstrasse 74 - West Germany - Tel: (089) 58 20 41 - Telex: § 212642

A GEC-Marconi Electronics Company

www americanradiohistorv. com
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Front cover shows contacts and
electrode arrangement of a bire-
fringent electro-optic ceramic dis-
play made by SEL. Photo by Manfred
P. Kage made available by SEL,
Stuttgart.

IN OUR NEXT ISSUE
Discriminative metal de-
tector using phase
changes and digital elec-
tronics instead of beat
frequency distinguishes
positively between fer-
rous and non-ferrous
objects by light spot
direction of l.e.d. display.
The paperless revolu-
tion. Latest develop-
ments in the use of elec-
tronics to store, process,
transmit and display in-
formation, and the effect
they could have on our
lives.

Valves vs. transistors. |s
valve amplifier sound
better than transistor
amplifier sound? Report
on tests from an inde-
pendent professional
laboratory.

wireless
world

ELECTRONICS/TELEVISION/RADIO/AUDIO

JUNE 1978 vol 84 No 1510

37 The spectrum and society

38 Current dumping — does it really work?
by J. Vanderkooy and S. P. Lipshitz

41 World of Amateur radio

42 Radiating cables
by R. Johannessen

45 News of the month
Microwave landing — the decision
Ideas for better spectrum use Electret radioactivity dosemeter

49 The Morsemaker
by Murray Ward

Current issue price 40p. back issue
(if available} 50p. at Retail and
Trade Counter, Paris Garden, Lon-
don SE1. Available on microfilm
please contact editor.

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

Editorial 8& Advertising offices:
Dorset House, Stamford Street,
London SE1 9LU.

Telephones: Editorial 01-261
8620. Advertising 01-261 8339.
Telegrams/Telex: Wiworld Bis-
nespres 25137 BISPRS G.
Cables: Ethaworld, London SE1.
Subscription rates: 1 year- £7.00
UKand $23 40 overseas($24 USA
and Canada).

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

Distribution: 40 Bowling Green
Lane, London EC1R ONE.
Telephone 01-837 3636
Subscriptions: Oakfield House,
Perrymount Road, Haywards
Heath, Sussex. RH16 3DH.
Telephone 0444 59188, Piease
notify a change of address.

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

IPC Business Press Ltd, 1978

ISSN 0043 6062

53 Mobile radio bandwidths
by W. M. Pannell

57 Letters to the editor
Circuit action and programme signals
Long running C-D ignition Spectra of tone bursts

61 Interconnection of logic elements
by I. Catt, M. F. Davidson and D. S. Walton

64 Circuit ideas
Modifying KB6 ASCII keyboard
Fold-back limiter Linear v.c.o.

67 Loudspeaker system design — 2
by Siegfried Linkwitz

75 Viewdata optimisation
by S. Fedida

78 Logic design — 13
by B. Holdsworth and D. Zissos

85 Generating ultra-short microwave pulses
by A. G. Hood

87 How good are l.e.ds?
by J. Skinner

[P ———
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89 New products

92 Sidebands
by Mixer
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GenRad'’s
TopTrio...

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

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

1kHz and 120Hz (100 Hz}

* Series or paraltel measurement
mode selection

* Built-in Kelvin test fixture tests
radial and axial lead components

1687 Megahertz LC Digibridge

* Automatically measures Ls & Q,
Cs & D, Cs & Rs, Cp & Gp

* 0.1% basic accuracy for C
0.2% basic accuracy for L

* Automatic limit-comparison {10

bins}

* Autoranging

* {EEE 488 bus/handler interface
option

* Two test speeds

* Selectable continuous, average or
single component measurements

* Four types of display -
programmed btn timits, measured

values, deviation measurement { AL

or AC), or bin number

* Five-digit disptay for L and C

* Four-digit display for Q,D,R and G

* Optional Kelvin test fixture tests

radial and axial lead components

1658 RLC Digibridge
* Automatically measures R,L,C, D
and Q
* 0.1% Basic accuracy
* 10 Bins for sorting
Autoranging
* |EEE 488 bus/handler interface
option
Three test speeds
Selectable continuous, average or
single component measurements
* Three types of display
programmed bin limits, measured
values or bin number
* Five-digit display for R,L and C
* Four-digit display for D and Q
* Selectable test frequencies of 1
kHz and 120 Hz {100 Hz)
Series or parallel measurement
mode selection
Buitt-in Kelvin test fixture tests
radiat and axial lead components

1657 Digibridge ™
* Under £1000

‘ ]
e LA

» i
- 5 amiet
S QenRad 1858 RLC Digibnige " 9 1

1658 RLC Digibridge ™ 1687 Megahertz
*Under £2,000 LC Digbridge

*Under£2 500

GenRad Ltd.

Bourne End, Bucks. SL8 5AT - G R d

Phone (06285) 2 6611, Telex 848321 R ) enna
WW —--077 FOR FURTHER DETAILS
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AC V, | & dB
DC V, | & NULL

RESISTANCE
LEAKAGE at 3V
VOLT DROP at 10mA

RF VOLTS

HIGH VOLTS
HIGH CURRENT
TEMPERATURE

RELIABLE

P
Op ’q 81

i3

%00 g L

" -
OUIELT 0.5y 104
@ & L)

e

120 BASIC RANGES

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

150uV/500V fsd, 150pA/500mA fsd, polarity reversible. Acc.+1.5% fsd above 500uV & 500pA .
Input R = T00MQ on volts. 5 Null ranges have centre zero lin/log scale covering * 4 decades.
0.2Q/10GQ in 7 ronges, polarity reversible. Low test voltage for solid state circuits.

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

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

30 OPTIONAL RANGES

0.5V/500V fsd, 10kHz/1GHz, using RF Probe. Price £22 + VAT.
1.5kV/50kV fsd, AC/DC, using HV Probe. Price £16 + VAT,

1.5A/50A fsd, AC/DC, using Current Shunt. Price £15 + VAT,
-150°C/+500°C 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 140mré. Leather case is available at £13 + VAT,

'LEVE L L U

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

WW—015 FOR FURTHER DETAILS
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INTERNATIONAL
3 DANAVOX (GT. BRITAIN) LTD.
“BROADLANDS" BAGSHOT ROAD

SUNNINGHILL, ASCOT, BERKS.
EL. 0990 23732/6° TELEX: 84584

Of researCh--- “on components and accessories for dictating

machines, tele-communications, hearing aids
and electroacoustic equipment etc.”

1D €

£

STETOCLIP T SENIQR
JUNIOR 60 ST LP
HEADSET HEADSET

STANDARD & PLASTIC

. HONE SUB-MINOR
MI&EE\)SSI?T EARPHONES EARHANGERS

H;‘—\‘w

25mmand3,5mm
JACK PLUGS &
SOCKETS

L 'DANASON
DANAS@UND INDUCTION AUDIO SUBMINIATURE

HEADSET RELCOE?\E’ER SWITCHES

WW--054 FOR FURTHER DETAILS
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Get started with the best
MPU KITS

available ex-stock

A.M.D. 2900 KIT

Advanced Micro Devices has
designed an educational tool, the
Am2900 Evaluation and Learning
Kit, to be used by the design
engineer learning microprogram-
ming.

The kit consists of one Am2901
Bipolar Microprocessor, one
Am2909 Bipolar Microprogram
Sequencer, and several memories,
registers, and multiplexers organ-
ized in a typical CPU (Central
Processing Unit) structure.

This kitis NOT afour-bitcomputer.

All components required in the
assembly of the Am2900 Evaluation
and Learning Kit are supplied in the
kit package. The only item that need
be supplied by the user of the kit is
a +5V power supply capable of
delivering approximately 2 amperes
of current. The assembly diagram
and assembly instructions in this
book show the location of each of
the components on the printed
circuitboard.

Price: £202.30

(add £16.18 VAT)

MOTOROLA
MEK6800D2 KIT

MEK6800D2 provides an expand-
able kit that is ideal for those who
wish to develop systems using the
M6800 microprocessor, but who do
not want to invest in expensive
terminals.

The kit includes a hexadecimal
keyboard and display, 384 byte of
RAM, 16 1/O lines, an ACIA, an audio
cassette nterface and 1K byte
monitor with step-by-step and trace
features, all bult around the
MC6800 MPU.

Featuring

24 Key Keyboard

7 Segment Display
Cassette Interface
EROM Expandable
RAM Expandable
Wire Wrap Capabihty
Parallel and Serial
Interface Capability
Single 5 Volt Supply Required
Layout on Boards
Documentation

* K K K K ¥ ¥

* ¥ ¥

Price: £175.88

(add £14.07 V.AT)

T.I. MICRO 99-16

(ASSEMBLED BOARD ONLY)

Micro 99 is a microprocessor PCB
system which 1s designed to fulfill
the dual roles of OEM micro-
computer board and a low cost,
limited resource prototyping system
for Texas Instruments micropro-
cessors. Thefirstboardinthe system
1s the Micro 99-16 CPU board which
consists of a TMS9900, static RAM,
PROM, 15 levels of interrupt, 16 1/Os,
TTY and RS232 interface.

Memory

RAM 256 x 16 bit words of STATIC
RAM (TMS4042-2NL).

PROM sockets for 1536 x 16 bit
words of FUSIBLE LINK PROM
(SN745472) or TIBUG monitor
included.

Power Supplies
+12volts £ 0.6v — 100mA
+5volts +0.25v — 2.0A

- 5volts = 0.25v — 5mA
PCB

Double Euro-card-dimensions
233.3mm x 160mm

Price: £340.00

(add £27 20 V.AT)

CEEYRY
E ot

fondsa

ZILOG Z80 KIT

The ZB80-EBC kit (kontron) is a
combined development system for
evaluating the third generation Z80
microprocessor.

it comes as a complete kit with a
5 slot mothercard and requires only
a 5V power supply. The Z80-EBC
boasts a cassette interface, along
with a hexadecimal keyboard and
six, seven segment L.ED.S. The
ZPROG monitor gives the user
controlviathe keyboard from where
he may dump, load alter and run his
programs.

Optional boards (PROM, RAM,
and 1/O) give the user expansion
capability for a total system at a
competitive price.

Featuring
% 27 Key Keyboard
% 7 Segment Disptay
% Cassette Interface
% EROM Expandable

% RAM Expandable

* Parallel and Serial
interface Capability

Price: £215.00

(add £17.20 VAT)

¥

:
fad

tre

5

|— CASH WITH ORDER —l
Piease send my MPU KIT by return (tick box)

AMD 2900 ] MOTOROLA MEK6800D2 O]

TI99-16[] ZILOG Z80[]

Get kitted out with Cramer the
leading MPU distributor in the U.K.

cramer

(enclose my cheque/P O for ___(including VA.T)

MICROSYSTEMS
Cramer Components Limited, Hawke House, e
Address

Signature— |

Green Street, Sunbury-on-Thames, Middlesex.
Tel: (09327) 85577. Telex: 923592 = :

WW 6/78 |

WW—078 FOR FURTHER DETAILS
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follow this sign -)

GOULD ADVANCE INSTRUMENTS
HAVE AWORLDWIDE REPUTATION.
BUT THEY NEED NOT COST YOU
THE EARTH.

Two dual trace oscilloscopes, with sensitivity of
5mV/div., and 2mV/cm respectively. The 0S250B offers
variable trigger level with or without bright line. The
0S245A has a bandwidth of 10MHz, the 0S2508B offers
15MHz. Fully portable, these are the ideal instruments for
servicing, educational and general purpose applications.

ALPHA il DIGITAL MULTIMETER

Atough, attractive, 3% digit multimeter with 25
ranges and a basic accuracy of +0.2%. A brightred
LED display gives a clear reading even in high ambient
light conditions, and yet power consumption is low
enough for extensive field applications.

A purpose built CMOS chip incorporates all
analogue and digital circuitry, giving a low component
count and increased reliability.

Stay ahead-

TC 320 TIMER COUNTER

This new, tough, 5-digit unit has an operating
frequency of 35MHz. Plated through hole PCB construction
keeps the component count down, forexceptional
reliability. Frequency measurements up to at feast
35MHz can be easily read from the clear 7-segment
display. The TC320 offers outstanding performance —
including "disciplined” triggering - at a remarkably
modest price.

BETA DIGITAL MULTIMETER

A general-purpose multimeter, offering 29 ranges,
wncludmg temperature (optional), and a basic accuracy
“figure of +-0.2%. A clear, 31 digit Liquid Crystal

Display, 0.5” high, gives a high-contrast read-out.
.Fully portable, with a minimum of 300 hours’ battery
life, the Beta has already established a reputation
foraccuracy and re||ab|I|ty

" " For details of any of these instruments and the
Gould Advance 2 year guarantee, write or phone today.
Gould Instruments Division,
Roebuck Road, Hainault, Essex 1G6 3UE.
Telephone :01-5001000 Telex:263785.

WW—025 FOR FURTHER DETAILS
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Distress calls are made every
day —hundreds each year, and in
every case questions are asked.
Questions which require
accurate, up-to-the-minute
answers. Answers that can only
come from reliable and
immediately accessible
communications recordings.

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

In such instances a positive
need for communications

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

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

—Nelll

How..Why.. When?

s 3

For details write to:

Racal-Thermionic Limited
Hardley Industrial Estate
Hythe, Southampton,

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

[RACAL|

- . —

Callstore, from RacalThermionic, answers all the questions.

WW—012 FOR FURTHER DETAILS
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BIMCONSOLES
BIMBOXES

MINI DESK BIMCONSOLES
Moulded in Orange, Blue, Black or Grey
ABS and incorporating guides on all sides
for holding 1.5mm thick pcb’s. 1mm Grey
Aluminium panel sits recessed into front of
console and held by screws running into

BIVIBOARDS

BIMDRILLS integral brass bushes. Stand-off bosses in
base for suppor?ing small sub-assemblies

BIMIDICATORS Fubber fest siso.in of _console base.

g \ which is moulded in
(:Bllur\%%OS 5 Orange, Blue, Black

{161x96x58mm) ‘ or Grey ABS and
. .._(4

£212° sits on 4 self adhe-

BIM 1006 sive rubber feet. Incorporating guides
All boxes incorporate guides on all sides for holding 1.5mm thick pcb’s and
stand-off bosses in base for supporting small sub-assemblies etc. Close fitting

for holding 1.5mm thick pcb, the base also
(2 ler SRR has stand-off bosses for supporting small
£2.94°
flanged lids held by screws running into integral brass bushes (ABS) or tapped
holes (Diecast)

LOW PROFILE BIMCONSOLE

1mm Grey Alumi-

3 nium panel sits
recessed into front

ABS & DIECAST BIMBOXES

5 sizes, in either ABS or Diecast Aluminium

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

sub-assemblies etc. and ventilation slots.
Front panel is held by 4 screws which run
Into integral brass bushes.

BIMB005 (143x105x55.5[31.5] mm) £2.32*
BIMB6006 (143x170x55.5{31.5) mm) £3 08"
BIM6007 (214x170x82(31 51mm)  £4.123¢

e

\ ABS Diecast
\\X\\\\\\\ (100x50x25mm)  BIM2002/12 £0.95° BIM5002/12
\\\\\ ‘ . (112x62x31mm)  BIM2003/13 £1.05° BIM5003/13
» (120x65x40mm)  BIM2004/14
(150x80x50mm)  BIM2005/15 £1.30" BIM5005/15  £2.38°  £191°
(190x110x60mm) BIM2006/16 £2.04* BIMS006/16  £341°  £2.85°

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

screws BIM2007/17 £0.88*
A ALL METAL
BIMCONSOLES

All aluminium, 2 piece desk consoles with either 15° or 30° sioping fronts, sit on
4 self-adhesive non slip rubber feet. Ventilation slots in base and rear panels permit

Hammertone Natural
£1.20* £097*
£1.50* £1.20*

£1.15* BIM5004/14 £186" £1.49*

MULTI-PURPOSE BIMBOXES

Moulded in Orange, Blue, Black or Grey
ABS with 1Tmm thick Grey aluminium fficient lin
recessed front cover which is retained by CEAAGIIS SN

4 screws running into integral brass bushes. Colour Code Top Panel Base
15mm pcb guides are incorporated on all A Off White Blue
sides and as with all ABS boxes they are B Sand Green
85°C rated. 4 self adhesive rubber feet c Satin Black  Gold
also included.

BIM 4003 (85x56x28.5mm) £1.24* ™~
BIM 4004 (111x71x41.5mm} £156*
BIM 4005 (161x96x52.5mm) £2.08*

15° Sloping Panel

BIM7151 (102x140x51{28) mm) £ 9.43*
BIM7152 (165x140x51(28] mm) £10.43"
BIM7153 (165x216x51{28] mm) £11.42*
BIM7154 (165x211x76[33} mm) £12.39*
BIM7155 (254x211x76{33lmm) £13.66*
BIM7156 (254x287x76(33)mm) f£1465*
BIM7157 (356x211x76{331mm) §£15.80*
BIM7158 (356x287x76[33] mm) ¢£16.78*

.

30° Sloping Panel

BIM7301 (102x140x76(28) mrm) £ 943"
BIM7302 (165x140x76(28] rnim) £10.43*
BIM7303 (165x183x102[25) mm) £11.42*
BIM7304 (254x140x76([28] mm} £12.39*
BIM7305 {254x183x102(281mm) £13.66*
BIM7306 {254x259x102(28] mm) £14 65*
BIM7307 (356x 183x102(28] mm} ¢15 80*

BIM7308 (356x259x102(28] mm) ijy

BIMDRILL
Operates directly
from  220-240Vac
and supplied with
2 metres long cable
fitted with 2 pin
DIN plug. will
drill brass, steel and

Bimboards accept all sizes of DIL packages
as well as resistors, diodes, capacitors and
LED’'s etc. They have integral Bus Strips BIMDICATORS
running up each side for carrying Vcc and y rEv

ground as well as Component Support ] -
Brackets for holding lamps, fuses and
switches etc. Available as either single or
muitiple units, the latter mounted on

aluminium as wel: as pcb’s etc. Has integral
biased-off switch and accepts tools with 1,2
and 3.2mm dia shanks £6.72°

Accessory Kit incleding 1mm, Z2mm, .‘-25‘/

iwist driils, 5 burrs and 2. 4mm coilet £2 .20

12 VOLT BIMDRILLS

2 small but powerful 12V dc drills, easily
held in hand or used with lathe/stand
adaptor. Both drills have integral on/off
switches and 1 metre long cable.

Mini Bimdrill with 2 collets up to 2.4mm
capacity £7 56"

Major Bimdrill with 3

collets up to 3mm

capacity £12.96*

Mains to 12 Volts

adaptor, lathe, stand

and accesscry kits also

aailable detgils con

reguest.

1.5mm thick, matt black aluminium back
plaies which stand ¢n non slip rubber feet
end have 4 screv: terminals for incoming
rower

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

Bimboard 1 £ 9.72* Bimboard 2 £22 68*
Bimboard 3 £32.40* Bimboard 4 £42.12*

Remember we are \\
aiso one of Europe’s
largest manufacturers
of Filament, Neon
and LED indicators.
Send for our
BIMDICATOR DATA

BOSE s i

BOSS
INDUSTRIAL MOULDINGS LIMITED

2 Herne Hill Road, London SE24 0AU

Telephone: 01-737 2383

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

*All quoted prices are 1 off
and include Postage,
Packing and VAT. Terms
are strictly cash with
order unless you have
authorised BOSS account.
For individual data sheets
on all BOSS products
send stamped, self
addressed envelope
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THE ‘DRUMSETTE' RHYTHM GENERATOR
Organists, pianists. guitarists . . . an automatic drum set to
accompany you! Nine highly realistic instruments ptay
fifteen differenl rhylhms. Fiftean rhythm-select touch
switches and 2 touch plate for stop/start without rhythm
change gives absolute ease of operation. Build it yoursel!
for under £65 including smart teak-stiect cabinat, See it

REVERBERATION SYSTEMS
High quality spring line driver module uses 4 integrated

and hear it in our shop! Sand for full construction details circuils and two Iransistors. Built and tested circuit board
now: MES4S, price 25p. with wiring instructions for spring line. XBB56. price
BOARDS AND PCB's

£6.00. Power supply lo suit drive modele costs around
£2.50 and construction details are in catalogue. or ask for
e Ieaflal MES24. Mechanical spring
lines: Short line (XLOBJ) £4.49:
Leng line (XB84F) £10.39. (All
| macren ascroms prices include VAT, and p. & p)

Pages 50 to 61 of our catalogue show you our range of
Veroboards and $-Decs or it you prefer to maka your owa
pch's @ range of etching sysiems including the novel
atch-in-a-bag system. plus printed circuit transters for the
professional finish 1o your boards.

9-CHANNEL RADIO CONTROL
SYSTEM. A comprehensive model

a@\?,\ control system. featuring nina

> independen! fully proportional

. &fz‘;} channels achieved by a dasign
% . using very few componenis thus
S s keeping the cost to a minimum. Full

| o consiruction details in our booklel
L aatesd (XFO3D) price £1.20.

T.V. GAME
Atascinatiag TV game kit that plays football. tennis. squash il :]]

and practce for only £21.58. Reprint ef construction
details 25p. Add on rifle kit only £10.60. (AN prices include
VAT and p.&p).

MASSIVE RANGE OF COMPONENTS
For instance 1he capacilor section is our catalogue
includes noa-polarised electrolytics end our resisior
section includes even 1% lolerance lypes. Get our
fascinating catalogue now — you won't regref it.

AUDIO MIXER
A superb stereo audio mixer. It can be aquipped with up to
16 inpul madules of your chuice and its performance
malches thal of the very bes! tape-recorders and hi-li
equipment. It meets the requirements of professional
recording studios. FM radio Stations. concert halls and
theatres. Fult construction details in our catslogue. A
component schedule in svailable on request.

ELECTRONIC ORGAN
The only organ you can buitd in stages and tailor to your
requirements as you go slong — and at each stage you'll
have a fully working instrument! We haven't got the
gimmicks yet — (they're coming soon] but we have got the
most beautiful sounds — you won't find them on any organ
less than twics aur price. So gel our MESS0 series leafiets
now! 65p buys the three available so far.

e

4

-
\%
MICROPROCESSOR

Build a mlni-computer with our microprocessor kit.
Features: 46 ditferent instruction types: 256 bytes of
read/write memory (more are easily added). micro-
pracessor can address up to 65.536 8 bit-bytes. Complete
kit for use with teletype etc. (XBI1Y). £74.10.

20-key keyboard for use with above (in place of teletyps|
(XBY2A). £71.11. Both kits with detailed instruction books.
Sea our newsletter for details of addilionai RAM's, tri-state
intarfacing chips. number-cruncher and standard cassstie
tape-recorder interface to store your programmes. (A
prices include V.A.T. and p. & p.).

Our bi-monthiy news er keeps you up to date with latest
guaranteed prices - our latest special offers ~
detaiis of naw projects and new lines. Send 30p
for the next six iesues (5p discount voucher with each copy).

\ N L
w‘v “o /’\"" \
%&%‘é\‘\ﬁ_‘: Jir

L

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

\ Please rush me a copy of your 216 page catalogue

W\ Ienclose BOp, but understand that if | am not completely
N sat sfied | may return the catalogue to you within

-\ \ 14 days and have my B80p refunded immediately.

\3

NAME

ADDRESS

WWE-

L WW—013 FOR FURTHER DETAILS
historv com
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F.M. TUNERS, MODULES & UNITS by . %.. Zs.;»

T3 Six touch tuned pre-set stations plus manual tune, with £ 1 49 .00
digital frequency readout. combined with 1.8 micro-volt sensitivity and anti-birdy
stereo make this one of the finest tuners available. Intelligent tuning indicator, a.f.c.
and interstation mute included for easy operation by all the family. Two tone gold

and brown front panel with teak veneer cabinet will blend with any surroundings.

M l This module is the heart of the above tuner, giving a £ 2 9 . 9 5
mono output with a.f.c., mute, and tuning indicator functions. Drift free tuning by 10
turn pot over the range 88 to 108 MHz. This module will not let you hear out-of-tune
stations, and the fine tuning lamp is extinguished unless a station is received. The
ideal basis for any High quality F.M. system.

M 2 The ideal choice for adding stereo to the M1 module or £8.36
any suitable mono receiver, this module has anti-birdy filters and pilot tone output
filters, together with a phase-locked decoder for stable performance.

M4 An integrated circuit regulator supplies all the power £6.93
for the M1, M2 and M5, in addition to being short circuit proof and having automatic
thermal shut-down, and ensuring hum free reception.

M5 The M5{mk2) touch module adds 6 touch selected pre-set £ 1 7 - 54
stations to the manual tuning already provided by the M1 module. Illuminated
buttons indicate the channel selected. while remote control using a single contact
push button steps the channels in an endless loop. including the manual control
channel. Auto power-up channel selection may be set to any of the seven available

channels. Remote inhibit and a lamp test facility are provided.

M6 Using the optimum selection of discrete, E.C.L., £44.40
T.T.L. and C-MOS technologies, this module will add the luxury of digital readout to
the M1 module above. or any other LP1186 based receiver. The small (95 x
103mm) board contains all the logic, displays, and regulated power supply. Range is
60 to 99.9MHz, resolution 0.1KHz. and stability better than 40 p.p.m. per deg. C.
It comes complete with mains transformer. polarised filter, and list of station
frequencies.

%k PLUS TWO NEW ONES »*

This new module is a 4 way touch select switch £6.95 ORDERING INFORMATION
M7 having illuminated touch buttons, and C-MOS logic level outputs.

Features pre-set power-up selection, and remote step tacility. Small orders < £5 00 plus 50p handling charge.

Muiltiple units may be cascaded to give 8, 12 or more channels of

switching, and two modules may be paralleled to give full remote U.K. Orders post free, plus 12.5% V.A.T.

control from two or more locations. The outputs may be used to

control logic etc., or to drive the new M8 channel selector opposite. Overseas, send for Pro-forma invoice first, or send £3.00 air

mail for small items.

D FOR ILLUSTRATED DATA PACK
M8 Controlled from single pole switches, or the £4. 9 5 :SREe’:w coupons ;ease overseas)
M7 module, this unit will switch 4 mono or two stereo audio ACCESS MASTERCHARGE BARCLAYCARD VISA
channels. Two M8 modules will therefore switch 4 stereo signals CREDIT CARDS TAKEN
driven by one M7 touch switch, or other combinations may be (Just quote number when ordering)

controlled by muitiple touch switches, providing a flexible system of
audio selection and control. The ideal module for pre-amplifier
source selection, avoiding long signal wires to and from control
panels, and their associated hum and cross-talk problems

33 Restrop View

TO ICON DESIGN. riron wilts., SN5 9DG

Please supply data on (Circle as required)

KITS AND COMPONENTS

SL30 £1.67 BC184 £0.15 Cermet pre;sets £1.20
SL3046 £0.94 BC214 £0.15 Transformers: 120/240v M1 M2 M4 M5Mk2 M6 M7 M8  ALL
TBA750 £1.71 1N4001 £0.06 6VA4.5v £2.33
suamc £2.15 1N4148 £0.04 GVAZ?‘V‘ Eg.ag
TBA625 £1.65 P.LB.MI £264 Kt K14 (M1) 8
UAT8M20 £1.65 P.CB M2 £165 kST 2 £6.84 Address label Block letters
UATBMDS £1.65 PC.B. M3 £1.65 K123 £137.80
SFJ10-TMA £1.71 P.CB.M4 £1.65 Descriptive booklet 50p S .
LP1186 £8.53 Coil ass. £0.55 Overseas ......... £1.50
2N3904 £0.20 10t 50K pot £3.89 I e :

www americanradiohistorv com
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Theamazing, |

automatic s
Logi
V]

on
LIV

Just clip it over your IC.

It instantly and accurately shows both
static and dynamic logic states,
on a bright, 16-LED display.

It finds its own
power.

It cuts out
guesswork,
saves time, and
eliminates the risk
of short-circuits.

LM-1 is suitable for all dual-in-
line logic ICs; DTL, TTL, HTL, CMOS;
up to 16 pins.

LED on=logic state 1 (high), LED off=

<

logic
state O (low), and each LED is clearly numbered
1to 16inthe conventional IC pattern.

Brief specification

2V + 0.2 volts.

100,000 Ohms

4 volts minimum 15 volts

maximum across any two

or more input leads
Maximum Current Drain 200mA @ 10 volts
Maximum Input Frequency 10,000 Hz 50% duty cycte
Operating Temperature Range 0°C to 50°C
Weight 3 ounces (85 grams)
Maximum Dimensions 40x20x18"

102x51 x45mm

*LLM-1 will respond to signals up to 0.1 MHz when the input
signal swing exceeds the threshold voltage by more than
0.5 volts.

Input Threshotd
Input Impedance
Input Voltage Range

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD

REG IN LONDON 1303780 VAT NO' 224 8074 71 TRADE MARK APPLIEDFOR « CSC(UK)LTD 1977 DEALER ENQUIRIES WELCOME

Applications

Design, breadboarding, testing and
checking new logic systems.

Direct real-time monitoring of logic
function in operating equipment.
Long-term testing of individual ICs.
Identification of unused elements,

to find room for an extra gate. clock etc.

Observing relationships between IC3
on different boards of multiple board
systems (you need more than one
LM-1to observe simultaneously,

of course).

Plus dozens of other uses. You'll find
them.

Pius 8% VAT, pius post

and packaging,

total £32 35 including box
- and instruction manual

SPUR RCAD. NORTH FELTHAM TRADING ESTATE. . FELTHAM. MIDDLESEX TW1 40T). TELEPHONE: 01-8900782.

WW-—080 FOR FURTHER DETAILS
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Try the LM-1 and

you won't know how
you ever managed
without it!

It's Easy to Order

Ring us (01-890 0782) with your
Access, Barclaycard or American
Express number and your order
will be in the post that night.
Alternatively, send a cheque, or
postal order (don't send credit
cards!) and it still only takes a
few days.

Otherwise ask for our complete
catalogue.

CONTINENTAL SPECIALTIES CORPORATION

TELEX 8813669 CSCLTD
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The new, comprehensive JVC 34" video cassette range

A pioneering electronics organisation with 51 years’
experience of high-technology engineering, JVC has been
developing and introducing new and better video products
for 21 years.

Now, for the first time in Britain, you can choose from a
new and comprehensive range of JVC %" U-format colour-
plus-monochrome video cassgtte units, up to 38% smaller
than directly competitive equipment.

From the compact portable CR-4400E for location work
to the versatile CR-8300E for production studios, these
easy-to-use models meet every video cassette recorder
demand. They give you exactly the same top-quality
recording and playback throughout the range. Price
differences simply reflect the number of facilities available,
not the performance.

The range. For those needing NTSC as well as PAL playback
(perhaps for shipboard entertainment), JVC has the new
CR-5060ED.

See-and believe

If you're looking for stop-action playback and PAL record/
playback facilities, the new CR-B060E with its specially
engineered still-frame system is the one for you. (Optional
remote control available.) g

PAL recording, plus PAL and NTSC playback, come together
in the new CR-6060ED. Again, with optional remote control.

Full electronic editing facilities are built into the superb new
CR-8300E, a PAL record/playback unit. For even more flexible
editing, add the JVC RM83 editing suite.

Where you must have portable video equipment, able to
record cassettes that can also be replayed by a mains cassette
unit without an adaptor, it's got to be the new assembly-edit
CR-4400E. This comes complete with built-in video/RF replay
facilities. And, of course, there's a colour camera to match.

Use the inguiry service to get the literature from Bell & Howell
and the name and address of an audio-visual centre where
you can test for yourself the versatility of these new JVC units.
Admire the outstanding picture quality each provides. Seeing is
believing. You'll believe, as we do, that JVC U-format equipment
is the best in the world.

WW 098 FOR FURTHER DETAILS
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Fuji Beridox tape

To get the optimum resuits
from any U-format equipment
use Fuji Beridox tape. Provably
superior to conventional Cr02
tape, it's now available from
every Bell & Howell dealer.

Beridox 34" (19mm) video
cassettes

KCA-10 (10 min. playing time)
KCA-15 (15 min. playing time)
KCA- 20 (20 min. playing time)
KCA- 30 (30 min. playing time)
KCA- 50 (50 min. playing time)
KCA- 60 (60 min. playing time)

2"1"and 2" video tape also
available.

Bell & Howell A-V Ltd.

Alperton House,

Bridgewater Road,

Wembley, Middlesex, HAOD 1EG.

BELL& HOWELL

ICRO-CPU's
MEMORY
NPUT/QUTPUT

INTELLIGENT
PERIPHERALS

Intel —the world's leading manufacturer of advanced
integrated circuits — scores again. Using MOS
technology they've produced memory and
microprocessor devices which together provide

r
]
!
]
[
[
I
1
1
]
]
1
l powerful computing functions in just a few packages
1
[
1
1
1
1
1
1
[
1
1
[
[
1
[

.at low cost! All are fully supported with
development systems, software and debugging
aids. Like the complete range of intel products,
they're supplned stocked and supported by us in
depth. A phone call wilt bring all you need.

~ Your
nt=/ephone
number

i -y This easy-reference descriptive prﬁe list
.‘___;____ I contains over 2000 Intel products We'll be
e delighted to send it to you by return of post with
;our latest up-date material. Just use the reader
reply service or send this coupon to
ﬁ_ GEC Semiconductors Ltd..
"=]— E East Lane, Wembley, Middx HAS 7PP,

Ll 1 Telex: 923429.

1)

N

Company

Agdross

=] = -

1

l

l S

| _ o _
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CAA kg Ak Lig s kK g .@P

.

PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS

SR 63O ey

By = ;
.
MSI 6800 NEW SWTPC 6800
with 8K Ram. Level 2

KIT £375 KIT £300

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

Send S A E. for full brochure

STRUMECH ENG. ELECTRONICS DIV. BROWNHILLS 4321
SOLE U.K. DISTRIBUTOR FOR MSI & SMOKE SIGNAL BROADCASTING

WW—059 FOR FURTHER DETAILS

METER PROBLEMS? 7 Autocrat

The absolute leader in its.class

Farnell offer the only
i DIGITAL MULTIMETER

with all these features

% AUTORANGING (with hold). ¢ AUTOPOLAR)TY
% AUTOZERO: ¥ SIX RESISTANCE RANGES
Y LARGE DISPLAYS yr A.C. & D.C. VOLTS & CURRENTS
¥ TEMPERATURE MEASUREMENT

om131  £159| omizis £195

1
l{ (mains powered) {mains-battery)

G Forned Digital” Muttimwiss ==
v
L@,
i
-

wobE
e

aumnae
@ molt

137 Standard Ranges in a variety of
sizes and stylings available for 10-14
days delivery. Other Ranges and
special scales can be made to order.

Full Information from:

HAR R I s E L ECTRO N Ics (London) ‘ Details from: Farnéll Instruments Limited - Wetherby - W.-Yorks LS224DH

138 GRAYS INN ROAD, W.C.1  Phone: 01/837/7937 yorsonons 38 A08 54t o U 86743

~ WW—089 FOR FURTHER DETAILS
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Five
GreatKits
from

£69.95 + VAT

Kit '
' . Ready Built
£79.95 + VAT £89.95 + VAT
Ready Built
£99.95 +'VAT

FUNCTION
GENERATOR

Sine, triangle and square
waves from 0.1Hz to 100KHz
Adjustable sweep (10:1)

and burst facilities.

' g Kit e - 1 Please send me
£59.95 + VAT ! ¢ . £79.95 +-VAT 11¢ the following, | enclose
‘ ; " cheque/PO made payable

£$S_agdgEL\j}|;\T ' ‘ = ggg_agdgEL#KT to Doram Electronics value £...............

Order Code  Distortion Meter .
60-612-1 Kit £79.95 + VAT g
74-720-0 Ready Built ~ £99 95 + VAT °

Order Code Function Generator
60-638-9 Kit £79.95 + VAT

74-740-6 Ready Built  £99.95 + VAT #8
Order Code Audio Millivoltmeter

60-614-5 Kit £69.95 + VAT
74-730-3 Ready Built  £89 95 + VAT l

Order Code Dual Bench Power Supply _
60-631-0 Kit £59.95 + VAT

74-750-9 Ready Built £79.95 + VAT b=
Order Code Low Distortion Oscillator
60-610-7 Kit £7995 + VAT
74-710-7 Ready Built £99.95 + VAT I
Name. ... . . S I
Address R o
£79.95 + VAT B
2 et DOIAM o..v v
£99.95 + VAT PO Box TR8, Wellington Road Industrial

Estate, Wellington Bridge, Leeds LS12 2UF.

WW—091 FOR FULL DETAILS
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there are
transformers and

Drake Transformers

_—1.HWHIR/
-

A wide range of transformers
manufactured in production
guantities to customers’ own
requirements; prompt design
and prototype service.

Drake Transformers Limited

m South Green Works, Kennel Lane, Billericay, Essex CM11 2SP

Telephone: Billericay 51155. Telex: 99426

——

: o ——

WW/063 FOR FURTHER DETAILS

Total Capabiity
nsolderng
s |y Yy

adjustable thermostatic

‘\i’. X t iron, mains or 24V
W k- t
SOLDER Resin cored wire and chips

for solder pots

TC 50 Self-contained

THERMAL WIRE STRIPPERS
Both blades heated for PVC etc.

Send TODAY for FREE

Cata!ogue with full details CoLDERING 1O
of this and other Comprehensive range of
equipment low cost irons 10w to 75w

LIGHT SOLDERING DEVELOPMENTS LID

97-99 Gloucester Road, Croydon,Surrey CRO2DN  Telephone 01-689 0574, Telex 8811945

WW—093 FOR FURTHER DETAILS
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Philips covers the low frequency range

P T

PM 5108L

The compact PM 5127 function
generator covers .01Hz to TMHz in
seven ranges with a facility for
frequency offset. Waveforms available
are sine, triangular ,and square, with
adjustable duty cycle if required.

The comprehensive PM 5129 func-
tion generator incorporates an internal
sweep generator. Single shot with
variable start and stop level is included.
In the burst mode a burst of pulses or a

frequency can be produced. Frequency
range: TmHz to TMHz.

5108L
useful

The general purpose PM
function generator has such
features as an output level meter,
variable frequency offset, two simul-
taneous outputs (60§2 and 600%2), 20
volts output and stepped and variable
attenuators

The table below shows the scope of
Philips’ LF coverage, while the scale of

17

PM 5129

PM 5127

indicated at the foot of the page.

Because Philips is experienced in
every major field of electronic activity it
can produce a range of test and
measuring instruments to meet the
professional user’s, every need. It is the
range of-experience.

O

Pye Unicam Ltd

Philips Blectronic Instruments Dept

York Street Cambndae England CB1 2PX
Tel Cambndge (0223) 58866 Telex 817331

S

P

e

b {

.. [T E AP BT el s

e TRA Y ‘\ kR
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single pulse with variable width and its test and measuring activity is
.
Low Frequency Instruments Survey
| Qutput M
| Frequency range Hz Output V Waveforms ;/t?l'e‘ DC Chavacter:sllcs Sweep r e
Clasaihcation Typr n —— duty o 1 !
000100101 1 10 100 tk 10k 100k iM 10M 0 10 20 30 40 r\JLP Ay cycle |set | 600Q| 5060 TTL Ext|Int [FM[AM ?
T T T | T
RC oscillators 1'AE 5106 | —|_| l L AR 100
5107 [ - ] | - L]
Function "1 5108 - [N L AE ] L] L e (@ |.
generators I .: 5108L L | e L B W L] L L bt ®
£ 5127 e, - se e 0o o '|'_'.'
PM5129| | ' A e elal o @ e ® 808
PM 5167%| | N ——— L) L) . B |®
Digial generators | PM 5141 | 1 c [A— ! | .i [ ] [ ] @
t—- oy s & =
Sweep generators | PM 5165 | | T | - : [ 3N 3K @ [ J ® o0
— —} 1t I = + - i
Amplifior | | | |
converter | PM 5171 : I | | [ BN J | [ J [ J | |
* Qulbut wavetfonms aiso indlude pulse and ramp
puips| Test& Measuring ,
Instruments

| o o

SR TAL

] LzY.'I P"
R A I :

8o @Y L
MR EESAREY
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FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

Series H3020 Series H327

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

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 1T00Hz 2dB

Chart speeds, selected by push buttons 0.1-0.2-0.5-1 O-
25-50-12.5-25 mm /sec
Chart drive 200-250V 50Hz

Recording Syph » pen directly attached to moving coil frames Sensitivity 002-005-01-02-065-1-2-5volts/cm

Curvilinear co-ordinates Width of each recording channel 40mm

Equipment Marker pen, timer pen, paper footage indicator, 10 Chart drive 220-250V 50Hz

rolls of paper, connectors, etc. Chart speeds 1-2-5-10-50-125-250mm /sec

H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm Type H3271-1. Single pen: Dimensions 259 x 384 x 165mm
high . PRICE £108.00 Weight 15 kilos PRICE £265.00

H3020-3 (Three pen) 475mm wide x 384mm deep x 165mm Type H327-3. Three pen: Dimensions 335 x 384 x 165mm
high PRICE £160.00 Weight 20 kilos PRICE £520.00

H3020-5 (Five pen): 475mm wide x 384mm deep x 185mm Type H327-5. Five pen. Dimensions 425 x 385 x 165mm
high . PRICE £295.00 Weight 25 kilos PRICE £770.00

Note' Prices are exclusive of VAT

Available for immediate delivery

Z & | AERO SERVICES LTD.

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

e T PRI o Eas.
WW 082 FOR FURTHER DETAILS

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

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

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

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

NEC SP 110 Communication Speaker with Electronical Digital

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

Colour of CQ line brown military sand-touch.
* Dealer inquiries welcome
* ASK ABOUT OURUPTO 120 DAYS FINANCING FACILITIES Sole distributor in Europe:

* ASK FOR OUR COLOUR CATALOGUE against payment of ~C ) .
SFR 16 — or any other equivalent currency. Cbc Corp., Via Valdani 1 — CH 6830 CHIASSO—SWITZERLAND
* Shipments to EVERYWHERE Phone: (091) 44 26 51. Telex: 79959 CH

WW-—042 FOR FURTHER DETAILS
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RA200/A

19
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Frequency response analysis
with adifference

Wayne
'V Kece

i
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WAYNE KERR

The Wayne Kerr RA200/ADS1is
undoubtedly unigue. It gives fast,
accurate frequency response
measurements for any audio system -
displaying up to five different curves
as gain/frequency plots on atong-
persistance CRT. The basic unit, the
RAZ200, performs all the detector and
sweep functions, requires no
synchronisation, and will adjust
automatically to the incoming frequency.

Four Channel Digital Store

The matching display store, the
ADS1,is afully compatible digital storage
unit powered by the RA200, and can
give continual updating of each curve
stored to ensure fast, precise readouts.

Itincorporates rechargeable batteries to
permit stored data to be retained for up to
two weeks when the unit is switched off.

The RA200/ADS1

This complete unit provides facilities
for displaying the difference between
any two stored curves, or comparison of
any new input with a stored reference
curve. Minor variations from a desired
characteristic can be readily amplified,
and departures from alinear response
clearly shown as deviations froma
straightline by use of the store ‘invert:
Slow-acting pen recorders can also be
driven by the unit.

For more details fill in the coupon or
contact your nearest distributor:

Tekelec-Airtronic. Cite des Bruyeres.

Rue Carle-Vernet. 92310 Sevres.

Paris. France, Tel 027 75 35.

Keithley Instruments GmbH,
Heiglhofstrasse 5. 8000 Munchen 70.
West Germany. Tel: (089) 7144065.

G & P Electronics AG. Bernerstrasse-Nord
182, Ch-8064 Zurich. Switzerland.

Tel: (01) 643231.

C N Rood BV. PO Box 42. 11-13 Cort van
der Lidenstraat, Rijswijk ZH 2109. Holand
Tel: {70)99 63 60.

Unitronics SA, Torre de Madrid, Princesa 1.
Piso 12 Oficina 9. Madrid 8, Spain.

Tet: 242 5204.

Scandia Metric AB. Fack 171 19, Soina 1.
Banvaktsvagen 20. Sweden.

Tel: (08) 820410

Please send me further
information on the Wayne Kerr
’ RA200/ADS1.

Wayne Kerr

Name
Company
Address

Wilmot Breeden Electronics Lirr_1ited

442 Bath Road, Slough, Berkshire SL1 6BB England

Tel: N '

WW 096 FOR FURTHER DETAILS
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RC625
with superior
audio quality

Nothing wearies a radiotelephone user
more than listening to a 'squawk box.
Marconi Communication Systems Model
RC625 gives you speech quality
you can listen to all day.
Compact, lightweight, FM radio-
telephone with 10-channel capability.
Outstanding reliability, with extended
life and built-in ease of servicing.
Built to withstand agricultural and
industrial use and hostile environments —
vibration, heat, cold and dirt.
Quick and easy to install.
Full range of ancillary equipment
% and facilities available.

Ask for details of Model RC625
and of the full range of radiotelephones.
Please direct U.K. enquiries to
Mr A. E. Robinson: overseas enquiries
to Mr P. Metheringham.

Marconi Communication Systems Limited

Mobile Radio Division

Marrable House, Great Baddow,
Chelmsford, Essex CM2 7QW, England
Telephone: Chelmsford (0245) 73331 Telex: 99201 |

A GEC—Marconi Electronics Company

WW-—068 FOR FURTHER DETAIS
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® Easiest and quickest way of punching holes in sheet
metal (up to 1.625mm mild steel)
& Q-MAX stands for quality and reliability
» Holes are punched cleanly and no filing is necessary
a Continuous even load during punching
No jagged edges. Burr freehole
» Specially heat treated to maintain keen cutting edge
s Used for years all over the world
a Simple operation, saving time and energy

57 METRIC & LINEAR SIZES

SHEET METAL PUNCHES

(R)
Q-Max (Electronics) Ltd

40-41 Furnival Street
London EC4A 1JQ
Telephone: 01-242 7400

WW—067 FOR FURTHER DETAILS
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New from

Thomson-CSF

the chip that converts
any TV setinto a
low cost microprocessor
interface display unit

features:

@ Low price - available as chip or display card

@ Uses standard parts
@ Full cursor control

® Multi-page capability
@ Line erase

@ Single 5V supply

@ TTL/LS! compatible

@ 16 lines, 64 characters

@ Text scroll

Write or phone for full technical data

7\

@
THOMSON-CSF

625 line TV set or monitor

UHF
Modulator

DISPLAY
CARD
incorporating SFF 96364

P.O.

Encoded or
Acoustic

Keyboard Modem
(RS 232)

f telephone
lines

21

Thomson-CSF Components and Materials Ltd., Ringway House, Bell Road, Daneshill, Basingstoke RG24 0QG Telephone: 0256 29155

Available from these Thomson-CSF distributors:Barlec Ltd., 219 London Road. East Grinstead. Sussex. (0342 24383). Lock Distribution, Neviile Street.
Middleton Road. Oldham Lancs OL9 6LP. (061 652 0431) A. Marshalt (London) Ltd., 42 Cricklewood Broadway. London NW2. (01-452 0161) Omni Components Ltd.,
59 Vastern Road. Reading. Berks. (0734 594834) Phoenix Electronics (Portsmouth) Ltd., 139-141 Havant Road. Drayton. Portsmouth. Hants. (070 18 73441).
Semiconductor Specialists (UK) Ltd., Premier tHouse. Farrfield Road. Yiewsley. West Drayton. Middx (08954 46415) Spenco Electronics (Phoenix) Ltd., Kelvin Industrial
Estate. East Kilbride. Scotland (035 52 36311) Woolley Components Ltd., Tudor Road. Broadheath. Altrincham. Cheshire (061 941 1911).

WW—100 FOR FURTHER DETAILS
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THE JAMVIES
SCOTT
INDUSTRIAL

MACEOULINS
RANGE OF
EQUIPNENT

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

The range is made up of standard sub-assemblies which
can be permutated to suit mduwdual application
requirements. Here

are some suggested

applications for i

these units.

TRAIN
CONTROL
SYSTEMS

PROCESS
CONTROL
SYSTEMS

SAFETY BARRIERS INDUSTRIAL
INTRUDER VEHICLE LAV

ALARMS SENSING SYSTEMS
SYSTEMS

HILOMAST
SYSTEMS

PROXIMITY

PNEUMATIC
TELESCOPIC
MASTS

SMALL
OBJECT
COUNTERS

Pneumatic and winch operated telescopic masts and
towers. Vehicle, field and wall mountings available. Many
standard models ex-stock.

POSITIONING
PRESENCE/ SYSTEMS

DETECTORS

VIBRATION
SENSING
CONTROLLERS SYSTEMS

DOOR
OPENING
SYSTEMS

Ptease write or telephone
for turther information and
technical literature to

“HILOMAST LfMITED
THE STREET: HEYBdeE MALDON
ESSEX CMO:7NB - ENGLAND
Tel. MALDON 10621} 56480

.tilectrnmc Engmeering] ltd

CARNTYNE INDUSTRIAL ESTATE *; H
+“GLASGOW -G32 6AB Te&Od‘l -178 4206 Telex 778288‘
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'—050 FOR FURTHER DETAILS

www.americanradiohistorv.com


www.americanradiohistory.com

WIRELESS WORLD. JUNE 1978

seen fromthe
professional
angle

POWER
AMPLIFIER
CP2-15/20

Each CP2-15/20 contains two identical amplifiers, each of which
can give 20 Watts rms into 4 Ohms (15W into 8 Ohms) Altern-
atively the module may be connected to give 40 Watts intc 8
Ohms. Protection 1s provided against short and open circuit loads,
reverse supply connection {(as all Magnum Modules) and thermal
overload. Transient performance 1s virtually unaffected by loading
and free from overshoot and TIM distortion. THD is typically
0.03% @ 1 kHz. All this adds up to a versatile and robust amplifier
of extremely ‘clean’ and ‘'musical’ performance

CP2-15/20 £14.46 inc. (uk)

Also Available: Pre-Amplifiers, Peak Programme Monitors | - -
Filters, Stereo | Width Control. C /Expand th 201 th
Alcti/reSCrot:;f\?ersr,ngg\?veréutppliec;?tlzmc:erco?\rr?tfcrt?c?rsmogcB:,p;lTlsZrll e- Is Some Ing
pots, switches, etc I
- 0 Lid quite personal...
AGNUM AULIO .

DEPT W2, 13 HAZELBURY CRESCENT

LUTON, BEDS. LU1 1DF The M 201 Hypercardioid moving coil
TEL: 0582 28887 microphone is designed for recording or
SEND LAKGE SiAEROR DETAILS broadcasting. The M 201 offers excellent
. $eparation characteristics in extreme
WW—037 FOR FURTHER DETAILS accoustical conditions.

Specifications:

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

5 1 V/5 I Tesla (50 Hz). Polar Pattern:
Hypercardioid. Output Impedance:
200 Q. Load Impedance: > 1000 &.
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.

Our new 1978 cataloque hists o whole range of

plastic boxes to house all your projects  And
we've ot cocut boards, aceessones, module
systems, and metal cases cverytinng you need
1o qive vour equipment the: guality you demand

Send 2b5p to cover post and packing, and the

catalogue's yours : [ﬂ
A

VERO ELECTRONICS LTD. RETAIL DEPT.

Industrial Estate, Chandiers Ford, Hants. SO5 3ZR BEYER DYNAMIC (GB) LIMITED
k Telephone Chandlers Ford (04215) 2956 /

1 Clair Road, Haywards Heath, Sussex.

Tel:Haywards Heath 51003
WW—009 FOR FURTHER DETAILS WW—044 FOR FURTHER DETAILS
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Pye Electro-Devices’ Series 951 coaxial
relay is designed for high speed switching of
signals up to 450 MHz. It can be used to advantage
in applications requiring exceptionally low
inter-contact capacttance.

Multi-position clamps enable UR43 type
coaxial cables to be connected directly to the
relay body. Connection is simple and effictent
And there's no need for coaxial plugs and
sockets. Consequently the relay is extremely
compact, and weighs less than 100g.

The contacts are rated
at 1A or 50W maximum,
and coils are available for
operation at upto 100V d.c

| N Pye Electro-Devices Ltd.
‘ﬁ r’ Controls Division, Exning Road. Newmarket, Suffolk CB8 0AX

Tel Newmarket (0638) 5161 Telex 81245

WW-—011 FOR FURTHER DETAILS
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| INSIST ON

VERSATOWER

BY PROFESSIONALS—
FOR PROFESSIONALS

Designed for Wind Speeds from 85
m.p.h.to 117 m.p.h., conforming
with CP3 Chapter V, part [l

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

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

With many thousands of satisfied
users throughout the world,
coupled with our no nonsense
guarantee and immediate spares
availability, it makes little sense to
settle for an alternative product.

STRUMVECH

VERSAIOVVER
SYSTEMY &

WW — 058 FOR FURTHER DETAILS
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A. D. BAYLISS & SON LTD.
gBehind this name
there’s a iot of
real POWER!

Ilustrated right is a TITAN DRILL

Mounted in a multi-purpose stand This drill is a powerful 100l iunning on 12v DC at approx
9000 rpm with a torque of 350 grm ¢m Chuck capacity 3 00 m/'m

P

%

3

The multi-purpose stand 1s robustly constiucted of steel and aluminium The base and bracket are
fiushed 1n hammer blue
Also available for use in the stand s the RELIANT DRILL which 1s a smaller version of the Titan
Approx speed 9000 rpm, 12v DC. torque 35 grm ¢m Capacity 24 m/m
TITAN DRILL & STAND £21.45
+ 8% VAT = £23.17 + £1 P&P
TITAN DRILL ONLY £9.79 + 8% VAT = £10.57 + 35p P&P
RELIANT DRILL & STAND £18.44
+ 8% VAT = £19.92 + €1 P&P
RELIANT DRILL ONLY £6.34 + 8% VAT = £6.85 + 35p P&P
TITAN MINI DRILL KIT £16.25
Drill Plus 20 Tools + 8% VAT = £17 55 + 50p P&P
RELIANT MINI DRILL KIT £13.20
Drill Pius 20 Tools + 8% VAT = £14 26 + 50p P&P
TRANSFORMER UNIT £9.40 {

+ 8% VAT = £10.15 + 75p P&P

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

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, Gloucester; Hoopers of Ledbury: Hobbs of Ledbury; D&D Models, Hereford: Bertella. Gloucester. J. Power Services & Co. Ltd., Worcester

WW —014 FOR FURTHER DETAILS

VHF/UHF
HEAD END
AMPLIFIER

(CM 7013)

* Very high output
* Cost effective design
Gain  UHF 37dB VHF 33dB ;
Output UHF 1000mV (60dBmV) [

VHF 708mV (57dBmV) §

(AUHFTV 4+ 2VHF TV + FM) 8

)
R
]

PRE-AMPLIFIER
CP-P1

Shown here mounted with its associated components (and the
CP-TM1 Peak Programme Monitor) on the CP-MPC1 intercon-
nection board; the CP-P1 is a complete stereo pre-amplifier and
tone control module. Performance features >70 db S/N ratio and
=>30db overload margin {both ref 3 mV) and distortion of 0.02%
The internal R 1.A A feedback compensation around the low-level
pre-amp may be replaced with external networks and the tone
control circuits can be programmed to give different turnover
frequencies if required (including separate bass and treble ‘defeat’
facilities).

CP-P1 £14.96 ic (U.K))

Also Available: Power Amplifiers, Filters, Stereo Image Width
Control, Compressor/Expander, Active Crossovers, Power Sup-
plies plus all pots, switches, etc.

CM 7013 is a split-band high level amplifier with its own
stabilised power supply. The high level launch capability is
ideally suited to medium sized MATV networks but the
CM 7013 s especially valuable as a distribution amplifier
in larger systems.

MAGHIUM AUDIO Lid.

DEPT W3, 13 HAZELBURY CRESCENT
LUTON, BEDS. LU1 1DF
TEL: 0582 28887

SEND LARGE S.A.E. FOR DETAILS

Labgear Limited Abbey Walk

Lab ea Cambridge CB1 2RQ England
| Telephone: 0223 66521 (7 lines) Teiex: 81105 LAB i

Teleyrams: Labgear, Cambridge

\ ) = RTHER DETAILS
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WHY SETTLE FOR LESS—
THAN A 6800 SYSTEM

MEMORY— INTERFACE—

All static memory with selected 2102 IC’s al- Serial control interface connects to any RS-232, or
lows processor to run at its maximum 20 Ma. TTY control terminal. Connectors pro-
speed at all times. No refresh system is vided for expansion of up to eight interfaces.
needed and no time is lost in me- Unique programmable interface circuits
mory refresh cycles. Each board ) allow you to match the interface to al-
holds 4,096 words of this ﬁfﬂ most any possible combination of

proven reliable and trouble —_— o
free memory. Cost— R
only £80.00 for
each full 4K
memory.

PROCESSOR—

“"Motorola” M6800 processotr
with l\/likbug® ROM operating
system. Automatic reset and load
ing, plus full compatability with
Motorola evaluation set software. Crystal
controlled oscillator provides the clock signal
for the processor and is divided down by the
MC14411 to provide the various Baud rate outputs

polarity and control signal ar-
rangements. Baud rate selec-
tion can be made on each
individual interface. All
this at a sensible cost

of only£30.00for
either serial, or
parallel type

POWER
~ SUPPLY—

Heavy duty 10.0 Amp power
supply capable of powering a
fully expanded system of memory

and nterface boards. Note 25 Amp

for the interface circuits. Full buffering on all data rectifier bridge and 91,000 mfd computer
and address busses insures ‘glitch’’ free operation with grade filter capacitor.

full expansion of memory and interfaces.

DOCUMENTATION—

Probably the most extensive and complete set of data available for any
microprocessor system is supplied with our 6800 computer. This includes
the Motorola programming manual, our own very complete assembly in-
structions, plus a notebook full of information that we have compiled on
the system hardware and programming. This includes diagnostic programs,

sample programs and even a Tic Tac Toe listing.
PRICE EFFECTIVE 1st OCTOBER, 1977

| and software.

P LA m

wam 6000 77T -
_._—-“/'—“-——_.

|
|
| Name . ...........
|
|

.\Ii/ebu,é‘® is a registered lrademark of
Motorola Inc.

Suil 5500

Computer System
with serial interface and 4,096 words
of memory. . .. ... ... ... £275.00

| Please send me details of your full range of computer equipment

Southwest Technical Products Co.

Prices quoted do not
include VAT

|
|
| Unit 12, Tresham Rd.,
|
|

Orton Southgate, Peterborough

WW—075 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, shoulderstrap and probes.
And all that for a retail list price of
_ under £47.00!
I ——_1 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

Please send me your catalogue with full details of all your test equipment.

I Name
I Address

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

L - D D GED EED S EED S
WW—022 FOR FURTHER DETAILS
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Cambridge Learning Enterprises

SUMMER OFFER until 1st. August 1978

Just send this token with your order for a 10% discount
which entitles you to books at the following prices
Digital Computer Logic & Electronics £4.95
Design of Digital Systems £8.10
Combined set £11.70
Algorithm Writer's Guide £3.06

Join the Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,
television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course meas-
ures 113% " x 8% and contains 60 pages packed with
information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra,
to memories, counters and simple arithmetic circuits, and on
to a complete understanding of the design and operation of

calculators and computers.

Design of Digital Systems
plus £1 packing and

surface post anywhere

in the world.

Overseas customers should
send a bank draft in
sterling drawn on

a London bank.

Payment by credit cards
accepted.

]

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

£4.60

plus 90p P.&P.

In 4 volumes

1. Basic Computer Logic
2. Logical Circuit Elements
3. Designing Circuits to

Carry Out Logical Func-
tions.
4. Flipflops and Registers

Offer Order both courses for
the bargain price £12 plus
£1 P&P.

A saving of £1.50.

Designer These courses were wrtten so that you could
teach yourself the theory and application of
Manager digntal togie Learming by self instruc tion has the
EnthUSiast advantages of being quicker and more thorough
- a than ctassroom leaming You work at your own
SC|ent|St speed and must vesponiji by answering :LJUS(]OﬂS
Engineer on each new piece of information before
proceeding to the next
Student
FLOW CHARTS & ALGORITHMS — The Algorithm
Writer's Guide — Construction, content, form, use,
layout of algorithms and flow charts. Vital
for computing, training, wail charts, etc. £2.95
Size A5, 130 pages. plus 45p P.&P.

Guarantee — If you are not entirely satisfied your money will
be refunded.
CAMBRIDGE LEARNING ENTERPRISES, Unit 3 Freepost RIVERMILL LODGE ST IVES
HUNTINGDON CAMBS PE17 4BR, ENGLAND TELEPHONE ST [VES (0480) 67446
PROPRIETORS DRAYRIDGE LTD REG OFFICE RIVERMILL LODGE. ST IVES Giro Ac
No 278 9815 REGD IN ENGLAND NO 1328762
r—_—__—_—__—_—_——
Cambridge Learming Enterprises, Unit 3 Freepost -1
Rivermill Lodge. St Ives, Huntingdon, Cambs PE17 4BR Enaland

I Please send me the following books

I sets Digital Computer Logic & Electronics @ €5 50 p&p included
sets Design of Digital Systems @ £9 00 p&p included

Combined sets @ £13 00 p&p included

The Algorithm Writer s Guide @ £3 40 p&p included

I Name

| enclose a cheque/ PO payable to Cambridge Learning Enterpnses

for £

Piease charge my "Access. Barclaycard/ Visa/Eurocard, Mastercharge/
Interbank account number

I
I
I
|
Address |
I
I
I
I

Signature ‘delete as appropriate
Teiephone orders from credit holders accepted on 0480-67446 (Ansafone)
QOverseas customers should send a bank draft in sterling drawn on a London Bank

l_ WWe
D G — —— e v — — —— — — — ——— -
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HAND TOOLS

for lead forming

WH/3 CUTS AND FORMS LEADS;
COMPLETELY ADJUSTABLE DIES.

USN
amm——

WIRELESS WORLD. JUNE 1978

Select a standard

POTENTIOMETER
from ITT

-of course

We make an extremely wide range of standard types, all
available atlow costand on fast delivery. Based on years of
experience in manufacturing potentiometers of all types, each
of the units meets ITT s high standards of design and
manufacture.

For performance and quality at low cost we have a wide
selection of hot-moulded-carbon units available in three styles
— panel mounted, preset and edge controlled.

For greater stability, iower TCR, better power handling and
lower noise, choose our 1W cermet presets

To meet your special requirements, we have a
custom-design facility. Find out more about
ITT potentiometers for yourself — just
contact:

ITT Components Group Europe

RESISTOR DIVISION,
South Denes, Great Yarmouth, Norfolk NR30 3PX
Tel: 049356122 Telex: 97421

comprens L L.

WW—020 FOR FURTHER DETAILS
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PR/t FORMS LEADS BY SQUEEZINQ
THE HANDLES. ADJUSTABLE

AND ACCURATE.

AND BENDS THEM OVER AT 90° — —

TP/2A CROPS COMPONENT LEGS
IN ONE OPERATION.

L gmn!

€RASER INTERNATIONAL LIMITED  wors owison | |

3 HAMPTON COURT PARADE Tetephone Q17979 8141 |
EAST MOLESEY  SURREY ENGLAND Totex No 928698

MEADQUARTERS — SYRACUSE. NEW YORK

WW-—079 FOR FURTHER DETAILS

HARMSWORTH
070-681 2601

POWER DIODES & THYRISTORS

RECTIFIER STACK ASSEMBLIES
SEMICONDUCTOR FUSES

@ Westcode Semiconductors %

International Rectifier
B BC British Brown Boveri B BC
)

Express delivery by our own transport or Securicor

HARMSWORTH, TOWNLEY & CO. LIMITED
HAREHILL TODMORDEN LANCS OL145JY
PHONE: TODMORDEN 2601 & 5246
TELEX: 635091 Attn. HARMSWORTH

WWW americanradiohistorv com
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The B424 is an easy-to-operate
component meter, providing accurate
measurements over an extremely
wide range for under £600.

For every type of component:
capacitor, resistor or inductor, the
liquid crystal display shows the value
in full. The decimal pointis shown in
position and the numerical readout is
foliowed directly by the appropriate
symbol for each range. No multiplying
or scaling factors are ever needed,
eliminating a prime source of
operator error.

The meter automatically selects
the test signal level and frequency, so
that the operator doesn’thave to
calculate and reset for each type of
measurement. The range finder will
indicate on the display when a higher

B424/CA4 New Simplicity in LCR Measurements

Tekelec-Airtronic. Cite des Bruyeres.

Rue Carle-Vernet, 92310 Sevres,

Paris, France, Tel. 027 75 35

Keithley Instruments GmbH. Heiglhofstrasse 5.
8000 Munchen 70. West Germany.

Tel (089) 7144065

G & P Electronics AG, Bernerstrasse-Nord 182,
Ch-8064 Zurich. Switzerland, Tel (01) 643231
C N Rood BV, PO Box 42.

11-13 Cort van der Lindenstraat,

Rijswijk ZH 2109, Hotland. Tel: (70) 99 63 60
Unitronics SA. Torre de Madrid Princesa 1.

Piso 12 Oficina 9, Madrid 8. Spain. Tel 242 5204
Scandia Metric AB, Fack 17119, Solna 1.
Banvaktsvagen 20. Sweden. Tel (08) 820410

29

Instant
LCR Answ

or lower range
@  oy|d give a more precise readout.

In addition to the basic meter, a
component jig, the CA4, is now
available for rapid connection of
components with axial, radial or pre-
formed leads. The CA4 has built-in
limits circuits for an automatic
indication of 'Low, ‘Pass’ or ‘High'as
each component is connected. Settirig
of the limits takes only a few seconds,
no external equipment or standards |
being necessary.

These features, combined with the
0.25% accuracy over the wide
measurement range, make the o
equipment equally valuable in Goods
Inwards sections or design laboratories.
1~ For more details fill in the coupon or:

contact your nearest distributor: i

..withthe
right contacts

.

Please send me details of the Wayne Kerr B424/CA4
Name

Company

Address

Tel:

Wilmot Breeden Electronics Limited

V}L Wayne Kerr 442 Bath Road, Slough, Berkshire SL1 6BB

England

WW/6/78
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FREQUENCY FREQUENCY FREQUENCY
COUNTERS STANDARDS : GENERATORS

s empnng

1/10Hz 1o 1.2GHz CRYSTASI; L,’I\(‘tHZSWOK% 10KHz DISTORTION 03%
ability 5 parts ! Amplitude Stability
Sy 0l OFF/AIR 10 MHz, 1 MHz, 1 part 10° 01%
Stability 5 parts 10 10Hz 10 100kHz
-
301M 32MHz 5 Digit  £98 4014 32MHz 6 Digit £138
501 32MHz 8 Digit £192 T01A 80MHz 8 Digit £210
8018/M 250MHz 8 Digit £280 801M 520MHz 8 Digit £395
¥ . e Memory versions available if not suf- 1001M 1.26Hz 8 Digit £670
E -;:-_f_":.’:-:ww""r tixed M £30 extra Start/Stop versions plus £18
Type 101 1MHz, 100KHz, 10KHz Crystal Standard £98
FREQUENCY COUNTER Tgpe 103 0ff/Air Standard £98 LOW FREQUENCY
TYPEBO1 8 Type 203 Low Frequency Generator £78 GENERATOR TYPE 203

R.C.S. ELECTRONICS, 6 WOLSLEY ROAD, ASHFORD, MIDDX. ASHFORD 53661

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

WW—029 FOR FURTHER DETAILS

_ 56A Fortis Green Road

""gg Muswell Hill London N10 3HN
. Telephone 01-883 3705
o SUPERSAVER

SEVEN SEGMENT DISPLAYS

4000 18w 4 584 7432 524 ;' 555 Timer
PG W S-S F WS B 1 \G T EMITTING DIODES * *
4002 8% 4 86w 7447 599
4006  1.09w 4 KN 448 85w 9.125" (inc. clip) 1+ 10+ 100+ for -
400 19w 4 1.16% ;1?1 .;6\' TIL209 Red 15p% 13p* 1tpw *
4009 .62 4 22w 470 27« TiL212 Yellow (H.B } 27p% 22pw 17pw *
4010 B2% 4 22« 7472 22% TIL216 Red (H B ) 27ps 22p% 17pwx 28p eaCh *
4(0)1; .ﬂ‘!' j .52- ;g;g g;: TIL232 Green (H B ) 27p* 22p* 17pw
401 214 22% a 0.2 (inc. ctip)
| 4013 53 a 22% 7475 A0% TIL220 Red 15p% 13pe 11pa s OUIR NEW A4 E.C. BOOKLEY
| 4014  1.00» 4510 1.24+ 7476 30w TIL224 Yellow (H B ) 30p* 26pe 20pw upplied FREE with orders of any
401% 87 4511 1.54% 7485 76w TIL228 Red (H.8 I0pw 26pw 20p* I C's worth £4 00 or more. Contains
4016 (13- : - ;jg; 2:21;: TIL234 Green {H B 30pe 26p% 20pw Circuits. pin connections & Data
4017 K72 (H B+ ~High Brghtness 35p inc. P&P if sold al
4018 97w 7490 38w LITRONIY ANl Rog n d alone)
4019 58% 7455 a1 DL70Y Com A 0 30" +1 172 »
402( 1.08+ 7400 164 B DL704 Com C 0 30" R/H dec pi 1.72% DL707 Com A 0 30" L/H dec pt 1.72% T :
4021 974 7401 16w 74107 27w DL721 Com AQ 51" R/ H Dou di 3.04%  DU707R Com.A 0.30" R, Hdac pt 1724 LINEAR 1.C.s AUDIOI.C.s
1022 BOw 7402 16w 74121 27w DL746 Com A 630" 243 OL727 Com AQ 51" R 'H Dou gt 3.04% MC1352p
| 2023 19 4 16% 74123 49w DL747 Com A B30" L/ Hdec pt 243« DL750Com C 630" L Hdec pt 243« €135 SN7653N2 .55
4024 78« 7404 ATw 74144 .65% MONSANTO Groen Yellow TDA1352 1.20 SN76552N .65
4025 19w 108 194« 74145 65w MANS51 Com A 0 30" R/ H dec pt 2.34%  MANB! Com A0 30" R /Hdec pt 2.34% MC,‘3Z73”, SN7666ON .65
4026  1.76% 410 RIS 74151 49= MAN52 Com A 0 30" L H dec pt 2.38%  MANB2Com A0 30 L Hdec pt 2.34% LAY = 7 150 SN76666N  1.00
40 58 413 274 74154 .BS» MAN53 Com A 0 30" + 1 2.34%  MANB3Com A 030"+ 1 2.34¢ R ik TAA263 2.50
4028 B7w 420 6w 74174 72 MANS4 Com € 0 30 R/H dec pt 2.34%  MANBA4 Com C 0 30" R/H dec pt 2.34» Mer3sop -00 TAA320A 75
4029 118w 7427 28w 74192 86w Red ° Orange mci3sie - 1.00 TAA3S0A  2.70
4040  1.08% 430 16w 419 864 MAN71 Com A 0 30 R “H dec. pt 1.52%  MAN3610Com AQ3DR Hdec pt 217 ""U357P, TAA570 2.50
4042 83w 441 56 4196 97w MAN72 Com A 0 30" L H dec pt 1.52%  MAN3620 Com A 0 30" { /H dec 217w 20N C Y0 TBAT205  1.00
. MAN73 Com A 0 30" 1.52«  MAN3630 Com A0 30"+ 1 217+ "R'A‘E}%gz i 784231 1.00
You can combine C-MOS & TTL for MAN74 Com C 0 30" R’ H dec pt 1.524  MAN3640Com CO 30" R 'Hde: pr 217+ G 2.50 18A5200  2.00
XCITON MC1495L 4.90 TBAS30Q 2.00
quantity discounts. XAN362C A RO 30" L. Hdec pt 1.81%  XANG62CA RO 60" L/Hdec pt 203« mfgggg& 1es Ig:gggg 2700
XAN352 CA GO 30" L/H dec. pt 2.21%  XAN652CA GO BO" L/H dec pt 243 NETO oy M &
25 plus less 5%, 100 plus less 10%. XANB2C A ¥ 030"L Hdec pt 2.43% . XANB82CA Y 0.60" t/Hdec pt 2,03« NEER e réﬁ7géo ;og
R S . . 28+ TBABOC 1.00
. iy 90w TBAB10S 1.10
I.C. SOCKETS. | 2 DIO|.C.s 440%«  TBAB20 110
NES61 'BA90 2.00
wA748(14pinDIL) .60 CA3089/TDA 1200 2.30 M372N 1.7 NE562 T 9,7300 169
8 pin 0ps  16pn  14px  28pn 30pw WA748 (TO99 ‘68 CA3090Q 125 LM373N 2.99 NE565 TCA740 469
14 pin 12p« 24 pin 26p*x 40 pin 40pw wA753 (8 pin DIL) 1.9% CA3123E/LM1820 1 50 LM377N 1.95 NES66 TCA940 1.78
| 100 1.000 £3.78% AY-1.0212 6.50 CA3097E 115 LM38ON-8 1.00 NESG7 TDA2020 3.50
C B 1Emg AY.1.5057 1,65 €A31308 99 (M 380N 99 SLa1aa Wriss e
. e C e AY.5.1224A 3.39% CA31408 .99 LM381N 1.75 SL4154 UAA180 2754
/.8 D10 C.s. AY.5.3507 5.89% CA3160S 1.60 (M382N 1.35 L440A INAT4 110
LINEAR (A AUD] T AY-5.4007 7.99% CA3600E 1.75 LM3900N 65 SN54G1N ZN4T7E 168
D T 1.00 wA711 (14 pin DIL CA3045 1.50 LM301AN (8 pin) .40 £M3905N 1.50« N75492N ZNA23T 1.08w
8 pin BIL) .41 wA711/T099 CA3046 .89 LM301AT (TO99) .50 LM3809N 70 SN76001N ZNA424E 1.3%
WAT09 (14 pin D) 41 WA741 (8 pin DIL) CA3053 85 LM308N (8 pin) .90 MC1303 LM1303N  1.10 “N76003N 2. INa25E 178
| kA709 (TC .50 wA741 (14 pin DIL) CA3075 2.00 LM308T (8 pn 140 MC1310P 180 SN76013N . ZN1034E 2.03.
| wA7098pinOILy . wA741(TO99) p CA5080 .80 LM339N 1.00 MC1312p 2.15 N76023N J ZN1040E 8.43
WA710 (14 pin DIL) . wAB47 (14 0inDIL) . CA3081 1.50 LM370N 2.7% MC1314P 350 SN76033N d ZNAT16E 6.75%
wA710 (TO99} d uAT748 (8 pin OIL) ‘ CA3082 1.50 LM371 1.75 MC1315P 6.10 SN76544N

m;;lage and Packmg 25p
Items followed by a ®include V.A.T. @ 8% ail others include 12.5%, ALWAYS PLEASED TO SEE PERSONAL | CALLERS
TRADE AND EXPORT CUSTOMERS MOST WELCOME. Overseas Customers deduct, 2 /27 fromsitems marked with a % 179 from others

oo £22 FreeNEain

SQLDERING EOUIPMENT

1978 32 pA

COLOUR CATAI.OGUE
RING NOW 01-622-0291/3

OR SEND TO

ADCOLA PRODUCTS LTD.

GAUDEN ROAD LONDON Swa4 6LH

opy S
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HIGH POWER DC-COUPLED AMPLIFIER

P UP TO 500 WATTS RMS FROM ONE CHANNEL
DC-COUPLED THROUGHOUT

OPERATES INTO LOADS AS LOW AS 1 OHM
FULLY PROTECTED AGAINST SHORT CCT,

N % 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 ampilifier. 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.

(2] - v

* % %

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 10 infinity

Phase Response 0 15 DC to 20kHz. 1 watt 802 Input sensitivity 75 V for 150 watts into 8§
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

intermod. Distortion Below 0.05% Q O1 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

MAGINNES LABORATORIES LTD. | HACHAES Fiauc

Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 L g A A P S

WW—036 FOR FURTHER DETAILS

Well, young man, how do we know these diodes

are the most suitable? |s"'1p°|”ib!e! How? _ . ) So what else have you done today?
That's easy, sir, | selected them from 11,000 imple, sir, | spent 6 mins. using the Electronics (For information on the easy way, contact us at
others. Components Databank at a cost of S8. the address below)

European Space AgencyAgence Spatiale Européenne ESRIN ViaGalileoGalllel 00044FRASCATI ltaly

Tel 422401-Telex 61637 ESRINROM

WW —086 FOR FURTHER DETAILS
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| repair

¥ ANALYSERS

AIRMEC 248 Wave Analyser 5-300MHz £125

DAWE 1471 Vanable Filter £65

MARCONI O A 10944 /S Spectrum Analyser Freq 100MHz-30KHz £350

MUIRHEAD D-6639-A Frequency Analyser 30Hz—38KH1 6 Ranges £85

ATTENUATORS

S.T C 74600 Attenuators 0-9dB & 0-S0dB £25

BRIDGES

Evershed & Vignole Bridge Megger £35
B General fladio 1432-M Decade Resistance Box 5 Decade £60

Marcom TF.868B Universal Bridge £195

Wayne Kerr BBO1B. R161 5161 Bridge with Source & Detectar £375

COUNTERS

Racal B36 Universal Counter/ Timer 6 Digit £150

i Racal 835 & 810 Universal Counter & Decade Divider DC- 1 24MHz £155
1 DIGITAL MULTIMETERS

Solartron 7040 Digrial Muiumeter 4 Digit €275

Systron Donner 7050 Digital Multimeter £55

DIGITAL VOLTMETERS

Micro Instruments 5203 Memory Volimeter £250

Solartron 140 2 Digutai Voltmeter 3 Digit €170

Soiartron A.223 Digital Voltmeter Master Seres £550

Solartron LM 1867 Digual Voltmeter 5 Digit £200

MARTIN ASSOCIATES
34, Crown Street

Reading, Berks. RG1 2SE
Tele: Reading (0734} 51074

-
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You'll do better at Martin Associates
we guarantee it!

METERS

A-Yu 405H Precision Phase Meter Freq 8Hz-500KHz £125
wrmec 210 Modulation Meter £75
Avo Precision Avomeler. Porable £145
Elhott 5999 Portable Reftecting Voitmater £50
Hewlett-Packard 41 2A DC Volt/ Ohm Meter £35
Hewteti-Packard 430C Power Mater £4s
Marcor: TF.7910 Deviation Meter Freq. Range 4MHz-1024MH; £195
Marconi TF 2342 P C.M Regenerator Tester €185
Marconi TF 2600, S Sensitive Valve Voltmeter 12 Rangos £75 4
Marcom TF 893 A F. Qutput Power Meter O-10 Watts £75
Marcon: TF 102DA R F Power Meter O-100Watts DC-250MHz £90
Marcom TF 2604 Electrc Voltmeter 20MHz-1500MHz £225
Marcom 104 1B Vacuum Tube Voltmeter £75
OSCILLOSCOPES
Solartron CD 1400 Osciiloscope DC-15MHz Qual Beam £135
Tektronix 585 & 585A Plug Ins 82 or 86 DC-BDMH:z From £450
Tektronix 545A Osciloscope with CA Plug in £350
Tektronix 655 Osciloscope Dual Beam DC-33MHz Main Frame £250
Tektronix 56 1A Oscitloscope DC- 1 OMHz £275
Tektronix ‘M Plug [n DC-20MHz 4 Channel 20mV-10V/cm £350

Tektronix Various Plug Ins & Probes avasabie
Telequipment D.53 Oscilloscopes DC-25MHz Dual Trace

POWER SUPPLY UNITS

Advance DC 302PS U O/P 5V 7A £15.00
Advance C V T's 120W & 250W From €15.00
isotope Dev. 532/A, D D-3KV From £60.00
Wier 300-1 Vanable P S U 0-25V 0-0 5A £25.00
Varracs from 8 Amp upwards From £12.50

SIGNAL SOURCES
Advance SG63F FM / AM Generator 4MHz-230MH:

£175.00

Advance J1A Signal Source 15HZ-50KHz £50.00
Advance 81A L F Signal Generator 15Hz-200KHz

£85.00

Feedback UPQ 230 Varable Phase Oscillator 1Hz-

100KHz £95.00

Heathkit 1G-18 Oscillator 1Hz- VO0KHz £50.00

Hewlet1-Packard 608A Signal Generator 10MHz-

500MHz £160.00
E-H 1321 Pulse Generator £150.00
Marconi TF 8010 1 Signal Generator 10MHz-
470MHz £285.00

Marconi 6058 Signal Generatar 7-12.5GH: £575.00
Muirhead D-890 A Oecade Oscilator £95.00

RECORDERS

Hewlett Packard 20-2AM X-Y Plotter
Hewtett Packard 70358 XY Recorder
Haoneywelt 520 XY Piotter

Honeywell Visicorder 1706 UV Recorder
Oxford Instruments 3000 Potentiometric Recorder

S E labs SE 2005 U/V Recorder 6 Channel

S E tabs. SE 2100 U/V Recorder 12 Channel
MISCELLANEOUS

E E 7285 lonisation Tester 0-10KV

Hewlett-Packard BOSC Coaxial Slotted Line 0 5-3GHz
OVENS

Grithin & Tatlock 1#t cube Oven Ambrent

100

£50

b

“ELECTRONIC
INDUSTRIAL THERMOMETER

THE MODERN WAY TO MEASURE TEMPERATURE
A Thermometer designed to operate as an Electronic Test Meter. Will
measure temperature of Air. Metals. Liquids. Machinery, etc., etc.
Just plug-in the Probe, and read the temperature on the large oper
scale meter. Supplied with carrying case, Probe and internal 1Y%
volt standard size battery
Model ““Mini-Z 1" measures from—40° Cto + 70° C. Price £25.00
Model “Mini-Z 2" measures from—5° Cto + 105° C Price £25.00
Mode! “Mini-Z Hi** measures from + 100° C to + 500°°¢ £27.50

(VAT 8% EXTRA)

Write for turther aetans w

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

WW-—027 FOR FURTHER DETAILS

holes neat

¢

Fingertip assembly

HEYCO NYLON HOLE PLUGS
seal unwanted holes neatly,
quickly and easily. Low cost.
Rattle-free fit. 25 sizes to fit
holes from %" to 2" diameter.

Fingertip assembly

HEYCO NYLON SNAP
BUSHINGS convert sharp
edges to smooth, insulated
holes, quickly and easily. Snap
lock into panels. 56 sizes to fit
holes from %" to 3" diameter.
FREE SAMPLES

and catalogue showing our full range of bushings on request
Heyco Manufacturing Co. Ltd.
Uddens Trading Estate
Nr. Wimborne. Dorset BH21 7NL
oA Tel: Ferndown (STD: 0202) 871411/2/3

® Telegrams: HEYCOMAN Wimboine. Telex: 41408

WW-—~071 FOR FURTHER DETAILS
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It’s easy enough
checking thisend,but
whatabout the other?

~and that's where NEAL FERROGRAPH (est sets come
in. AH of the professional measuring cquipment necessary
to test and calibrate a wide range ol audio apparatus:
compactly combined, and designed 1o function with
minimum cffort.

The RTS 2.0 unique concept. Simplifics measurements
of gain, noisc. frequencey response, input sensitivity,output
powcer,distortionand the parameters relating torecording
cquipment. such as wow and flutter, crosstalik, drift and
crasure. [ts range of measurementscanbe extended even
further by the addition of the Auxiliary Test Unit ATUR.
Send today for full technical information refating to these
instruments. and other high quality products in the
combined NEAL FERROGRAPH range.

NE AL FERROGRAPH

TOTAL TAPE TECHNOLOGY

SIMONSIDE WORKS - SOUTH SHIELDS - TYNE & WEAR NE34 9NX

Tetephone SOUTH SHIELDS (0632) 566321 Telex 537227

WW—069 FOR FURTHER DETAILS

- Introducing
Quick C
vick Charge
Co:d Iessurg
Soldering
iron

e Solder heat in five
seconds

e No wires to
restrict use

° Completely

recharges in only
4 hours!

e No need for
earthing

e Capacity to solder
up to 125 joints

This new rechargeable
soldering iron from Greenwood
brings added freedom to
professional soldering. The
Quick Charge recharges so fast
that completely dead battery
cells can be brought to full
charge in about 4 hours — three
times faster than before. In its
stand the Quick Charge is, of
course, being continually
charged. A wide range of tips
and now also a P.C. Drill
-attachment make this the most
‘versatile” professional
soldering iron available.

\

ljlustrationactual size.

Greenwood Elemohics

Greeawood Electronics. Portman Road: Reading RGF INE
Telephone:; 0734-565844 Telex 848659

WW - ’6 FOR FURTHER DETAILS
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AR
from @t
3 & 3 DIGIT
LCD DMMS

Non Linear Systems, the originators of

the

DVM in 1952, introduce two low

cost LCD DMMs to their existing range

of L

ED muitimeters.

* Overioad Indication
* Autopolarity
* Fully Protected on Ohms & Current

Range
* Optional Rechargeable Cells &
Adapter
* 12 Months’ Warranty
SPECIFICATIONS
Mo - b e I'?\I‘\’;l'\j 3 NT
| mv
T n ' eading? RSN
1w
G Reading? | £0.7% Readingt 10 _;\ A, 20
= |
uA
KILC b ngt 13 104
5 lﬁ:ﬁ:‘l:
1ua ] 1
CURF Reading gt 1) ¢} &
! |
. l;ﬂ”" nver tul le readi 1.8 ]l'.‘ u“l'!l‘
Stockists
AUDIO ELECTRONICS, 301 Edgware Rod 01-724 3564
MARSHALLS, 40 Cricklewood Broadway 01-4520161
MARSHALLS, 325 Edgware Road 01-723 4242
MARSHALLS, 85 West Regent Street, Glasgow 041-332 4133
MARSHALLS, 1 Straits Parade, Bristol 0272654201

FENWICK ELECTRONICS, Maxwell Road. Glasgow

041-429 7155

HAVANT INSTRUMENTS, 20 Portsmouth Road, Horndean

596020

SEMICONDUCTOR SUPPLIES, Church Lane, Wallington

Sen

01-647 1006
or direct from UK distributors
Send Company Order or CWO
LM300 £80.50 inc. VAT P&P
LM350 £94.50 inc. VAT P&P
(Optional rechargeable cells and adaptor £8.64 inc.)

d Company Order, CWO. ACCESS or BARCLAYCARD No.

awlronics

139 High Street, Edenbridge, Kent 0732 865191

Telex 95415
Trade enquiries invited

Lab @ag‘ Cambridge CB1 2RQ England
Telephone: 0223 66521 (7 lines) Telex 81105 LAB

WIRELESS WORLD, JUNE 1978

pocket-sized

500 VIH; ,
FREQUENCY
L COUNTER |

(CM7044)

" for UHE/ VHF or CB
mobile radio

* - 2ppm accuracy
(0-0002%) V

* Overload protected he So0n,

* Built-inNi-Cad i
battery pack ?

* Exceptional value

FQEQUE
Frequency Ranges NWCQ'"B\
(Switched) L AR
(3) 10 Hz — 50 MHz =
(b) 40 MHz - 500 MHz ’

Sensitivity 4
50 MHzrange, 30 mV -
500 MHzrange, 50 mV

Display Mt i

7 digit, 7segment LED display g o
Dimensions 3 e
41"'x21"'x 11" "\ »is

(10.8x5.7x3.2cm)

Labgear Limited Abbey Watk

Telegrams: Lahgear, Cambridge

WW—018 FOR FURTHER DETAILS

(I RADFORD|
AUDIO MEASURING INSTRUMENTS

NEW ITEMS

DMS4 Distortion Measuring Set. Precision

DMS5 Distortion Measuring Set. General Purpose.

The DMS4 is a precision instrument intended for laboratory use
capable of measuring total harmonic distortion to better than 5 parts
per million (0.0005%).

The DMS5 is intended for general purpose use in the studio, test
department, or factory and can measure to 0 001% T H.D.

Both instruments cover the frequency range 10Hz-100kHz and are
semi-automatic nulling

The instruments will operate from any signal source. Nulling to zero is
automatic after the DMS has been accurately tuned to the test
frequency. The instrument will thus continually read distortion whilst
adjustments are made to equipment under test providing the test
frequency 1s not changed

EXISTING ITEMS

LDO3 Low Distortion Oscillator |
A continuously vanable frequency laboratory oscillator with a range
10Hz to 100kHz having virtually zero distortion over the audio
frequency band with a fast setting time.

LDO3B Low Distortion Oscillator, balanced output
As LDO3 but additionally fitted with output amplifier and screened
transformer providing a 600 ohm floating balanced output and 150
ohms unbalanced
Unbalance —80dB 1kHz —60dB 10kHz. .
ANM1 Audio Noisemeter, Average sensing.
ANM2 Audio Noisemeter, True r.m.s. reading.
ANM3  Audio Noisemeter, Quasipeak/True r.m.s. reading.
The noisemeters have 16 measurement ranges from 10pV fs d. to
300V f.s.d and incorporate a 5 mirror scale of excellent linearity
calibrated in Volts and dBv or dBm_ The instruments are in accordance
with DIN 45.405 and include recommended weighting characteris-
tics

WIDE BAND (flat response voltmeter)

DIN AUDIO BAND

IEC/DIN ‘CURVE A

CCIR

RADFORD LABORATORY INSTRUMENTS LTD.
4 High Street, Nailsea, Bristol BS19 1BW
Tel: Nailsea 6637
U.S.A.: Patrick McVeigh. Tel: 201-746-5461

WW—085 FOR FURTHER DETAILS
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EZS.AI} £_76.|4
and P.&P. a':grvé;

M2B

Produce instruments with a high specification at a low price — put them
in steel cases for rugged reliability and guarantee the results.

The G5 is a low distortion 10Hz to 1 MHz sine/square signal generator
with a 600 ohm switched attenuator and a low impedance output of up to
3 watts.

Coupled with the M2B millivoltmeter, with its 1.2 mV full scale maxi-
mum sensitivity. you have the ideal test set. Calibrated in true RMS on
the a.c. ranges it will measure up to 400 volts ac or dc and has a dbrange
from — 70 db to +54 db.

Send your Order now to Linstead Manufuduring Co. Ltd., Roslyn Road,
London N155JB.

35

Micd])-

. The best sounding uriiversal tone arm
. PROFESSIONAL LABORATORY
P g gl 4 E 5k - ) 3
- -Silicone Damped Pick-up Arm -

We believe irrespective of price no better or more versatile arm &
exists. All theory and practical needs provided. Aluminum low Q @
absorbs energy and vibration best, exotic alternatives high Q §
—inferior sonics. Arm geometry optimised for 12 Discs not
compromised for 7" Optional variable inertia ensures correct
frequency for High or Low Compliance styli. New removable
Headshell "easi-sight” alignment. Improved rigidity. lower height &
with optimal pivot damping capacity provides natural musical
sound, preferable to after thought add-on devices. The Mk. [l &
enables your cartridge to retrieve maximum groove information
Adaptor plates for SME cutout. Also Universal Alignment Protrac-
tor, and Stylus Pressure Gauge.

Leaflets on request

MAYWARE LTD. (Dept ww 6-78)
15 Heather Walk, Edgware, Middlesex HA8 9TS. England

WW — 074 FOR FURTHER DETAILS

AELCRYSTALS UMITED

Gatwick House, Horley, Surrey, England RHG 35U
Telephone: Horley {02934) 5353 Talex- 87116 (Aerocon Horley}l

Cables- Aerocon Telex Horley

J ES AUDIO INSTRUMENTATIORN

Illustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for
relative measurements.

o et et

- & o 50 calibrated ranges
i B %} £60.00
Si452 £48.00 1453 £60.00

Distortion Measuring Unit
15 Hz — 20 KHz — 01%

Low distortion Oscillator, Sine
— Square — RIAA
PRICES plus VAT

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

EL

—
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we wondered why....
. a : ot Sound and Vibrat search LC.L  Pest O JPS B0 60 Watt &\‘ /‘
0 Au e NIVerSITIes wkre Ginong JPS 10C n
\ 4 N4
M. 7 © . # € ath modutes have o frequene w /‘ \
£y 4 rsensitive s 77
! thao 0.05% 1k He th.
d he i i Then ther K
Y B o
OR PERHAPS THEY JUST LIKED THE SOUND OF US!
A h K
JPS ASSOCIATES 1 -

(ASTONKILN LTD

BELMONT HOUSE

DENMARK

STEELE ROAD BELGIUM ENGLAND Mulands ENGLAND  Wast ENGLAND South SCOTLAND

PARK ROYAL ’ ‘ AT YXF OR an AT &
LONDON NW10 7AR 00 e e i :

Tel: 01961 1274 5 A o i O

WW — 222 FOR FURTHER DETAILS
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the IV does more... much more!

new!

Shure V15 Type IV

SUPER
Tracikl\/

Stereo Dynetic® Pickup Cartridge

The creation of the new V15 Type IV is a tour de force in
innovative engineering. The challenge was to design a
cartridge that would transcend all existing cartridges in
musical transparency, technical excellence, and uniformity.
The unprecedented research and design disciplines that were
brought to bear on this challenge over a period of several years
have resulted in an altogether new pickup system that exceeds
previous performance levels by a significant degree—not
merely in one parameter, but in totality.

In fact, this pickup system has prevailed simuitaneously over
several extremely difficult music re-creation problems which,
until now, have defied practical solutions. Most of all, this is an
eminently musical cartridge which is a delight to the critical ear,
regardless of programme material or the rigorous demands of
today's most technically advanced recordings.

‘

THE V15 TYPE IV OFFERS:

e Demonstrably improved trackability across the entire
audible spectrum—especially in the critical mid- and
high-frequency areas.
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“Cartndge-tone arm system trackabihty as mounted in SME 3009
tone arm at 1 gram tracking force

e Dynamically stabilized tracking overcomes record-warp
caused problems, such as fluctuating tracking force, varying
tracking angle and wow.

e Electrostatic neutralization of the record surface minimizes
three separate problems: static discharge; electrostatic
attraction of the cartridge to the record; and attraction of dust
to the record. '

e An effective dust and lint removal system.

e A Hyperelliptical stylus tip configuration dramatically
reduces both harmonic and ntermodulation distortion.

e Ultra-flat response—individually tested to within = 1 dB.

e Lowered effective mass of moving system results in reduced
dynamic mechanical impedance for superb performance at
ultra-light tracking forces.

For more information on this remarkable new cartridge write for
the V15 Type IV Product Brochure and read for yourself how
far Shure research and development has advanced the state
of the art.

Shure Electronics Limited, Eccleston Road, Maidstone ME 15 6AU-—Telephone: Maidstone (0622) 59881
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wireless
world

The spectrum and society

While the Home Office’s judgements
on the assignment of radio frequencies
remain ‘“classified” there is little
chance of the public getting to know
what the issues are and how they affect
them and forming any opinions on the
matter. Maybe the man in the street
doesn’t really care. Satisfied with his
one vote, he is content to leave such
matters to parliament and the
technocrats that advise it. But the
opinions of those people who really do
care, the socially responsible, are in
fact badly needed for a task that can be
accomplished from no other source of
information — the assessment of social
values. For more than a decade it has
been recognized that the present “law
of the jungle” method of carving up
frequency space only between those
who are powerful enough to make
vociferous claims for it is not good
enough in civilized societies — and
that is what those who use the
spectrum most intensively claim to be.
It has also been recognized that very
little is known about the effects of
spectrum decisions on interests other
than those of the claimants and on
such important issues as energy,
pollution and poverty. In 1970 a
telecommunications panel of the US
National Academy of Engineering
declared: “The allocation of any
national resource must finally be made
in what is deemed to be in the public
interest by those responsible for its
management. As the physical resources
are exhausted, the social and economic
considerations will become paramount
and the limited resources must be
allocated with greater attention to
these factors.”

Social factors of course are
qualitative issues that deeply concern
the community — about health,
housing, education, amenities, racial
harmony and so on — and are evident
in its pattern of organization. They are
often influenced by myths, religions or

¥

political ideologies. In some countries
the social criteria are imposed
arbitrarily by a totalitarian
government, but elsewhere they seem
to be derived from innate personal
values (e.g. the idea of good) with no
empirical basis. As such, social factors
are extremely difficult to pin down and
introduce into practical affairs, .
although they are in fact the criteria of
many political decisions. Economic
factors, on the other hand, being
essentially matters of quantity, are
comparatively easy to handle.

If portions of the spectrum are to be
assigned fairly in accordance with
social needs, and not merely in
response to the emotional appeals of
pressure groups, some objective
method of measuring these needs,
comparing them and establishing
priorities will have to be found. And
this is where the co-operation of an
informed public is essential. The aim of
such an objective method would be a
rationalization of different types of
service. It would be possible to
establish, for example, that xMHz of
bandwidth for a given time of
television broadcasting in central
Birmingham was equivalent to yMHz
of bandwidth for a given time of
mobile radio operation in the suburbs of
London. Such precision may never be
attained in practice, but this is the ideal
towards which recent studies have
been directed.

Some progress in this kind of
investigation has been made in the
USA, where of course the work of the
spectrum managers is open for all to
see and the public can take an interest
in it. The British public should also be
made aware of what the
electromagnetic spectrum means to
them, because it is only through the
free expression of opinions on social
issues which are affected by this
resource that researchers can obtain
the objective assessments they need.
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- Current dumping — does it

Theory and practice

really work?

by J. Vanderkooy and S. P. Lipshitz University of Waterioo, Ontario

This articte endorses the soundness of
the current dumping principle, though
querying whether it should be called
feedforward error correction in the
feedback loop. In several respects the
distortion reduction appears due to a
passive bridge balance. It shows that
dumper {3-variation results in distortion,
fortunately very low, which cannot be
balanced out in present circuits. Readers
are challenged to produce a circuit which
nulls out such current distortion as well.

Measurements, in part 2, show that
the amplifier performs very well, and
analyses of the distortion oscillograms
and wave analyser measurements show
that, qualitatively, much of this data can
be understood. We both heartily agree
that the current dumping principle as
embodied in the Quad 405 amplifier has
significantly advanced the state of the art
in class B power amplifier design.

A FLURRY OF EXCITEMENT and con-
troversy has occurred since the article
on the current dumping amplifier by P.
J. Walker!. A class B audio amplifier
capable of low crossover distortion,
with no quiescent current, seems too
good to be true! We have followed the
letters to the editor with great interest,
and noted that the situation seems to
be a stalemate as regards the conven-
tional-feedback versus feedforward
argument. Each of us has changed his
mind regarding the operation of the
amplifier several times. It was in this
framework that we decided a more
careful analysis was necessary. We pre-
sent first a view of the theory as we see
it, and later on deal with some corrobo-

Fig. 1. Simplified equivalent circuit of
the current dumping principle
considering only dumper voltage
distortion.

rating measurements made on a Quad
405 amplifier.*

Early letters have been adequately
handled by Mr Walker? and we feel
there is value in the equivalent circuit of
Peter Baxandall®. But we fail to see how
the independence of output impedance
under two limiting conditions (dumpers
on with infinte mutual conductance, off
with zero gain) can imply distortionless
behaviour. ]

There seems to be an advantage in the
circuit, but it is precisely in the region of
output transistor turn-on that such
arguments are inapplicable. Accor-
dingly, we were sceptical of the results,
not having really taken the pains to
work out all the details presented in Mr
Walker’s article and the letters. Refer-
ring to Fig. (d) of Mr Baxandall’s letter,
we were led to conclude that the
distortion voltage created by the
dumpers must somehow find its way
out of the otherwise linear components.
Mr Olsson’s letter® also requires an
answer.

Simplified analysis

An illuminating but incomplete analysis
of the amplifier is possible. The effect of
the dumpers can be looked on as a
distortion voltage applied between the
input and output of the dumper stage.
In Fig. I assume for now that A has zero
output impedance and has infinite gain
(both conditions are related later).
Labelling v, v,, e,v,_,i, and i, as in Fig. 1

Vi V2 Vg
—+="+_2=0,
Z, Z, R,

"As a result of the widespred advertising
campagin for the Quad 405, we have heard it
referred to as the ‘‘currently dumped
amplifier.” (We trust that the Acoustical
Manufacturing Co. will forgive us for this
levity.)

WWW americanradiohistorv com

and summing i; and i, for the total
current
Vy—€y Vi—e e
27€ Vi—€ _ €0
Z, Z, Z

These two equations are easily solved
for e, in terms of v, and either one of v,
or v, (we give both for didactic reasons):

( 1+ 1 N 1 )
et )=
0 Z. Z, Z,

Z, 1 Z
2 vs+v,(——2é3

),

or

1 1 1
—t——t=)=
eo( ZL | Zs 24)

Z, 1z,

v+ vy(
5z, 7024

7R, )- (h

Either equation shows that e; will not
depend on v, or v,;, which have distor-
tion, if Z,Z3;=2,Z,, just the Walker
balance condition. Under this condition
the output e, depends only on v, (with
the same coefficient now) and not on
the distortion voltage v=v,—v,. >

If the gain A is made finite, a balance
condition will still follow (messy
algebra) as long as the amplifier A has
zero output impedance, so that the
dumper input current can be ignored™".
This has been discussed by Bennett and
Walker?,

Another slant on a simplified analysis
is to consider the output of the class A
amplifier to be a true current source,
with infinite output impedance. Then
the equivalent circuit can be redrawn as
in Fig. 2, with the dumpers again
approximated by a voltage source,
which admittedly is not very realistic
with the current source approximation.

The class A amplifier has been ¢ha-
racterised by a transconductance G,,
with the output connected to the point
vy. To avoid getting dumper voltage
distortion (v) into the output, any signal
due to v at the inverting input of the
class A amplifier should be zero. This
requires Z,Z;=27,7, independent of the
value of G,,, because the criterion is
simply a passive balance of the bridge. It

“"For finite gain A, the dumper distortion v
cannot be balanced to zero if the bridge is
destroyed by shorting Z, in the circuit of Fig.
1. This fact also follows from our more
general analysis below. )
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might be considered passive feedfor-
ward error correction in the amplifier
with judicious feedback applied.
Naturally the effect of the dumpers is
to amplify current, and then such a
simple analysis is not warranted. Pas-
sive balance is lost and a more general
analysis is necessary to establish if a
balance condition still exists.

Balance condition

If the balance condition B=0 can be
achieved (see boxed item) the output e,
will contain no dumper distortion con-
tributions. The condition B=0 is the
counterpart of the Walker balance con-
dition Z,Z;=2,Z, which followed from
setting the coefficient of v, equal to zero
in our earlier equation (1). This condi-
tion is analysed next in some detail as it
really contains all the information we
have been seeking.

Firstly, returning to a remark made
earlier ** suppose that Z,is omitted (i.e.
short-circuited), thus destroying the
bridge. Solving the equation B=0 for
G, in this case G, =

BI(Z)+Zy+ Z)R +Z\(Z,+ 2+ 2,2,
B+ Z,ZR,

which is negative’. For d.c. stability, we
must assume G,, to be positive so that
the overall feedback around the
amplifier be negative feedback. Thus no
bridge balance condition is possible
when Z,=0.

Secondly the possibility of achieving
bridge balance does exist in the general
case. Rearranging the equation B=0,

2,2,~2\2y=

B (Z)+ 2+ Zy+ ZOR 4 Z1(Zy+ Z)
B+ DG R.+1

.(3)

Provided Z,Z2,>Z,Z; and assuming
these impedances to be real for the
moment, balance can be achieved for
finite transconductance G, as long as
can be assumed to be constant. In fact.
equation (3) gives the value of G, re-

tUnless explicitly stated otherwise. we
assume that Z,,Z,.Z,. Z, are real.
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More detailed analysis

The Quad 405 contains a class A
amplifier which has a current output.
Referring to Fig. 4 of Peter Walker's
article!, the collector of Tr; is the out-
put of this amplifier. The resistor Ry, is
not a significant load as it is “boot-
strapped away” by C,,. Other connec-
tions to this point are the dumper bases,
Z, and Z,. Capacitors C, and C,,, pre-
sumably to prevent r.f. instability, are
ignored. Hence in an improved model-
ling circuit we consider the class A
amplifier to have a current output and a
traconductance G,, from input (emitter
of Tr,) to output (collector of Tr;).
Capacitor Cg (Z,) does not really con-
nect to the same point as Ry, (Z,),
something about which more will be
said later. Consider now the circuit
shown in Fig. 3, ignoring Z, for the
moment.
Dumper current gain is set at B+ 1, but
of course B + 1 will change from about 20
when Tr, conducts to about 2000 when
Tr, and Tr,, conduct.

The defining equations and their
meaning are all given below.

2 Setting amplifier input current to zero:

Vs =V,

+
R, 2 Z

S ]

=0

3 Setting class A output current equal to

V=V, +V2 —e,
Z, A

+1iy

2 If dumper output current is properly

accounted for:
®+ Vi v, —e, vi—V,
l, = +
Tz, z

s Using the currents in Z; and Z, to calcu-
late e, :

Vi —‘C“+ vy en - )
Zy 2y 4

Here there are six variables
(Ve v, vy v,.0p,e,) and four
equations, so three of our variables can

be eliminated. Choosing to calculate e,
as a function of only v, and i, and
manipulating gives

(Z,+2,+Z;+Z,)(Z . +R, +Z, R.G)
+(Z,+2,) (2, +Z; +Z,RsG, ) )]ey

=(B+D){(Z, +2, +Z, + Z)R,
+Z,(2,+2,)(Z,2,~Z,Z;)R,G,, %

~{@ +2,+2, + 2R,
+(Z, +2, )zz} 1200y

+(Z +2, +Z2;,+Z,)
—(Z, +Z,)Z,G, 12, v,

.(2)

which we write as

Ae, =BZ i, +CZ, v,

where the coefficients A,B and C are
represented by the expressions in
square brackets .

These equations are all linear, and it is
good to pause awhile to ponder whether
the distortion has been properly consid-
ered. The voltage across the dumpers
V,—V, will control i, for the output
(B +1)i, in a complex way related to the
turn-on curve of the dumpers. In
choosing to eliminate v, and v,, the
distortion must appear in our equations
as a distorted i, which is not a copy of e,
orv,. We deliberately chose to eliminate
v, and v, from our equations so that all
the dumper distortion contributions to
e, occur in the single term BZ, i,. Now
e, can still be made rigorously propor-
tional to v, if the large bracket B mul-
tiplying i, can be set equal to zero for all
signals. (The parameter { occurs only in
the coefficient B in equation 2). The
balance condition for the new equi-
valent circuit of Fig. 3 is thus B=0.

*This is essentially a d.c. analysis of the
circuit, and as such will remain valid only for
frequencies low enough that time delay
effects through the class A amplifier and
bridge components can be ignored.

Fig. 2. Simplified equivalent circuit
showing that passive bridge balance
can remove dumper voltage distortion.

Fig. 3. Equivalent circuit for more
complete analysis, see box.
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quired for perfect bridge balance, and
hence complete independence of the
output from dumper distortion. A vital
requirement that this be completely
achievable in practice is that 3 be con-
stant. (The extent to which non-
constancy of B contributes to the pre-
sence of dumper distortion in the output
is examined later.)

Thirdly, from equation (3), if G, tends
to infinity then the balance condition
reduces to precisely the Walker condi-
tion Z,Z,=Z,Z, which appeared in the
simple analysis of Fig. 1. So for large
transconductance in the class A stage,
the balance condition is precisely that
obtained before. Moreover, Z, and Z,
can be respectively capacitive and in-
ductive without affecting our argument

Fourthly, we can now answer the
claims by Olsson and others that the
(non-linear) dumper input current iy,
prevents the attainment of perfect
bridge balance in the case of finite G,,.
The analysis of Fig. 3 shows that no
matter how non-linear i, may be, if § is

constant perfect balance can be,

achieved with finite G. Lest Fig. 3 is
thought unrealistic, in that in practice a
perfect current source is not available
for the class A amplifier, we have made
a more complete analysis. Taking into
account the shunting effect of a load Z,
shown broken in Fig. 3 across this stage
in any practical case, and we find that it
has absolutely no effect upon the
balance condition B=0. The only effect
of Z, in equation (2) is to add further
terms to the coefficient A of e,, but it
does not change the other coefficients.
As a perfect current generator shunted
by Z, is equivalent to a voltage source
with a finite output impedance, by in-
cluding Z in Fig. 3 we have shown that
balance is achievable even with an
imperfect class A stage, provided f is
constant and assuming Z, and Z, to be
real.

Next, we must answer the question
which we have thus far begged: To what
extent will variations of §§ in the dumper
stage (which certainly are present to
considerable extent in the Quad 405
circuit, and at least to a certain extent in
any realizable class B output stage)
contribute to dumper distortion
appearing in e, through the incomplete
cancellation of the term BZ;i,? From
the balance equation (3) provided 3 does
not fall too low and provided G, is large,
the effect of changing 3 will be small.

To quantify this conclusion, return to
equation (2). Assume that § varies from
say Bmin t0 Bmax as the dumpers operate.
The dumper output current f3i,, denoted
by I, can be assumed to be constant to a
first order approximation and indepen-
dent of B in the operation of the circuit.
If Ae, represents the peak-to-peak
distortion in the output signal e, due to
changing B in the dumpers, then

{2\ +2,+2,+ Z)R + (Z,+2)Z,}(

._\e(]

This formula can be further
approximated assuming (as in the Quad
405) that the bulk of the load current is
furnished by the dumpers, so that
I, = e,/Z, and that Z, and G
dominates the terms on the right-hand
side. Then

(Z1+R)( )

1 1
Bmin +1 B +1
€y GmZLRs

max

.(4)

This distortion has the shape of a half-
wave-rectified sine wave. That due to
changing dumper current gain can be
reduced to insignificance by making
Bmn and G, adequately large. This com-
ponent of distortion then is being
reduced by conventional feedback on
account of the appearance of G, in the
denominator of equation (4). This
distortion percentage is independent of
the output signal provided it is large
enough to cause both dumpers to
operate and is also frequency-
independent. We comment later on the
possibility of removing such distortion
entirely.

In the Quad 405, where
approximately Z, is 5009, R, 180Q (R
in the circuit diagram, Fig. 4 or ref. 1)
Z, 8, Bnhin20, and G,50,000A/V,
the distortion expected due to changing
B3 is of the order of 10uV peak or about
132dB below full output and hence
negligible.

Further interesting conclusions can
be drawn from equation 2. For instance,
it can be shown rigorously that for
large G, the output impedance of the
amplifier is that of Z, and Z, in parallel.
The voltage gain of the amplifier equi-
valent circuit e./v, can also be shown to
be approximately — R,/R,.

More interesting, perhaps, is an es-
timate of the effect of bridge unbalance
on the output distortion. Returning to
equation (2) to calculate the effect, Ae,,
on e, of a change AZ, of any one of the
bridge impedances Z,,2,,Z; or Z,
(assuming Z,,G,, large), and
considering that the dumper notch
distortion (AVa1.5V) results in a peak-

to-peak fluctuation Al in 1, of
approximately 1.5/R; amps then
1.2, AZ;
ST
The dumper distortion voltage

approximates a square wave of
amplitude 1.5 volts, whose transition
time is determined by the signal
frequency and amplitude, the dumpers
and Z, Our formula for bridge error
shows that if Z,=1/jeC, then the
distortion seen from bridge unbalance
will be the time derivative of this, which
would appear as sharp spikes whose
amplitude depends directly on the speed
of the transition.

1 .
+ 1)4[,11)

“mln +1 - “th\

= (Z\+ 2+ 23+ Z)(Z + R+ ZIRG)+ (2, +2) (2, + 23+ Z4R G,,)
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Further thoughts
Recapitulating on the operation and
analysis of the current dumping
amplifier, the dumpers produce a
distortion voltage which is completely
removed by a balance condition which
approximates to Z,Z,=7,Z,, and which
becomes progressively less dependent
on the gain G, of the class A amplifier

.as it is made large. A second kind of

distortion is the asvmmetry of the
dumper current gain, and any non-
linearity of this gain with signal. This
current distortion cannot be balanced
out, and its effects vary as 1 /G, so they
are reduced by conventional feedback.
In the Quad 405 amplifier this distortion
appears to be low but perhaps not
negligible.

In electronics, the concept of duality
allows a voltage source to be trans-
formed to a current source and vice
versa. We feel it is possible that a bridge
configuration exists such that the cur-
rent distortion can be nulled as well as
the voltage distortion. It may be pos-
sible to superimpose the two bridges
with one class A amplifier. We have
devised several theoretical methods for
removing current distortion entirely,
maintaining the normal bridge com-
ponents, by applying positive current
feedback to the class A amplifier to give
it zero output impedance. The value of 3
then disappears from the analysis.
However, the amount of feedback re-
quired depends on G,_. We feel a better
solution is possible and challenge the
readers of this journal to produce one.
Results of measurements will appear in
part 2.
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Pity the newcomer?

Comments from the Papakura Radio
Club of New Zealand reprinted recently
in Break-in show a concern with a pro-
blem for newcomers that is far from
parochial. Only a decade ago, it sugg-
ests, newcomers could buy surplus
military equipment and get on the air
with c.w. or a.m. phone quickly, easily

and economically — “even 17-year-old
school-leavers” — and were made wel-
come. Before long, interference,

receiver noise and weak signal reports
would become annoying and the new
amateur would often build, buy or
modify equipment “learning as he did
so”. This process would continue until
the amateur achieved an ‘“adequate”
station.

Then, the report continues, came the
1970s and good, reasonably-priced, off-
the-shelf, Japanese s.s.b. equipment and
“who could afford not to buy?” So now,
it believes, “we have sold the amateur
fraternity down the drain. The dealers
may eat, drink and be merry for they
have us over a barrel; they have created
a need, a “‘status” that only commercial
s.s.b. rigs fulfil. So now they (or the
manufacturers or the currency rates)
load the price on — over $1,000 New
Zealand for a transceiver, what school
leaver can afford that? What family-
man can? What hope have they of get-
ting on the air? And if they were to do so
with a.m. who would work them? Why
do perfectly good but valve-type ex-taxi
v.h.f. radios get laughed off the table at
junk sales? What have we done to our
hobby? At age 32 1 am one of the
youngest (active) amateurs in our
club,” the writer concludes.

Is this an exaggerated, unduly
pessimistic viewpoint that ignores the
second-hand equipment market and the
simpler c.w./n.b.f.m. rigs and the con-
siderable enthusiasm for direct-
conversion receivers and low-power
transmitters? Possibly, but very few
amateurs in the UK or elsewhere would
not recognise the problems described by
the New Zealand club.

Examination woes

In a recent Amateur Radio Operator’s
Certificate examination in South Africa
only one-third of the 242 candidates
were successful, 66.9% failing. The PMG
comments: “we gain the impression
that candidates come ill-prepared and
unable to answer the questions in the
manner expected very few
attempted the calculations which were
very simple and could have earned them
good marks in relatively short time. The
descriptive questions were answered
rudimentarily and important points
missed . . . candidates apparently do
not read the questions carefully and do
not answer what the examiner really
requires . . . time is wasted by the
examiners in an effort to decipher

e

ambiguous handwriting.” One or more
candidates received a total mark of 0 per
cent; the highest was 80.6 per cent. The
precentages of passes varied
significantly at different centres,
ranging from only 18% in Cape Town,
27% in Pretoria to 32% in Durban and
40% in Johannesburg. The copy of the
examination paper reprinted in “Radio-
7S shows that the standard required is
high — and that Part 1 of the paper on
regulations is in Afrikaans, with Part 2
(technical) in English.

Up and down the bands

Following the successes in South
America, 144MHz transequatorial-
mode contacts have been reported be-
tween Australia and Japan. Australian
amateurs have also recently claimed
two “world records” for u.h.f. contacts:
between VK6KZ and VK3ZBJ on
432MHz during January, a distance of
2460km; and between VK5QR and
VK6WG on 2.3GHz during February, a
distance of 1185km.

European amateurs have been re-
examining the opportunities for
“moonbounce’ (earth-moon-earth)
working on 144MHz, despite the rigo-
rous requirements for high-gain aerials.
Douglas Parker, G4DZU has received
signals from the West Coat of the USA
and from Sweden using a 56-element
array based on four l4-element
Parabeam arrays. Dr Pieire Aubry,
HBY9XM. has had good moonbounce
contacts with West Coast Americans
W6PO and W7FN using a very large
array providing about 21-22dB gain.
Harwell & District Amateur Radio
Society recently experimented with a
680ft rhombic aerial intended for
144MHz moonbounce operation.

Vaughan Henderson, ZL2TGH has
reported that the VHF Coordination
Committee of the New Zealand society
has expressed concern at the “massive
interference caused by scanning
transceivers when transmitting with
the equipment switched to the scan

mode.” The committee would like to see
this type of transceiver modified so that
they are incapable of transmitting in
this way. One possibility, it is suggested,
is to ground the scan pulse generator
output from the press-to-talk switch.

Radical changes introduced by FCC
in American amateur callsign practices
seem bound to blur the traditional
“call-district’” identification. Amateurs
will be permitted to retain their call-
signs when moving to a different call
area. Other changes include, for new
stations, call prefixes in the KHI/KH9
series for various US territories in the
Pacific; KP1/KP4 in the Caribbean. The
“N" prefix will be used for three-letter
callsigns issued to general and techni-
cian classes.

It is hoped soon to extend the r.t.ty.
teleprinter news bulletins (GB2ZATG) to
include transmissions on 14MHz to
provide coverage in Australia, New
Zealand and North America. Two or
three transmission periods on Sundays
may be introduced, possibly at 0800,
1500 and 1600 GMT. Arthur Gee, G2UK,
has become President of the British
Amateur Radio Teleprinter Group.

In brief

A blind amateur, Ted John, G3SEJ, of
Wallasey who lost his sight while ser-
ving with the Royal Navy in World War
11 and now works for the Merseyside
Police, has received the Wally Waldrop
Silver Cup Award of St Dunstan’s
Amateur Radio Society in recognition
of his services to war-blinded radio
amateurs. The Society, with about 30
members, meets regularly at lan Fraser
House near Brighton where an amateur
station is permanently installed. Many
St Dunstaners are now reaching retire-
ment age and St Dunstan’s state that
“radio work has proved to be an ideal
occupation and means of communica-
tion with friends at home and abroad.”
. . . The RSGB has reported that a large
amount of Japanese amateur-type 144-
148MHz equipment is in use in the
Middle East for defence purposes and is
suggesting that amateurs may be asked
not to buy equipment made by the firms
concerned in view of the threat this
poses to amateur frequencies. . . . The
ITU callsign series J2A-J2Z has been
allotted to the Republic of

Djibouti. . . . The Norwegian beacon
LA4UHF is now operational on
432.89MHz. . . . Headquarters of the

Royal Signals Amateur Radio Society
has moved back to Catterick Camp in
North Yorkshire from the School of
Signals, Blandford, Dorset. . . . The
Edgware society is holding a 40-year
celebration dinner on May 20. . . . The
UK FM Group London is proposing that
the GB2RS news bulletins should be
broadcast over the GB3LO London
Repeater on Sunday mornings.

PAT HAWKER, G3VA

www americanradiohistorv.com
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Radiating cables

by R. Johannessen, B.Sc., M.|.E.E., Standard Telecommunication Laboratories Ltd

During the past ten years radiating cables
have found increased use in a number of
applications. Many aspects of their
performance can be specified simply,
once they have been derived either
empirically or from theory. For the
communications engineer with a problem
either of coverage or of frequency
spectrum conservation, the article sets
out where radiating cables may be useful
and the aspects to which he needs to pay
particular attention.

IN MOST MOBILE RADIO applications the
base station aerial and the base station
electronics are physically separated, so
that the best possible coverage from the
aerial is combined with easy access to
the transceiver equipment. The link
between the two is generally a coaxial
cable, such as the UR6B7 and it is usually
assumed that all energy transmitted
from the base station goes to the trans-
mitting aerial, no energy being trans-

mitted from the coaxial cable. It is also-

assumed that the energy received by the
base station has been picked up by the
aerial, not by the coaxial cable itself.
These assumptions are sufficiently valid
where the mobile is some distance away
from the cable, but are unacceptable if
the propagation path between mobile
and base station aerial is obstructed. If
the obstruction is considerable and the
mobile is only a few metres away from
the cable, then the coupling between
the mobile and cable could exceed the
coupling between the aerials. In a
radiating cable* system the cable is
designed to couple with the sur-
roundings and there are at least three
ways in which this may be achieved: the
outer conductor is made as a solid con-
tinuous sheet, but with a part missing in
the form of a long slot, the edges of
which run parallel to the cable axis; the
outer conductor is constructed as a
braid, woven loosely; or the outer con-
ductor is constructed as a long sheet
covering the entire cable circumference
but with a series of holes or slots
punched in the sheet.

Path loss components

In designing a communication system
in which the base station aerial has been
replaced by a radiating cable, the path
loss between base and mobile can be

*sometimes called “leaky feeders”.

conveniently split up into three com-
ponents.

Coupling. This is the difference in dB
between the power entering the
radiating cable and the power picked up
by a tuned dipole located some 2 to 5
metres from the cable’s axis and close to
the transmitter end. Due to the varia-
tions in the received power (see
‘standing waves’ below) the coupling
tends to be the mean difference as the
dipole is moved about in the region of
the location indicated. Different sources
quote coupling at different ranges,
hence the 2-5 metres bracket. Cree and
Giles tested eight different cables and
give the measured coupling! in the re-
gion 50-110dB, depending upon cable
type, carrier frequency and mounting
method. The cable manufacturer will
usually specify the coupling for his own
cable, though care should be taken in
interpreting the conditions under which
that coupling is valid. In general, as the
frequency is increased the coupling
loosens, giving a weaker received
signal. The results of Cree and Giles
indicate a change of 6dB per octave over
the range 42MHz-460MHz. Similar tests
at STL over the range 69MHz-156MHz
have given 4.8dB per octave, and tests
on one particular cable at low and
medium frequencies gave a relationship
suggesting 3.5dB per frequency octave
in the region 155kHz-790kHz with a
very good fit to this curve, as shown in
Fig. 1. Harms et al® studied the effect on
cable coupling as the method of cable
mounting is altered. Based on two dif-
ferent cable types (one with five small
slots per inch of cable, and the other a
64° slot running along the cable axis)
the path loss relative to a cable sus-
pended one metre above ground was
found to increase by the following
amounts:

cable laid on grass 4dB
cable laid on concrete 6dB
cable located in stone drain 7dB
cable buried in soil inside a

3-inch plastic pipe . l4dB

cable buried in soil with protecting
pipe (moisture dependent)  13-22dB

Tests have shown that as the degree
of moisture in the ground increases, the
coupling loss drops. A number of tests
have been carried out to establish the

rate at which the coupling loss increases
as the radial range is increased. Typical
values for v.h.f. are 5dB/distance doub-
ling for ranges 3 metres to 15 metres,
increasing to some 10dB/distance doub-
ling for 60 to 100 metres. At Lf./m.f. the
rate of decay is greater, typical values
being 8.5dB/distance doubling around 5
metres, jncreasing to 20.2dB/distance
doubling around 10 metres. In all cases
there is a fair spread between configu-
rations, as shown in Fig. 2, the curves
being based on some 63 v.h.f. combina-
tions of cable type, mounting method,
range and frequency.

Insertion loss. The definition and cha-
racteristics are as for standard coaxial
cables. For radiating cables there is a
wide choice, with typical values from 20
to 50dB/km at 100MHz. In general, the
loss increases as the diameter is
reduced, and cost is reduced. The loss
increases with frequency at a rate
which is similar to typical conventional
cables such as the UR67. With some
radiating cables the loss increases
significantly when the cable is laid
directly on a conducting or lossy sur-
face such as concrete or iron. This is
particularly so with some of the cables
where the outer conductor is removed
for more than 1/3 of the surface.

Standing waves. If the path loss is
measured between a radiating cable and
a mobile aerial which is moving in a
direction parallel to the cable axis, a
number of variations will be observed.
Neighbouring path loss maxima are
separated by a distance which is
generally just under the free-space
wavelength and the difference between
such a maximum and the next minimum
may be of the order of 30dB. The loss
maxima are, however, very narrow and
a small movement of the aerial will
reduce the loss substantially. These
standing waves are repeatable and can
be found in different degrees with any
frequency and on many sites. The au-
thor has studied many different cables
but has never found a cable which is
‘completely without them, although
Yoshida suggests?® that with a particular
cable design this phenomenon may be
removed. It is the presence of the
standing waves which makes it imper-
ative to average the coupling over some
distance, as suggested above.
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Modulation effects

The deep minima of signal level will give
rise to an amplitude modulation which
can be very noticeable in a moving a.m.
receiver. It is sometimes assumed that
this modulation effect can be com-
pletely bypassed by using f.m.
transceivers and operating the receiver
in the limiting condition. Recent work
at STL has investigated the r.f. phase
variation experienced by a receiver
moving parallel to a cable energized at
105MHz. Figure 4 shows the resuit of
some of this work, indicating large ex-
cursions from a linear phase relation-
ship the average deviation being around
115°/metre. With a receiver moving at a
speed of 150km/hour, this yields a
modulation with a deviation of
0.013kHz. If the transceivers operate
with a maximum deviation of *2.5kHz
this small f.m. noise still imposes an
upper bound on the achievable s/n
ratio. It is an improvement on the a.m.
case, but may nevertheless prove unac-
ceptable for some tone signalling appli-
cations where the broadening of the
tone spectrum might introduce errors.

Applications
Propagation conditions in many tunnels
are such that reliable v.h.f. or uh.f.
propagation is difficult to achieve with
conventional base station dipoles or
Yagiarrays. A much better result can be
expected with a properly designed
radiating cable system connected to the
base station transceiver and laid along
the tunnel wall or roof. Such systems
have been successfully designed in
many cities. Breitenbach* refers to the
use of cables for the S-Bahn in Munich
and for the U-Bahn at Hanover. Martin
and Webster® describe work done for
coal mines in Britain, and Yoshiyasu et
al®describe test results from railways in
Japan using radiating cables. Above
ground a number of other applications
exist. Harms and Martin’ show that the
UK Transport and Road Research
Laboratory have Leen considering the
feasibility of using radiating cables as a
means of achieving a well-controlled
radiation field for transmitting infor-
mation from the roadside to drivers.
Johannessen and Blair® show how
cables installed in a building can
achieve a good coverage inside the
building with minimum frequency
spectrum occupancy. In this building a
freely radiating antenna was considered
as an alternative, but it was found that a
conventional aerial located on the roof
and giving the same coverage inside the
building would pollute the spectrum
well outside the required geographical
coverage area, by an amount which was
in the region of 50-70dB stronger than in
the radiating cable case. Deane has
shown? the remarkable feature of
radiating cables, which is the .rapid
decay in signal beyond the cable end —
one of the reasons for using the cables
where pollution must be minimized. The
cases quoted above substantiate the
argument that a radiating cable can be

used to advantage where it is kKnown
that the movements of the mobiles en-
able the cable always to be positioned
within some 20-100 metres of them.

Power loss calculation

By way of an example of the kind of
calculation necessary for an installa-
tion, consider a building with two floors
and a ground floor layout as shown in
Fig. 3. It is proposed to use a radiating
cable with coupling at 3m of 80dB and
insertion loss 50dB/km at 450MHz. The
receiver is assumed to need —132dBW
from an aerial which has a loss of 8dB
relative to a dipole. Reasonable
coverage should be achieved by
locating the base station in the security
area and locating a radiating cable in
the ceiling of the ground floor with one
arm towards each of the extremes of the
building. In the factory area the cable
is looped to overcome the extensive
shadowing likely to exist with large
machinery and extra shelving. Maxi-
mum distance from the cable becomes
‘25 metres, giving a coupling of around
100dB. Maximum cable length will be
150 metres, with an insertion loss of 0.15
x 50 = 8dB. From Fig. 1 of reference 8is
obtained a one-sigma variation of 6dB
which must be increased to 12dB to give
95% probability of coverage. This factor
is realistic, since extensive tests indi-
cated that the distribution
approximates closely to a normal dis-
tribution at least up to the 95% values.
Allowing for a 3dB loss.where the
transmitter power is split into the two
cable paths, we get a transmitter
requirement of —132dBW + 8 + 80 + 6
+6 +8 + 8+ 12 + 3 = —1dBW,
which is well within what a standard

base station transmitter provides. A 10.

watt transmission provides some mar-
gin for internal obstructions. N

Measurement

Before measuring the performance of a
radiating cable it is important to ensure
that the transmitter connected to the
cable is properly screened, so that the
path between the transmitter and
receiver is not bypassed. If it is
bypassed, then the results will not allow
extrapolation to other site conditions. It
may be found convenient to derive the
statistically best fitting straight line to a
plot of received signal level against
distance from the transmitting end of
the cable, since the intercept of this line
conveniently yields the coupling, and
the slope approximates to the insertion
loss. The paper in reference 2 indicates
the weakness of this approach and
outlines a more accurate method, using
the probability distribution, which also
includes an allowance for the standing
waves.

Installation

Some cable manufacturers provide
special connectors, since the cable di-
mension is likely to be different from
standard coaxial cables. Where connec-
tors are not available, small diecast
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boxes have been used. The end of the
cable away from the base station may
be terminated in a resistor to keep down
standing waves on the cable itself. In
some cases it is useful to connect the
end of the cable to an aerial via a suit-
able attenuator if, for instance, a small
yard or area outside the building is to be
included in the coverage area. Many
buildings will have an artificial ceiling
to hide service ducts for feed cables to
electric lights and gas pipes, heating
pipes, etc., which can often be used for
the radiating cables. If, after installa-
tion, it is found that a part of the
building has too low a field strength, it
will often be sufficient to break the
radiating cable at the nearest point,
form a T-junction and lay another arm
of the cable into the area with the weak
signal. A simple form of T is a hybrid,
made up of standard cable with the
same Z, as the radiating cable and three
arms at 0.15 and one at 0.65 times the
cable wavelength. '

Cable costs

Cable cost is highly dependent on
insertion loss, and from some cable
manufacturers the radiating cable sells
at about the same price as a coaxial feed
cable of similar insertion loss. 1978
prices quoted for cables with a loss in
the bracket 20—40dB/km at 100MHz
are generally in the range £500-£2500 for
one kilometre length.

The author

Mr Johannessen graduated from the University
of St Andrews in 1962. For three years he
worked with the Radio Division of Standard
Telephones and Cables developing navigatio-
nal aids for aviation. This was followed by a
period at ICL, where he was particularly con-
cerned with the efficient interfacing between
computers and their peripherals. From 1969 he.
has been with Standard Telecommunication
Laboratories where he is a principal research
engineer. Recent responsibilities have included
the study of more efficient use of communica-
tion and navigation systems, the development
of low cost navigational aids and the evaluation
of radiating cables for applications where
spectrum conservation is of particular import-
ance.

Much of the information presented in
this paper forms part of a study carried
out by STL for the Transport and Road
Research Laboratory and is published
by permission of the Director. The au-
thor also acknowledges the cooperation
from many colleagues both at TRRL
and STL have taken part in the work
relating to this paper.
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CHIP MAKERS GO UP-MARKET

SEMICONDUCTOR MANUFACTURERS have léarnt
their lesson from the collapse of the digital
watch market over the past two years.
Fairchild’s latest annual report, just
published, for 1977 shows that the company
made a loss of $25 million on consumer
products. National Semiconductor’s last
annual report, for the year to the end of
March 1977, showed a similar picture, digital
watches causing a fall in corporate profits to
only $10 million on sales of nearly $300
million.

This may be an example of the effects of
miniaturisation. The more devices are pro-
duced the cheaper they become, but the more
have to be sold to bring in the same return.
It’s a fact of economics that the chip makers
will have to learn to deal with.

National’s new factory. just opened in
Greenock, outside Glasgow. has been built
with the intention of better serving the
European market which is, they estimate,
going to become extremely important in the
near future. By 1979, when it comes fully
on stream. National will have spent more
than $10 million on it. The markets they will
be going for are telecommunications, which
they believe has only been beld back tempo-
rarily by economic circumstances and which
is about to benefit from the need for a new
generation of equipment. and the top end of

the consumer market, including video recor-’

ing. They estimate that the needs of the
European consumer are, in equipment such
as hi-fi and colour tv. many years ahead of
those of his counterpart in the United States,
and National want to be ready to pounce
when the market improves. They are now
making the M1011 Dolby noise reduction

chip and expect to produce 300,000 of them a
month by October, though most of them will
go to Japan.

All eyes in hi-fi now seem turned to the
upper end of the market. A recent new
product launch by ITT made it clear that they
are about to abandon the cheaper, mass
market end with which they have been
connected and go for the better-heeled cus-
tomer. Renewed interest in home video
recording. with launches of the Video Home
Recorder from JVC and the Betamax from
Sony following one another in quick succes-
sion, indicates that consumer product
makers want to make products with a higher
unit price that will sell to those less affected
by changes in economic conditions. Allied
with that, the benefits of North Sea oil,
though perhaps less than had once been
thought, will make the European market
more attractive.

The colour tv market will become particu-
larly important to National. European
makers. they say, “incorporate up to ten
times more value in integrated circuits that
their US counterparts.” because more digital
functions are being put on the set. The
Germans, for example, are interested in
microprocessor control of tv sets to plan up
to a week’s viewing, and the display of time
in one corner of the screen.

National also expect the European data
processing industry to provide them with a
lot of business from companies of all sizes.

National European marketing director
Tom Reynolds told Wireless World, however,
that the only market segment they did not
expect much from is the military and com-
munications market. “It’s growing, but it's

far slower, and we don’t see that changing.
The avionics sector may grow but it still hasa
boundary on how much it can grow.”

National estimate that the European mar-
ket and the Japanese market are about equal
for semiconductor chips, but regard the
market in Japan as closed: “We’ve broken a
few fingernails trying to get into that mar-
ket,” said European general manager Charles
Arkebauer. Both Japan and Europe are cur-
rently about half the size of the American
market and growing at 12% a year.

What is extraordinary about the National
plant at Greenock is that it produced the first
known 4in linear bipolar wafer in the world
last December, only eight months after a fire
which completely destroyed the wafer fabri-
cation area. The fire cost them $30 to $40
million in sales last year. The capacity of the
plant will, when it is fully equipped and
manned next year. reach 30,000 to 40,000
wafers a month. amounting to between 40
and 50 million chips a month. One advantage
of the increase in wafer size is that the yield,
the number of chips per slice, increases
because the number of wasted chips around
the periphery of the slice becomes a smaller
proportion of the total. National intend to
introduce 5in wafer production once the
present investment programme has been
completed but with each size increase above
4in the advantages become smaller.

There is no mask production at Greenock.
“That would mean another massive invest-
ment. and there are excellent mask-making
resources in the UK already.” said Tom
Reynolds. The Greenock plant already
represented 30 or 40% of National invest-
ment programme. The chips made in Green-
ock will be shipped out to various assembly
plants around the world. ]
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NEWS OF THE MONTH

Microwave landing — the decision

THE ALL WEATHER Operations Divisional
meeting, held by the International Civil
Aviation Organization in Montreal to decide
on the microwave landing system to be used
world-wide from the 1980s has recom-
mended the international adoption of the
Australian-American system — the time-
referenced scanning beam. The British-
developed Doppler system was voted out by
39 votes to 24, with eight abstentions. Voting
was by means of a secret ballot — a French
suggestion to reduce the possibilities of
“horse-trading.”

A statement issued by the British Civil
Aviation Authority who had proposed the
Plessey Doppler system, reads “The UK
delegation is naturally disappointed that the
... meeting did not select Doppler m.Ls., since
it believes that this is the better and more
mature system.” It points out that the dele-
gates had to plough through about 2000
papers of highly technical matter in a very
short time — a task not easy for those who
had not been directly involved with m.Ls. The
statement goes on to say that a good deal of
work remains to be done before m.l.s. can be
used to full advantage and concludes “The
delegation congratulates the USA and Aust-
ralia. the joint proposers of the TRSB/
Interscan system and wishes them every

success in its continuing development.”

This rather waspish valediction is ex-
plained by the feeling, held by the CAA and
Plessey (and some Americans), that TRSB is
not yet a complete system. The original
proposal and relevant costing submitted to
ICAO entailed the use of a Compact aerial (a
“thinned,” lower-cost type). Most testing
has, however, been carried out using a
“fully-filled” array and the results given to
ICAO have been obtained using this aerial.
Several other types, the AMSCAN, deve-
loped by Texas Instruments, a Rotman lens
and Compact were all developed to reduce
the cost of TRSB, but only the expensive
fully-filled phased array seems capable of
effective landing guidance.

In view of the fact that interest has, in the
last few years, been almost exclusively con-
centrated on TRSB/Interscan and Doppler. it
is surprising that the German DLS (D.m.e.-
based Landing System) began to rally con-
siderable support during the meeting. Its
advantages are its relatively low cost, its
simplicity and its use of a smaller spectrum
allocation than the US/Australian/British
systems, and it attracted a great deal of
support from the smaller countries, some of
which have not yet been able to install the
much older instrument landing system (i.l.s.).

Electrets may reduce chances to

hide radiation risks

A MATCHBOX-SIZED warning device may make
those living and working in areas where
there is a risk of radioactive contamination
less reliant on official, possibly self-
interested, reports of contamination levels.

The equipment which measures radioac-
tive dosage has, until now. been too expens-
ive and cumbersome for the man in the street
to use. Now the French Laboratoire d’Elec-
tricité Genérale de I’ecole Superieure de
Physique at de Chimie Industrielles in Paris
has developed and licensed a cheap device
which will provide a pocket alarm once a
given radiation dose has been exceeded.

There are two main types of radiation
measurement device. One measures the
equivalent doses received over a period by
people in or near irradiated areas. These
dosimeters may use photographic films sen-
sitive to X, gamma and beta radiation which
are developed at regular intervals, radio-
flourescent glasses whose flourescent
emissions are proportional to the absrobed
ultra-violet dose, and stylodosimeters with
ionisation chambers, which are elec-
trometers whose charge decreases as a func-
tion of the irradiation dose. The first two
cannot be read directly by the user and
accidents may be detected only after a time.
The third device provide instant readings but
they are fragile, expensive and. if the elec-
trometer is accidentally discharged, unreli-
able.

The second type of device. called flow-

meters, give an instantaneous measurement
of the radiation intensity, and can trigger an
alarm once a set threshold has been reached.
The Geiger counter is an early example. They
are expensive and bulky so tend to be used
only for checking and decontamination.

The device developed by the LEGde
'ESPCI measures the dose absorbed but is
also able to trigger an alarm if the dose
threshold is reached. The principle is that the
external field around an electret (a per-
manently polarised dielectric material) de-
creases in the presence of ionising radiations.
This is because they alter the conductivity
of the electret, and the electret attracts
surrounding ions.

The electret is sandwiched between two
electrically-connected electrodes. The elec-
tret is bonded to one of them but insulated
from the other by a layer of air into which
any radiation ions may enter. Initially the
electret attracts the electrode to which it is
not connected., and a restoring force is
applied by a spring. But as ions enter the air
gap the attractive force lessens and the
spring moves the electrode away from the
electret, setting off the alarm.

The absorbed dose may be measured by
applving a voltage between the two elec-
trodes cancelling the electret field. the value
of voltage needed to move the electrode
away from the electret béing related to the
absorbed dose. The device's sensitivity de-
pends on the initial charge of the electret. the

It is. therefore, even more surprising that
towards the end of the ICAQ meeting the
Germans withdrew their proposal, issuing a
joint paper with the Americans and Austra-
lians supporting TRSB. A Plessev spokesman
told WW that a hybrid TRSB/DLS system
will be discussed, and it seems possible that
those countries who voted for TRSB will
have supported a system other than the one
for which they voted.

Commercial considerations must now be
examined, since it has often been said that.
whichever system was adopted. manufac-
turers anywhere could make the equipment.
But no indication of the royalties payable
has been expressed by the Americans. They
are on record as saving that, since the or-
iginal Doppler patents are American. they
could impose large rovalties, but would
waive them if Doppler were chosen. There
would be no royalties pavable on TRSB. they
have said. So it would appear that they
cannot now change their minds and ask for
rovalties on a non-patented system. and
Plessey expect to make TRSB equipment
freely. without licence problems. They
already use the electronically-scanned beam
in the AR3D three-dimensional radar. Pro-
spects therefore look reasonably good for
Plessey.

strength of the spring and the thickness of
the air gap. The triggering threshold may be
adjusted between I and 40 Rem (Rontgen

.equivalent man). The device does not use any

energy from its three nickel cadmium
rechargeable cells as long as the sound and
vision alarms are not triggered. The device
will sell for less than $20, according to LEG de
I'ESPCI.

The ESPCI belongs to the City of Paris, and
the Laboratory of less than a dozen people
who developed the device is one of ten within
the School. Initially they had been doing
basic research on the properties of dielectrics
and. in 1972, they noticed what they thought
was a new effect. the electret effect. It turned
out to be fairly well-known, but Bell Labs.
who discovered it in 1962, thought so little of
it that they didn’t patent it.

The first industrial devices to use the effect
were microphones, where the high quality of
capacitor microphones was desirable but the
inconvenient polarising power supplies they
required were not. Electret microphone pro-
duction has risen to 1000 million units in
about five years, and is likely to increase if

" postal and telephone authorities begin to use

them in telephone handsets.

The nuclear debate is as active in France
as in Britain, and it is bound to take a new
turn if methods of measuring radiation be-
come so easily and cheaply available to
workers and environmental lobbyists. What
the device cannot do. however. is decide
what radiation dosage these groups should
accept before the alarm is triggered. The
levels that we were told were safe ten years
ago are now being treated with some scep-
ticism and a great deal of anxiety. 0l
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Engineering education may be the political
battleground of the ‘80s

ANY RECOMMENDATIONS the Finniston inquiry
makes for the education of engineers will not
be implemented if they do not meet the
collective approval of the engineering pro-
fessors at Britain’s universities.

Although the Engineering Professors’
Conference, which represents Britain’s 500
professors of engineering in 55 universities, is
unlikely to state this quite so baldly in its
evidence to the Finniston Committee of
inquiry into the engineering profession, the
120 professors who attended the annual
meeting of the conference at King’s College,
London, in early April seemed united on the
needs of engineering as well as on the need to
present to Finniston a unanimous view.

The conference, which met in closed ses-
sion for most of its three days, heard some
tough talking, but the degree of willingness
to abandon cherished viewpoints was,
according to some of those present, remark-
able for a group of men not usually noted for
either reticence or the ability to compromise.
Most of the arguments appeared to be about
means, not ends, and if true this means that
Finniston is likely to receive a submission
from the elite of the science teaching profes-
sion that will burn a hole in his desk.

The chairman of the Conference commit-
tee, Professor Chisholm of Salford Uni-
versity, seemed pleased with the way the
meeting had gone, though he was unwilling
to say what proposals they would put to
Finniston until they had approved a final
draft and submitted it to the inquiry, prob-
ably in mid-May.

Nevertheless it appears that the evidence is
likely to contain a proposal for increasing the
length of engineering degree courses from
three years to four. The extra year should be
aimed especially at more able students. The
degree should be retained as the qualification
for entry to the engineering profession. There
should be greater contact between industry
and the universities. Students should start
periods of industrial training earlier in their
courses than they now do, and university
departments should be more willing to offer
their skills and facilities to industry.

Students should have a trial period of
industrial training before their degrees, and
this should come early in the course, prefer-
ably between leaving school and going to
university, and certainly before starting their
third year. The experience would be valuable,
say the professors, in teaching students the
way industry is “organised, or disorganised,”
the way the trade unions operate and so on. It
is difficult, they say, to teach engineering
design to students who have never seen
anything manufactured.

The conference is aware that there are not
enough training places in industry for the
students that want them, and they say that
university departments will have to make a
greater effort to persuade firms, particularly
the smaller and middle-sized companies, that
it would be in their interest to provide the
places. The trade unions should also realise
that the students undergoing training must
be allowed to try their hands at tasks nor-
mally done by others. The government, in
their turn, must provide the money to make

the four year courses both possible and’

worthwhile.

But the professors have laid greatest stress
on their own part in the impoving of en-
gineering education standards, which they
see as the key to the rejuvenation of British
industry and the economy. As well as ac-
knowledging the extra work involved in
greater contact with industry, the professors
call for a halt to the freezing of university
posts. Additional staff will be needed with
considerable industrial experience, they say,
and industrial experience should be accorded
greater importance as a qualification for
senior lectureships and even chairs in en-
gineering than it now is. At the moment there
is too much emphasis on research and
published papers as qualifications for uni-
versity posts. Higher pay would be needed to
attract the talent the universities wanted.

The submission is also going to contain
some strongly-worded proposals on secon-
dary education. For example, Denis Healey’s
budget proposals for increased spending on
the training of mathematics teachers is un-
likely to go far enough for the professors,
who think that maths teaching, as well as
that of science and modern languages, is of
the first importance if engineering is to
benefit. In addition, they support the
Standing Conference for University En-
trance in proposing a common core syliabus
in sixth form mathematics. They see no
advantage in the proposed introduction of N
and F level exams, and say that A level
should be retained as the basis for entrance
to university. Schools should have closer
links with local industry, the universities and
professional institutions to give a more in-
formed picture of industry than pupils seem
currently to absorb. There should be no
common system of examinations at 16 plus.

More broadly, the professors were anxious
to stress that they were keen to increase the
quality of engineers, not necessarily the
quantity. They identify three classes of en-
gineers: the high fliers, with “real creative or
management potential”, who would benefit
from the degree’s extra year; the average
engineer “with sound knowledge of en-
gineering practice and responsible ex-
perience” whose education so far has been
too acedemic; and the technician, who would
not need a degree, but would provide vital,
highly-skilled support for the other two.
More technicians need to be trained, they
say.

The meeting was addressed by Sir Kenneth
Berrill, head of the Government *“‘think
tank,” at one of the closed sessions. He told
the meeting that the problems of industry in
general and education in particular were so
complex that no ready solutions could easily
be found. But he urged that the professors
arm themselves with a closely-argued case to
put forward to both Finniston and, in the

debate that would follow it, the Government. -

It appears that his off-the-record remarks
revealed a rather gloomy future for the
British economy.

The responsibility for implementing
Finniston will belong to the Government of
the day. Those proposals affecting education
will be the responsibility of the Minister for
Education and Science, whoever that will be.
There’s little doubt that the professors have
got the bit between their teeth. In the four

years since the Engineering Professors’ Con-
ference succeeded an earlier 20-year old body
it has grown from what one committee
member described as “a social club” to a
fairly militant, active and determined press-
ure group.

How effective they will be remains to be
seen. One is reminded of the 1947 battle over
the introduction of the health service, es-
pecially when delegates seem so self-
conscious about their lack of standing
compared with that of the medical profession
— in a single hour medicine or branches of it
were mentioned half a dozen times.

In the late '40s, of course, the doctors lost.
But there are important differences. Firstly
the doctors had wanted to avoid change
which, as they saw it, would erode status
they had already attained. The professors
want to institute changes which will bring
them, and hence they believe engineering, a
status it currently lacks. Secondly, the
education ministry has never been the source
and inspiration of much political ambition.
The DES is something of a backwater for an
aspiring Prime Minister. But even in the
event that the Prime Minister of the day were
to break with precedent and appoint as
Secretary for Education the best of the talent
available to him there seems no-one on either
front bench who matches even remotely the
ability of an Aneurin Bevan. The Professors’
chances of getting their way look good. [

Renewed attack on
Hitachi

The electronic components working party
of the National Economic Development
Council has produced a report saying that,
had Hitachi’s application proved successful,
5,000 jobs would have been lost in the UK~
electronics industry.

Largely repeating arguments put forward
before Hitachi were forced to withdraw their
application, the working party. whose
members include Jack Akerman of Mullard
and five representatives of trade unions,
including the chairman, said that the plan
would have added capacity to an industry
which already had too much.

Particular attention is drawn to “Hitachi’s
operating methods.” Hitachi would not keep
promises to buy a certain proportion of
British made components for its tv sets, and
there were no sanctions which could be
applied if the company did not keep its
promises. The company would have pleaded
“technological problems™ in reverting to its
normal sources of supply.

The party calls for greater management
skills and greater capital investment to halt
the rise in imports and increase exports.
Imports must be reduced by 5 per cent a year,
producing a trade surplus in the industry of
£270m by 1980. The current deficit is £170m.
Imports must be reduced to a quarter of the
UK market. British output would need to
double.Because of over-capacity this implies
somewhat less than double the capital
investment. []
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New signs of activity in the

s.a.w. market

THE PARIS Electronics Components Show in
April was the scene of some furious lobbying
by the makers of surface acoustic wave
(s.a.w.) devices. GTE, for example, seemed
anxious to make it known that they were
ahead in s.a.w. technology, while Plessey
were stressing their ability to produce reli-
ably in quantity. Others in the ring include
Philips/Mullard, Siemens and Plessey.

S.a.w. filters for use in tv sets are now
cheap enough to compete with conventional
LC filters. That is why most tv makers have
started or are about to start using them in tv
if. strips. Rank say they now use them in
teletext decoders but, from July, they will be
phasing Mullard and Plessey s.a.ws into ail
their sets. Decca say they have just produced
a circuit design and will be using them well
within a year. Thorn are not using them yet
but hope to start production within a month
or so using Plessey devices.

GEC say they are unlikely to put them into
any of their sets this year, though they are
looking at various designs. New receivers
will have provision for s.a.w, but they are
waiting for newer devices to arrive which do
not present such a great reflection problem.
They are interested in the GTE devices,
though they will have to wait for one that is
suitable for use in British sets. The devices,
say GEC, would be best suited to use in
teletex decoders through their present de-
coders do not use them.

There have been a number of reasons for
the expense until now: the low yields
achieved from each batch of devices; the
expense of the material used; and the cost of
the equipment needed to produce the
circuits. Now yields have improved, cheaper
material is used and the equipment cost can
be written off. g

Suppliers admit privately that the s.a.w.
market has not so far lived up to the hopes
expressed for it when devices first began to
appear a couple of years ago. Demand may be
as low as half capacity, less in some cases.
Plessey announced the delivery of their
millionth chip, to GTE subsidiary Saba, in
Paris, but clearly they had expected to have
sold the millionth device some time before
that. Plessey, who independent sources agree
seem to be up at the front of the field, began
deliveries at the beginning of May, 1977.

There seems no clear reason why there
should be a sudden rush for s.a.w. other than
what one source described as a bandwagon
effect. Once one maker begins to use them, as
they have on the Continent, the others fol-
low. The price is now competitive and there is
the additional advantage that the sets do not
need alignment either before despatch or,
vitally important for our traditionally rental
market, after they leave the factory.

Teletext is one reason ror the change. It
requires more stable circuitry, with better
phase response, which would be difficult to
achieve using conventional i.f. strips. One
reason for all the activity in Paris may have
been that the German Bildschirmtext service
may begin before the autumn. Many eyes
were on Siemens, who might be expected to

have an advantage in the German market,"

but it appears that their market will be fairly
local, whereas Plessey and the rest will have
their eves on the world market, with all the

complexity of different standards that that
involves. Siemens were content to announce
that they were now making their s.a.w.
devices on lithium niobate, which the others
are already using.

In general, four types of material are used:
quartz, zinc oxide, bismuth germanium
oxide, and lithiam niobate. The first is used
where temperature stability is of over-riding
importance, bismuth germanium oxide offers
a delay of around 6us/cm, about twice that
for other materials, and this makes it useful
where the wavelength at the lower frequen-
cies used would otherwise increase the size of
the chip. Lithium niobate, however, has a
much greater coupling co-efficient than the
others, around 5% compared with 1% or less.

Siemens originally intended to use a cer-
amic material with piezo-electric properties
as the substrate for the comb-like filter
structures. “However, the high cost of
manufacture and low constancy of this
material were not in keeping with the low
price level demanded for television sets.
LiNbO , single crystals, in contrast, open the
way to economical batch production with
optimum filter characteristics and the high-
est possible frequency accuracy.”

In addition the devices have not been easy
to design into a tv set. The insertion loss of a
conventional LC filter is around 5dB, while
that for an s.a.w. filter is at least 10dB greater.
For that reason they have to be supplied with
a preamplifier to supply the right level and
preserve the signal-to-noise ratio, but the
higher the gain of the preamplifier the more
likely it will be that breakthrough will occur
from the tuner’s input to its output, diminish-
ing the sharpness of the traps at either side
of the fundamental frequency of the filter.
The output impedance of the tuners is also
complex, with a modules which may vary
with frequency from 30 to 40 ohms at angles
of +75° or so. This has made them difficult to
match into the following i.f. i.c, causing
reflections.

Plessey, besides offering s.a.w. filters to
suit NTSC and British and European PAL
systems, have produced a new preamplifier,
the SL1430, for their s.a.w. devices. It

A television picture i.f. stage using a Siemens
B39936 surface acoustic wave filter, at top
left of the board.

requires only an external capacitor, they say,
and its balanced differential output couples
straight into the s.a.w. filter, which then goes
into the video if. i.c. input.

All the makers now stress that the techni-
ques now in use make available devices
which are consistent in performance in large
quantities. GTE are also stressing the
importance of making the devices to CCIR
PAL standards.

There seems no reason why s.a.w. devices
should be confined to tv sets.

The military market for s.a.w. is well ahead
of the consumer market. Cost is less of an
object than performance, and s.a.w. is used,
for example; in the British Airborne Early
Warning System (AWACS) and other pro-
jects.

One outcome of the slow start has been
that rival makers have been talking earnestly
to one another when selling the idea of the
technology to the outside, buying, world, but
are prepared to cut one anothers’ throats
now that orders can be landed. And once the
customers start to get on the bandwagon we
may expect to see further rapid improve-
ments in their performance. The next stage
will be to combine the preamplifier and i.f.
stages in a single package. []

MAVIS—assistance for the handicapped

At a recent colloquium on home television
data systems, Julia Howlett of the National
Physical Laboratory described MAVIS,
which is a microprocessor/television set
combination intended as an extremely ver-
satile teletext display and aid for motor-
handicapped people.

A Zilog Z80 micro, with 16k r.a.m. and 14K
p.r.oom. for short-term and programme
storage, a bubble memory for bulk storage
and a cassette facility, is contained in a small
unit attached to a domestic television
receiver.

The applications of the system are such
that severely handicapped children and
adults who are able to do hardly anything for
themselves are able to play, draw, write,
calculate, control peripheral equipment,
operate toys, control fires, lights, etc., using a
puff/suck tube, pedal, joystick or one of

several arrangements of keys or switches.

The system is essentially a word processor
with additional commands for the control of
external equipment (fires, lights. etc). In its
application as a controller, a command can
be “typed” on the screen, using any of
the methods of input, and the word “com-
mand” selected from a matrix of available
instructions, whereupon the desired action
will be carried out.

Work is currently being carried out on the
simulation of speech and many suggestions
have emerged from demonstrations already
given for further application, not only for the
handicapped, but as a straightforward infor-
mation system for domestic use.

MAVIS is the result of cooperation bet-
ween the NPL and Loughborough University
of Technology. Ferranti Ltd at Moston are
currently building the second proptotype.
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FCC produces ideas for better

spectrum use

LABORATORY AND field test results show that
the existing mobile radio bands could hold
seven to ten times more channels using
technology that exists today. according to a
study commissioned by the FCC. News of the
still unfinished study, by Dr Bruce Lusignan
of Stanford University, came in a report,
“Spectrum-efficient technology for voice
communications” by Raymond M. Wilmotte.
plans and policy co-ordinator of the FCC’s
task force (See WW News, February '77,
p.41). Lusignan’s study was undertaken to
see whether the existing US mobile radio
bands could be used more effectively to allow
greater traffic.

These test results have now given the force
sufficient confidence to brief the Commission
about a spectrum-efficient technology and
its implications. The spectrum-efficient
technology referred to is a narrow-band
system which uses s.s.b. rather than f.m. It
employs an amplitude compandor and a
newly-developed frequency compandor.
which enable voice signals to be transmitted
using a channel bandwidth of 2.5kHz, instead
of the 15 to 30kHz currently required.
Although the cost is estimated to be up to $90
more per system than current f.m. systems,
the signal quality is just about the same as
that using current f.m. systems. and under
high-interference conditions it is usable
where the f.m. systems, and under high-
interference conditions it is usable where the
f.m. signal is unintelligible.

As a result, using the narrow band tech-
nology exclusively, the number of land
mobile channels possible below 470MHz
could increase from 1,586 to 12,390 and the
channels above 800MHz could increase from

600 to 6,000. By interlacing the narrow band
channels with the existing channels, these
numbers could increase to 3,434 and 2,400
respectively. The 470 to 512MHz band was
not included because of the relatively small
areas available for use by land mobile ser-
vices.

Currently, 56MHz is allocated for land
mobile radio use, and if narrow band tech-
nology is used exclusively, the existing land
mobile radio service could be accommodated
in 6MHz, thus freeing 50MHz (not including
the 800MHz domestic public land mobile or
general reserves).

Wiilmotte’s reasons for the non-
appearance of this technology until now is
that market forces have required manufac-
turers to place a much higher emphasis on
cost per unit than on spectrum efficiency and
that. for the last two decades, attention and
money for research has been largely focused
on digital rathier than analogue techniques.
For these reasons, the task force focused its
attention on anlalogue techniques.

According to Wilmotte, in introducing a
new technology into the national com-
munications system, the FCC will be entering
areas in which it is relatively inexperienced.
A procedure could be established by reserv-
ing spectrum space for each service, to be
used exclusively by new technology having
specified spectrum-saving characteristics.
This space would be gradually filled by the
new users, switching from operations using
current, less efficient technology. The space
vacated by the less efficient technology
would then be available in which to intro-
duce even more efficient spectrum-saving
technology.[ ]

Sony close on Matsushita’s heels in

home video

Though Sony’s Betamax was announced
three years ago — six months before its VHS
competition — its UK debut followed that of
Matsushita’s VHS by weeks. Obviously con-
cerned at the timing of JVC's UK introduc-
tion of VHS at the end of February, Sony
brought forward its “launch” (though not
apparently its deliveries) from later in the
year, staging a very professional show that
was led by Sony chairman Akio Morita.

Betamax actually had a one year lead in
the market, but Akira Hirada of Matsushita’'s
overseas operations division told journalists
some eight months ago that they were
“catching up fast in Japan and especially in
the U.S.” claiming a 40 to 50 per cent for VHS.
By 1980 JVC recently said they expect VHS
to have 65 per cent of the U.S. MARKET.
Sony say they have already sold 500,000
Betamix units in the U.S.A. and Japan. (At
the Berlin radio exhibition they quoted a
figure of 300,000, which indicates a selling
rate of around 25,000 per month.)

At the VHS launch at the end of February
JVC put the UK market at 250,000 machines
by 1980 and said that they expect the UK tq
absorb 100,000 units (all makes) in the next 12
months. Others are less optimistic. Mar-
keting executive Joe Clarkin of 3M reckons
that is “a little excessive” and at a recent
press visit to 3M’s tape manufacturing plant
at Gorseinon estimated 15,000 VHS units will
be in the UK by the vear end. Peter Hutch-

ings, director of the recording materials
division at 3M, told Wireless World that
while he saw a steady increase in video tape
sales, that was in the educational market,
and that current domestic sales are in-
significant ‘‘and will stay so untM the
(recorder) price drops to around £500.” Per-
haps this will come sooner rather than later.
Either way, 3M expects to have Betamax
cassettes available — they are already a
licensee in the US — when the machines
arrive in June and is currently negotiating
with Matsushita over VHS cassette
manufacturing.

Main point of difference between these
long-play machines and their predecessors is
higher recording density, leading to longer
plaving time and lower tape consumption. At
around £13 to £14 recommended retail for a
three-hour cassette, tape cost works out at 7p
per minute (if the tape is used once). It is in
response to this situation that Philips
dramatically cut the price of their cassettes in
the UK — their N1700 plays for 2% hours,
earlier models one hour — so much that other
tape makers say they can’t make it at that
price and make a profit: “margins are trim-
med to dangerous levels,” Peter Hutchings
recently told journalists. The machines
themselves are similarly priced, the Sony
SL8000OUB at £750 “expected” retail and the

continued on page 77

News in brief

Scenic Sounds of London are now selling the
Transamp LZ differential input-output amplifier
module for recording console microphone
input circuitry and medical and industrial use.
Noise figure can be less than 1dB, say
Transamp. Price say Scenic Sounds is £20.

The Recording Industry of Ainerica (RIAA)
have suggested a new playback curve which
reduces disc rumble. The present RIAA curve
exaggerates rumble by lifting the bass, some
20dB at 20Hz. The new curve rolls off below
30Hz with a relative level of reference to 1kHz
of —0.2dB at 2Hz.

Voyager 2, launched last summer to fly past
Jupiter in 1979, has developed a fault in its
radio receivers. One of the two receivers may
have failed and the other may have difficulty
receiving commands from earth. The craft
switches receivers if a command is not
received from Earth for seven days. Engineers
are trying to study telemetry from Voyager 2
(there are no transmission problems) to
simulate conditions and rectify the fault. By
mid-April the two Voyagers were about 300
million miles from Earth.

The ESA Meteosat 1 has been transmitting
meteorological data daily since the end of
March to the European space operations
centre at Darmstadt from the French naval
vessel Henri Poincaré. Every three hours the
ship’s position, wind and sea temperatures,
and other information is sent via satellite from
special equipment which future ships may
carry as standard.

The replacement for OTS 1, destroyed last
year (WW News Nov. '77 p.53. Jan. '78
p.35) may now be launched on or after May 4.
It has already been delayed because of
technical problems with the Japanese
communications satellite which had been due
to precede it, and because of that old
favourite, faulty cable connectors.

The Soviet Union launched its 1000th Cosmos
satellite on March 31. Cosmos 1000 will
supply navigational information, constantly
sending out signals of fixed frequency to allow
ships accurately to determine their position
when weather conditions make this impossible
using coastal and global ground systems, or
the stars. The initial period of revolution is
104.9 minutes, apogee 1,024 km, perigee
978 km, and orbit inclination 83 .

According to Tass Correspondent Nikolai
Zheleznov, writing in Soviet News, 'In
establishing the co-ordinates, use 1s made of
the Doppler effect. The frequency of the
signals changes because of the speed of the
satellite. Using this data an electronic
navigator can produce navigational
information in a convenient form —
geographical co-ordinates and precise
astronomical time."’

The principle appears to be similar to that of

. the Transit satellites used in the US Navy's

navigation satellite system (WW Feb. 1975,
pp.52-57). Such satellites should make
possible a large degree of automatic
navigation.

Mr Ken Jolly, who retired as director of the
British Radio Equipment Manufacturers’
Association and the Radto Industry Council on
March 31, has been succeeded by Mr Oliver
Sutton CBE.
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The Morsemaker

A digital instrument for producing random Morse signals

by Murray Ward, B.Sc., M.Sc. Ed.

This unit uses ¢.m.o.s. i.cs powered from
a 9V battery to produce a continuous and
random string of Morse numbers or
letters. Because the speed can be varied
over a wide range, the instrument
enables anyone learning Morse to
practise at their own pace. A rotary
switch selects numbers, short letters
only, or any letter. Other controls are for
pitch and volume. A key jack is also
provided so that the instrument can
function as an audio oscillator for sending
practice.

MORSE characters can be generated
digitally with one clock pulse by making
use of the time relations in the code. A
dot is one unit of time, a dash is three
units, the space between dots and
dashes within a character is one unit
and the space between characters is
three units.

For numbers, the Morsemaker takes
advantage of two characteristics. Each
number contains five elements, and
within each number there is at most one
changeover from dots to dashes or
vice-versa. Numbers are produced by
selecting at random the first element,
either a dot or dash, and one
changeover point after the first, second,
third or fourth element, or no
changeover for numbers 5 and 0. The
number is then ended after the fifth
element.

For letters a different strategy has to
be used because they vary in length
from one element to four, and most of
them change over from dots to dashes
more than once. Therefore, letters are
generated by selecting at random the
first element, the changeover points,
and the end of the letter after the first,
second, third or fourth element. In this
way all of the possible combinations of
two elements taken 1, 2, 3, or 4 at a time
are produced. Because only 26 com-
binations are required, the four extra
groups have to be eliminated. A block
diagram of the Morsemaker is shown in
Fig. 1. The complete instrument only
uses NOR gates and D type flip-flops as
shown in Fig. 2. A tone oscillator, which
is formed by two NOR gates, provides
the audio output and also a means of

Fig. 1. Block diagram of the Morse-
riaker. All of the circuit operations are
carried out by NOR-gates and D-type

flip-flops.
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“randomising’’ the sequence of cha-
racters. A similar circuit with a longer
time constant forms the clock which
operates at the dot frequency. In the
randomising circuit a diode modifies the
duty cycle of the oscillator by altering
the charge and discharge time of the
capacitor. This ensures that the string
of characters is random.

The dash latch uses a D type flip-flop
arranged to divide by two. The Q output
is recombined with the clock pulses
through an OR gate to fill the gap be-
tween alternate dots as shown in Fig. 3.
This produces dashes that are 3 dots
long and separated by the length of a
dot. Any voltage spikes on the output of
the latch are removed by a 10n capacity.

If clock pulses feeding the NOR gate
are prevented from reaching the flip-
flop, a string of dots is produced. This
happens when both inputs to gate
4001/2b are low which in turn is depen-
dent on the state of the dot/dash
changeover latch. Therefore, the initial
state of 4013/1a determines whether the
character to be generated begins with a
dash or a dot.

The output of the dash-latch is con-

nected to a stepping chain composed of
three divide-by-two flip-flops whose
outputs form a six step binary count as
each element in a character is produced.
At the beginning of each character
these flip-flops, together with the
dash-latch, are reset so that outputs G,
H, and K are high. In practice it is not
necessary to use all of the 3 digits in the
binary output, see table 1. For example,
in step 6 which is used to signal the end
of a number G H K is never reached, so
H can be left out and step 6 defined by G
K. Similarly, step 5 is used to end the
longest letters and to effect the dot/
dash changeover for the numbers 4 and
9. Steps 1 to 4 all contain K so K on its
own will define step 5.

A second chain of four flip-flops
forms the directing chain which deter-
mines the particular number or letter to
be generated. Unlike the stepping chain
whose state changes as a character is
being generated, this one changes only

Fig. 2. Complete circuit of the Morse-
maker.
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Table 1 Boolean control expressions
Stepping chain
full short
version  version
1 GHK [GH] reset position
2 GHK [GH]
3 GHK [GH]
4 GHK [GH]
5 GHK [K]
6 GHK [GH)

End of number

(GK]

End of letter _ _
XYZ[GH] +XYZ[GH] +YZ[GH] +[K]

=(X[GHl +X[GH])YZ+Y2Z[GH] + [K]

Dot/dash changeover

number
(YZ[GH] + YZ[GH] + YZ[GH] +
YZ[K])WX

letter

W [G H] + X [G H] + Y [G H)

Blocked letter combinations

VWXY +VWXY +VWX)[GH]
The square brackets have been included to
make the stepping expressions easier t0 pick
out; they have no mathematical significance.
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between characters and its state is
“randomised” by a burst from the tone
oscillator.

Production of characters

Table 2 shows the Boolean expressions
for Morse characters. Number 2, which
in Morse code is.. — — —, starts with a
dot so at the beginning V must be low.
At step 3 there is a changeover from
dots to dashes, brought about by Y Z
from the directing chain together with
G H from the stepping chain.
" Other numbers are produced in a
similar way, except for 5 and 0 where W
X prevents any changeover. The out-
puts of W and X can be combined in four
ways, WX WX WX WX, so thereis a
lin 4 chanceof a5or0in along string of
numbers. This is higher than the 1 in 5
needed for equal probability of all
numbers, but in practice it is not
noticeable. There.is no particular reason
for using WX as any one of the four
combinations would serve equally well.
In the case of letters, for example X,
the V output from the dot/dash

changeover latch is high. Because X
starts with a dash the change step from
dash to dot is brought about by W [G
H]. .

This produces a pulse at the C input of
the changeover latch which changes
state, and prevents dot pulses from the
clock reaching the dash-latch. In this
instance only two dots are produced
because at step 4 the expression Y [G H]
re-activates the changeover from dots
to dashes. The letter X ends at step 5
with the term K.

Between characters
Several things happen in the period

between one character coming to an

end and the next starting as shown in
the block diagram. While a number or
letter is being produced the Q output of
the control-latch is low. At the rotary
switch that selects either numbers or
letters, the character-end signal is a
positive pulse. When this reaches the
control-latch via two gates the latch
changes. state and four operations fol-
low. One input of 4001/1c goes low to
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prevent any further pulses reaching the
latch from the character-end circuits.
The centre input of 4025/2c goes high to
silence any audio output. The dash-
latch and the latches in the stepping
chain are reset. A burst of tone enters
the directing chain via the “random-
iser.” This burst continues until the next
pulse reaches the control-latch via
4001/2a, resetting it to the Q high state
ready for the next character to begin.
There are short breaks in the tone sup-
plied to the directing chain due to the
diode in the “randomiser” oscillator.
This prevents any possibility of the
Morse-maker getting into a groove and
repeating the same sequence of cha-
racter. All of these operations take place
on a period equal to three dots between
the end of one character and the begin-
ning of the next.

During this period the state of the
changeover-latch is also made random
so that the next character may begin
with a dot or a dash. When the control-
latch resets the stepping-chain, G and H
go high. At various times during the
“randomising” of the directing-chain, Y
and Z are high and pulses reach the
changeover-latch.
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Table 2 Boolean expressions for Morse characters
Morse character numbers Boolean expression
dot/dash end of
changeover character
limo=ee B Y Z[G H]
D oo = = = 7—— YZ[GH
3...—— 8 — — — Y Z [G H] (G K]
4. ... — 9 — —— — Y Z[K]
5..... 0————— W X inhibits
changeover
Morse character letters
1 element
E. T_ XY Z[GH]
2 elements
A — N—. W _ _
XY Z[G A]
(- M— — W The author
Murray Ward graduated from Southampton
3 elements University in 1953 and taught for 15
R.—. K—.— \./.V. X years in schools. After completing an M.Sc
u..— G——. WX 2GR in educational research at the University of
- ( ] Surrey, he worked on curriculum evaluation
W. — — D—.. wXx for the Schools Council. At present he is
S 0——— LR employed by the National Foundation for
Educational Research and monitors the
4 elements standards of mathematics in schools for the
(blocked) Assessment of Performance Unit of the
R cC—.—. W XY DES. He holds the amateur radio callsign
F..—. Q— —. — WXY G3KZB.
PL—=. X=.. = WXY
\ (blocked) o
V.. .— = = W XY -
B [k}
L.—.. Y—. == LR two reasons — it is always available, so
Llockes) . TR afew moments’ practice can be taken at
S s_. WXY any time, and its speed is continuously
(blocked) variable so, together with the short-
H.. . . —_—— WXY words-only mode, the unit has an effec-
tive “difficulty control.”
First element
v v Acknowledgement
I am grateful to D. G. Martin, University

From table 2 it can be seen that the
expressions controlling the ends of let-
ters are XY Z[G H], XY Z[G H], and
?Z[a H] for letters containing one, two
and three elements respectively. Each
of these contains the term Z. For letters
of four elements Z is low. This enables
the Morsemaker to output only short
letters by preventing Z from going low.
To do this the set input of flip-flop
4013/3b is taken to +9V via a 1IMQ
resistor.

There are four combinations of dots
and dashes that are not used in Morse
code for English. All of these consist of
four elements. If one of them is
generated by the randomising process,
itis detected at step 1 and converted to a
short letter by changing Z to Z.

As noted previously, the numbers 5
and 0 occur slightly more often than is
required. There are some similar varia-

tions for letters. The proportions of 1,2, -

3 and 4 element letters is determined by
the respective end-of-character expres-
sions from the directing-chain. Letters
consisting of just one element, E and T,
are generated more frequently than the
others. Furthermore, the blocked letter
combinations are converted to E; U, O

and M. In practice, however, this is not
obtrusive.

Conclusion

The Morsemaker has been designed to
supplement rather than replace other
sources of Morse code, such as cass-
ettes, discs and RSGB slow Morse
transmissions. The device is useful for

CLOCK INPUT (DOTS) _]—Lrl_l—l__rl_.

'
'
' |

Q OUTPUT

DASHES _I U l—l

Fig. 3. Producing a dash from three dots.
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Mobile radio bandwidths

The case for 12.5kHz channels and a way of dealing with data

by W. M. Pannell, Pye Telecommunications Ltd

The article begins by showing the
disadvantages of widening an existing
bandwidth to accommodate new
technigues which could easily change
over the next decade or so. Many of the
arguments advocating the use of wider
band f.m. techniques are concerned with
environments not typical of the UK and
other countries, and include theories
based on ideal situations. Similarly,
arguments against the narrow band a.m.
equipment used in the UK are often
conditioned by tests in different
environments. The article concludes by
proposing a common channel bandwidth
unit, a single unit which on its own is
suitable for speech transmission but
which can be used for high speed data by
employing two or more adjacent units.

The systematic reduction of mobile
radio channel bandwidths has been
pursued vigorously in the United King-
dom over a number of years, resulting in
a reduction of channel spacing — by
successive factors of two — from
100kHz in the 1950s to the channel
spacing of 12%kHz currently in use in
the v.h.f. bands. During the same period,
amplitude modulation has been the
predominant mode of operation,
although more recently, the use of
frequency (phase) modulation in the
v.h.f. bands has been increasing. This
trend has possibly been influenced by
the exclusive use of f.m. in the u.h.f.
bands which use, at the present, 25kHz
channelling.

During the same period, bandwidths
in the USA have also been steadily
reduced, but have tended to stop short
of those adopted by the UK. The dif-
ference in policy can be attributed to the
almost exclusive use of f.m. in the USA,
although the use of single frequency
simplex may also have influenced the
decision. Currently in use in the USA
are v.h.f. bandwidths of 20kHz below
50MHz and 30kHz above. U.h.f. chan-
nels are now based on 25kHz incre-
ments.

As the channel spacings have become
smaller, the adverse effects of such
reductions on the performance of sys-
tems employing frequency modulation
have been seen to increase, while with
a.m. the reduction in the performance
involving some parameters has been
considerably less. It could be broadly
stated, that, with frequency modula-

tion, it is the channel bandwidth rather
than the “state of the art” limitation,
which restricts the performance,
whereas with a.m. the reverse tends to
be true. It is for these reasons that in the
UK, with the predominantly a.m. mar-
ket, the trend has been towards nar-
rower channels, while the USA, and the
other countries which use f.m. almost
without exception, halted the channel
splitting process when a measurable
loss of performance using the f.m. mode
became obvious.

There are, of course, some disadvan-
tages or restrictions incurred by
reducing bandwidths with both
modulation modes, but certain of these
can be overcome by improved techni-
ques and by observing basic rules when
planning systems.

One restriction made increasingly
obvious by the introduction of narrower
channels — f.m. or am. — is that of
sideband radiation, on which the limits
necessary to achieve adequate protec-
tion in the adjacent channel become
much tighter as bandwidth decreases.
Consequently, while normal speech can
be accommodated with little difficulty,
the transmission of high speed digital
intelligence, with its attendant larger
sideband spectrum, introduces limiting
factors. Thus we now have a situation
where, with high speed digital techni-
ques, it may be necessary at the moment
to increase channel bandwidths rather
than to retain the existing spacings.

Arguments have also been advanced
that even with speech modulation the
wider bandwidth f.m. systems exhibit
considerable advantages over narrow
band systems, either a.m. or f.m.!, while
it has been stated elsewhere that the use
of less than 25kHz is a backward step?.
It may be concluded from these reports
therefore that such opinion considers
that mobile radio would appear to bene-
fit from the use of a common channel
bandwidth suitable for data and speech,
and that the bandwidth should be of the
order of 25kHz.

Against a common 25kHz
channel plan

At this point it is as well to consider the
implications of using, in the UK and
many other countries, a common chan-
nel bandwidth plan for both speech and
data and to examine why the arguments
advanced for a minimum of 25kHz
channelling do not necessarily apply in
the real world.

First of all, it is as well to remember
that the existing 12%.kHz channel
bandwidth in the v.h.f. band has been in
actual use for a considerable period of
time. A paper was read by P.A. Webster?
at an IEE convention in 1966 on the
subject of 12%kHz operation and sub-
sequently such equipments were being
manufactured and operated well before
1970. Thus experience of such a band-
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Fig 1. Re-use factor as a
function of channel
handwidth, for
two-frequency operation. For
areas of equal coverage
fixed-site to fixed-site

distance plus smaller
operational distance when
areas are unequal.
(Assumptions made:
12dB/octave of distance
signal reduction; plane earth
propagation; operational
distance is range achieving
20dB s/n ratio in mobile from
base, alternatively 20dB s/n

] ratio in fixed receiver from

10 20
CHANNEL BANDWIDTH (kHz)

mobile on perimeter; 3dB
maximum degradation of s/n)

www americanradiohistorv com


www.americanradiohistory.com

54

width in the UK extends over nearly 10
years and its success cannot surely be
open to question.

On the other hand references still
quoted in support of wider bandwidths
include a theoretical paper by Buesing
in 1970!, previously written for FCC
Docket 15398 (1965), both of these dates
being prior to work in the UK which
proved the feasibility of narrow channel
systems.

Briefly therefore, the UK has the
experience of 12%kHz operation in the
v.h.f. bands — both a.m. and fm. —
while the USA, apart from tests at
15kHz in the vastly different single
frequency environment of the USA,
have not ventured below 20kHz and in
the main, consider 30kHz as the prefer-
red bandwidth.

In addition, the use of f.m. has been
universal in the USA and — possibly of
greater significance — the experience of
the USA has been coloured in the v.h.f.
bands by the predominant use of single
frequency simplex.

Capture effect and its advantages is
the theme of many an argument sup-
porting the use of f.m. and while it is
agreed that substance for such an
argument exists with the use of the
wider bandwidths operating under cer-
tain ideal conditions, some of the gains
derived by using 25kHz channelling can
be disputed, particularly in a mobile
environment.

Undoubtedly if ideal conditions — no
fading — exist, then the capture effect
obtained with 25kHz channelling when
compared with narrower channel
spacings could result in the theoretical
(two frequency) re-use factors postu-
alted by Magnuski* and made possible
by the improved protection ratio. How-
ever, the real world is not ideal and the
presence of fading introduced over the
circuit by various causes can reduce, or
even eliminate, the so-called capture
effect. Gans and Yeh® state: “although

co-channel interference without fading
could be markedly reduced by in-
creasing the modulation index, it
remains approximately constant with
index, for indices greater than unity
when fading is present”.

Summarising this statement, it means
that with a 2.5kHz audio bandwidth,
any greater deviation than 2.5kHz —
the deviation associated with a 12%2kHz
system — will not benefit the co-
channel performance of the system
under fading conditions.

Fig. 1 has been plotted to show the
relative two frequency re-use distances
based on the paper by Magnuski* It
shows the constant re-use distance over
plane earth which can be attributed to
the use of a.m. operating in the two
frequency mode: the improvement in
re-use distance with bandwidth is
shown for the ideal non-fading f.m.
conditions also in the two frequency
mode; whilst the dotted curve illust-
rates the effect of Rayleigh fading on
the effective re-use distance as the cap-
ture effect is lost. It can be seen there-

fore that if fading is included, the re-use .

distances, based on the level of co-
channel interference suggested by
Magnuski, are not so appreciably dif-
ferent for a.m. and f.m. over the range of
bandwidths shown.

It must be emphasised that the re-use
distances shown in Fig.1l are based on
two-frequency simplex operation. If we
consider single frequency operation, the
re-use distance must be related to the
levels of signal between the fixed sites
and consequently a different expression
must be considered. ’

For example, in two frequency
operation the level of unwanted signal
(f.m. or a.m.) must be XdB down at the
input of a mobile receiver located on the

perimeter of the distant area, relative to.

the level of wanted signal into that
receiver from its own fixed station. The
required value of XdB determines the

radius)

Relative
signal jevel
Mobile Mobile T
perimeter perimeter
‘5
|
|
| t
Base OdB relative to Level of signal Level of signa! Base
station accepted level of from Base A from Base ‘A’ station
A wanted signal ~124dB —244d8 B
mobile (twice operational (four times

Fig 2. Re-use distance for two-frequency operation (a.m. case, after Magnuski,
reference 4). Notes: 1. Re-use distance = 5 times operational radius for similar
areas of coverage. Alternatively for dissimilar areas, re-use factor = 4 times
operational radius of larger area plus operational radius of smaller area. 2.
Propagation loss based on 12dB per doubling of distance over plane earth.
Example shown over flat earth for clarity only. 3: Example shows level of
signal ‘A’ at perimeter of ‘B’. Reverse also applies but is omitted for clarity.

operational radius) -
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re-use distance, which, in turn, for two
similar areas, can be expressed as n
times the operational radius of either
area (fixed to mobile). See Fig. 2.

In the single frequency case we must
consider the fixed receivers, their an-
tennae being correspondingly higher
than in the mobile case. Let us imagine

‘therefore that the mobile antenna is

elevated to a height equal to that used
at the distant fixed station. The
“operational”’ range is naturally ex-
tended from that obtained with the
mobile antenna at vehicle height, and
“C”, shown in Fjg.3 suggests a peint
where the same wanted signal level as
received at the perimeter of area “A” in
the mobile situation might be obtained.

Based on the average level of signal
attenuation over plane earth following
a “12dB per doubling of distance” law,
the point where the signal level (now
unwanted) should equal the noise level
into the receiver at base station B will be
at 4 times the “operational” distance (A
to C). At this point the unwanted signal
will therefore be 24dB below the wanted
signal from a mobile on perimeter B and
thus the signal-to-noise ratio at base B
receiver will be 21dB, i.e. a degradation
of 3dB relative to the s/n ratio without
the interfering unwanted signal (a.m.
case assumed). ’

As an example, if we take a typical
situation involving fixed a.m. equip-
ments with antennae at 100 feet and
mobile units operating with antennae
heights of 5 feet, it can be shown that
over plane earth the “operational”
radius will approximate to 17 miles.
Thus, with the two-frequency re-use
factor of 5, as shown in Fig.1, the dis-
tance between two fixed stations with
similar coverage should be of the order
of 5 X 17 miles (85 miles).

If we now raise the antenna of a
mobile to 100 feet from the original 5
feet, the “‘operational” radius will in-
crease to 28 miles and, applying the
factor of 4 previously discussed, we
arrive at an equivalent fixed-to-fixed
station re-use spacing of 112 miles.

Thus, in the example given, it can be
seen that by using the single frequency
mode the fixed-station to fixed-station
re-use distance must be increased to 112
miles from the two-frequency re-use
distance of 85 miles.

Reducing the re-use factor, however,
for example by considering the ideal
f.m. 25kHz case (Fig.1) decreases the
difference between re-use distances for
the single and two-frequency modes,
and in fact at the re-use factor of 2.68, as
given by Magnuski, the two modes
show similar spacings at the antenna
heights quoted above. However, in-
creasing the antenna heights will again
restore a spacing difference between
single and two-frequency operation.

Where such a difference exists, the
greater distance needed in the single
frequency case must be implemented
and this naturally improves the fixed-
to-mobile performance. If not imple-
mented then fixed-to-fixed interference
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must necessarily be of a higher order,
and the degradation of the mobile signal
into the base receiver will consequently
be greater.

The implication of the need to in-
crease re-use distance when single
frequency operation is employed is
therefore obvious from the above.

Continuing, although capture under
ideal conditions can permit a shorter
re-use distance between co-channel
users to be considered, the protection
afforded by such capture is only present
when a wanted signal is transmitting
and its level relative to any unwanted
signal is in excess of any protection
ratio achieved by the capture effect.

When the wanted signal is not avail-
able then unwanted signals will be
heard unless tone squelch is fitted. Thus
the satisfactory use of the smaller re-use
distance is based in the ideal case on the

" fitting of tone squelch to all systems.

Under fading conditions, when cap-
ture is virtually non-existent, unwanted
signals will be heard when the squelch is
opened by a wanted signal unless the
re-use distances are extended to
approximately those of a.m. Capture
can also introduce other unwanted
hazards in the communication circuit
and there is, for example, a conflict
between channel loading, in terms of
busy hour occupancy, and capture
effect.

Let us assume full capture is possible.
As channel loading increases, and in
particular in cases where coverage is
required of, say, a town in which the
greater proportion of mobiles operate,
and surrounding rural districts where
the number of mobiles may be low, the
probability of a mobile on the perimeter
of the coverage obtaining access falls
sharply with traffic loadingb For
example, if it is assumed that mobiles
awaiting access exceed one, then, if
capture effect is present, the nearer
mobile will always tend to gain access,
and with signals having a difference
considerably in excess of the 9dB pos-
tulated by Magnuski‘ the likelihood of a
weak station obtaining access is poor.
A.m. will not suffer so markedly in this
respect and weaker signals will have a
better chance of accessing the channel.

Obviously as and when fading of the
stronger signal occurs and capture be-
comes relatively non-existent, then the
ability of a distant mobile to access the
channel will improve. The effect of
fading on such a circuit therefore will be
to introduce an element of uncertainty
into the ability to access the channel, an
uncertainty which will worsen as chan-
nel loading increases.

Re-use in practice

The ideal degree of re-use as postulated
by Magnuski? is shown as a function of
bandwidth in the graph Fig. 1. The dot-
ted curve on the same graph indicates
the limitation which is imposed on f.m.
under fading conditions.
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However, even if the greater devia-
tion of 25kHz channels could always be
accompanied by the ideal non-fading
situation, and a higher protection ratio
would therefore be made possible, the
degree of re-use would, nevertheless, be
much reduced from that indicated
theoretically where the theoretical
model assumes plane earth, uniform
propagation and an infinite usable area.
Regardless of the mode or bandwidth
the reasons are:

4 The need for channels is not uniform
in space: the areas of high demand being
very bunched.

4 In countries having the general geo-
graphical configuration of the UK,
many of the re-use areas would fall in
the sea.

% In London, the degree of re-use
would be extremely limited — only
small coverage systems falling into the
desired category — and this limitation
could tend to restrict any possible gains
using 25kHz f.m. even under ideal con-
ditions.

@ Propagation anomalies lead to irre-
gularly shaped service areas and cause
the actual packing of re-use areas to be
less than theoretical.

It is therefore considered that 25kHz
f.m. systems, operating with a normal
degree of fading and located in areas
having average geographical hazards,
irregularly spaced areas of usage and
with varying degrees of packing den-
sity. cannot take full advantage of the
gains argued by the US sources, and the
resultant gains postulated by them are
unlikely therefore to be achieved with
any marked degree of consistency.

Existing re-use parameters in the UK
— for both am. and f.m. — have been
determined, on the other hand, over
many years of experience and have

been developed bearing the foregoing

shortcomings in mind.

Intermodulation potential

Buesing' indicates the order of increase
in intermodulation products which will
occur as the number of channels in-
crease with decreasing channel spacing.
Undoubtedly doubling the number of
channels by halving the bandwidth will
increase the number of third order pro-
ducts by a factor of some seven to eight
times. Is this likely to be a major pro-
blem, however?

If one considers, say, 10 adjacent
channels on a single site, then, as an
approximation, there will be some 470
third order 2- and 3-signal products
possible, although less than half will fall

- on-channel. Obviously this is a problem

which, to eliminate, requires suitable
planning and technical safeguards.
Doubling the number of adjacent
channels on that site (by halving the
channel bandwidth) would increase the
third order products from 470 to some
3760, resulting in a formidable array of
on-channel products to eliminate.
However, would such a situation be
allowed to arise in a correctly planned
environment? In practice, channels
would be chosen from the total spec-
trum available and suitable well-known
intermodulation precautions observed.
Certainly off-channel radiated products
would be reduced to a low level as a
matter of course, whilst planning proc-
edures would ensure that in the
immediate vicinity where receiver
overload could generate i.m. products,
other systems were not allocated criti-
cal frequencies. It is submitted therefore
that, far from increasing the intermo-
dulation 'interference potential, the
ability to be able to choose from twice
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the number of channels would often
enable freedom from interference to be
practised with greater effect.

It is further submitted that this ability
would be enhanced still further by our
use of two-frequency operation in the
UK as undoubtedly the single frequency
environment encountered in some
countries is often a major contributor to
the high level of spectrum pollution,
involving intermodulation, existing in
the urban complexes of those countries.

Impulsive noise

The impulsive interference aspect of
any argument often tends to be subjec-
tive. While the degree of interference
worsens by some 3dB on each occasion
the channel bandwidth is halved, there
are conflicting views as to the actual
degrees of annoyance value, in particu-
lar, where the equipments and systems
involved are “tailored” to minimise this
annoyance value..

Where the range extremes tend to be
in electrically quiet rural areas, most
interference present will only be high in
high signal areas and thus the effect
upon reception will be much less than if
the reverse is true. Here the systems
parameters dictate the result.

If the equipments are optimized to
reduce the effects of impulsive inter-
ference, e.g. adequate noise limiting,
tailored audio/loudspeaker responses,
attention to phase response and filter
ringing susceptibility in receivers, the
actual effect upon the listener will be
much less than if such points are not
considered.

It is suggested that, although
theoretically 25kHz f.m. systems, when

correctly tuned, should be less affected
by impulsive noise compared with nar-
rower band systems, the different cha-
racter of the noise pulse under aural
conditions ‘often makes the difference
much less obvious. For equal orders of
frequency stability, any frequency drift
will worsen the interference effects with
f.m. to a greater extent than with a.m.

Effect of bandwidth on

effective range

The reduction in effective range as the
bandwidth is reduced is necessarily
affected by the type of modulation,
degree of impulsive noise present and
the minimum acceptable signal. Fig. 4
shows the effect of introducing such
variations into the calculation. Varia-
tions in the parameters are likely to be
as follows: (a) at threshold, there could
be up to a 3dB gainin s/nin f.m. systems
each time the bandwidth is halved; (b)
impulsive interference will worsen at
the rate of approximately 3dB each time
the bandwidth is halved; and (c)
signal/noise will drop by up to 6dB in
the fm. case each time the deviation
(bandwidth) is halved. Calculations
have been based, however, on 5dB
which has been obtained in practical
tests”.

It must be highlighted at this point
that the result shown in Fig. 4 must be
interpreted in relation to the type of
system used, and indications are that
confusion often exists concerning the
two quite different levels of signal req-
uired from mobile telephone service and
private mobile radio. In practice, the
tendency will be for private mobile
radio levels to approach threshold at the

14 4
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Fig 4. Effect of bandwidth on range (based on reference 7). Curve 1, f.m. above
threshold. No impulsive interference (—5dB per halving of bandwidth). 2, f.m.
at threshold, no impulsive interference (-5 + 3dB = —2dB per halving of
bandwidth). 3, f.m. above threshold, impulsive interference (-5 —3dB = 8dB
per halving of bandwidth). 4, f.m. at threshold. Impulsive interference (-5 +
3—3dB = —5dB per halving of bandwidth). 5, a.m. above threshold, no
impulsive interference (0dB per halving of bandwidth). 6, a.m. at threshold. No
impulsive interference (0dB per halving of bandwidth). 7. a.m. above threshold.
Impulsive interference (—3dB per halving of bandwidth). 8, a.m. at threshold.
Impulsive interference (—3dB per halving of bandwidth).
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service area perimeter and thus, for the
present argument, the curves at
threshold only should be considered.

In addition, the general results shown
in Fig. 4 are, as is emphasised, theoreti-
cal. and in practice the results will be
modified by a number of other factors,
for example, geographical considera-
tions, equipment and system design,
degree of mandatory impulsive noise
suppression, acoustic considerations.
However, locating the base station so
that the coverage perimeter is generally
in an electrically quiet, rural type en-
vironment tends to allow curves 2 and 6
to apply. Similarly, the implementation
of suitable laws against the generation
of excessive electrical noise will also
favour results towards curves 2 and 6.
Suitable suppression circuits and/or
tailoring of the acoustic parameters —
loudspeaker, listening environment —
will reduce the actual effect of impuls-
ive interference insofar as it affects the
listener, and again the trend will be
towards curves 2 and 6.

It is, therefore, strongly advanced
that, although Fig. 4 indicates quite

appreciable losses of range under cer-

tain “above threshold” conditions,

‘these conditions are not necessarily so

important in private mobile radio use.
The curves tend to show that. at ex-
treme range. a.m. will exhibit some
advantages relative to f.m. and is pos-
sibly a point in favour of its use in
private mobile radio.

Data transmission
Let us now consider mobile radio as a
means of carrying data traffic.

First of all, we have the simpler data
systems. In this category we can include
conventional tone methods, on-off,
sequential, f.s.k., d.p.s.k. etc, where the
rate is relatively slow — effectively less
than 1200bit/s. There is no difficulty in
accommodating these systems in the'
normal radio audio pass band and,
together, with the sideband radiation,
such intelligence can be handled by a
12%2kHz system with little difficulty. Bit
rates, in any case, will be limited by the
characteristics of any normal telephone
line feeding a radio system, and unless
special grades of line are used the top
limit handled would appear to be
around 1200bit/s. Thus any system
configuration employed for data trans-
mission could well be affected by its
associated land line.

Indications are, however, "that
12%2kHz channels will readily support
up to 4800bit/s and it is submitted that
this speed is more than adequate for
normal data needs.

A 25kHz channel, on the other hand,
can support >>9600bit/s, which is (i) not
practical when fed by a normal
telephone line owing to the limitations
of that line; the use of radio links as a
substitute for telephone lines in order to
increase the bit rate is contrary to

continued on page 65


www.americanradiohistory.com

WIRELESS WORLD, JUNE 1978

57

CIRCUIT ACTION AND
PROGRAMME SIGNALS

High fidelity enthusiasts claim to have heard
differences in the performance of wide-range
amplifiers. In recent issues Mr Peter Baxan-
dall and Mr James Moir have tried to show

that the claims are ill-founded; but mathe-

matical physics suggests that this may not
always bo so.

If a potential difference V = E e/~! be
applied across a capacitance C, then the
current flowing at timet = CdV/dt

and so the capacitance’s complex impedance
1

z { o LdE o dw }
CEailtty)

Hence, if the amplitude is small but rising
rapidly, or if the frequency has a high rate of
variation, then Z may differ considerably
from 1/jwC — a formula often used in the
design of RC circuits for amplifiers and
measuring instruments.

The complex impedance of an inductance
contains somewhat similar terms with
further complications arising from the non-
linear relationship between current and
associated magnetic flux.

I tried to take account of all this recently
when designing variable high-pass and low-
pass filters with a slope of some 40 dB per
octave and a plateau variation within + 0.5
dB; but the mathematics became impossible;
and although I achieved my objectives, I
came to realise how little is known about the
actual behaviour of electric circuits.

Variations from steady-state values de-
pend upon programme material in ways that
defy exact analysis. It has not yet been
proved mathematically or otherwise that
their effect upon the performance of wide-
range amplifiers must always be inaudible.
Until it has, the possibilities remain that the
high fidelity enthusiasts are right in their
claims, that distorted sound from
gramophone records and loudspeakers has
characteristics that reveal this effect to a
sensitive ear, and that specifications which
appear to be unnecessary tend to cause its
decline.

Peter Hannam
Colne
Lancs

e e ———a

DIGITAL ELECTRONICS
THEORY

In reply to Mr Forcer (May Letters) my
analysis of the digital electronics industry
indeed contains ‘‘many sweeping state-
ments” which at first glance do appear to be
“unjustified”. However, having spent over
seven vears in digital electronics it does not
need much awareness on my part to see that
the majority of engineers are incompetent at
putting together fast logic. The industry is
littered with complex computer systems that
crash regularly, service engineers not
knowing the reasons why. Too many
students and engineers do not have a
coherent set of design techniques to apply in
their work.

In an attempt to rectify this catastrophic,
myopic. situation I am working with two
colleagues under the title of CAM Consult-

ants and we regularly give seminars on
digital techniques and we have written the
first volume of a book on the subject to be
published in May 1978.

The proof of the pudding is always in the
eating and I ask Mr Forcer to name projects
or'systems which do not suffer from catast-
rophic failures from time to time. I must
repeat that engineers today use analogue
techniques (taught by the colleges) to solve
digital problems, and thus they cannot solve
them in a scientific fashion. For example, no
company I have ever visited knows how to
lay out a p.c.b. for high-speed logic applica-
tions. Because of this systems suffer from
data dependent faults which one can only see
by the failure of the system itself.

Finally, I would like to see any Post Office
course notes on mains filters and power
supply decoupling. Also I would be interested
in hearing from other engineers who
(mis)believe that digital electronics is based
upon an adequate set of scientific principles
and mathematical techniques, which lead to
efficient reliable digital systems. If they exist
show me!

Malcolm F. Davidson
CAM Consultants
South Mimms

Herts

LONG RUNNING C-D
IGNITION

I thought you might be interested to know
that I have been operating R. M. Marston’s
capacitor-discharge ignition system
(January 1970 issue) for eight years. It has
been installed in a Ford Cortina, two Humber
Sceptres, one Ford Capri, one Triumph
Dolomite and now in a Citroen GS, and in
that period [ have done about 200,000 miles,
which means that the 2N3525 thyristor must
have fired about 1500,000.000 times. The
system has worked faultlessly and no com-
ponent has been changed.

114

In the early days I did have trouble with
the contact breaker becoming dirty and to
some extent it still tended to become pitted. |
decided to disconnect the distributor capaci-
tor as | believed the instantaneous heavy
current when it becomes short circuited was
the cause. I soon found, however, that the
contact breaker became much worse from
the point of view of failure through dirty
contacts. I decided, therefore, to adopt the
old trick, very common in telephony, of
wetting the contacts. On a negative earth
system this was very easily achieved by the
accompanying circuit.

Referring to Fig. 5 in the 1970 article, a
diode is connected in series with the wire
from the contact breaker and 400V d.c. is
connected to the contact breaker via a 100k(}
resistor.

Since deing this modification the contact
breakers on all cars were never changed,
cleaned or adjusted. Each car averaged about
30,000 miles. The plugs on all cars were not
changed. The only maintenance was that at
about 15,000 miles the plug gaps were reset to
0.30in purely to prevent overstress on the
coils.

Incidentally, I have a switch for reverting
back to the old system and, of course, it
reconnects the capacitor, but I have never
had to use it except in the early days before |
carried out the above contact wetting.

S. S. Joseph
Felixstowe
Suffolk

BREATHALYSER
SUBSTITUTE

With reference to the first item by “Mixer” in
vour April issue — the breathalyser sub-
stitute. There may be people “who can knock
back four or five doubles without turning a
hair”, but it wouldn't matter if the alcohol did
have that peculiar effect. What does
seriously matter is that it makes the drinkers
quite sure they can drive better than ever,
whereas the reverse is the case — a very
dangerous state to be in. An investigation of
motorists leaving pubs showed that even
those who were clearly unfit to drive were
quite sure of their capability.

But use of a reaction-time meter is a very
interesting idea and worth looking into.
Alcohol as a major cause of road accidents is
already well established; probably greater
than all the other causes “Mixer” mentioned
put together, though | admit that reliable
figures on some of them would be difficult to
obtain. Bad temper is certainly conducive to
bad driving. but persons who display it are
those who react too quickly! Old age is a
doubtful starter. I am 76, and my wife and I
have both been driving for 54 years. My
driving has steadily become safer during that
period. During the last 20 vears I’ve had no
police criticism, nor have I as much as dented
our own or any other car. and rarely have to
brake hard, though when the need arose one
soporific afternoon. owing to a farm vehicle
unpredictably turning across our path. |
reacted swiftly and effectivelyv; while a child
owes her life to similarly quick reaction by
my wife. By contrast, the young and inex-
perienced would have no difficulty with a
reaction test, but apart from drinkers are
perhaps the most dangerous class of drivers,
as the insurance premiums testifv. A com-
bination of alcohol and vouth is the worst of
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all, evidenced by the multiple fatal accidents
so often following weddings and other par-
ties.

One other weakness of the reaction-time
criterion is that being pulled up by the police,
like the prospect of hanging, “concentrates
the mind wonderfully”.

A combination of both tests might be
effective, provided evidence could be pro-
duced of clear correlation between reaction
time and liability to drive dangerously. Ex-
perience, observation and anticipation may
largely or even more than compensate for
some slowing of measured reaction.

M. G. Scroggie
Bexhill
Sussex

|.C. SOCKETS

Mr B. R. Smith in his letter in the March issue
argued the case for i.c. sockets to fit 0.15in
strip boards. I suggest that it might be pos-
sible to adapt sockets having wire wrapping
pins (such as Vero Miniwrap sockets) by
bending the pins to fit the 0.15in matrix.
These pins can be quite neatly formed as
necessary.

B. P. Castle, G4DYF

Sevenoaks, Kent

SPECTRA
BURSTS

Mr Coleman, in your October 1977 letters,
tells us again that tone burst signals have
amplitude spectra of different shapes if the
carrier phase or framing is varied, and that
the phase spectra are also changed, “in a
non-linear fashion,” He avers that he is
correct, questions my grasp of basic prin-
ciples and suggests that | ask one of my
(brighter!) students to “check the calcula-
tions.” What better way of answering him
than by testing his own advice?

Accordingly, one of my undergraduates
has been considering the matter, and has
now given me his results. His view, like my
own, is that Mr Coleman’s claim makes up in
theoretical precision for what it lacks in
practical significance. | think the student will
go far, but let me now explain.

Suppose a carrier, cos(« t+h), is
modulated by a pulse function, P(t). Then the
spectral amplitude density, C(w), of the
function P(t). cos (w.t +h) will be

OF TONE

Clw)= Jl:P(t).COS(_LcC t+h).e-tdt.,

giving precisely,

et Pw-w,)+ e "P(w+ w,)
Clw)= 2

where P(w) is the Fourier Transform of P(t).

Hence the spectral density of the
modulated pulse is the result of two curves,
and is not symmetrical about «,. In theory,
both the amplitude and argument of C(«) will
depend upon h, the point which Coleman,
without qualification, considers it important
to make.

Now P(w—«,) has a predominant maxi-
mum at , whereas P(« + «,) does not, and if
w. >0, this latter term has even a negligible
value. This is so for a variety of forms of P(t)
e.g. rectangular (as for the tone burst),
triangular, parabolic or sinusoidal, or even a
“wavy” function. When there are several

ity =u(t). sin{w 2+ h) =ZC,cos(nw,t—0,)

n h=0°fof f) h=10° h=20

C, g, c, 6°, c, 8o
1(f,) .039 0 .039 —.618 038 —1.26

.041 0 041 —1.86 040 —3.79
7 .049 0 049 —4.35 048 —-8.82
9 .058 0 .058 —5.55 057 —11.28
" 075 0 075 —6.81 074 —13.80
15 328 0 .328 —~9.36 327 —18.76
16(f.) 500 +90 .500 +80.04 500 +70 01
17 .308 0 .308 —10.61 309 —21.21
19 097 0 097 —11.86 098 —23.62
21 .055 0 055 —13.12 056 —26.01
25 027 0 027 —15.62 .028 ~-30.70
33 012 0 012 =20.62 013 -39.70
37 .009 0 009 -23.14 010 -—-44.06
43 006 0 .006 —26.92 007 —50.30
45 .005 0 005 —28.18 006 —52.31.

cycles in each pulse (or when the period of
the carrier is much shorter than the period of
repetition, for a periodic function) the spec-
tral density of the modulated carrier becomes
very similar in form to the spectral density of
its envelope, a fact known and exploited by
communications engineers over more than
30 years past.

Mathematically, with the above provi-
sions,

ih —
Oy 2P
2

which shows that C(w)is essentially unaf-
fected in amplitude by a change in h whilst
the phase shift produced is almost exactly
proportional to h. This was the point taken
for granted in my letters of December 1976
and July 1977. A

It is, of course, important to demonstrate
(as Coleman did not) the practical value of
this result, and this my undergraduate has
done. With the help of our digital computer,
he obtained the amplitude and phase spectra
of a periodic, 1kHz sine-wave burst, of unit
height, with onset angles (h) 0°, 10° and 20°
on for 8 complete cycles and off for the same
interval. The fundamental spectral line is

therefore at 62.5 Hz and the carrier (f,) is the’

16th harmonic, though all other terms are
odd harmonics (due to half-wave symmetry)
with a spacing of 125 Hz.

To save space I have not listed, in the
accompanying table, all the results obtained,
but those shown are entirely representative
of the whole spectrum. They confirm that the
effect of changing h (by the amounts I used in
my earlier work) on the amplitude spectrum
is inconsiderable, whilst the phase spectra
show essentially linear shifts to within a few
tenths of a degree, or much less for most
harmonics.

For example, the listing for h=10° shows
an additional 1.25° linear shift with in-
creasing frequency for each neighbouring
harmonic, i.e. (2X1/16 X 10)°.

Note that these results are not invalidated
if the off interval is increased so as to make
each burst distinct. Mr Coleman would seem
to have learned something here, for in
answer to James Moir, in your September
1976 letters, he claimed, again without
qualification, that “no feature of a periodic
waveform observed in (a normally lively)
room can be a transient.”

The trouble with Mr Coleman is that his
arguments are either false or dead, and his
naive concept of correctness is in keeping
with the tone and content of all his earlier
correspondence. We are not surprised, or
advised, by his empty praise for the techni-
ques of others, or by his impertinent war-

nings. An educationalist, however, does not
reject those who do not understand, so I am
always ready to answer him. Several of my
students are just waiting to be called now, as
I write.

Roger C. Driscoll

The Polytechnic of North London

London N7

RECEIVING AFRTS TV
IN GERMANY

The American Forces Radio and Television
Service (AFRTS) in the Federal Republic of
Germany is well known for its chain of radio
transmitters. Less well known is the fact that
it has a large number of low power television
transmitters, broadcasting English language
programmes from 1200 to 2400 hours each
weekday, and 0900 to 0100 h at weekends.
Programme quality in general is fairly high
and many English speaking persons living in
Germany have converted standard television
sets to receive these programmes. The main
differences between AFRTS and German
television standards are: NTSC is used for
colour encoding instead of PAL; scanning
frequencies are based on 60Hz instead of
50Hz; different number of lines per picture
(less than 625); and different spacing bet-
ween sound/ vision carriers (4.5 MHz instead
of 5.5MHz).

Most people install a small converter to
deal with the last problem; this costs between
Dm2045 (about £5-12). The 60Hz frequency
and number-of-lines per picture differences
may be dealt with by adjusting the vertical
hold control. NTSC cotour is compatible with
monochrome tv sets, and most people accept
the fact that they will only receive AFRTS
programmes in monochrome. (Or buy a
NTSC receiver!). The main financial cost,
therefore, is that of the sound/vision carrier
spacing. However, on most tv sets this is
unnecessary. Sony, Hitachi, and Sanyo all
accept the following modification:

Between the sound i.f. detector and the
sound if. i.c. stage is an adjustable trans-
former. If this is bridged on the detector i.f.
side by a 150pF trimmer and switch in series
(see Fig. 1), AFRTS sound may be received
when the 150pF capacitor is in circuit by
adjusting this trimmer and the transformer
core. Normal (German) sound may be
received by switching the capacitor out of
circuit. Some tweaking of both capacitor and
transformer will be necessary to find
optimum points for both systems but the
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final result (at least on my Sanyo) is better
than that achieved with a converter unit.

If one doesn’t want to have to adjust the
vertical hold control when switching back
and forth from AFRTS to German standards,
an extra trimmer pot can be inserted in
parallel with the normal hold control and
switched as required, (see Fig. 2). It is not
recommended to have both hold control and
sound control on the same switch as one then
hears the sync/line pulses on sound. How-
ever, two relays could be used instead of
switches and driven from the channel selec-
tor switch as shown in Fig. 3.

The end result of the conversion is that one
has German first, second, and as many of the
local (third) programme as are in the region,
plus English language AFRTS. Almost as
good as being able to receive BBCI and 2!
Robin A. Flood
Eastbourne
Sussex

AUDIO EQUIPMENT
REVIEWS

A certain amount of attention has been paid
in your pages of late to matters concerning
reviewing in general and Hi-Fi Choice in
particular, so an “official” comment from
ourselves is perhaps overdue. The ‘“British
hi-fi scene drama” in the February issue is
largely of your own making, and your sen-
sationalist writing has merely succeeded in
fomenting and fueling a very minor con-
troversy. Certain of the parties mentioned in
the report felt that they had been misre-
presented, and this has had the no doubt
desired effect of stimulating both correspon-
dence and the “curiously bitter storm . . .

raging in the hi-fi teacup.” There has always
been argument and debate within hi-fi circles
and certainly equipment reviewing is one of
the more sensitive areas; but to imply a
conspiratorial boycott is a little far-fetched.
Manufacturers and distributors have refused
to submit equipment for a Hi-Fi Choice book
in the past, and it then becomes an editorial
matter to decide to what extent the alsence
of such equipment will reduce the value of
the publication to its purchaser. If the pro-
duct concerned is widely available, popular,
and heavily promoted, we would not be doing
our duty to our readership if we did not
obtain samples by other means for inclusion.

However, the responsibility of a magazine
is twofold, and the need to ensure fairness
towards a manufacturer is equally important.
The reviewer is best able to achieve a fair
review of a product if he is aware of what the
designer is trying to achieve. If he can discuss
points arising from his investigations with-
out fear of reprisal, the whole project is likely
to benefit. All manufacturers and distributors
submitting equipment are consulted as a
matter of course if we feel we may have
received a faulty sample, and the opportunity
to inspect galleys to correct errors of fact is
also made available. (This naturally does not
imply that value judgements based on
criteria qualified within the book are sus-
ceptible to change at a manufacturer’s be-
hest.) Unfortunately, it is obviously not
normally possible to extend these courtesies
to a manufacturer who has declined to sub-
mit his product, and although extra care is
taken to ensure that the review is fair and
representative, things are inevitably made
more difficlt.

I do not propose to dwell at any length on
the vituperative points raised in Mr Cooke’s
letter in your April issue; suffice it to say that
I regard them as the inevitable result of
inadequate communication. I will, however,
take issue on the matter of our name, which
he criticises strongly on philosophical
grounds. I can only speak for myself and the
future editorial policy of the magazine, but
my interpretation of our name and function
is that we should try to provide compre-
hensive and comparable data on a significant
proportion of the available products in
whatever category we are examining, to
enable the reader to make his own choice
according to his particular needs. Despite
many years of international standards
bodies, this is something that manufacturers
have singularly failed to achieve. Any
attempt by an individual to compare simple
performance specifications of several audio
products is doomed to failure because of the
lack of standardisation in manufacturers’
supplied data. As far as possible Choice will
use “standard” measurements, as this will at
least help in its own small way towards wider
acceptance of such standards. But [ don’t
believe that anyone would seriously suggest
that such “objective” testing on its own is all
that is necessary to enable the consumer to
formulate his own choice. The reviewer must
assemble data and provide an interpretation
for the lay reader. He must also place himself
in the position of the conumer and examine
the product in relation to its intended use,
which may involve developing new test
methods or setting up controlled llstemng
panels.

By the time this letter is printed the
Loudspeaker book should have appeared,
and I hope that interested parties will
endeavour to form their own judgements and
criticisms of the project. Although far from
perfect, I do believe that we have succeeded

in undertaking a daunting task at least as
well as, and in many ways considerably
better than, our contemporaries. One unfor-
tunate result of the Hi-Fi Choice format is its
inability to publish manufacturers’ feedback
in the wake of publication, so it might be in
the best interests of the industry as a whole if
Wireless World, who are largely responsible
for starting this controversy in the first place,
could make space available for frank and
open discussion of the results of the project.
Paul Messenger

Editor, Hi-Fi Choice

London, W1

PENNY-PINCHING IN
AUDIO AMPLIFIERS

After following the running battle on types
and relative importances of amplifier distor-
tions, we have decided to release our own
findings on this matter. Assuming that the

- source is of such characteristics as to avoid

those problems caused purely by gross mis-
matching, we have found that the much-
discussed differences in sound fall into two
simple categories: frequency response devia-
tions, and penny-pinching. The first is the
easiest to visualise and test, although sur-
prisingly small variations in response can
cause a significant difference in the perceived
sound — and not always where one might
expect. A slightly “fat” bass is often mistaken
for muffled treble, and weak bass for clarity.

The penny-pinching is the more insidious,
however. One well-known American
amplifier of 200 watts per channel has filter
capacitors more appropriate to a 30 watt per
channel amplifier. The power supply, as a
result, is significantly modulated by the
varying load placed upon it by the signal. If
the input stages are in perfect balance, it has
little effect; but if there is a mismatch in any
of four long-tailed pairs, the sound becomes
purest mud. Many other amplifiers appear to
have had their driver and output transistors
selected purely on the basis of peak voltage
and current into a resistive load, and a cost
book. Nobody seems to notice (or care) that
the load won’t be a resistor, that the current
gain of the transistor is not what the tidy
little number in the catalogue says (except
under those conditions) but varies wildly
with collector current, or that the drivers and
pre-drivers have to handle fairly high current
themselves if they are to drive the output
devices well enough to supply the heavy
peak currents often needed. The worst
offenders have cut down on these devices to
such a point that their 250 watt per channel
amplifier, when connected to a speaker, clips
at only 70% of the peak voltage developed by
the Quad 303 bench amplifier. This test was
conducted again with the current limiting
disconnected and with another amplifier
from the same firm, with identical results.

Other pinchpenny dodges include
aluminium electrolytics whose impedance
rises dramatically with frequency, cheap
speaker switches that make better diode
detectors than switches, crude output meters
that merely put a series diode and the meter
coil across the output, fuseholders and wire
grippers that neither hold nor grip, and a
special award to the miser who ordered
3-amp mains switches — for a 350 watt per
channel amplifier. The distortions introduced
defy all description!

Pre-amps and speaker cables are under test



www.americanradiohistory.com

60

WIRELESS WORLD, JUNE 1978

and evaluation by this group now, and initial
results are surprising. The cable that was
supposed to *“‘clear up transients’ made the
amplifiers ring severely on high slew-rate
input signals. Impressive sound, but unreal.
Back to the bench and listening room to sort.
this out further.

Keir Jones

California Audio Society

Covina

California, USA

F.M. TRANSCEIVER
SYNTHESIZER

I have recently completed construction of
the synthesizer portion of T. D. Forrester’s
f.m. transceiver (November and December
1977) which works very well now that the
following modifications have been incorpo-
rated.

1. The v.c.o. was found to oscillate at a
minimum frequency of 30MHz (i.e. OV on
D,;, L, slug fully in) with 10 turns on L,.
Turns have been increased to 20 and Dy
removed.

2. The 4059 was not being clocked by the
741574, even at 15V. Experiment showed
.that the 4059 required a pulse input of at least
70% V. before it would clock, which could
not be directly supplied by the t.t.l. The
accompanying buffer circuit was therefore
introduced between the t.t.l. output and the
4059 input.

]

®

2

3. Ry, has been reduced to ikQ (in my parti-
cular case). The sine wave input to IC, was
not dropping close enough to the 0V rail to
properly trigger the t.t.l. Reducing Ry, gave
an input between 0V and 4V.

As soon as these interface modifications
had been made the entire synthesizer was
powered from a stabilized 12V supply and the
v.c.o. locked to around the programmed
frequency. A trimmer was then inserted in
one leg of the crystal to set the v.c.o. to
exactly the required frequency.

I hope these suggestions may help others
constructing this project and would be int-
erested to hear of other modifications. Also,
thanks to G4DPM who assisted with the
above work.

G. J. Hankins, GREMX
Acocks Green
Birmingham 27

LOUDSPEAKER
POLARITIES

Referring to “Mixer’s” mention in Sidebands
(January issue) of the Sheffield record sleeve,
the inexplicable note suggesting reversal of
polarities of both playback speakers may
have a sound reason running directly along
the lines of ‘“Mixer’s” thinking. In my

research into fidelity and imaging of stereo
systems | have noted audible differences
between normal and reversed polarity. It
seems that for impulsive sounds the ear
prefers a negative pressure impulse. This has
been noted by Madsen and Hansen', and
perhaps is the basis for Sheffield’s note,
although polarity in multi-way speakers is
often not constant. So “Mixer” is half right.
but the idea is to have the speakers suck
when the drum goes bang.

Mark Logies

Master I Systems

- Eastlake,
<Ohio, USA

Reference :

1. “On aural phase detection,” by Villy Hansen and
Erik Rorbaek Madsen, J. Audio Eng. Soc, vol. 22,
No. 1(1974).

“Mixer” replies: Well, | must say it's very
nice to be-told that one is even half-right,
sometimes. But, if the reason for Sheffield’s
sleeve note is to be discovered, maybe they
should be asked — it does save such a lot of
theorizing.

BIRDS' GEOMAGNETIC
SENSE

What an interesting contribution Professor
Dawson and Dr Dawson have made towards
the resolution of the mechanism of birds’
geomagnetic sense (February Letters). Let
me review some evidence for the “electrody-
namic” model.

As M. Bookman (M.L.T.) has pointed out,.
the literature contains no evidence for avian
geomagnetic sensing in the “wings rest-
rained” configuration. There is evidence for
absence of this sense when birds are tested
with wings fixed!. Yet, there is good
evidence for the sense in the “wings free”
condition?. Hence a connection between
wing movement and geomagnetic sense is
likely,

Out of respect for the researchers who
have taken pains to present the case for this
avian orienting ability, using rigorous ex-
perimental technique and statistical tests for
high probability (and for at least one who lost
his life in the work), may I urge the verifica-
tion of the Emperor Penguins’ sense by
experiment. I would be most interested to
find the effect of a ‘‘strait-jacket” on the
orientation of experimental subjects. The
penguin apparently uses vigorous flipper
movements during his characteristic
“tobogganing’” mode of cross-country
movement.

Now, a response to the serious objection
that physiological “noise” would mask the
required signal. If we describe the logic
element of biological systems (in computer
jargon) as a wide fan-in, low-level analogue
integrating gate with “inhibit” and *‘assert”
inputs, sometimes with, sometimes without,
a pulsed, regenerative, digital, variable
repetition rate transmission line driver; then
system design considerations demand that
the low-level analogue element be shielded
from the effects both of adjacent transmis-
sion lines and of actuator noise. For, if this
were not the case, the system would be
dangerously unstable. Hence the nervous
system seems to have the properties required
to handle low-level signals in the presence of
high-level noise.

In the standard demonstration of nerve

action-potential transmission speed in the
human arm, A. M. Brown (Open University)
used a 200V, 50us pulse in shocking elec-
trodes spaced about 1cm apart, applied to the
wrist, following S. Rose’s method. This skin
potential gradient of 20kV.m~"' indicates the
effectiveness of the shielding.

In the context of flying birds, R. H. J.
Brown (Cambridge) has suggested that after
the high-energy take-off phase of flight the
wing up-stroke may be largely passive
(private communication). This would reduce
the amount of masking noise, which is of
course in ‘common mode” between the
wings (or using the alternative jargon, is
bilaterally symmetrical) in contrast to the
electrodynamic signal which is unidirectio-
nal across the wings at any given time.

B. A. Whatcott
Addlestone
Surrey

References
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PROGRAMMING
MICROCOMPUTERS

If I may take the liberty of commenting on
Mr Pittman’s thorough and systematic
approach to programming (March issue), |
hope it will encourage potential program-
mers if I say that one soon learns to dispense
with flow diagrams, for all but the trickiest
operations. Also [ take an essentially
optimistic view of errors. The machinery will
discover some of them. But with problems
involving real data, if the programme pro-
duces correct answers on the first five runs,
there is a good chance it will continue that
way. If it doesn’t, then one can then start to
test for likely errors in likely places.

As for the hardware, like W. Trapman
writing in January Letters, I too have long
nursed the hope that the naked micro-
processor and its adjuncts will go away, and
only return when properly dressed. The
articles by Mr Pittman and Dr Shelton show
only too clearly how primitive it all is
.compared with even a £5 pocket calculator.

However, one can take heart from the
development of computers over the last
fifteen vears. Since I first wrote occasional
blocks of machine code for a Ferranti Sirius
(1000 words of storage, nine accumulators
and less than 100 instructions) there have
appeared with bewildering rapidity bigger
stores, faster processors, more powerful
languages. sophisticated operating systems,
interactive facilities, remote terminals — the
list is endless. All these are intended to be user
beneficial, though users contest this vocife-
rously when -something goes wrong.
Somewhere of course there still lurk expert
programmers composing important software
in machine code and assembly languages, but
the user himself can be thankful that com-
puters did go away and get properly dressed.
It surely won't be very long before the
microprocessor also matures.

D. P. C. Thackeray
Department of Chemical Physics
University of Surrey
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Interconnection of Iogic elements

The transmission line, t.t.l. and tri-state devices

by I. Catt,” M. F. Davidson® & D. S. Waltont, *CAM Consultants t Icthus Instruments Limited

This article outlines the concepts required
when designing a complex logic system
and describes the fundamental principles
of connection between basic logic gates.

A digital system is composed of logic
gates and interconnections between
them. To ensure correct functioning of
the system it is important to consider a
model of this connection. The simplest
case is a logic gate driving another
single gate with no fanout as shown in
Fig. 1. It is impossible to consider the
interconnection without a groundor V
return path, and when this is present
there is a distributed capacitance and
inductance which forms a transmission
line.

Properties of a transmission line

To characterise a transmission line a
step propagating along a two-wire line
is considered as shown in Fig. 2. Using
Faraday’s law of V = d¢/dt around loop
abcd, L is defined as the inductance per
unit length of the wire pair so L = &/i.
In time t, the step will advance a dis-
tance s so that s/t = c and the change of
flux will be 4 = L si. Substitution into
Faraday’s law gives the voltage applied
to the line to overcome back e.m.f; V,,
= Lids/dt = Lic. FromQ = VC,i =
vCc where C is the capacitance per unit
length of the wire pair,soc = *1//LC
and v/i = Z = \/L/C. Therefore, a step

may propagate in either direction.

The two parameters which charac-
terise a transmission line are the
velocity of propagation ¢, and the
impedance Z, which relates the voltage
difference across the line to the current
in the line. Thus, v = iZ, where Z, is a
property of the geometry, and medium,
p and ¢, in which the wires are embed-
ded.

To use the formulae for Z_ and c it is

necessary to calculate L and C for any
geometry that may be used. In general
itis impossible to solve analytically for L
and C and so other methods are used.
Values for most practical cases are in
the literature. It is common to represent
a lossless transmission line as the model
shown in Fig. 3 which allows the equa-
tions of step propagation to be derived.
This method has little to recommend it
especially as it appears to lead to a
spurious high frequency cut-off. There
is, of course, no high frequency cut-off
inherent in any transmission line

geometry and the only factor which can
cause this is a frequency dependent

behaviour of the dielectric. If the

dielectric is vacuum, there is no
frequency dependence and no cut-off.
The sinewave concept can be very
misleading in digital electronics and it is
invalid to think of a single step as being
composed of a superposition of sine-
waves. The diagram in Fig. 4 shows a

step which is propagating along a

transmission line with velocity ¢ (c=
1/v/ne), the velocity of light in the

medium surrounding the conductors. A
true sinewave signal is infinite in both
time and distance, i.e. it can only exist in
an infinitely long transmission line, and
any practical situation is an
approximation to this ideal. Because the
step is travelling at the velocity of light
there can be no energy or information
ahead of it and there can be no effect at
any point P in front of the step. This
consideration alone is sufficient to de-
monstrate that such a step cannot be
analysed into a superposition of sine-

signal

Fig L. Simple example of a
logic gate driving another

gate.

7

return

Fig 2. A step propagating
along a two-wire line.

a
»

L Fig 3. Model of a
lossless
transmission line.

Fig 4. A simple step should not be
considered as a superposition of
sinewaves.
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Fig 5. Two digital signals,
illustrating edges as
separate events in time.
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waves because these sinewaves would
have to exist both ahead of and behind
the step. Also, if the transmission lines
were cut before the step arrived at P,
any effect which was already at P would
have to vanish instantaneously, again
impossible. Mathematics indicate that if
we superpose many sinewaves of
appropriate amplitudes and phase
relationships we would obtain a step
waveform. This is undeniably true but
its converse, that we can analyse a step
into a superposition of sinewaves, does
not follow logically and is in fact not
true. The sinewave is responsible for
much confusion particularly in the dis-

cussion of factors affecting the choice of -

capacitors for logic decoupling. It is
important to remember that a step is a
shock wave, formed by a transverse
electromagnetic wave front travelling
at the speed of light, and all digital
signals are combinations of either
positive or negative going edges. Any
observer can only see the signal as it
passes him on the transmission line.
The important parameter of the two
digital signals in Fig. 5 is the time delay
between the edges. Each edgea,b,cord
must be considered as a separate event
in time which is completely uncon-
nected with any other transition. A
logic gate connot predict the arrival of
any edge until the shock wave actually
arrives. It then responds to the
amplitude of the signal and by the time
the next shock wave arrives it has sett-
led down to the steady state condition.

Transistor transistor logic

Before discussing t.t.l. circuits it is
worth considering the evolutionary
process which lead up to them. In early
d.t.l, transistors were only capable of
sustaining a 1mA collector current
which resulted in the circuit arrange-
ment shown in Fig. 6 where a 10k
resistor was used in the collector. One
problem with this circuit is its inability
to drive stray capacitance. Consider the
output waveform in Fig. 7 which is
obtained when a pulse is applied to the
input. The transistor switches on and the
stray capacitance is discharged through
the saturated transistor to produce a
rapid falling edge. When the transistor
switches off it cannot supply current so
the stray capacitance charges through
the 10k{ resistor to produce an ex-
ponential rise which corresponds to a
time constant of RC. Therefore, this
type of gate is not very good at driving
long signal lines. In practice the load is
not strictlv capacitive, but is a trans-
mission line with a characteristic
impedance of around 100$. However, in
this case because R is much greater
than 1009 it makes very little difference
and the slow edge masks any transmis-
sion line effects.

Logic designers attempted to circum-
vent this problem by using a “push-
pull” output stage to give rapid transi-
tions in both directions as shown in Fig.
8. Here the output is driven by a “phase
splitter” so that while the top transistor

oV

Fig 6. Early form of logic,
diode-transistor logic.

Fig 7. Oﬁtput waveform from d.t.l.
in Fig 6.

_ Phase
splitter

GND

Fig 8. Push-pull output stage to
give rapid transitions.

+5V

Fig 9. Basis of t.t.L circuit required
to drive a capacitive load.

+5V

S

1 GND

Fig 10. Only one switch required
for a resistive load.

12

Control signals
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Date bus

Fig 11. Tri-state devices connected
to a bus.
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is on the bottom one is off and vice
versa, but in practice there is an overlap
of a few ns. This causes a low impedance
across the supply rails which produces a
current spike. This type of output was
used in the unpopular 73 series of logic.
The final step in the evolution of t.t.l.
was the insertion of a series limiting
resistor in the collector of the upper
transistor.

Unfortunately, during the evolution
of t.tl the way impedance levels and
device speeds have changed has not
been considered fully. While d.t.1.
worked initially with a 10k{ output
impedance we now have t.t.l. devices
with an internal pull-up resistor of
around 1009. This means that the
transmission line behaviour cannot now
be ignored. In fact, when the connection
to a t.t.l. device is considered as a
transmission line the upper transistor in
the output is redundant and serves no
useful purpose. A capacitive load
requires a circuit as shown in Fig. 9
because, to produce a voltage across the
capacitor, a charge must be fed into it
via S,. Discharge of the capacitor must
take place through S,. As already men-
tioned, a t.t.l. gate must drive a trans-
mission line with an impedance of about
1009Q. The current and voltage are
related by V=iZ where V is the voltage
applied to the line and i is the resulting
current. In this case the load is essen-
tially resistive and only one switch is
required as shown in Fig. 10. When S is
closed the output is low and when it is
open the output is high. If the intercon-
nection is terminated with a resistor R
= Z,, effects due to stray capacitance
and inductance will not affect the out-
put rise or fall times. Therefore, under
certain conditions the t.t.I. “push-pull”
configuration is unnecessary and an
open collector gate will suffice.

Tri-state devices
. Common data-bus structures are widely
used in mini computer systems but be-
cause conventional t.t.l. cannot be
wire-ORed it cannot be used. To over-
come this limitation tri-state devices
have been produced and are rapidly
becoming standard components for bus
drivers;lnd memory outputs. A tri-state
device has an additional control input
which determines whether or not the
device is enabled. When enabled, its
outputs are in the high or low states as
normal. When disabled, its outputs
assume the high-impedance or off state
and the device behaves almost as
though its outputs are disconnected
from the package pins. In this system
only the device which is driving the bus
is enabled, so active pull-up is achieved
with the benefits of wire ORing. How-
ever, even with these apparent advan-
tages it must be considered whether
tri-state t.t.l. is necessary and desirable.
With regard to its necessity, the
answer is definitely no. Any function
which is possible with tri-state devices
can be implemented more simply with
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open-collector t.t.l. Tri-state is an un-
fortunate development caused by a
misunderstanding of the requirements
for transmission line driving. The
answer is also no for desirability because
it has a failure mode which can lead to
the progressive collapse of all the tri-
state devices driving a bus. For ex-
ample, in Fig. 11 if device A becomes en-
abled at the wrong time due to a fault
in the circuitry it could place all lows
on a bus to which another device is quite
legitimately outputting all highs. This
leads to catastrophic power dissipation
in the good device and the process can
then repeat until all of the devices are
destroyed. For the Ti 74365 hex bus-
driver, power dissipation in this failure
mode can be calculated as follows. The
output short-circuit current is specified
as 40-130mA so the power dissipation
per gate for a 15V rail will be between
0.2 and 0.65W, and the total dissipation
for a package of six gates will be 1.2 to
3.9W. The quiescent power dissipation
of 0.3 to 0.4W per package means that
the total worst case figure is 4.3W. This
is about ten times the rated dissipation
of a d.i.p. and will destroy the device. []

This article is based on material from a book
“Digital Electronic Design", by the above
authors, published by C.A.M. Publishing, 17
King Harry Lane, St Albans, Herts, price
£8.00 including postage.
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Mobile radio bandwidths continued

frequency conservation; and (ii) un-
necessary except for digital speech,
which in turn should be justified on its
own merits; it is not a reason for making
all channels broad and thus wasting
spectrum. -

Any trends in technique which are
likely to be developed in the future and
which may enable higher bit rates to be
achieved within the limitations of a
normal speech band, line and radio, are
not within the scope of this article. The
rate of progress over the past two de-
cades, however indicates a real
possibility that before the 1999 World
Administrative Radio Conference we
could well be in possession of techni-
ques which could require a totally dif-
ferent approach to frequency planning.
Isit therefore wise at this stage to put all
our eggs in one basket and use a com-
mon, and probably wider bandwidth, for
high speed data or speech?

Such a move not only reduces chan-
nel availability within the spectrum, it
implies the exclusive use of frequency
modulation and tone squelch. Further-
more it implies a period of chaos whilst
the various existing systems and users
are “sorted out.”

Use of the split channel technique —
25kHz equipment allocated on a
12%2kHz channel basis but relying upon
geographical separation — would tend
to restore the channel availability inso-
far as quantity is concerned, but in
practice, owing to the geographical

separation requirement, could result in
but a small increase in availability —
particularly in the type of urban area
associated with the United Kingdom.

Alternative data/speech possibility
Let us now consider the inevitable.
Speech systems will be with us for a

long time and will tend to predominate

for some time. The use of data techni-
que will, however, increase. Existing
“state of the art” high speed data tech-
niques, where justified, will require a
minimum of 25kHz channel width to
accommodate the sidebands etc
associated with existing techniques.

The solution proposed for this situa-
tion is quite simple, it merely advocates
remaining with 12%2kHz channel allo-
cations and using the channels in the
same manner for speech as at present.
The channels would also be suitable for
the simpler data transmission systems
of 1200bit/s and up to 4800bit/s if suit-
able lines are used.

Above this speed, where high speed is
justified two or more adjacent 12%2kHz
channels would be allocated, possibly
from a discrete section of the spectrum
to simplify sideband cut-off problems.
Such a wide band system could be req-
uired for digital speech.

As and when techniques improve, it
would be a simple matter to insert con-
ventional narrow band users into
vacated 12/2kHz slots, thus making full
use of the available spectrum.

1t may well be that technical changes
involving, for instance, 6“4kHz opera-
tion for speech, would enable further
channel allocations to be made avail-
able in the future. In this case the allo-
cation of channel units would be in
6%kHz multiples with data possibly
requiring up to three or four such units.

By such a technique we are not
penalizing the small user requiring
speech communication only, neither are
we limiting the data user to bandwidths
which could be restrictive.
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CIRCUIT IDEAS

Modifying the K.B.6 ASCIl encoded keyboard

This keyboard does not have a lower
case character output and fails to pro-
vide the parity bit required for some
applications. Although it is quite easy to
sense the seven bits of the ASCII out-
put, the TMS 5000 NC encoder chip
provides the parity bit on pin 6 which
can be hard-wired to the redundant
“segment 2 on the outlet.

Cut the track leading from switch “P”
to the plated-through hole near pin 20 of
the TMS 5000 r.o.m., close to the switch.
Trace the track from pin 22 of the r.o.m.
to the contacts of the “;+" switch, and

hard-wire this to the disconnected con-
tact of the “P” switch. Lower case cha-
racters will now be obtained by simul-
taneously pressing the “‘shift’” and “‘ctrl”
keys together with the requisite cha-
racter key. The keyboard however con-
tains sufficient hardware to implement
a separate lower case key, and the
redundant “‘here is” key may be used for
this purpose. Wire the non-earthy side
of the “here is” key to pins 4 and 5 of the
7400 marked X4, and connect a 5.6kQ
resistor from these pins to pin 14 of the
7486 marked X5. Connect a wire from

Pint4[Xx5=+5V

TMS
S000 NC
r.o.m
Lower case
(‘Here is’) 4
L
+5V
4 5k6
6( o
y L
& Shift
+5V 4
9 S5k6
—l
\ v o
e Control 1
z7/;/
Pin28 [Pin29 | © Output
(@] O Lower case
TRUTH
0 1 Upper case | 1agE
1 1 controi
1 0 Shift

O—{ R2_}-O

Cut this link

Z,
éoo$};£o

pin 6 of the 7400 to pin 4 of the 7486.
Finally, cut the connection between pin
4 of the 7486 and the ground line on the
key side of the printed circuit board.
The consequential loss of the “@" cha-
racter and the “NUL” ASCII output
from the “P" as previously connected,
can be made good by borrowing an-
other redundant key and wiring it into
the r.o.m. lines which previously yielded
the “P” and “4” characters.

Dr. F. Schild,

Fortis Green,

London.

Earth referenced V-to-I
The circuit idea for Earth referenced
V-to-1 which appeared in Wireless
World December 1977, required one
op-amp and three transistors. This
simpler circuit uses one op-amp to pro-
duce a current source referenced to
ground

R
"
R
e CATS
|
via A
1 R
q:; R

It can be shown that the load current
1, = V _/R.If R is replaced by a
capacitor, a ground referenced integra-
tor is formed and the resulting voltage
ramp may be taken via a buffer stage
across C or alternativelv from the out
put of the o-amp. For the last mentioned
connection, the output ramp is modified
to become

2
V =CRV,_dt

The maximum load resistance that may
be used is <<V y/2]; where V is the
peak output or the op-amp before satu-
ration commences
M. Applebaum,
Chubb Alarms Manufacturing,
Middx.
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Standby battery for dynamo lighting

An a.c. bicycle dynamo can be provided
with standby battery power by using
the circuit shown. The battery supplies
current via Try which should have an hg,
-of greater than 40 and aVg,, below
100mV at 0.5A collector current. The
circuit is activated when the peak
dynamo output falls below the battery
voltage. The 100uF isolating capacitor,
C,/C,, provides power factor correction
for the dynamo by cancelling its inter-
nal inductive reactance. The correction
covers a large speed range because the
internal inductance falls with in-
creasing dynamo speed. This raises the
typical output of a bicycle dynamo,
around 4.5V r.m.s., to about 5.5V r.m.s.
The optimum value of C,/C; should be
found by experimentation.

Brian J. Pollard,

Coventry.

Tra
BD136

L
T C2 C3
220p 2204
Vi 10K 16V 18V
-l 220 100 + | i +
+ 0p
10k 10V
: Try 100k 63V Dynamo
8C107 004A
2 Frame

Vi

Vo

12V/[24V O

12

BC477

Try
BC107

IL=._1J("+R1+ R1), Vbe + (R1+ Rl),Vo — R1Vi
RL R2 R2 R3

Fold-back current limiter

This design has been found useful when
supplying series regulated circuits from
a wide range of input voltages. By
choosing suitable values for the current
limiting components, R;, R,, Ry and R;,
fold-back current limiting characteris-
tics can be achieved that will protect the
series regulating transistor from over
dissipation when V;-V_ is high, and
allow higher values of load current to
flow when V; - V _ is low. Current
limiting takes place when Tr, conducts.
With the values shown and the V,, of
Tr, assumed to be 0.65 volts, the current
limiting characteristics will be similar to
those in the graph.

A.J. Ewins,

North Harrow,

Middx.

R3 £)

+10V

3k9

o

-
(Y s

100n
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av7

47u

]

oV O-

www americanradiohistorv. com



www.americanradiohistory.com

o WIRELESS WORLD. JUNE 1978

High a.c. loads

A shortage of high-current loads pre-
sented a problem when it was necessary
to soak-test two identical mains trans-
formers. The test conditions were satis-
fied by using a reflected load technique
with the two transformers back-to-back
as shown. Readily available 240V
domestic lamps provided highly suit-
able loads. With a little care and adap-
tation this principle can be applied to
dissimilar transformers. Also, suitable
240V tamps resistors can be used in conjunction
aspERuIned with the lamps for fine load trimming.
Geoffrey T. Edwards,

Woodley,

Reading.

Matched
transistors

Linear v.c.o. operates
from 5V

When designing hybrid analogue/
digital systems, it is often necessary to
vV use a voltage controlled oscillator
mn . . .
operating from a 5V supply rail. This
circuit uses a standard current dif-
ferencing amplifier IC, together with
AAA t.t.. monostables to achieve this. The
100k = ~ amplifier is biased as a voltage follower
B Q = © —0 so that a current V;,/R flows through
R Tr,. Because Tr,, Try and Tr, are con-
Monostables  SN74121 nected in a current mirror configura-

tion, equal currents I; and I, are injected
into the monostables. The monostables,
- = = ¥ which are connected back to back,
ey 2473 oscillate' at a frequency defined by the

current in Tr,. Care should be taken in
J Q J choosing the current defining resistor R
I because thermal considerations limit

--
|
|
|
|
|
|
|

¥
0
x
¥

CK the current to 2.5mA. The centre
. 1« al— frequency may be chosen by f.=1/
i R (4CR) for V,=2.5V. Nonlinearities in
T the emitter base junction of Tr, are
removed by feedback. In practice the
input ————— Q main deviations in V-to-F occur be-
9 Q ’J~-. cause of a mismatch between the cur-
1 rent mirror transistors. This mismatch
is most significent at currents above
ImA.
Kirit Patel
London Business School,

Q

12 74123

or

74121

o LML Divice by three

This circuit uses only three t.t.l. i.cs to

(c) \ ’ \—J———\— divide an input signal by three and

provide an equal mark-to-space ratio
output. The monostable is adjusted to
0 \ ‘ \ ‘ \ ‘ \ ! \ ‘ produce an equal mark-to-space ratio
from any input signal.
outeut @ _/—\_—l—\__j— D. J. Eaton,
St. Leonards on Sea,

E. Sussex.
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Loudspeaker system design

Three-enclosure system with active delay and crossovers — part 2

by Siegfried Linkwitz Dipl. Ing.

This is not the “"ultimate loudspeaker’’,
but in the first part of this article in the
May issue Mr Linkwitz says that "the
recording is the next weak link in the
chain.”” The equalized system
incorporates electronic crossovers and
delay compensation. Part one describes
the enclosure design and this article gives
sufficient information for the experienced
constructor to duplicate or to adapt the
electronic design to other needs.

THIS SPEAKER DESIGN project was started
with the idea of mounting the boxes
flush with the surrounding wall.
Positioning the box in front of a wall
causes a severe dip in amplitude res-
ponse when the distance from the front
of the box to the wall equals a quarter
wavelength. For a typical 300mm en-
closure depth the dip occurs around
250Hz, Fig. 2 (ref. 7).

If one imagines the walls near the
speakers to be made of mirrors then one
can easily visualize the images of the
box in these mirrors. At frequencies
where the radiation from the box is

omnidirectional, each of these images °

can be thought of as a separate sound

source, whose output will add or sub- !

tract from the original source, depend-
ing upon how far the image source is
removed in terms of wavelengths. For a
half wavelength distance to the image
source, corresponding to a quarter
wavelength distance from the speaker
to the mirror, the output from the real
and the imagined source will cancel
each other.

This description of virtual sound
sources is valid provided that the
speaker is radiating sound towards the
walls and that the walls, floors and
ceiling act as acoustically reflecting
surfaces, i.e. mirrors. Mounting the
boxes flush with the reflecting surface
eliminates the virtual image behind the
speaker and produces a smooth
frequency response. The completed
system with flush mounted boxes per-
formed very satisfactorily. In particular
it gave a good sense of depth perspec-
tive for some stereo material.

It was discovered later that by
moving the speaker out into the room
and at least 0.5-1m away from walls and
floor, a significant improvement in
sound perspective was obtainable, see
photograph in part 1. On approprate

program material it now became quite
easy to pinpont the location of in-
dividual instruments both laterally and
in their distance behind the speaker
plane. It might be said that the whole
sound stage moved into focus.
Furthermore, tape hiss and record
surface noise became spatially
separated from the musical material.
The noise originated definitely at the
speaker boxes while the musical instru-

ments assumed their own space bet- ’

ween and behind the boxes. In this
sense the noise and ticks from a record
surface are comparable to tne coughing
and shuffling of people at a live concert
where one can concentrate on the per-
formance and not be side-tracked by
unrelated acoustical events®,

It is not clear why the placement only
a relatively short distance away from
the walls should give such a marked

Amplifier Woofer Tweeter

(a) (b)

Fig. 7. Schematic network with 6dB per
octave slopes and voltage phasor diagram at
the crossover frequency.

Fig. 8. Plane of points are equidistant from
the high frequency and low frequency
drivers. The sum of the sound pressures is
proportional to the sum of the electrical drive
signals only in this plane.

www.americanradiohistorv. com

improvement, particularly in light of the
just-mentioned frequency response in-
terferences from virtual images. It
might be that the ear-brain combination
performs a time domain analysis and is
able to allocate the wall reflections
which occur 4 to 6ms later than the
direct sound to the characteristic of the
listening room and to the program

‘material.

Mounting of the speakers away from
the walls was accomplished by hanging
them from the ceiling with a nylon
monofilament. Electrical connections
run from the back of the enclosure to
the wall behind it and also serve to keep
the speaker aiming forward. The small
hanging units might be appropriately
called satellites to the woofer box. The
woofer itself is located halfway between
the satellites, which are 2.5m apart.

The listening room is 5X8X4m
(w X 1xh), with the speakers in front of
the narrow walls and the typical lis-
tening positions 5 to 6m away from the
satellites.

Crossover design
The simplest crossover network is the

—6dB per octave slope filter of Fig. 7.
Assuming idealized components, the

current from the generator will split in
such a way that the vector sum of the
voltages across the low and high
frequency driver terminals-is equal to
the source voltage at all frequencies
Vo iV =es

Correspondingly the vector sum of the
sound pressures p; and py generated by
the drivers will be directly proportional
to the generator voltage p, + p, = ke,
and independent of frequency, provided
that the distance from the listener to
each of the drivers is identical. The B110
and T27 drivers -though are a
wavelength apart, which means that
equidistance is obtained only for a plane
in space, Fig. 8. For points outside this
plane the sum of the two driver outputs
will vary with frequency.

Furthermore, because the two drive
voltages already have a 90° phase dif-
ference the summation will be different
for symmetrical points above and below
the plane of equidistance. In the
crossover frequency region where both
drivers contribute equally the system
will radiate its maximum pressure at a
14-degree angle below the plane, Fig. 9.
This simple dividing network has a wide
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range of overlap between the two
drivers and therefore a tilted radiation
pattern over at least two octaves.

A seemingly attractive feature of this
network is its complete lack of phase
distortion for points which are equi-
distant from H and L, Fig. 8. At these
points perfect square-wave reproduction
is achievable under free-field conditions
or in an anechoic chamber. In a living
room the increased radiation towards
the floor and the reduced radiation
upwards will produce a coloration in
sound due to the frequency-selective
change of the reverberant field. The ear
is more sensitive to the amplitude res-
ponse than to phase shift. Therefore this
filter and related designs with even
greater than 90° phase difference bet-
ween the drive signals and correspon-
dingly greater off-axis intensity peaks
are not used for the satellite system?®,

A 24dB per octave slope filter was
chosen which has no off-axis peaks in
the radiation pattern'®, Fig. 9. The steep
filter cut-off narrows the overlap region
where the B110 and T27 interact. The
T27 has its fundamental resonance at
1.4 kHz and the highpass provides 27dB
of attenuation at this frequency. At
5kHz where the B110 exhibits a cone
resonance the filter has reduced the
drive voltage by 18dB, Fig. 10. A 6 or
even 12dB per octave filter would have
insufficient attenuation to minimize
exciting these resonances. The 18dB per
octave filter was not considered be-
cause it tilts the polar pattern.

All these filters, with the exception of
the 6dB per octave network, have a
frequency-dependent phase shift and
consequently some phase distortion.
Only a network of linearly increasing

Max N\
Radiction “q

Fig. 9. Radiation of a 6dB per octave
crossover network at the cross-over
frequency (3dB peak occurs below the plane
of equidistance for non-coincident drivers)
and the symmetrical pattern of a 24dB per
octave crossover network at the crossover
frequency (ref. 10).
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Fig. 10. Schematic response for crossover
points and driver resonances.
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2001
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Fig. 11. Group delay frequency response of a K drivers in phase
speaker system due to a 3kHz crossover 11 »7\‘
between midrange and tweeter with conven- 612&1%8/0;‘0}
tional first and third-order Butterworth net- Zr_" drivers in qmiphqse\
works, and with second and fourth-order ¥ 50 t
cascaded Butterworth sections (ref. 10). o 6dB/Octave
8 /1rivers in phase
O o ! gy~
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FREQUENCY ————

phase shift with increasing frequency
will have no phase distortion. The slope
of the phase curve is constant in this
case. Any deviation from the constant
slope indicates that some amount of
phase distortion is present. The ques-
tion arises how much slope variation
can be tolerated before it becomes aud-
ible and not merely visible on an
oscilloscope. The slope of the phase
curve, usually referred to as envelope
delay or group delay, has been plotted
for typically used Butterworth
crossover networks and the new net-
work function'®, Fig. 11. Merely
changing the polarity to one of the
drivers drastically changes the group
delay for the summed driver outputs as
in the case of the first and third-order
Butterworth crossovers. Their on-axis
amplitude response is unchanged,
unless the drivers are separated some
distance from each other. Then the
polar pattern will tilt either up or down
with the change in driver polarity.

To investigate the audibility of phase
distortion an all-pass network was built
which duplicates the group delay of the
new second and fourth-order crossover
networks (12 and 24dB per octave

.curves in Fig. 11). Listening with

headphones to stereo and mono pro-
gram material, no audible difference
could be detected with either one of the
all-pass networks switched in or out.

WWwW americanradiohistorv com

Therefore it seemed safe to use the
fourth-order filter with its sharp cut-off
behaviour which minimizes the overlap
between drivers.

Crossover and equalizer circuits

The crossover networks and equalizers
consists of a variety of active filter
circuits. The overall block diagram of
Fig. 12 gives an indication of the system
complexity. Design formulas are pre-
sented for each functional block so that
the experienced constructor should be
able to duplicate the circuits of Fig. 13 or
adapt the design to particular needs.

3kHz crossover networks

The fourth-order high and low-pass
filters are made up from cascaded
second-order Butterworth sections, Fig.
14. The outputs V,, and V are in phase
with each other at all frequencies and
the voltage sum is equal to V5. At the
crossover frequency f., therefore, the
output from each filter will be Vy/2 or
6dB down, which is different from the
typical 3dB crossover point for filters
where Vi and V| are in phase quadra-
ture'®,

Delay compensation

The B110 and T27 drivers do not radiate
from the same acoustical plane even
though they are mounted on the same
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Fig. 12. System block diagram. Design for-
mulas for each functional block are given to
allow adaptation of the circuits of Fig. 13.
Fig. 13. Circuit diagram of crossover net-
works and equalizers incoroporating delay
cempensation. Broken lines show optional
h.f. boost components.
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baffle. The electrical signals arrive at
each voice coil at the same time but
because the T27 voice coil is located in
front of the B110 voice coil the sound
pressure wave generated by the T27 will
be advanced relative to the B110. The
40mm driver off-set may seem in-
significant unless it is related to the
144mm wavelength of a 3kHz tone
where it corresponds to a 100° phase
difference between the two driver out-
puts.

The effect of driver off-set on the
on-axis frequency response can be quite
significant, particularly if both drivers
contribute almost equally over a wide
frequency range, Fig. 15. The frequency
region of overlap is significantly nar-
rower for higher-order filters because of
their steeper cut-off.

The driver offset can be compensated
for by adding electrical delay to the
tweeter drive signal, or by mounting the
tweeter in a different plane.

Highpass filter

Mechanically moving the tweeter back
is feasible provided care is taken to
avoid sharp cabinet edges and their
associated scattering of sound. For
electrical delay an all-pass network has
been used, Fig. 16. Its delay varies with
frequency from 1=2RC at low frequen-
cies, approaching zero delay at very
high frequencies. To reduce the
frequency dependency in the crossover
region of around f, the component
values should be chosen such that
RC<1/20f.. Several delay stages are
cascaded to obtain the required total
delay. This delay has to be determined
experimentally, but the spatial driver
offset gives a reasonable starting point.

70Hz crossover network

The transition between the woofer and
the satellite uses 24dB per octave slope
filters similar to the 3kHz crossover. A
transition frequency of 70Hz was
chosen because the B110 output is 3dB

¥in 0—1

Lowpass filter

~ PN [ ]
R R
Y
C
C C S
2R 2R

Fig. 14. Fourth-order 24dB per octave crossover filter sections are made up from cascaded

1
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second-order sections in both high and low-pass forms.
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down at this frequency due to the small
internal volume of the satellite enclos-
ures. The output continues falling off at
a 12dB per octave rate below this
frequency with approximately second-
order Butterworth response shape.
Therefore the driver in the closed box
can be used as one half section of the
required high-pass filter. The other half
is implemented with an active second-
order Butterworth filter section — the
first stage in the centre channel of Fig.
13. The low-pass filter for the B139 is
again the two amplifier fourth-order
network design — the second and
fourth stages of the lower channel in
Fig. 13.

Woofer equalization

The response of the woofer does not
extend sufficiently far down in
frequency. The fall-off in acoustic out-
put will therefore be compensated with
a properly increasing drive signal. Over
the frequency range where the driver
acts like a rigid piston its frequency
response when mounted in a closed box

(ref. 11) is
£ 2
(%)

F,=

f V%L f j

[( fo ) ] (QO fo

This is a high-pass function with a
corner frequency near the closed box
resonance f, and some peaking depend-
ing on Q,, Fig. 17. The two parameters
f, and Q, can be conveniently deter-
mined from the frequency response of
the driving point impedance'' of the
speaker system, Fig. 18. If the system is
driven from a generator with an inter-
nal impedance much larger than R,
then the terminal voltage becomes pro-
portional to the system impedance and
Q.. f, can be determined from the volt-
age response as in Fig. 19.

For the two B139 woofers in their
closed box, the resonance occurs at
54Hz with a Q, of 1.2. The response can
now be compensated with a network
which exactly compiements the woofer
roll-off and extends it to a lower cut-off
frequency, Fig. 20. This design approach
can be used to equalize other speaker
systems if careful attention is given to

\
N R Ro
Out
In O
O
I
2RC
Delay T = ——————=%~
1+ (2T{RC)

Fig. 16. Severul all-pass phase shift networks
are cascaded to obtain the required delay
compensation.
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Fig. 17. Fall-off in response of a rigid piston in
a closed box (ref. 11). Box resonance f, and Q
are determined as in Figs. 18 and 19.
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Fig. 18. Schematic response of the woofer
driving point impedance measured as in Fig.
19 from which f, and Q, of Fig. 17 are derived
(ref. 11).
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Fig. 19. Measurement setup for Fig. 18 to
determine Ry /Ry.x from V,./V,.« and
the frequencies f, and f, from
V= Vyax X Vpc

the cone excursion capability and the
power amplifier output voltage swing
limitations. Both increase by a factor of
four when the cut-off frequency is low-
ered by an octave.

For the playback of records much of
the linear excursion range of the woofer
is used to reproduce the large
amplitudes of record rumble. This
wastes driver linearity. Fortunately the
left and right-channel vertical rumble
outputs from the pickup are out of
phase and therefore cancel when the
left and right channels are summed for a
center channel woofer, as in this design.
Separate left and right channel woofers
can easily be tied together electrically to
eliminate the unnecessary movement of
air at subsonic frequencies from one
speaker box to the other'?

The corrected response of the woofer
can be verified by placing a microphone
about lcm away from the cone to de-
termine the near-field sound pressure
which for a uniformly moving piston is
proportional to the far-field sound
pressure!?,

System equalization

As active networks are already used for
the crossover filters it seems attractive
to also use them to equalize the com-
plete speaker system for a flat
amplitude response at the preferred
listening location. A microphone at that
position will pick up the direct sound
coming from the speakers and a large
number of reflections from various
objects and the walls of the room. The
microphone cannot distinguish
between the different sources. The
microphone output voltage which cor-
responds to the direct sound from the
speakers will be masked by the voltage
due to the reverberant sound field. The
ear-brain combination seems to be
taking its clues for locating the details
of the stereo image from the direct
sound even when the reverberant sound
energy is much larger than the direct
sound. This might explain why attempts
to equalize for a flat response at the
listening location gave unsatisfactory
results.

The response at one metre from the
speaker measured in the room appears
to be a better starting point for
equalization. But even for this location
a completely flat response does not
seem to give the most natural-sounding
reproduction. Some form of shelving or
sloping response seems necessary %,

In this design a 3dB low-frequency
boost is applied to the B110 signal to
obtain flat acoustic output over its
range (last stage in the centre channel
of Fig. 13). The T27 is allowed to follow
its own gradual roll-off, but if a flat
high-end response seems desirable then
the simple network shown with broken
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Fig. 20. Network extends the woofer low
frequency response to f, by providing exact
compensation for Q, and f, with schematic
amplitude response, and design formulas.

Fig. 21. Measured voltages at the driver
terminals of the complete system. A flat
response does not seem to give natural-
sounding reproduction.
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lines at the input stage will give the
necessary high-frequency boost.

An analogy might help to describe the
subjective impression of a properly de-
signed and equalized system by com-
paring it to the colour photograph of a
familiar scene. A fair sound system
might correspond to an out-of-focus
picture, possibly with the wrong reds
and blue or an overall colour tint. Com-
paring two such systems to each other
is like looking at'two blurry pictures of
reality, where one might prefer one over
the other because of its colour balance
but there is no question of either being a
realistic reproduction. A high accuracy
sound system corresponds to a photo-
graph which is focused and without
unnatural emphasis on any colour.
When a high standard of reproduction is
being approached it becomes possible to
hear clearly areas of slight imperfection
like in a picture which is not exactly
focussed or has just a slight colour tint.
JFor the high-frequency equalization of
the speakers this means that too much
output shifts the sound image out of
focus. The image depth becomes biur-
red because the high frequency over-
tones seem to be less distant than the
virtual sources which generated them.

The chosen speaker equalization
appears to match the greatest variety of
program material. A properly func-
tioning treble control in the pre-
amplifier is needed though to correct for
differences in recordings. The final res-
ponse of the drive voltages for the three
speaker units, Fig. 21, could have been
generated or approximated with passive
networks. The practical implementa-
tion might prove to be difficult though
and no attempt has been made to design
a passive crossover/equalizer. The de-
sign flexibility of active networks far
outweighs the possible cost saving of
passive networks when only a single
system is being built.

Conclusion

It is hoped that some of the design
techniques and ideas expressed here
will stimulate a more rational design of
loudspeaker systems. Certainly the
drivers will be continuously improved

for reduced spurious resonances but
even more so the enclosure design,
materials and shapes will need further
study and development!s, Nevertheless
it is possible to design a highly satisfac-
tory system even with today’s standard
components.
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System X speed-up

An Integrated Systems Development (ISDD)
has been set up by the Post Office to
accelerate the development of System X, the
electronic exchange equipment “that will
revolutionise the nation’s phone system.”
(Wireless World, passim). The department is
to be headed by Mr John Martin, who has
worked on electronic exchange equipment
for 15 years, and on System X for four.

In a statement the BPO said they intended
to place contracts for the first production
exchanges before the end of the year. The
first exchanges would come into service by
the early 80s. The new department is an
offshoot of the TSSD (Technical Systems
Strategy Department), set up in 1974 which,
under Roy Harris, has been responsible for
the overall design of the system. ISDD will
liaise with Plessey, GEC and STC, who are
developing System X with the PO, and other
Post Office departments.

The Carter Committee on the running of
the Post Office criticised the slow develop-
ment of System X, which it feared would
arrive too late to be competitive in world
markets.

The Post Office revealed some of the ideas
underlying System X at the Communications
78 exhibition and conference at Birmingham.

System X will use integrated digital trans-
mission and switching, stored programme
control and common channel signalling. The
devices used would be based on low power
Schottky t.t.l, c.m.o.s. and n.m.o.s. ]

IERE hits out at
"degree obsession’’

“The national obsession with education to
‘degree standard’ has deprived the traditional
technician engineer training pattern
(ONC/HNC) of both its status and much of
its best raw material; this, coupled with the
inflexibility of CEI's qualification rules and
procedures which has robbed the technician
engineer of the facility to proceed by practi-
cal achievement to chartered engineer
status, has divided the electronic engineering
profession into a rigid two-class structure to
the detriment of the p'rofession and of the
national interest.”

This broadside was delivered in the I[ERE’s
evidence to the Finniston Committee on the
future of the engineering profession. In other
respects, however, the IERE seems to agree
with the views of the Engineering Professor’s
Conference that degree courses should be
longer and that there should be more co-
operation with industry. The IERE recom-
mends that there should be an extensive
publicity campaign aimed at raising degree
course entry standards to restorg the status
of ONC, HNC, HND and TEC courses and the
associated work levels, to stimulate recruit-
ment and to boost the morale of “this vital
element of the engineering workforce.”

# This, as we said in our September, 1977
leading article, is more like it. [

Nabbed by satellite

American GEC has demonstrated a system for
preventing drugs being smuggled over remote
parts of the Mexican-1JS border which uses
mobile radio and a geostationary sateilite.
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Priced at £1.75 inc. VAT & P&P

Our comprehensive range is sure to meet your need.

With the new Antex soldering stand
you have the assurance that with the iron
tucked neatly into the strong angled
spring coil you have maximum safety
when preparing or waiting for the iron to
heat. Mouided into this stand is provision
for six alternative bits, and two small
sponges for cleaning bits.

This sturdy plastic stand is a useful
addition to any household or workshop.
The SK3 and SK4 kits comprise of a full
instruction card mounted with either the
CX miniature soldering iron or the larger
X25 general purpose iron. Included in
both of these kits is the safety stand.

All the range of Antex soldering irons
are made on the principle of putting the
heating element inside a shaft, then the
desired bit is eased over the shaft, giving
maximum heat transference, this is why
so often a small Antex iron can do the job
of a larger conventional iron. The
precision made slide on bits are slit to
make them easily interchangeable.
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YAESU MUSEN

YAESU

THE FRG7

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.

Its advanced circuitry provides superb performance for professional
or amateur alike: search, monitor,
applications.

test, amateur or broadcast band

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 amplifiet provides a SSB sensitivity

of 0.25uV (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””

565.5—84.5 MHz, oscillator, which upconverts the signal to the band pass first IF to 55 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 1 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 amplified and lights the ‘lock’ LED (saving power) when the MHz oscillator is malset. The
2-3 MHz signal 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 firstin the signal path) amplification before the choice of detectors; twin diodes for AM, or a 4 diode product detector,
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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
tlluminated '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
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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 IMPEDANCE 50-75 ohms. Unbalanced
for 1.6-30MHz. High impedence for 0.5-1.6MHz.

MODES SSB (selectable USB&LSB) AM, AM/ANL,

or CW

CIRCUITRY 13 bipolar and 9 field effect transistors

21Cs and 16 diodes
SIZE13%""Wx 6" Hx 11" D

FREQUENCY STABILITY within 500HZ
during any 30 mins after warm up.
SELECTIVITY +3KHz at 6dB (nominal) and
+7KHz at —60dB down.

WEIGHT 15%:1bs without batteries.

POWER REQUIREMENTS 13.5V DC Neg
ground or 8 off HP11 or 100/110/117/220/
234V AC 50/60 Hz.

SENSITIVITY 0.25 uV for 10dB N+ S:N ratio
for SSB and CW. 0.7uV for 30% modulated AM at
10.5 MHz.

Amateur Electronics
508-514 Alum Rock Road
Aflum Rock

Birmingham B8 3HX

OUR AGENTS

South Midlands Communications Ltd.
S .M. House, Osborne Road

Totton

Southampton, Hampshire SO4 4DN

western Electronics (UK) Ltd.
Fairfield Estate

Louth

Lincolnshire LtN11 OJH
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Optimising Viewdata

Determining the maximum number of simultaneous users of the system

by S. Fedida B.Sc(Eng.), M.Sc., F.I.LE.E., A.C.G.I. Post Office Research Centre

For the Viewdata information retrieval
system to operate economically it has to
deal with as many simultaneous users as
possible. This article explains how the
characteristics of the computer (April and
May issues), and in particular the
moving-head disc store, place a limit on
this number, and how simulation studies
have been made to establish the
maximum rate of user requests the disc
store can satisfy.

IN AN EARLIER article it was mentioned
that one of the criteria used for the
selection of a computer and its
associated software for Viewdata was
its ability to support as many simul-
taneous users as possible in order to
reduce the cost per user per unit time.
Two approaches were considered. In
the first, the computer would poll and
service the users in turn, any spare time
remaining being used for
“housekeeping” duties or to support
interactive services not related to infor-
mation retrieval, e.g. calculations and
messages. This scheme introduced the
complications of interleaving a polling
algorithm, involving many unnecessary
computer enquiries, with random sche-
duling. The alternative approach uses a
wholly interrupt-based mechanism,
with a fast hardware micro-programme,

Fig. 1. Graph of cost per port plotted
against number of simultaneous users.

for all work. Also, in order to facilitate
the information retrieval process, a
direct correlation was established be-
tween the numbered prompt and the
physical address of the data required on
the random access storage medium.

In order to assess the capability of the-

Viewdata computer to support a
number of simultaneous users, assump-
tions were made regarding the number
of requests per minute a user was likely
to make in the information retrieval
mode and the size of the data page in
terms of the number of characters
which a computer response might in-
volve. For the purpose of the study a
cycle time of 12 seconds was selected, 2
seconds of which were accounted for by
the maximum response time of the
computer which was initially imposed
as a desirable constraint. The size of the
data page was settled at 960 characters
maximum to ensure compatibility with
teletext.

With these premises a study was car-
ried out to find out which features of the
computer place a limit on the number of
simultaneous users. Three features
were considered: c.p.u. power; amount
of internal store; and disc store access.
The result of the study is illustrated in
Fig. 1. This shows that, as the number of
simultaneous users increases, the cost
per port is reduced until a limit is
reached at about 200 users when the
internal store limit of the GEC 4080

computer is reached and precludes
further increases. This is because each’
user requires about 1 kbyte of buffer
storage in the main memory.

If one assumes that the internal store
limit is overcome in some way, it is
possible to increase the number of
simultaneous users and at the same
time reduce the cost per port. In the
GEC 4082 the maximum internal store is
1 Mbyte. The next limit to be reached is
that of disc throughput, at about 700
users, given that the whole data bank is

-stored on a single disc. The amount of

c.p.u. mill-time per user is only about
Ims, thus placing the c.p.u. limit well
beyond 700 users if they are all engaged
in information retrieval.

There are a number of ways which
may be used to overcome the core limit
and the disc limit, but one has to keep in
mind a further limitation which so far
has not been introduced explicitly, i.e.
that of the network. Clearly a computer
centre with a 1400-line telephone
capability (assuming working and
standby equipment are used to support
users) is a major centre and it may well
be questioned whether it is desirable to
go much beyond this point. The internal
storage limit of the computer used may
be easily overcome by taking the users’.
buffers outside the main frame and

Fig. 2. Seek time of moving head disc.
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Fig. 3. The “sawtooth” method for disc
optimisation.

using the direct memory access channel
of the machine to transfer data frames
at high speed from internal memory
direct to line buffers. Indeed this may be
more economic than inc¢reasing internal
memory.

We have seen above that the major
item of equipment placing a limit on the
number of simultaneous users is likely
to be the moving-head disc, once the
limit imposed by the main frame
miemory is removed as indicated above.
Taking average values for
parameters of the disc currently tested
as: 12.5ms average latency; 6.0ms for
the transfer of 1kbyte page from disc to
internal memory; and 33.0ms average
seek time (see April issue for definition
of these terms); we find that the
average access time is about 52.2ms,
thus giving a rate of acceptance of
requests of 19 per second.

The rate at which users are likely to

make requests is clearly highly variable’

and statistics will have to be taken on a
sampling basis, at least in the initial
stages of the current trials of Viewdata,
and possibly subsequently at regular
intervals, to ascertain the distribution of
user response times and establish long-
term trends. Nevertheless it is possible
to derive some figure on which to build
a number of likely scenarios.

Given that the transmission rate from
computer to terminal is at 120 cha-
racters per second (1200 bit/s) a full
page requires about 8 seconds to be
transmitted. The time taken by the user
to read a full page and to respond with a
further request depends obviously on
the reader, but a good average time is
about 30 seconds. Thus the build-up of
one scenario is as follows:

Transmission time 8s
Reading and response time, say 30s
Maximum user waiting time 2s

Total 40s

the .

The time to transmit a 1-character res-
ponse from terminal to computer
(133ms), the time to return the first
character at 1200 bit/s (9ms) and the
c.p.u. processing time (1ms) have been
neglected.

A count of a number of typical data
pages and lead-in pages on Viewdata
has shown that on the average the page
content is about 500 characters. Thus
the average cycle time for the average
user is probably about 20 seconds. The
initial system design process has tended
to err on the conservative side and has
assumed an average cycle time of about
12 seconds, thus allowing 10 seconds for
disc retrieval for all the users connected
to the computer at any one time. In fact
this time could be between 10 and 18
seconds. Given these assumptions it
would appear that a Viewdata com-
puter using a single moving-head disc
with the specification mentioned above
would be able to service between 190
and 350 users within the stipulated
maximum response time of 2 seconds.

While the use of average disc access
time gives a rough approximation to the
maximum rate of requests the moving-
head disc can satisfy, it is necessary to
do a computer simulation to establish
the disc capability with a higher degree
of accuracy, under different assump-
tions than complete randomness of disc
searches. Accordingly a model of disc
access time versus number of tracks
traversed, obtained from the manufac-
turers, was approximated to by a
number of straight line segments giving
the relationship in an explicit form. The
form of the model (which relates to the
seek time) is shown in Fig. 2. It shows
the seek time as a function of the
number of tracks to be traversed and
reflects the design of the head move-
ment servomechanism which provides a
measure of anticipation in feeding head
movement acceleration according to
the total track number to be traversed.

The disc latency (the delay incurred
while the reading head waits until the
sector required rotates to a position
where it may be read) is also simulated

WWW americanradiohistorv com

Fig. 4. The “triangular” method for disc
optimisation.

randomly in steps of 1/6 of a disc
revolution, each complete revolution
taking 24ms in the model studied. The
arrival of requests is assumed to take
place at random times, each request
specifying a track number in the range 1
to 400 and a fraame number within the
track in the range 1 to 12, also selected
randomly. Two disc retrieval strategies
were simulated. In the first, the “saw-
tooth” method, it is assumed that the
moving-head traverses the disc from
the centre to the periphery. As each
request arrives it is placed in an ordered
list of increasing track numbers. The
first request to be satisfied having a
track number higher than the track
numbers 2, 15, 25, 72 arrives while the
head is moving towards track number
17, requests 25 and 72 are placed in the
lists of next requests, while requests 2
and 15 are held to await the next
traverse of the head. This continuous
update of the request-ordered lists
implies that the head satisfies requests
at progressively higher track numbers
as it sweeps across the disc surface.
When the head reaches the last track,
track number 400, it returns to track 0
and repeats the procedure, no attempt
being made to satisfy requests on the
return journey.

In the “triangular sweep” method,
which was also simulated, the head
satisfies requests both on the outward
journey and on the return journey
according to the same method.

The results of the disc simulation are
shown in Figs. 3 and 4. The performance
criterion selected to compare the two
methods is defined as: N =arrival rate of
requests 99% of which are satisfied
within 2 seconds of arrival. It may be
seen from these figures that the saw-
tooth method is capable of coping
adequately with an arrival rate of 30
requests per second, while the triangu-
lar method can only manage about 26
requests per second. It is interesting to
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note that the triangular method gives
better mean service times than the
sawtooth method at all arrival rates up
to 30 per second. Clearly the perfor-

mance criterion is important in selec--

ting the optimum search strategy.

Assuming that the sawtooth disc
search algorithm is chosen, we see that
the system performance is now
upgraded to a capability of 30 requests
per second. Thus a Viewdata system
using this strategy is capable of sup-
porting a simultaneous user population
of between 300 and 540 depending on
the user response time.

The current Viewdata system uses
improved double density discs, capable
of storing about 70Mbytes per disc
drive, distributed on five surfaces, each
surface containing 823 tracks. There are
34 sectors per track and 512 data bytes
per sector. The average cylinder seek,
latency, and transfer times are also
improved to 27.5ms, 8.3ms and 2ms
respectively, giving an improvement in
total average access time from 52.5ms to
38ms.

A new disc simulation is now in pro-
gress to assess the maximum request
arrival rate that may be satisfied by this
disc, within 2 seconds. However, on the
basis of the average values quoted
above it is anticipated that arrival rates
of approximately 30x52.5/38=40 per
second may be satisfied. This is equi-
valent to supporting 400 to 720 simult-
aneous users.

Conclusion

This series of articles (February-May
1977, April-June 1978) has described in

some detail the various aspects of the,

Post Office’s Viewdata system, in-
cluding the terminal, the computer and
the associated software, the network
and communications system and most
importantly the way the whole system
has been designed as an entity to meet
the needs of a potentially huge user
population.

As already reported in Wireless
World the Viewdata market trial is due
to begin in the middle of 1978, and soon
that sector of the public which will be
invited to participate and represent the
silent majority will be able to make its
views known and, it is hoped, confirm
the enthusiasm of the professional and
business communities for this new and
potentially immeasurably powerful and
beneficial medium. The full public ser-
vice will start early in 1979
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Sony close on Matsushita’s heels in home video

Continued from p48

JVC HR3300 EK £710 recommended retail,
exclusive of V.A.T. _

Sony's three-hour European-standard Be-
tamax, first previewed at last year’s Berlin
exhibition as a two-hour version (Toshiba,
Sanyo also announced models) began life as a
one-hour NTSC machine three years ago.
The decreased running costs — then one third
if the Sony U-matic cassettes — was achieved
mainly as a result of eliminating guard bands
between tracks on the helically-scanned tape
and also by improving the U-wrap tape
transport mechanism, particularly the tape
guides. The better mechanism meant that
both tape thickness and track width could be
reduced. Increasing coercivity of the
(chromium dioxide) tape from 500 to 600
oersteds improved the h.f. characteristics of
the tape.

At high frequencies azimuth loss is
relatively high and Sony engineers found
that tilting the two heads +7 and -7°
respectively gave enough loss between ad-
jacent tracks to reduce crosstalk sufficiently,
at'the frequency of the f.m. luminance carrier
anyway. (Crosstalk is at least 30dB down at
4MHz for a 15° error.) Crosstalk reduction at
the lower frequency of the chrominance
carrier relies on reversing the colour phase
polarity on alternate lines and only on
alternate tracks. On playback the video
signal is added to, or subtracted from, a
one-line delayed version of itself, this can-
celling crosstalk from the adjacent tracks.

Then JVC. a Matsushita subsidiary,
launched the two-hour VHS parallel-loading
or “M” format in 1976, developed with the
assistance of its parent. Sony were forced to
extend their playing time for Betamax, es-
pecially in view of the televised sports events
and films that last over an hour. This they did
by halving tape speed and reducing video
head width from 60 to 40pm (NTSC).

To keep things easily interchangeable,
tracks were “overwritten” using a 40um
head, the tracks overlapping by 10pm to give
a 30um track width. In this case, when
standard-format normal-speed tape is played
on a long-play machine the long-play head
traces the standard track with a good in-
terchangeability allowance, and with a signal
drop of 2 or 3dB. There is also a small reduc-
tion with playing a standard format tape
made on a long/normal-play machine, some
recording zone remaining unused. A record-
ing made with a long-play head but at normal
speed can be played back by a normal play
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machine, gaps remaining between tracks.

Of course the same technique can apply to
VHS and indeed last year Matsushita intro-
duced a four-hour version, perhaps moére in a
game of marketing one-upmanship than in
response to a real need.

For the new PAL versions of Betamax and
VHS, playing time, tape speed and track
width are different from the earlier versions.
A European-system prototype from
Matsushita (and Hitachi) at the Berlin show
advertised a 33.4mm/s tape speed — the same
as the NTSC version — giving a playing time
of two hours. But speeds and widths were
changed for both formats.

Last October JVC, on behalf of Matsushita,
Mitsubishi, Hitachi, Akai and Sharp an-
nounced agreement on the new VHS format
with a 23.39mm/s tape speed, giving three
hours playing time with their E180 cassette,
and a track width of 49um. Betamax now has
a 33um track width, a tape speed of 18.7mm/s
and a maximum playing time of 3% hours
with the new thinner L750 tape (750 feet).

VHS uses an azimuthal slant of *6° to
reduce h f. crosstalk, while phase coding with
successive 90° shifts for each line on alter-
nate tracks is adopted for i.f. crosstalk. Then
on playback a two-line delay is used to bring
about crosstalk cancellation, instead of the
one-line delay of Betamax. Pre-emphasis
improves signal-to-noise ratio which, by
itself, could run into trouble when limiting in
the presence of large-amplitude low-
frequency components by losing h.f. detail.
To avoid this JVC band-split and limit the h.f.
portion separately from the 1.f. component,
which is then added back prior to further
limiting.

2 Thorn Hire VHS. Home video recorders
are to be available on a rental basis from
Thorn in the UK. Announcing this at the May
trade radio shows are Thorn Consumer
Electronics whose VHS rental will be £18 a
month (a figure which could make sense with
frequent use, but which might prove exces-
sive after the novelty has worn off).

Also marketing VHS are Akai (already in
the UK), Genera! Electric, GTE-Sylvania,
Hitachi, Mitsubishi, Normende, Saba, Sharp,
Thomson-Brandt, as well as the Matsushita
brands. Behind Beta format are Aiwa, NEC,
Pioneer, Zenith, Sanyo, Toshiba, the last two
reportedly dropping their V-cord machines
for Betacord models. .

Also at the May radio shows, Grundig are
expected to announce a four-hour version of
the Philips VCR system. [}
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Logic design — 13

Flags and flag sorters

by B. Holdsworth® and D. Zissost "Chelsea College, University of London

tDept. of Computing Science, University of Calgary, Canada.

When a student in a classroom
environment wishes to ask a question, he
raises his hand, and waits for the teacher
to ask him to speak. On being told to go
ahead, the student lowers his hand and
proceeds to ask his question. Similarly
when a device wishes to communicate
with another device in the same system,
it raises a flag in order to attract
attention.

A SIMPLE communication system is
shown in Fig. 1 where f represents a flag
signal, which is, in this case, equivalent
to the student raising his hand in the
classroom. If and when the called device
is able to communicate with the calling
device, it sends back, as in the case of
the teacher, a ‘go-ahead’ signal. The
calling device then clearsits flag and the
two devices communicate.

A typical example of the use of flags
occurs when a peripheral device such as
a paper tape reader is ready to transfer
data to another device, such as the c.p.u.
of a digital computer. Firstly, it makes
the data available for transfer and
secondly, it generates a signal — the
flag — to inform the c.p.u. that the data
is available for transfer.

If device 2 in Fig. 1 is dealing with a
situation during which it must not be
interrupted, the flag of device 1 is dis-
abled, that is, it is prevented from being
raised. When the restriction is removed,
the circuit is enabled. In the classroom
analogy this corresponds to the teacher
first not allowing his students to inter-
rupt him to ask him a question and then
at some later time removing this
restriction.

Summarising, a flag is a signal
generated and used by a device to in-
form some other device that it wishes to
communicate with it. A disable signal
prevents the flag from being raised and
an enable signal allows it to be raised. A
clear signal turns the flag off without
disabling it.

Flag circuits

The block diagram of a flag circuit with
turn-on, clear, enable, and disable facil-
ities is shown in Fig. 2. A signal on
terminal e enables the circuit, whereas a
signal on terminal d disables the circuit.
Clearly, the two signals must not be
applied simultaneously. When the
circuit is enabled, a signal on terminal p
generates a flag, which is cleared by a
signal on terminal c. When the circuit is

\ A

Device 1 Device 2

A

Fig. 1. Two communicating devices,
with a flag signal.

P
C—> riag f
e ———3 ciccuit
d ———f

Fig. 2. Elements of a flag circuit.

Clock

L(p

Fig. 3. Simplest flag circuit (a) and its
state diagram (b).

Fig. 4. Circuit 2, with an additional
flip-flop to enable or disable the flag.
State diagrams are at (b).

p —

Clock

disabled, the presence of signal p does
not turn the flag on. If enable and dis-
able facilities are not needed, terminals
e and d are omitted.

Flag circuit 1. The simplest circuit
consists of a single JK flip-flop, which
uses signal p as its clock pulse and
signal ¢ as the reset signal, as shown in
Fig. 3(a). SinceJ=1and K =0a pulse on
terminal p will set the flip-flop, whilst a
signal c on the reset terminal resets the
flip-flop unconditionally. The state dia-
gram for this circuit is shown in Fig.
3(b). N

Flag circuit 2. The flag circuit in Fig. 4 is
basically the same as circuit 1, with the
addition of a second flip-flop, the func-
tion of which is to enable and disable the
flag flip-flop. If the second or E flip-flop
is set, the circuit reduces functionally to
that in Fig. 3. When E=0 the flag flip-
flop is unconditionally reset and cannot
be turned on. The E flip-flop is set by the
enable pulse on its clock line and reset
by a disable signal d on its unconditional
reset terminal r.

Flag circuit 3. Alternatively a flag
circuit can be described by the two state
diagrams shown in Figs. 5(a) and 5(b).
From the state diagrams, the following
equations are obtained.

turn-on set of E = e,

turn-off set of E = d,
henceE = e

Turn-on set of A = BE,

turn-off set of A = pcB,
hence A = BE + A pcb,

ETL(P

Flag /+\ Flag
disabled enabled
£=0 = E£=1
e
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Turn-on set of B = pA,
turr ~ffset of B = Ac,
hence B = pA + B Ac,
pA + B(A + 0).
f = AB.

Diagrams corresponding to these equa-
tions are shown in Fig. 5(c).

Identification of flags
In a computer system, each of the
peripherals can communicate directly
with the computer. As explained earlier,
every device generates its own flag
when it needs to communicate with the
central equipment. These flags are
ORed to generate a master flag: when
the central device is a computer or a
microprocessor the master flag is called
an interrupt request because it is used to
request the computer or the micro-
processor to interrupt its current
activity and service the peripheral’s
needs. The master flag or the interrupt
request simply informs the central de-
vice that one of the peripherals in the
system wishes to communicate with it.
It is the function of the called device to
identify which of the peripherals wishes
to communicate with it.

There exists two basic methods for
identifying flags — the polling method
and the vectored method.

Polling method. In this method, also
known as the rest and skip method, the
central device, when it receives an in-
terrupt, sequences through the
peripherals looking for the individual
device that needs servicing, as illus-
trated in Fig. 6. When it finds such a
device, it stops sequencing and calls the
corresponding service routine, at the
end of which the polling of the devices
continues until they have all been pol-
led. At this point the main programme is
resumed.

The flow chart of a polling routine for
n devices is shown in Fig. 6(b). The
counter in the flow chart is an internal
counter in the central device. In this
system no hardware assistance is pro-
vided for determining which device is
requesting service. Whilst this method
saves in hardware cost, considerable
processor time is used in test loops and
system performance is degraded.

Vectored method. In this method, the
presence of a flag is automatically de-
tected and identified by means of a
circuit known as a flag sorter. The basic
arrangement of the system incorpo-
rating the flag sorter is shown in Fig. 7.

Flag sorters
A flag sorter (alternatively called a
priority encoder) is defined as a device
that automatically detects the presence
of a signal at its input and identifies it,
producing an interrupt signal I, and the
identity of the signal being automati-
cally generated on address lines A and
B. The interrupt signal [ is the OR func-
tion of all the input signals,

I=fo+f, +f,+f;
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Flag on

=1

oy

o1

off

is at (c).

oy

Flag
hold

Jump to SR(m)

B
Fig. 5. State diagram for circuit 3 enable (a) and flags (b). Circuit diagram
Fig. 6. Block diagram of p flag identifier
(a) and its flow chart (b).
I
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Fig. 7. Use of a flag sorter.
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fo —>]

f1_).

Inputs Qutputs
! fo f 1 A
(o] (o] (o] 0
—A—> X 1 1 1
1 (o] 1 (o]

Fig. 8 Block diagram (a), truth table (b) and circuit (c) for a two-flag sorter.

Inputs Outputs
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x { x| x| 1 1 1
f2 —> — =2 x| x| 1v]o] 1o
f3 ——>» 8 x| 1 ]loflo] 1] o0
1 foflojofli1|o]o
Fig. 9. Four-flag sorter.
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in the case of the four-flag sorter shown
in Fig. 7. For convenience, the address
signals are generated in the binary (8-4-
2-1) code, although any other code may
equally well be used.

The design and implementation of
flag sorters is straightforward, using
conventional methods, either combin-
ationally or sequentially. There are
practical situations where a given flag
signal must be given priority over the
others. If it is present with other flag
signals, its address must be given at the
output, regardless of the state of the flag
sorter: this is particularly the case in
automatic plants, where certain alarm
signals are given priority over other
alarms. Unless it is otherwise specified,
the higher the suffix of a flag the higher
its priority.

Combinational flag sorters. The block
diagram of a simple two-flag sorter is
shown in Fig. 8(a). This circuit is req-
uired to generate an interrupt signal I to
indicate one or more flags are present
and an address signal A which can have
the value 0 or 1 and is able to identify
the two flag signals fy and f,, where f, is
the flag signal with the highest priority.

A truth table for the circuit is shown
in Fig. 8(b). In this table the X entry is
used to denote a 0 or a 1, and its use in
the second row indicates that A=1 if
fy=1irrespective of whether flag signal
fy is present or not.

From the truth table the logic equa-
tions for A and I can be derived. They
are:

The implementation of these equations
is shown in Fig. 8(c).

The block diagram of a combinational
four-flag sorter is shown in Fig. 9(a). In
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this case, to identify the four flags, two
address signals are required. A truth
table for the circuit is shown in Fig. 9(b),
and the logic equations for |, A and B are
derived directly from the entries in this
table. The equations are:

I=f+f +f,+1f
A =y + Gff, = f3 + fof,
B ="fy+ f,f, =f, + 1,

As the number of flags to be sorted
increases so does the complexity of the
logic equations for the address signals.
In the case of an eight-flag sorter three
address signals A, B and C are required.
The block diagram of the sorter is
shown in Fig. 10(a) and the correspon-
ding truth table is shown in Fig.10(b).
The logic equations for I, A, B and C
derived from the truth table are:

[=f+f, +f, +f; + 1,
+f5 + fg + f;
f; +_f5?6f; + f3f f5fef
+ 1,685

= f; + fsfg + £, + f,5,0.15
B=f, + ff; + f,f,F:fely

+ f,ff Fsfsly

=f; + fg + foff5 + folafs
C=f,+ff, + fsfsf; + f,fsfely

=f, +fs +f5 +f,

A

Sequential flag sorters. The main disad-
vantage of the combinational flag sorter
is that the address signals may change
whilst being read by the central device.
For example, in the case of the eight-
flag sorter, if the interrupt signal is
raised by flag 3, and flag 4 subsequently
arrives, the output of the flag sorter will
be changing from ABC=110 to
ABC =001. During the change signal C
has to turnon whilst signals A and B
have to turnoff. If C changes more
rapidly than A and B the output is
momentarily ABC =111 and, assuming
this occurs when the central device is
reading the address of the flag sorter,
address ABC=111 will be recorded in
error, resulting in circuit misoperation.
It is for this reason that sequential flag
sorters have been introduced.

The sequential circuit, whose block
diagram is shown in Fig. 11(a), has to
generate an interrupt signal if any of the
three flags f,, f,, or f; are raised and in
this case it will be arranged that the flag
signals are serviced in cyclic order. The
flag signals may be regarded as if they
are arranged in a circle which is scan-
ned whenever a flag signal is raised.
When there is no flag signal present, the
circuit rests in a homing state.

A suitable internal state diagram is
shown in Fig. 11(b) where the addresses
corresponding to flag signals f,, f, and fy
are AB=01, AB=10 and AB=11. In
order to avoid races between secondary
signals, it is convenient to take these
addresses in an order in which only one
secondary signal changes at a time,
allowing the use of the secondary
signals directly as the address signals,
and stipulating the cyclic order of the
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Fig. 11. Symbol (a) and state diagram
(b) for a three-flag sequential sorter.
Circuit is shown at (c). State diagram
at (d) is for sorter having priority for

‘flag 1.

Fig. 12. Four-flag sequential sorter.
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flags as f, f; and f,.

Assuming there are no flag signals
present, the circuit takes up the homing
state S, and the circuit outputs are [ =0
and AB=00. If one or more flag signal is
present at the input, [=f +f,+f;=1
and the circuit makes a transition from
state Sy. For f, =1 the circuit assumes
the state S; where I=1and AB=01. On
the other hand, if f, =0, the circuit
assumes state S;, I=1 and AB=11.
Similarly if f;=0 the circuit makes a
transition to state S;, AB=10and I=1.
The circuit will then return to the
homing state when f,=0.

Turn-on set of A=Bf},

Turn-off set of A=Bf,,

Turn-on set of B=A(f, +f, +f3),

Turn-off set of B = Afj.

A=Bf +A(B+fy).

B=A(f, +f,+f;) + B(A+f;).
=Al+B(A +f;).

I =f,+f,+f;.

The implementation of these equations
is shown in Fig. 11(c).
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If it is stipulated that the flag f, must
always be given priority, then to satisfy
this requirement, the internal state dia-
gram must be modified as shown in Fig.
11 (d). An examination of this state
diagram indicates that the modifica-
tions only change the turn-off condi-
tions of the secondary signal A which
now becomes:

A=Bf, + AB(f, +1,) +Bf))
=Bf, + A(B +f)f.

The implementation of this equation
only requires an additional signal f, at
the input of gate 3 in Fig. 11(c).

A suitable arrangement for the de-
tection of four flags is shown in Fig.
12(a) and the corresponding internal
state diagram in Fig. 12(b). The pre-
sence of any incoming flag signal causes
signal 1 to be generated. If flag f; is
raised, the circuit remains in state S,
and the flag sorter outputs are I=1,
A=0and B=0.

State S, is a homing state, because the
flag sorter automatically assumes this
state when the incoming signals f,f.f,
and f; are cleared. The order in which
the signal addresses are generated de-
pends on the current state of the sorter.
For example, when address AB=00 is at
the output, with I=1, the incoming
signals have the following priorities:
priority No 1-f,, priority No 2-fj,
priority No 3-f,.

“The flag sorter logic equations which
can be developed from the internal state
diagram are;

1 =f0+fl+f2+f3
A=Bf,+AB+f,)
B=Afl+B(A +f3),
and the implementation of these equa-
tions is left to the reader.

‘Clearly, the state diagram and
implementation of an eight-flag sorter
can be developed in a similar manner,
the state diagram being shown in Fig.
13.

Modular expansion

In the case of flag sorters for more than
eight flags, it is more convenient to use
a modular construction, which allows
any number of flag signals to be iden-
tified. The design principle will be de-
monstrated for the case of 64 flags.

The incoming flags are arranged into
eight groups of eight flags each, as
shown in Fig. 14, the flags in each
group being connected to an eight-flag
sorter. Each flag sorter generates a
signal g independently of the other
sorters. Thus g, =1 if any of the flags in
group 0 are present, similarly for group
flags g,.83,83, 84, 85 8 and g,. Individual
flags are indentified by six binary suf-
fices, the first three indicating the flag
number and the second three the group
number, for example, fy¢,,,, refers to
flag 2 in group 7. The second set of three
digits is generated directly by the group
selector, while the first three digits are
generated by the flag sorter, whose
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So $1 S2
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Fig. 13. State diagram for eight-flat sequential sorter.
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The new Sinclair DM235 isyet another
example of outstanding Sinclair value-
engineering. Developed from the
Sinclair DM2 and world- beating
PDM35 (already outselling all other
digitial multimeters), the DM235
provides full facilities for every
application,including field servicing,
testing and laboratory work. Ata price
no comparable digital metercan
approach.

A new dimension in styling

Up till now, choosing a meter suitable
for use on the bench and in the field
hasn’tbeen easy. Either you boughta
bulky bench instrument (awkward to
carry around)or a hand-held portable
(difficult to use on the bench). The
Sinclair concept is different. By keeping
the thickness down to onlv a fraction
overl'/: n,

and the weight g
downtounderl/:1b,
we’ve produced an instrument that has
all the advantages of conventional bench
meters, but that packs neatly into any tool
kit or brief case.

A big, bright, unambiguous
display
The DM235 has a fuli 3%~ digit display
reading to £1999. Large, high-
brightness 8 mm LLEDs give clear,
unambiguous readings with an ultra-
wide angle of view. And an LED display
_ means proven lifetime reliability.

Six functionsin 26 ranges

DCVolts.........c.coeenni. ImVito 1000V
ACVolts.......ccoocoieinnn. 1mVio 750V
DC Current....................... IpAwlA
ACCurrent................o...oee. luAtwlA
Resistance..................... I1Qt20MQ
Diode test.................... 0lpAtol mA

10 M Q inputimpedance
High accuracy

Basicaccuracy of 0.5% (2 V DC range),
other DC ranges and Resistance 1.0%,
AC ranges 1.5% 30 Hz-10 kHz
Temperature coefficient <0.05 of
applicable accuracy per °C.

The new SinclairDM 235

digital multimeter.
3% dl its...6 functions...

Easy touse by anyone,
anywhere

Automatic polarity operation,
automatic placement of decimal point,
and automatic out-of-range indication.
Unambiguous reading of function and
range selected from a single input
terminal pair.

A rugged construction
giving total portability
Very rugged mechanical construction
using all solid-state components.

Protected against accidental
overload.

Size only 10in x 5.8 inx 1.6 in, weight
lessthan121b.

Basic operation from four standard
C size disposable cells, providing
complete independence of AC supply.

Line operation available via
optional AC adaptor/charger.

A full range of optional
accessories

DM235 meter complete with

test leadsand prods................. £49.80
Eveready carrving case with

lead stowage compartment......... £8.50
Rechargeable battery units......... £8.00
AC adaptor/charger 240 V50 Hz.. £3.50
30 KV high voltage probe......... £15.00

(All prices subject to 8% VAT)
WW—081 FOR FURTHER DETAILS
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fully poriuble. Under £50:

The Sinclair credentials

Sinclair have pioneered a whole range
of electronic world-firsts from
programmable pocket calculators to
miniature TVs - holding a world lead in
innovative electronics. The DM235
embodies six years’ experience indigital
multimeter design, in which time
Sinclair have become one of the world’s
largest producers.
Like every other Sinclair product,
the DM235 comes to you with a
full 12 month repair- or-
replacement guarantee.

Find out more!

Ifyou'd like full details of the
DM235, its operation and its
performance, and a complete
distributor list, just send the
coupon below. We’ll send you
all the facts by return.
The DM235 hasall the
performance you need - at
around halfthe price of its

competitors. Send the coupon for the

full story.

Sinclair Radionics Ltd, StIves, &
- Huntingdon, Cambs, PE17 4H]J. %‘ﬂ

sirnci=ir-

World leaders in fingertip electronics

I To: Sinclair Radionics Ltd, St Ives,

I Huntingdon, Cambs, PE17 4H]J.

Please send me full illustrated
details of the new Sinclair DM235.

I Name

I Position

Company

Address

-

WW /6 I
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1. : ey | Model 178
Now Model 178 offers functions and ranges for
e most measurement needs 100,V to 1200V
dc, 100,V to 1000V ac, 0-1Q) to 20MQ).
the next Model 179 is a fuil-function, multi-feature model

offering the same advantages as the 178. Plus
TRMS AC; 10,V Sensitivity; Hi and Lo Ohms; AC and DC
Current Yet it's still half the price you'd expect. Only £199

generation of

M M 1

bench D S: . Both models feature designed-in reliability

Two New Keithley Models offer uncompromising Rugged circuits use @ minimum of parts — high quality, off-the-shelf
performance and outstanding value! parts — carefully assembled and tested by Keithley

Outstanding overload protection and rugged mechanical design keep
both units going even after severe abuse. One-year accuracy
specifications minimise recalibration costs.

A battery option, user installable, gets you off ““line"’ for critical
measurements or for field use.

@ Accuracy 3%2's can't match: 0-4% + 1 digiton dc
volts and ohms

@ Large, bright, 20,000-count LED display that's quick
and easy to read

@ Convenient bench size that won't get "'lost’’ yet
doesn’t crowd. For complete specifications on the 178 and 179, call Keithley

@ Exceptional reliability Instruments, T Boulton Road, Reading. Phone 0734 861287

KEITHLEY

The measurement engineers.
WW—031 FOR FURTHER DETAILS

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 Walden
(0799) 40888

www americanradiohistorv com
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Generating ultra-short
microwave pulses

Cancellation technique using readily-obtainable components

by Alan G. Hood M.Sc., M.I.E.E.

During an investigation into the
behaviour of microwave radar receivers
in the presence of high energy leakage
spikes from the transmitter via the
duplexer, a generator of very short pulses
of microwave energy was needed.
Standard magnetrons and modulators are
not capabie of producing directly the six
to seven nanosecond pulses available by
the method described.

THE PROBLEM OF GENERATING COnsistent-
energy pulses at microwave frequencies
a few nanoseconds long was
approached by employing a pulse can-
cellation technique. The frequency
employed was in X-band (8.2 to
12.4GHz), but the technique is also
applicable to other microwave bands. A
160ns-long r.f. pulse was split in a
“magic T", and the two halves recom-
bined in antiphase after travelling dif-
ferent path lengths. Fig. 1 shows how
this was achieved by using two short-
circuited arms of different lengths on a
magic T. The result was that the centre
portion of the magnetron pulse cancel-
led leaving short pulses corresponding
to the leading and trailing edges of the

original pulse. The trailing edge pulse
was removed by means of a pulsed p-i-n
diode switch. A CV370 magnetron sup-
plied 5kW peak pulses at 1,000 pul-
se/sec.

The electric field of the magnetron
pulse may be represented by

E(t)y=2A(t)sin (wt+H)

where 24 is the amplitude of the mag-
metron pulse, and is a function of time,
is the angular frequency, and 8 is an
arbitrary phase angle. After travelling
different path lengths, the two cancel-
ling pulses are displaced in time by At,
and the cancelled pulse is then

WIE(t + At)—E(t)]

where the factor % allows for the 6dB

Fig. 1. Waveguide layout for generating
ultra-short pulses by cancelling dif-
ferentially delayed pulses.

loss of power in the magic T. Substitu-
tion gives

(A+a)sin(wt+8+ a)—Asin(wt +8)

where a is the instantaneous amplitude
difference between the two pulses and a
their phase difference, nominally 2nm
but which varies over the pulse length
due to phase and frequency modulation.
By appropriate manipulation this can be
shown to be of the form Bsin(wt+ ),
with

B= \/4A(A ¥ a)sin¥(a/2) + a?

(A + a)sina

— -1
oty A(cosa—1)+acosa

All the terms A, a. o, 8§ and therefore B
and B are functions of time. The situa-
tion is illustrated in the diagrams of Fig.
2. The trailing edge pulse is longer and
of lower amplitude than the leading
edge pulse because the magnetron fall
time is much slower than its rise time.
The amplitude of the short pulse is
given by the expression for B and in the

t 4

Variable //

oy — L+ 180mm P Isolators

crcuits e

Circulator \ o \
\ . . LN

Muggﬁ;ron ilter Attenuator f— = - - poi-n - ~
modulator @ =250 N switen R

Magic T

} 6-7ns
pulses

= oK

Coaxial cable
CV2155 Detector

Thermistor

<<

Level setting
attenuator

d A
2048 |4 _J 2008 % o X
w - 10dB ——\v " VR —W(—
Crystal Crystal
detector
Sampling aiceter Preamplifier
oscilloscope and pulse
analyser

w/G —_— Short
shutter | ™ pulse
=N\ NN— output

7
\Isolctors/

e

wawwww americanradiohistory com



www.americanradiohistory.com

ideal case of no phase or frequency
modulation, « = 2nw and then B = a;
otherwise B > a. In the region where a
= 0, cancellation may be incomplete
due to phase differences and the output
will then be B = 2Asin(a/2).

For high amplitude and minimum
pulse length a fast rate of rise and
minimum phase modulation of the
magnetron pulse are required. The short
pulse is centred on the region of maxi-
mum rate of change of the magnetron
pulse’s electric field. This is likely to be
near the 50% field (25% power) level and
there will not be a simple relation bet-
ween the magnetron rise time from 10
to 90% power levels and the length of
the short pulse.

In practice the apparently simple
cancellation technique was complicated
by significant direct leakage between
the decoupled arms of the magic T, the
phases of both reflected pulses had to be
adjusted so that all three signals can-
-celled. The poor match of the magic T
for the reflected pulses in the short
circuited arms made the first re-
reflected pulses significant, and
modified the pulse shape.

It should be possible by the use of
suitably placed mismatches to change
the magnetron output coupling during
the build-up of oscillation and hence
modify the leading edge of the pulse.
This was tried but results were incon-
‘clusive and the matter was not pursued.

Among the problems encountered
were the elimination of the second or
trailing edge pulse,-and the reduction of
the spread of pulse energies. A varactor
diode switch was initially tried for the
attenuation of the trailing edge pulse
and behaved well at low levels. How-
ever it proved to have inadequate
attentuation at the power levels req-
uired and was replaced by a p-i-n diode
switch which has proved satisfactory.
The switching pulse for this was
obtained from the magnetron output
via a CV2155 negative polarity crystal
detector and a suitable delay.

A filter was added to guard against
the possibility of “moding”. If the mag-
netron generated power at different
frequencies, proper cancellation would
not be achieved. By selecting manetrons
and modulators the energy spread was
reduced so that one pulse in 10 exce-
eded the mean level by 1.25dB. A further
improvement to 0.5dB was obtained by
using a servo-controlled stabilizer for
the supply voltage. Previously a slight
drop in supply voltage (240 to 230V)
changed the shape of the generated
pulse and introduced noticeable jitter in
addition to varying the magnetron out-
put level.

A sampling oscilloscope is necessary
to view'pulses of such short duration. A
tracing of an oscilloscope photograph
showing the leading and trailing-edge
pulses resulting from cancellation is
shown in Fig. 3 (top) and the effect of
the p-i-n switch is shown middle. The
bottom trace is the short pulse on a
reduced time scale.

= /
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Fig. 2. Diagrams show two r.f. pulses with a time difference At and the resulting
leading and trailing-edge short pulses due to cancellation. (Diagrams show rectified

envelopes of r.f. pulses.)

Fig. 3. Sampling oscilloscope displays
showing leading and trailing-edge
pulses resulting from cancellation (top,
time scale 20ns/div), removal of
trailing-edge pulse by p-i-n switch
(middle trace, time scale 20ns/div), and
the short pulse on expanded time scale
(4ns/div). Diagrams show rectified
envelopes of r.f. pulses.

daB

dB

-1
-2
_3—.
—4 4
-5
-6 4

-8
-10
-15 4

dB8

-2

-4
-5

40 /
-15 / \

www americanradiohistorv com

The short-pulse energy was measured
as follows. The sampling oscilloscope
was calibrated in amplitude using rect-
angular pulses of known duration
together with an average power meas-
urement using a thermistor bridge. The
short pulse amplitude was then mea-
sured by means of this amplitude calib-
ration. An accurate rotary-vane
waveguide attenuator brought the
short pulse amplitude on the
oscilloscope to the reference level, thus
eliminating any errors due to detector
non-linearity. Amplitude was then cal-
culated knowing the reference level
power, and the number of dB difference
in waveguide attenuation. The short
pulse energy was then the product of
short-pulse power and pulse width at
half power (-3dB level).

The pulse generator had a useful out-
put of 6 to 7 ns pulses with an energy of
1,000nJ and, on average, one pulse in 10°
had an energy of 0.5dB above the mean.

O

This article reflects a small part of
the work that led to a degree thesis at
Dundee University. Alan Hood studied
for his M.Sc. part time whilst working
with Ferranti Ltd on microwave radar
system components. He became a
part-time lecturer at Dundee College of
Technology in electrical engineering
and is now a lecturer at Kingsway
Technical Coliege, Dundee and a
tutor /counsellor with the Open Uni-
versity.
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How good are l.e.ds?

Ageing characteristics of infra-red emitters

by J. Skinner Leafields Engineering Ltd

The GaAs infra-red emitter has been in
use for over ten years, and is now widely
used throughout industry. Because the
author wanted high performance from a
relatively simple system it was decided to
examine several devices to find out how
their degradation characteristics
behaved.

The size of paired modules such as
opto-couplers made them impractical to
test so discrete emitters with light out-
puts from 1 to 10mV were used. Tests
were also carried out on suitable sen-
sors but the results from these showed
no significant variation with age.

The amount of forward current is

important in practical applications and
in tests. A report from NASA!, which
describes an exhaustive examination of
the TIL31 device, confirms that degra-
dation is reduced by conservative
operation, and shows that no degrada-
tion occurs at 25% rating. A paper pro-
duced by Hafo” contains this inter-
preted statement:

“A substantially more rapid result of
the operational test could be obtained if
the l.e.ds were measured at a current
lower than the operating current. The
deterioration could occur somewhat
faster with a low operating and mea-
suring current than with a high one.
This result had hardly been expected.”
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A second statement concludes, “therate
of deterioration may be greater at low
rather than high currents.” Hafo is one
of the few manufacturers who have
openly admitted that ageing of L.e.dsisa
problem although they now claim to
have eliminated the problem completely
but have not explained how this has
been achieved.

The rated current for a device under
consideration is usually specified as
100mA. Because our application reg-
uired a forward current of around
20mA, burn-in tests were run at 50mA
and the tests run at 20mA per device,
thus accelerating the running life. The
NASA report suggests that light output
increases for a period and then falls off
continuously. It is therefore necessary
to operate for a period which will con-
tain any peak that may occur. Devices
were tested for periods up to 1000hrs
with a minimum burn-in period of
200hrs. The results obtained are sum-
marized in the tables.

As the tests have been carried out
over a 1000hr period it is important to
know whether the degradation process
continues. In the light of our field ex-
perience it does, apparently at a
logarithmic rate, similar to that in the
short period. Therefore, a device having
low degradation during a short period
will continue to degrade at alow rate for
a long time. These remarks can only be
taken as generalisations; nevertheless,
short term burn-in can raise g.a. con-
fidence enormously. Measurements of
output, before and after burn-in, are
however tedious and expensive. We
have found that an acceptable compro-
mise is to measure the output after a
200hr burn-in period. A minimum
threshold is determined for each appli-
cation and devices are graded accor-
dingly. Both output and degradation
characteristics thus require considera-
tion in selecting suitable devices.

Fig. 1. L.e.d. outputs prior to burn-in.
The outputs were measured with an
Optron light standard type OP666
mounted in a blackened tube at a fixed
distance from the emitter. Forward
current in all cases was 20maA.
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- Fig. 2. Degradation of l.e.ds with
ageing. The devices were operated for
1000hrs at a forward current of 20mA
except for the SDA-20 which was
operated at 50mA for comparison.
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There was a great deal of emphasis at the
Paris Components Show on opto-electronics,
particularly for the secure transmission of
data. Well over 100 of the 1,100 exhibitors
were showing fibre-optic or opto-electronic
devices of some kind. When the notorious
urban Parisian telephone system begins to
reach saturation, between 1981 and 1985,
optical fibre will be used to increase capacity,
and the authorities expect that they will be
using 10,000km a year by the end of the
decade for that purpose.

Displays seem to be getting bigger and
more detailed. Thomson CSF are now
offering plasma panels for alpha-numeric and
graphic displays. The larger of the two ranges
has 256 by 256 dot and 512 by 512 dot
matrices with 0.64mm pitch. All elements are

‘Further notes from the Paris Show

addressable individually. The electronics and
character stores are built into the devices,
though they could hardly be described as flat.
The French Commissariat a I'Energie
Atomique appear to have developed a liquid
crystal matrix display which can show pic-
tures with 16,384 elements and an eight level
grey scale which can be changed from five
to ten times a second. Each line is scanned
sequentially with an alternating voltage of
50V. The video signal is 6V applied to the
columns in parallel, the relative phase of the
columnvoltage to that of the line signal
determining the grey level.

The Zyklomat universal tachometer
caused quite a bit of interest. It is a light gun
with a meter on the back. You fire it at a piece
of rotating machinery whose speed is read
immediately on the meter.

I.ogic design 13 continued from page 82

group number is that specified by the
output of the group selector.

The operation of this flag sorter wiil
be explained by direct reference to Fig.
14. Since more than one group signal
may be present at any one time, an
eight-flag sorter is used to lock out all
but one of the group signals. This flag
sorter is called the group selector. It will
be assumed that two flags in group 1
(say f; and f5) and one flag (say fg) in
group 4 are raised, that is g, =1 and

g,=1. By direct reference to Fig. 13 it
can be seen that the group selector
leaves the homing state S; and assumes
state S;. When in state S; the group
selector’s output is 100. This output is
decoded, causing signal e, to assume 1,
thus enabling the group 4 flag sorter.
The output of flag sorter 4(110) is con-
nected to lines A, B and C of the data
bus, whilst the output of the group
selector 100 are connected to liges D, E
and F of the data bus. The signals on

. - WWW americanradiohistory com

these six lines ABCDEF = 110100 will
identify the flag to be served, namely
flag 6 in group 4. At the same time the
group selector will also generate the
interrupt signal I.
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NEW PRODUCTS

Dual-trace
oscilloscope

One of the products introduced at
the Instruments, Electronics and
Automation Exhibition earlier
this year was the LBO-508 dual-
trace oscilloscope. This instru-
ment, which has a bandwidth of
20MHz and a sensitivity of
10mV/cm, uses a display screen
measuring 8 X 10cms and its
stabilized power supplies ensure
a measuring accuracy of *3%.
Fixed and variable controls on
the instrument provide a sen-
sitivity range from 10mV/cm to
50V /cm, and an add function and
a second-channel trace invert
facility enable the inputs to be
added or subtracted. Triggering
may be selected from both chan-
nels and the circuit will extract
sync signals from tv line and
frame signals. The timebase
allows adjustment from 0.5ps/cm
to 0.2s/cm and includes a vari-
able control and a times-five
magnification. Other features in-
clude automatic and normal trig-
gering, an external trigger input
and a function switch for
changing one input to the
horizontal axis for X-Y display.
Martron Limited, 20 Park Street,
Princes Risborough, Bucks.

WW 301

Noise and exposure
time meter

At a push of a single switch the

maximum-permissible noise ex-
posure time for employees is
shown direct on the scale of the
Pulsar 85E, an industrial sound
level meter. The maximum time
for which an employee may be
safely exposed to high noise
levels in a working day is defined
by the Department of
Employment’s code of practice.
At 90dBA an employee may work
a full eight hours but if the level
increases to 93dBA, a barely aud-
ible increase, the energy content
is doubled and hence the safe
working time is reduced to only
four hours. Similarly, the time is
halved for every further increase
of 3dBA. At a typical discotheque
level of 110dBA, the exposure
limit is under five minutes per
day. The main feature of the Pul-
sar 85E is its measuring range of
85dBA to 114dBA with the Code

of Practice exposure times shown
on the same scale from 8h at
90dBA to 3.75 min at 111dBA. To
ensure measuring accuracy the
electret condenser microphone is
mounted on a pull-out boom to

o1t 4@

.

minimise case reflections. The
85E meets the requirements of
not only 1EC 123 and BS 3489 but
also the more stringent American,
ANSI S1.4 Type S2A. Price is
£125. Pulsar Instruments, 40-42
Westborough, Scarborough,
North Yorks YO11 1UN.

WW 302

Universal bridge

The Marconi TF2700 is a self-
contained battery-powered
bridge for testing resistance,
capacitance and inductance.
Although traditional bridge con-
figurations are used, with an in-
ternal 1kHz source, provision has
been made for the connection of
many external facilities, enabling
more specialised measurements
to be undertaken. It has eight
ranges for each of the three
parameters and includes a

wWw 301

Y

wWw 303

separate, loss balance-control
giving indications of D and Q
values. The capacitance ranges
are from 100pF to 1000pF full
scale, the inductance ranges are
from 10uH to 100H full scale, and
the resistance ranges extend
from 19 to 10MQ. External
sources of between 20Hz and
20kHz. may be used for all meas-
urements, and resistance may
also be measured with direct
current. In addition, the bridge
may be biased for measurements
that require polarization. Elec-
troplan Limited, P.O. Box 19, Or-
chard Road, Royston, Herts SG8
5HH.

WW 303

Minature frequency

standards

Oven crystal oscillators in the
PMTP5 range, from CEPE, have
ageing rates down to 5 x 107"
per day and retraceability cha-
racteristics which ensure that the
frequency is within 5 X 1079 sixty
minutes after switching on from
cold. Nine varieties of ageing
rates and ambient temperature
ranges are available, five which
function at 5MHz, and the
remainder which function at any
specified frequency between 4
and 6MHz. All of the oscillators
are the same size, 67 X 60 X
40mm, and weigh approximately
180g. Frequency adjustment is
provided by external poten-
tiometer and by a control voltage
permitting recalibration for at
least seven years. The oscillators,
which are powered by a 12V *+5%
negative-earth supply, consume
8W at switch-on and 1.5 to 2.4W
at 25°C. Thomson-CSF Com-
ponents and Materials Ltd, Ring-
way House, Bell Road, Daneshill,
Basingstoke, Hants RG24 0QG.
wWWwW 304

Intrinsically safe
pocket phone

The PF2UBIIC, a personal
radiotelephone introduced by
Pye Telecommunications Ltd, is
the first two-way private mobile
radio to receive the BASEFA
certificate of approvai to
SFA3012. This standard, which is
for equipment used in hazardous
atmospheres, replaces the oider

www americanradiohistorv com
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BS1259/1958 standard and is
considerably more stringent — in
particular, the risk of auto igni-
tion is considered for the first
time. The introduction of this
standard brings the British in-
trinsic safety standard into line
with IEC groupings and mar-
kings. The PF2UBIIC, which is
designed for three-channel wor-
king in the 405 to 470MHz u.h.f.
band, is certified for use in zones
1 and 2 with gases in groups IIA,
IIB and IIC. It measures only 194
X 85 X 36mm. Pye Telecom-
munications Ltd, St. Andrews
Road, Cambridge CB4 1DP.

WW 305

Sound-system i.c.

The TDA 1190Z i.c. incorporates
the functions of two devices in
one chip. It is designed for use in
televisions and provides the i.f.
amplifier, the low-pass filter, the

f.m. detector, the audio pream-
plifier, the power amplifier and
the d.c. volume control. The sys-
tem is sensitive to an input
limiting threshold-voltage of
40uV. Its harmonic distortion is
typically 0.75% for an output
power of 530mW and its carrier
frequency is 4.5MHz (for a Af of
+ 7.5kHz), with a modulating
frequency of 400Hz. The signal-
to-noise ratio is typically 65dB for
an input threshold of greater
than ImW and an audio voltage
of 4V. It may be supplied from a
9 to 28V supply and drives a 16Q
loudspeaker. Motorola Limited,
Semiconductor Products Divi-
sion, York House, Empire Way,
Wembley, Middlesex HA9 OPR.
WW 306

Electric screwdriver

An electric screwdriver, called
the Electrodriver DMSI, is
claimed to be unique in that it is
the only mode! on the market to’

combine continuously-variable
speed control, direction reversal,
and preselectable torque settings.
The tool, from Klippon Elec-
tricals Ltd, is suitable for appli-
cations throughout industry
where the fast repetitive inser-

TYPICAL TV SOUND SYSTEM USING TDAII90Z

PUT
NS ceramic :

FILTER RI

c2

.|H

tion and removal of screws up to
M4 size is required. The Elec-
trodriver is mains operated and
weighs only 1.35kg, enabling it to
be held in one hand, leaving the
other free to support com-
ponents. Power consumption is
only 45W and the speed is con-
tinuously variable up to 700rev/
min. Klippon Electricals Ltd,
Terminal Works, Power Station
Road, Sheerness, Kent ME12
3AD.

WW 307

Protective pads
Small-profile, self-adhesive pads,
which will protect items from
scuffing, sliding or vibrating,
have been added to the Bumpon
range of products available from
3M. The pads, designated as
SJ5008 Bumpons, are 12.7mm
square by 3mm high and are
made from resilient elastomeric
material. They are available in
black, white or grey colours in
boxes of 1000. Industrial Special-
ities Group, 3M United Kingdom
Limited, 3M House, P.O. Box 1,
Bracknell, Berkshire RG12 1JU.
WW 308

Sinad meter

The Sinadder 3 combines the
well-known Sinadder, from
Helper Instruments, with an
audio voltmeter. In addition, it
has an internal loudspeaker for
audible monitoring in both the
sinad and audio volts modes of
measurement. An internal 1kHz
tone is provided for ruodulating
the operator's signal generator in

the sinad mode, or as a test tone
for setting transmitter modula-
tion and remote control levels. A
115/230V transformer and a 12V
plug are supplied as standard.
Lyons Instruments Limited,
Hoddesdon, Herts EN11 9DX.

WW 309

Alphanumeric
keyboards

The Model EA alphanumeric
keyboard, which is the latest ad-
dition to Steatite’s Chomerics
range of keyboard systems, has
59 keys and a space bar. Its keys
have a “soft-touch” feel, accor-
ding to the makers, and a 3.18mm
key travel. This model is based on
long-life (10 million operations)
screened Mylar switch techno-
logy, and it is suitable for data
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entry terminals and house com-
puter systems. It has two flex-tail
terminations with 18 output lines
encoded in an 18 X 10 matrix
(basically an 8 X 8 matrix plus
two extra rows for shift and con-
trol outputs).allowing it to be
directly connected to an ASCII
encoder chip or a programmable
keyboard interface chip. As such,
the standard EA model is parti-
cularly suitable for microproces-
sor systems designed around an
8-bit bus structure. Steatite
Group of Companies, Hagley
House, Hagley Road,
Birmingham B16 8QW.

Www 310

Analyser store

The ADS! is a digital store which
has been introduced by Wayne
Kerr to complement their RA200
af. response analyser. The RA
200/ADS1 provides a continuous
response curve which is con-
tinuously updated so that there is
no chance of missing a sharp
spike at one point and there is no
need for internal filters or inte-
grators which can distort the
response pattern. Up to four
complete curves may be recorded
by the store, and retained for at
least two weeks, even with the
RA200 switched off. The contents
of any store can be updated at
any time, either wholly or in
selected parts of the spectrum,
without interrupting the display.

Any two stores can be selected,

and their difference displayed,
and if necessary amplified and
stored. Wilmot Breeden Elec-
tronics Ltd, 442 Bath Road,
Slough SL1 6BB.

WW 311

Viewdata module

Two p.c.b.s. consituting a Viéw-
data module for inclusion in tv
sets have been introduced by
GEC Semiconductors. One is a
self-displaying page store, com-
prising four ls.i. circuits (one
MA406 display circuit, one
MA401 store address and control
circuit, and two MA414 r.a.ms)
and is designed with address,
data and control buses. The 11-bit
address bus determines any store
location to be accessed while the
7-bit data bus carries the content
of the store location determined
by the particular address. The
control bus is a 5-bit bus. Outputs
from the page store include red,
green and blue video and blan-
king signals. The MA406 display
circuit is an n-channel silicon
gate device and generates out-
puts at 14Mbit/s. The Viewdata
system can be controlled via a
standard keypad or a hard wired
teleprinter keyboard and is fully
compatible with the GEC
Viewdata Line Unit LTU11l. GEC
Semiconductors Ltd, East Lane,
Wembley, Middlesex HA9 7PP.
WW 312

WW 313

Synchronous
stepping motors

Synchronous/stepping motors in
the All-Square series, from
Memotrace Controls Ltd, range
in size from 40 to 78mm square
and produce torques from 80 to
3000g.cm without gearing. All of
the motors can be stalled against
an end-stop without risk of over-
heating. and reversed without
switching when used in the ran-
dom mode. The motors will
operate synchronously at 250,
375 or 500 rev/min on a 50Hz
supply and start using a capaci-
tor. When used in the d.c.-hold
and stepping mode, for variable-
speed operation, steps per rev of
24, 32 or 48 are available up to 250
steps per second. Memotrace
Controls Limited, 13 The Avenue,
Spinney Hill, Northampton NN3
1BA.

ww 313

Fibre-core resistors

A range of low-cost, wirewound
fibre-core resistors, the FC series
from The CGS Resistance Co.
Ltd, specifies the range 0.33Q to
12k§2, with standard tolerances of
+ 10%, and power dissipations
from 2 to 10W. The resistors are
available with two different
heights of tag for use in printed
circuit boards giving a maximum
back-of-board temperature, on

the FCB type, of 60°C. They meet
the flammability requirements of
BS 415, clause 20.1, and the
solderability test of IEC 68-2-20,
1A. The temperature coefficient
is +200ppm, and the maximum
change after 1000h is +3%. After
10 times nominal wattage loading
for five seconds the change is
+2%. The CGS Resistance Com-
pany Limited, Marsh Lane, Gos-
port Street, Lymington, Ham-
sphire SO4 9YQ.

WW 314

Storage cabinets

A range of component storage
cabinets has been introduced by
Quiller Components Ltd of Bour-
nemouth. The standard cabinets,
which can be wall-mounted or
stacked, consist of a robust steel

frame and a choice of three sizes
of transparent plastic trays.
There are seven types, ranging
from an all-plastic 9-tray unit, to
the standard metal-and-plastic
50-tray unit. Prices range from
£3.40 to £15.80 and, according to
the makers, their appearance
makes the cabinets suitable for
office, home or workshop. Quiller
Components Limited, Cardigan
House, Winton, Bournemouth,
Dorset BH9 1AU.

WW 315

Pocket terminal

Based on the Intel 8048 device,
this pocket terminal from GR
Electronics is an improvement on
their existing hand held keyboard
which was announced in 1976.
The new unit, which has been
designed for use by computer
engineers and programmers,
contains 40 keys and is capable of
sending/receiving data in eight-
bit serial ASCII code. The ter-

minal has eight 16-segment dis-
plays which can generate all 64
ASCII upper case alphanumerics.
Selectable baud rates are also
provided and a 30-character in-
ternal memory may be accessed
for display in blocks of eight ad-
jacent characters.

Two versions of the terminal
are available; one is interfaced for
operation with a 20mA current
loop, the other is interfaced for
V24/RS232 levels. Both types are
fitted with an internal bleeper for
an audio response to the “BEL”
code.

The complete terminal requires
a regulated power supply of +35V
+ 5% with a current rating
around 400mA. G.R. Electronics
Ltd, Fairoak House, Church
Road, Newport, Gwent NP7 7EJ.

WW 316

Soldering bits for
thick film

At the request of a Marconi com-
pany, Light Soldering Develop-
ments Ltd have developed two
long-life soldering bits specially
for soldering thick-film circuits.
Long, thin extensions on the bits
overcome the access problem in
high density applications. The
bits will fit Litesold ETC/2 and
PC/2 soldering systems and the
Conqueror soldering iron. Light
Soldering Developments Ltd, 97-
99 Gloucester Road, Croydon,
Surrey.

WW 317

100A transistors

Devices in the 100SC series, an-
nounced by GPD, are claimed to
be the first single-chip power
transistors with collector current
ratings of 100A. The design is
based on an unusually large ger-
manium junction — a 0.475in-
diameter chip. Typical applica-
tions for the transistors, which
are available with various
operating voltages, are in in-
verters, switching regulators,
power amplifiers and similar
high-current circuits. Win-
tronics, Southon House, Eden-
bridge. Kent.

WW 318

Correction

The Mk IX family of colour
television cameras recently an-
nounced by Marconi Com-
munications Systems Ltd as a
successor to the Mk VIII uses
three lead-oxide camera pick-up
tubes, of which several varieties
can be fitted, and not four Plum-
bicons as stated in our last issue.
The quantity and quality of inte-
grated circuits used in the Mk IX
family has been increased over
those in the MK VIII range, which
did not use any thin-film circui-
try.
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Big is beautiful

Has anyone noticed how enormous
some of the latest portable radio
receivers are? Funny how fashions
change, isn’t it? When transistors were
first used to make life miserable the idea
was to make the radios as small as
possible or to make them look like
something else. (I remember a dog, with
a speaker in its mouth, a tuning knob for
its left eye and the volume/on-off con-
trol as its right. It didn't wag its tail
much, if memory serves me).

The newer ones, though, seem to get
bigger every time I look in a shop
window, which isn’t very often because
I get this painin the head when I see the
prices. Some recent designs are nearly
as big as the “table wireless sets” we
used to have before the war, which had
to be that size because of the valves, big
electrolytics and transformers they
used. That necessity was a blessing in
disguise, because it meant that a
decent-sized loudspeaker could be used,
and the cabinet was big enough to
handle it.

Transistors need no large com-
ponents and tended, at first, to be used
in a gimmicky way simply for a size
reduction — and to blazes with the
sound. So I see it as encouraging that
radio designers are overcoming this
imagined need for small, tinny trannies
and are trying to provide a decent sound
at last. At least, I hope they are. Doubts
are raised, though, by the description of
some of these sets as “stereo” receivers.
Given a pair of headphones and a jack
on the receiver this is fine, but some of
them have two speakers, indicating that
one is intended to sit there, solemnly
gazing at the set about a foot away. I
haven’t checked, but if any of these sets
don't provide for headphone listening,
there could be a violation of the trade
descriptions regulations.

Peel me a grape

These youngsters go too fast for me.
Once again I have to report a conversa-
tion which took place in our brainstorm
generation department — the Dorset
House canteen. The talk deviated
slightly, from rhetorical enquiry into
the precise nature of the late animal we
were coping with, to a demand for in-
formation on computer programming
from our gadgeteer (he’s the only man I
know with a laser in his living room, and
now he wants a computer).

It isn’t that he doesn’t understand it,
but he does feel that the “stupid great
list” of instructions is far too much like
work to be tolerated. Instead of feeling
immeasurably grateful that several
pages of algebra and arithmetic can be
reduced to a few computer instructions,
he feels that the instructions ought to be
done away with as well. Well, that's
youth for you! What he wants to do, it
seems, is to write the question out, in

e
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Queen’s English, show it briefly to a
microcomputer and tell it to get on with
it. Languages don't come much higher
in level than that and it makes me
wonder if he isn’t forgetting something.
If the computer is bright enough to
understand an instruction to stop
gazing into space and do something
constructive, it might just come back
and ask him if he’s paralysed or some-
thing, and why not do the job himself, if
he’s so keen?

A clash of symbols
Someone is usually cross with us about
something — a thick skin is as much an
essential to this line of work as big feet
are to a policeman — and, as often as
not, the subject that seems to get up
peoples’ noses is graphic symbols. Some
readers have only to spot an OR gate
drawn in a way they disagree with to
get their nether underwear all of a twist.

Now, we all have our own ideas about
symbols — logic symbols in particular.
Some like semicircles, some still use
circles and others, including the British
Standards Institution, use rectangles.
Respectful as we are of that august
body, it seems to all of us here that since
BSI stopped consulting Wireless World
on symbol design some time ago the
state of graphic symbology has become
akin to that of Denmark. Regular
readers will have noticed that diagrams
in Wireless World use the semicircle
and spearhead for logic symbols, the
preference being for symbols which are
clear, unambiguous and logical, if you
will pardon the expression.

But, whichever symbols are shown in
a diagram, 1 refuse to believe that any-
one would be so completely put off by
unfamiliar drawings as to be in difficul-
ties with the logic diagram. Greater
degrees of departure from the familiar
are encountered whenever, for
example, an American “upside-down”
circuit diagram is seen or a European
diagram with “rectangular” resistors
and single-turn mains transformers is
used, and yet I don’t think the dif-
ferences are great enough to cause
anyone difficulty.

Avos into space

There are times when a leaning towards
the technical can be a drawback and
can also gain you a reputation as a
know-all wet blanket, if you can
visualize such a creature. Film-makers
are much better at maintaining accu-
racy than they used to be, but one can
still see the odd Messerschmitt 108 B
masquerading as an Me 109E. and no-
thing is more liable to release carefully
built-up tension than a squadron of
sinister Mitsubishi Zeros being revealed
as innocent Harvard trainers in wolf’s
clothing.

As 1 have already mentioned, | am a
pushover for sci-fi series on the box; and
I become very annoyed with myself
when a character is desperately trying
to activate a rocket’s main drive motor
by means of a highly technical-looking
piece of gear which I immediately
recognize as a Marconi audio signal
generator. I once saw an alien life form
being held at bay by a small grid-dip
oscillator — a procedure only mar-
ginally more effective as a deterrent
than a soldering gun with its bit mis-
sing. All this is very distracting and I do
wish the producers of these series would
begin to draw on some other discipline
for their hardware. I should think any
decent toolmaker’s workshop could
supply a few menacing-looking gizmos
and chemical laboratories are full of
highly entertaining bits of gadgetry.
Knowing little of these black arts, I
could then experience a full measure of
terror without wondering how a BC109
with its legs bent up is going to work as
the heart of an anti-gravity machine.

More haste — more
speed

That the imminent arrival in one’s
island home of a million or so gentlemen
singing the Horst Wessel song is quite
enough to concentrate the mind has
been made very clear by the BBC
“Secret War” television series. Once our
physicists and engineers had got the
idea that it was largely up to them there
was no stopping them; the inventions
came forth in a steady stream. The
astonishing feature, though, was not
the amount of stuff churned out, but the
sheer speed of development from the
nutty idea stage-to the point where the
Heinkels didn’t know whether they
were coming or going.

In an age in which gestation periods
of electronic equipment designs extend
into years it is truly remarkable that
complete systems were conceived, de-
veloped and bolted into aircraft in a
matter of weeks. The radar bombing aid
which probably influenced the course of
the war more than any other, H,S, was
taken from bright idea to prototype in
eight months. A further seven months
sufficed for the production of enough
sets to enable Pathfinders of Bomber
Command to flatten Hamburg.

-
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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 leads and in conjunction with our speakers S15 produces a system
of incredible performance

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

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

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

C15/15 Dataon S15

15 Watts per channel into 4Q) 6'" Diameter

Distortion 0.2% at 1KHz at 15 watts 5%’ Air Suspension

Frequency response 50Hz - 30KHz 2" Active Tweeter

Input Impedance 8(Q) nominal 200z Ceramic magnet

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

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

Thermal protection

Size 4 X 4 X 1inches

C15/15 Price £17 74 + £2 21 VAT P & P free S15 Price perpair£17.74 + £2 21 VAT P & P free

TWO YEARS GUARANTEE ON ALL OF QUR PRODUCTS

I.L.P. Electronics Ltd Please Supply

c land H Tota! Purchase Price
TR ouse I Enclose Cheque Postal Orders Money Order

Nackington, Canterbury Ploase deiit my Access account |1 Barchayeard account
Kent CT4 7AD Account number

Name & Address

Tel (0227) 63218 Signature

WW—028 FOR FURTHER DETAILS
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THE
haker|ocoary GROUP 25 12 inch £12.96
Voice Coil Impedance .. 4orBor 16 ohms
Maximum Power 30 watts (60 watts U.S A))
Bass resonance P . . 55cps
Useful Response 30 13.000c.p.s.
Flux density 12,000 iines
1 5 . Voice coil 1%'/38 mm
: O Watt m|Xer ! Overall diameter 124" /310 mm
[P . Overali depth 4%/ 120 mm
ampl |f|er Fixing holes diagonal 13"/330 mm
£85 32 ' Baffle aperture 117280 mm
: NEW_ Star S(]und Nett weight 5lbs /2 3 kg
® All purpose Bass Lead Rhythm Guitars Discotheque 3 e} [PESt (U rangeguahty (OUELIB(EFLS67
v produced to give exceptional reproduction.
ocal. Public Address etc . ; :
@® Ampiifier Mains switch™" for instant sound or muting Ideal for electronic guitars, organs, public GROUP 35 12 inch £15.12
@ Three loudspeaker outlets for 4 8 or 16 ohms operation  address or . i Imped 40or8or 16 oh
@ Four high gan inputs each 28 mv 50K ohm for full discotheques. This Yoree Coll f.;“pe ance 40 80(; otrl UOS /T?
output loudspeaker is f[\allaxlr"gumo aower watts {80 wa 555(: )
Y Ifndulvndual volume controls with  Four channel mixing  recommended where Uii?ul%sesnp;r::see 30-13.000 ¢ g .
o high power handling is Flux Density 14,000 lines
® éSO watts into 8 ohmos R M S Music Power required with quality Vorce coil 1% /38 mm
@ Distortion less than 1% at full output The high f 0 di 1217310 mm
@ Slave output 500 M V 25 K ohm results. he high flux verall diameter 4]4“ 319 m
@ Accepts loudspeakers from 4 ohms upwards Standard C€ramic magnet Overall depth | 1?;”/330 mm
jack sockets assembly ensures clear ';:f'f':g :;g:fo?éagon?l : 1”;280 22
@ Frequency Response 25 Hz — 20kHz = 3dB treble response so ) Nett weight 61bs/2 7 kg
integral Hi Fi preamp necessary for today's
@ 32dB Var:aton on wide range separate Bass & Treble husician.
controls
@® Fully Short and Open circuit proof electronic and
sed e GROUP 50/12 inch £22.68 GROUP 50 15 inch £28.08
: L?&?&vcélgm o XOnIyX ; 4Tb a;iprg;ugr\g;ellrz‘ately Voice Coll Impedance 4 or 8 or 16 ohms Voice Coil Impedance 8 or 16 ohms
Blue wording on Black facia Maximum Power 60 watts (120 watts U S.A)  Maximum Power 75 watts (150 watts U S A)
@ Made in England 12 months guarantee P (AERREIIES SHERE Bass Resonance 45cps.
200/250v A C mainsor 120V to order Useful Response 30 10 O3 08, Useful Response 30- 13 000 c.ps.
@® All transistor and solid state devices AV DRy 119 MUY I GlLDeRsity 15 000 lines
Voice Coll 1'% /738 mm Voice coil 2"/51 mm
Overall diameter 12%/310 mm Overall diameter 15% /390 mm
c bl . Overall depth 4%' /120 mm Overall depth 6'/153 mm
_D's"'b‘ftors |'ecllfll'ed Fixing holes diagonal 1377330 mm  Fixing holes diagonal 16% /417 mm
in certain countries Baffle aperture 117/280 mm Baffle aperture 11""/280 mm
and parts of UK. Nett weight 101bs/4 5 kg. Nett weight 151bs /6 8 kg
Baker Loudspeakers Limited 337 Whitehorse Road, Croydon, STulrrehzy, Ersgia:?g
elephone: 01-

HAVE YOU DONE IT LATELY!

carbon film RESISTORS

Eita ON BANDOLIERS OR PREFORMED 12.5mm

nns- ko Rk AT NO EXTRA COST
and transform the ',,“m.,-a!..-w_&!.!.:! e
performance of Bk
- QUALITY Akt
sl REEL TO REEL budt
AN o
D CASSETTE TAPE HEADS Peynd
o ALY

o Please enclose Bk

Full Catalogue 25p 20p P&P with order

AERO SERVICES LTD.

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

B24—RP stereo cassette glass/ferrite record/playback £9.84
812-01 mono cass. playbk. £1.60 824—01 stereo cass. playbk. £2.80
A28-05 stereo Btk cartridge £1.80 E12—09 stereo/mono cass, erase £1.80

6/7 Church St, Crewkerne, Som. Tel. (0460) 74321
WW—066 FOR FURTHER DETAILS

Z:]

WW—084 FOR FURTHER DETAILS

Telex 261306

N
Oé THE SK 10 BREADBOARDING SOCKET OFFERS THESE ADVANTAGES:

Multi-power busses return it to us for a free
64 pairs of nickel silver replacement.

contact No guestions asked
5 miliohm standard contact Ask for full catalogue of
resistance

E &L digitallearning products
20-26 gauge wire %
AllSK 10 sockets carry a
lifetime guarantee. If a unit
ever fails in normal usage,

B E & L INSTRUMENTS UK.

62, QGueen Anne St, London W1M SLA. Tel: 01-486-3589.

special offer

to cash
with order

customefs

&
P&P

I

WW—010 FOR FURTHER DETAILS
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PA GROUP & WILMSLOW
DISCO UNITS /4 AUDIO
KITS FOR MAGAZINE DESIGNS etc
Audax HD12 9 D25 £7.50 | Baker Group 25 £13.00 | Kits include drive units, crossovers Prices per pair. Carriage £2.50
Audax HD13 D34H £12.50 Baker Group 35 £14.50 | BAF/Long fibre wool. etc. for pair of
Audax HD20 B25H4 £14.65 | Baker Group 50/12 £21.00 | speakers Dalesford System 1 £52.90
Audax HD20825J4 £10.95 Baker Group 50/ 15 £25.75 Carriage £3.50 Dalesford System 2 £55.75
Audax HD 11 P25EBC £6.95 Celestion G12M £12.95 Dalesford System 3 £101.75
Baker Superb £22.50 Celestion G12H £16.95 | Practical Hifi & Audio PROS-TL Dalesford System 4 £108.00
Castle 8RS /DD £11.95 Celestion G18C £41.95 {Rogers) £118.00 Dalesford System 5 £139.00
Chartwell CEA205 8 bass, matched Cetestion G12/75 Felt panels for PROQ-T! Dalesford System 6 £93.00
pairs only pairs £59.90 {alum. dome) £22.50 ) £5.50 + £1.50 p&p
Coles 4001 £6.25 Cetestion G12/75 (d /cone) £24.50 Hifi Answers Monitor (Rogers) Eagle SK210 £13.90
Coles 3000 £6.25 Celestion G12M /50 ) £129.00 Eagle SK215 £23.50
Celestion HF 1300 11 £8.25 {cambric edge) £16.95 | Hifi News State of the Art Eagle SK320 £33.50
Celestion HF2000 £9.75 Celestion G15/100 {Atkinson) £161.00 Eagle SK325 £59.00
Dalesford D20/ 105 4 £10.95 (alum dome) £32.50 | Hifi News No Compromise Eagle SK335 £79.90
Dalesford D30/110 5 £10.95 Celestion MH 1000 £13.50 (Frisby) £126.00
Dalesford D50/ 153 6 £11.95 Celestion Powercell 12 /100 £45.95 Goodmans DIN20 £31.50
Dalesford D50/ 200 8 £11.95 Celestion Powercell 15 /100 £48.95 | Popular Hifit Mini Monitor Goodmans Mezzo Twinkit  £51.95
Dalestord D70/250 10 £24.95 Celestion Powercell 15 /125 £51.95 (Colloms) £63.00
Dalesford D100,/31012  £34.95 Popular Hifi Round Sound (Stephens) | {owther PM6 Kit £91.75
Decca London £37.25 including complete cabinet kit Lowther PM6 MKI Kit £96.50
Decca CO/ 1000/ 8 £7.95 Ea“e pop ggH E:g'gg £65.00
Decca DK30 £24.50 | (200 o0 SC Sholas . Peerless 1060 £66.95
EM | type 350 4 ohm £9.25 | fone o 2 : Pracucal Hifl & Audio Monitor Peerless 1070 £115.00
EMI 14A/770 14 x9 £12.50 | pore 0P SR (Giles) o £119.00 | poliess 1120 £129.50
EMI 8 x5 d/ciOwan £3.95 | porcPoP B0 e || PR lnl & AE gl Peerless 2050 £45.95
: ane Pop e (Giles) £76.00 :
Isophon KK10/8
e pen K a8 £8.28 Fane J44 horn (£8:50 | Practical Hit & Audio BSC3 Peerless 2060 £60.95
N ane orn o
Jordan Watts Module £17.95 | pore il faye | (Rogers) £60.00 | pagitord Studio 90 £154.00
Jordan 50mm Uriit £22.50 Radford Monitor 270 £208.00
Jordan CB Crossover £22.50 | [oneGunar8OL £19.75 | Hifi News Tabor (Jones) . £57.75 | g0 Studio 270 £275.00
KEF T27 £8.50 Fane Guitar 80B £19.95 Hif: News Tabor (with H4 R “md S Ud'o 360 £390700
KEFT15 €10.75 | FaneDisco80 £21.50 bass units) £65.00 EBLERE] S "1), 55l
- Fane PA8O £19.50 Richard Allan Twin 9.90
KEF B110 £10.95 Fane Bass 85 £29.95 | Wireless World Bookshelf Richard Atlan Tripte 8 £45.50
EEF B200 £11.95 | o Crescendo 12A £42.95 (Wilkinson) £56.50 | Richard Allan Triple 12 £55.90
KEE g‘l 393 £24.95 Fane Crescendo 128 £44.95 Wireless World T L /KEF Richard Allan Super Triple  £65.90
REF Dm 1 3 £4.95 | L CCrescendo 15/100  £54.95 (Bailey) £112.00 | Richard Allan RA8 £42.75
€7.25 | oo o Crescendo 15/125  £64.95 | Wireless World T L /Radford Richard Allan RAB2 £67.75
Lowther PM6 £43.75 | . ¢ Crescendo 18 £75.95 (Bailey) £154.00 | Richard Allan RA82L £73.50
Lowther PM6 MK| £45.90 e enco
L PM7 . Fane 920 Il Horn £45.95 €
POW"hef A €78.95 | [ o iPX1/ HPX2 £2.50 SMART BADGES FREE WITH ALL Seas Mé"‘ 5;;'23
e O T onr Eg--’z’g Fane PH50 £6.50 ABOVE KITS (TO GIVE THAT geas 503 4390
Peerless KOAOMRF £10.50 RROEESSITRARTOUGHYTIONY Seas 303 £73.90
Radford BD25 1l £26.95 googmans ?Sﬁ Eg-gg SPEAKERS!) Seas 503 £111.90
Radford MD9 £14.50 oodmans o
Radford MD6 £17.95 Goodmans 12P £16.95 Send 3 x 7p stamps for reprints Wharfedale Denton 2XP £26.95
Radford FN8/FN831 £19.95 Goodmans 12PD £19.95 construction details of any of above Wharfedale Linton 3XP £41.95
Richard Allan CG8T £8.95 Goodmans 12PG £19.50 | designs Wharfedale Glendale 3XP £56.95
Richard Allan CG 12T Super £19.95 googmans ‘gp 233-95
glcnardi ﬁnan EPPéSBB Elggg oodmans 50HX a:95 CARRIAGE & INSURANCE Everything in stock for the
icharc an . speak t
Richard Allan HP 128 £21.50 McKenzie Forte 12 £22.95 Tweeters/ Crossovers  40p each BrfF e?;:;s :,L;,c,:aor wool, foam
Richard Allan DT20 £6.75 Motorola Piezo Hoin £8.50 Speakers up to 10 75p each
p crossovers, felt panels. com
Richard Allan DT30 £6.95 Speakers 12 £1.25 each ponents. etc
Shackman Electrostatic C /W polar Richard Allan HD8T £12.95 Speakers 15 £2.00 each Large selection of grille fabrics
network & X/ 0 pair £99.95 Richard Allan HD10T £13.25 Speakers 18 £2.95 each {Send 15p in stamps for fabric
Tannoy HPD 295A £91.50 Richard Allan HD 12T £18.75 Speaker Kits £2.50 parr samples)
}'annoy :$8 gégﬁ 21 Oggg gicparg ﬁll:az :81 g‘r E:Z;ggg Mag design kits £3.50 parr (Prices correct at 12/4/78)
annoy 119. ichar a .
sw’FT Send15p stamp for free 38 page| | (; WIl“smww
”, - -
OF WILMSLOW | = alogue ‘Choosing a Speaker RAUDIY
The firm for Hi-Fi Telephone: Speakers, Mail Order and Export: A\ The firm for Speakers
o Wilmslow 29599 Hi-Fi: Wilmslow 26213 ==
5 Swan Street, A = Swan Works, Bank Square,
Wilmslow. | Cheshire. Eé’? Lightning service ontelephoned credit card orders! | Wilmslow, Cheshire.
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electronic

* High Power capability, up to 500 watts per
channel output.

* Two channel stereo, or bridged output

* Superb audition performance, ultra low
intermodulation and T.I.M. distortion.

* Modular construction, integral force cooled
dissipators (FCD}

WIRELESS WORLD. JUNE 1978

$500-D

It is unique. Meet the new leader from H.H.

* High efficiency Toroidal Power Supply

* Compact size, only 3% " high x 19" rack
mounting.

Send for detailed information:

H.H. ELECTRONIC,

Viking Way, Bar Hill,

Cambridge, CB3 8EL.

Telephone: Crafts Hill (0954} 81140
Telex: 817515 HH ELEC G

WW—070 FOR FURTHER DETAILS

TWO NEW SUPERMODULES:
170W INTO 4 OR 8 OHMS

a fully built & tested
microcomputer
system ony£159 ..

KiM-1 CARD

*COMPLETE WITH KEYBOARD & DISPLAY

*AUDIO CASSETTE INTERFACE FOR
PROGRAM STORAGE "TELETYPE INTERFACE

*PROGRAM DEVELOPMENT SOFTWARE

*R6500 PROGRAMMING MANUAL

*R6500 HARDWARE MANUAL

IDEAL FOR THE HOME USER,
STUDENT AND ENGINEERS

1 |
W 4
M
TRANSFORMERS onty 50mm tugh witha 1 240 p. M fix
a
POWER AMPLIFIER MODULES
Home Europe THD Typically 02 any power. ikHZ. B
CE 608 60W /4 ohms 35-0-35V £16.30 £16.60 . U,
CE 1004 100W/4 phms 35-0-35¢ £19.22 £19.30 110 Ingigaificam
CE 1008 100W.8 phms 45-0-45¢ £2322 £3.00 Siew rate limit '
CE 1704 170W/4 ghms 45-0-45¢ £29.17 £28.46 S/ ratio 1008
CE 1708 170w /BOohms 60050V £31.90 £31.04 Freq. response  10Kz-35kHz. 348
Stabiny Uncanditinnat

TOROIDAL POWER SUPPLIES Prolection Brives any load Sately
€PS ) tor 2:CE or VuCF 1004 £1347 E18.40 Sensitivity Sy [250mV ae 100mV on requesi)
GPS 2 for 2xCE 1004 or 2/4xCE 608 £16.82 £2057 Size 20 2 80 2 25mm
CPS 3 far 2:CE 1008 or 1xCE 1704 £17.66 £21.35
CPS 4 tar 1xCE 1008 £15.31 £19.18
CPS Stor | x CE 1708 £22.68 £26.50
CPS B for 2 x CE 1704 or 2 x CE 1708 £2398 £27.70 CRIMSON
HEATSINKS
Ligh! Duty 50mm 2 C/W £0.90 £1.30 ELEKTRIK
Medium Power 100mm §.4°C/W gzlgg gédﬂ
Disca/6: 1 1.1 Erw .65

sta/6r5i) 1 0nn Please note our sew address and telephone number:
THERMAL CUT-OUTS Stamford House. 1A Stamford Street.
Recommendea for improvad rehadility Leicester LE1 6NL. Telephone: [0533)
70 Cter use wiih free air healsinh 166 £190 537722
40 C for use wilh the cooled healsink €160 £1.90

Home prices VAT &posta C xtre

wlude carriage. (nsurance and handiing. payment in Sterling by bank dratt. P nternationat Gi

Money Orde 1side 3P e k E

Reply ( for full Iite Fav ¥ iest. b re.

aircuit 20p

WW—(3 FOR FURTHER DETAILS

Fully built & tested, with

, keyboard & display for editing

| de-bugging and running
programs Complete with 1K
bytes of RAM and 2K bytes of
ROM —resident monitor and
executive software controlling
peration & de-bug mode
nterface circuitry for program
torage on a cheap audio
assette and teletype
>onnection. with baud-rate
determined automatically

Enterprise House,

83-85 Wester

Buy it with your A Ba

An additionat 15 unused 1/0
Ines for use as iNPuls Or outputs
and 8 bit programable interval
Timer De-bug facilities to ‘single-
tep’ the program and trace the
actions of the registers.
16-bit address bus. data and
control buses brought to an edge
onnector for extending the
ystem to 65K memor
ations. Comes compiete with
fult Rockwell R6500 programming
and user manuals for only £159
VAT Available Ex-Stock

| Pelco (Electronics) Ltd

Road, Hove, Sussex BN3 1JB
Telephone Brighton (0273) 722155

Fa

ycar
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PROFESSIONALS

Including: EMI, Decca (UK), BBC, Pink Floyd,
Hawker Sldley, Metropohtan PO|ICG TheWho, o
Queen, Thames TV, ITN, Capltal Radlo f”;f’;d?;nmj?sfmiph

Decca (France), Ministry of Defence, Birds  bron i wonsin spees o

sel-sync. Models include A7 7,

Eye, Rolls Royce Crown Agents, Madame 752’5?952(,%225,i”093%95”b7id€’?§
Tussaud’s, lIsland Music, Chappells, Dick ™" ™o
James Musm Neve, Allce Israel Defence
Ministry, Yes Musw Umversnty of Bucharest,

Pye TVT, Avon Health Authority, Government

of Seychelles Philippines Radio, London
Broadcasting, Rolling Stones, Thin Lizzie,
British Railways, Natural H|story Museum,
Virgin Records, Kirilo Savic Institute of Recorders for0gging and studio use —
Belgrade, all British Universities, London &’ ms's nis i« o
Weekend TV, BOC, Wings, IBM, every Local ,

Radio Station, Post Office Research, Rank

Organisation, and many others.

ACHNOWILEDGE

That ITA has more to offer: e

. 4 and 8 channel recorders r;'ar ;tu%(:
®Location. InCentral London-easy parking. e coms
®Delivery. Large stockholding covering | '

500 versions for immediate delivery.

® Servicing By ITA factory trained staff.
Quickest turnaround time.Machines
supplied orrebuilt for specialrequirements.

®Pricing.Check our prices-you will find Dupicating equipment for high speed

cassette copying, including the

DP4050 del — th Id’s fi
t h e m Iowest A LWAY S . in—cassett’:gozier, wt/iti gvcs)/’avesurgyt?t

ITA7 ADVANTAGES

1-7 Harewood Avenue, Marylebone Road, London NW1.Tel: 01-724 2497. ﬂ i A
Telex: 21879. ‘

WW — 107 FOR FURTHER DETAILS
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Z& l AERO SERVICES LTD. RETAIL SHOP
g 85 TOTTENHAM COURT ROAD. W 1
Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF Tel 580-8403
Tel.: 727 5641 Telex: 261306
FULLY GUARANTEED
0A2 055 6J56T EY5! 060  PpLBO2 2.80
R.C. OSCILLATOR |m o055 6 €8 050 PRl 050
082 060 6LEGT EY87 050 Y33 0.63
G3-36A W I e €88 055 pYE0 050
L GSNTGT EY5008  1.50 Y8l 070
Made in USSR 185 050 1285 E280 050 pYB2 055
Portable transistorized R -C oscillator 1X28 120 12a05 ¥ 281 050 Py83 0.70
providing sinewave and 50/50 SR4GY 110 I2aT6 . K166 450 pyes 0.75
squarewave Four separate output g%ga 060 12aT7 . KT88 580 py5008 1.30
0. L = .
sockets give attenuaton atoof 1 10 | S 0o iy 041 VALVES P 08 Mo 780
10 SB”F O o F’ZUOH '205§H S5Y36T 065 1246  0.85 P2 085  uABCED 058
requency range £UHz- Z | SmET 065 128 100 goess  pag  fcie 085 P96 050 ua 080
in four bands Output impedance 6484 055 120X7 055 geogs 075 EFB0 040 P07 095 yara2 070
600() for sinewave and 4000Q for 6AJ5 065 1207 085 ocag 080 EF8S 048 PrC84 050 ygs  0.70
squarewave Harmonic distortion 1- 6AKS 055 12846 065 ociee  0'gy grep 060 FCO85S  0.60  ygcar 0.60
2% Pqwer supples 200-240V AC 6ALS 0.40 '2855 ggg ECFB0 060  EF97 0.70 :ggﬂg 075 4BfB0 060
Price £37.00 | 6AM6 070 12847 075 po 55 gog  pgo w89 100 U9 060
6ASS 075 12X4 0.50 PCFB0 0.65 yccas 0.75
Packing and delivery £2.00 ECFB5 080  EFI83 070
I 6AS6 100 19405 075 om0 g 070 POF82 045 uccEs 055
(VAT 8% to be added to the above 6ATE 075 358 070 ooy 90 Erizo0 120 POFB 065  ycrao 075
figure) 6AVE 0.75 3585 065 (o) 095  ELI6 095 P01 110 uchgr 065
6AWBA  0.75 3505 070 ey 0:95 £L4) ogo PO8! 065 ycisl 0.70
6AUS 050 I5Wa 020 pp,  yyp  pm o0es P82 08D yce2 075
66 075 5065 100 ene) pss  pg  pep PUB4 075 ucs3 080
TAUT SUSPENSION MULTIMETERS 6845 045 EABCB 0S5 s gy gy gpo POM6 085 w100
68E6 048 EAF42 070 ouon 055 L8 045 FPOB0S 075  urep 0.50
Made in USSR 686 120 FEAFBO1 070 ECHZ00  0.80 £186 075 FOS10 3.35  UrgS 050
e om Gl 0% Gl oh dm Gm Nk L0 us o
X . ' 2 U4t 080
I s B % ow ok mn o omowh om AR 0% W oR
Senstwity D C 20.0000pv  200000pv | S04 0S5 B3 089 gy 445 g peo P2 035 uwen o
Sensitivity AC 2.0000 p v 20000pv 6086 055 (EBFBS 045 engs g9 ewg3 os0 PUS 0S50 umss 045
i : 504 A2 5A 6006 220 €86 075 lsc 065  tmas  oeo P88 075 U2 060
D C Current 60,A-1 A uA- " 66K 070 €88 075 | I PL95 070 Uve2 T80
A C Curremt 0 6mA-1 5A 05mA-2 5 666 0.90  EC9) 280 ay prices are exclusive of VAT PS04 1.05  uygs 0.60
D C Volts 75m V-600V 75mv-1000V 64 1.20 ECCB4 050 2 ) PL508 1.30
A C Volts 15V-600V 1v-1000V
N : Resistance 1K 1M 300Q)-500k(}
R ey Capactty 0 5,F 05,F When ordering by post please add (unless otherwise indicated) 30p in £ for
'Sj"ﬂ Accuracy 15%DC 25%DC packing and postage. plus approprnate rate of VAT
% ABBAE FoAE Mimimum order charge for approved credit customers 1s £20 00 Any order
. betow £20 00 (before VAT) should be accompanied by remittance
Mimimum transaction charge for cash order. regardless of the value of goods
Price complete with pressed steel £17.50 £15.85 s £1 00
carrying case and test leads. Our new 1978 Catalogue 1s now ready Please send P O or stamps for 30p
Packing and postage £1.50 £1.50 §
Plus VAT at 8'% or your copy
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MARCONI TF1064B/5 VHF Signal Generator
TF455E Wave analyser. New £135
TF1101 RC oscillators. £65
TF1099 20MHz sweep generators
TF10418B & C VT Voltmeters
TF1102 Amplitude modulator. 500MHz
TF1020A Power meter. 100W. 250MHz £85
TF1152A/1 Power meter. 25W 500MHz £75
TF890A/ 1 RF test set £425
"TF8018B/3S Signal generator £175
TF1417 200MHz counter (imperfect)
TF1400 Pulse generator
TF675F Pulse generator
TF1370 Wide-range RC oscillator £125
TF2904 Colour gain delay test set
TF1058 UHF /SHF signal generator
TF 395A/4 AM/FM signal generator
TF1066 AM/FM signal generator.

ZENITH 8 AMP VARIACS £28 50 fcarr 1450p)

[ MARCONI TEST EQUIPMENT

P. F. RALFE ELEGTRONICS

10 CHAPEL STREET, LONDON, NwW1
TEL: 01-722 8753

TEST EQUIPMENT
LEADER TV FM Sweep and marker generator
ADVANCE HR100 X-Y Recorder £105.00
HEWLETT-PACKARD 302A Wave-Analyser.
RACAL type 801R 100mHZ digital frequency meter
TEXSCAN X-Y oscilloscope. 9-inch CRT
TELETYPE ASR33 now in stock.
SOLARTRON 1420.2 digital voltmeter. 6_ranges to 1KV
AIRMEC 254 High-power oscillator /7amphfier

BOONTON 80 Signal generator 2-400MHz £105
BOONTON 230A RF Power Amplifier £325
BPL Capacitance decade (5) CD133 100pf-1uF. . £45

GERTSCH Frequency meter and deviation meter 20-1000M Hz

. . . . ' £250
HEWLETT PACKARD 693D sweep oscillator £350
DERRITRON Digitat Wheatstone Bridge £110

ADVANCE CONSTANT VOLTAGE TRANS-
FORMERS

Input 190-260V AC Output constant

l 220 Volts. 250W £25 (£2 carniage)

POLARAD TYPE TSA. SPECTRUM
ANALYSER. C/w type STU/2M plug-in
unit covering from 950 to 4500 MHz

EVER-READY NICKEL CADMIUM
BATTERIES

Size 'F' 7 OAH. 1 24 volts £2 75 {post 25p)

POWER SUPPLIES

ADVANCE PM51 0-30V @ 5 Amps £36
ADVANCE PMA20 0-7V @ 20 Amps £39
Both brand new. boxed. with book
APT 10459/13.10-16V @ 7.5A £25
APT 10459/13. 24V (var) 5A £25

(All1tems + £1 carr)

BECKMAN TURNS COUNTER ulALS
Miniature type (22mm diam ) Counting up
15 turn ‘Helipots Brand new with mounting
instructions Only £2.50 each

Wandel & Gotterman Equipment

Level Meter O 2-1600KHz

Level Oscillator O 2-1600KHz

Levet Transmitter .3-1350 KHz

Carrier Frequency Level Meter

'MUIRHEAD K-134-A Battery op. wave analyser 1
PYE EHT scalamp voltmet \'

"

ROHDE & SCHWARZ EQUIPMEN'ﬂ

HUZ Field Strength Meter 47-225MHz

AMF TV Demodulator 470-790MHz.

Selective UHF v/ meter. bands 4&5. USVF,
Selectomat RF Voltmeter USWV BN 15221,
£450

Standard attenuator 0-100db 0-300 mHz DPR
UHF Sig gen type SDRO 3-1 GHz £750

UHF Signal generator type SCH £175

UHF Test receiver type USVD £325

POLYSKOP SWOB I.

PAPER TAPE READERS
Tally mode! 1806 £150
NCR with sound-proof case £55

TEXTRONIX TYPE 561A
OSCILLOSCOPES
Supplied in first-class condition complete with
types 3A1 and 3B3 plug-in units DC-10MH2z
double-beam 10mV/div Calibrated sweep
delay and single-shot Time-base O S5us/div

£350.00

MUFFIN INSTRUMENT COOLING FANS

Made by Rotron Holland These are very high quality. quiet
running fans specially designed for the cooling of all types
of electronic equipment Measures 4 5x4  5x1 5
115V AC 11 Watts The list puce of these is over £10 each
We have a quanuty availlable brand new for only £4.50
aach

RADIO CORPS PB1 pulse & bar generator
SIEMENS Level oscillator 12-160KHz
SCHOMANDL type FD1 frequency meter
Brue! & Kjoer type 330t

£125
Automatic Frequency Response

500V TRANSISTORISED INSULATION
TESTER

Lightweight small size (13x7»4cms) Reads insulation
from 0 2-100M{! at 500V pressure Runs from
standard 9V PP3 Brand new £16.50

Recorder 200Hz-20KHz
MUIRHEAD-PAMETRADA D48BI3EM Wave Analyser
TEKTRONIX 555 scope with plug-ins types CA 12 offy 21 and

22

TEKTRONIX 545 main frames £210. Choice of ptug-in units
extra

TEKTRONIX 585A oscilloscope with 82 P | DC-80MHz

TELEVISION MONITORS

Philhips studio quality precision colour monitors and Pye
monochrome 405/525/625 lines

PACE ELECTRONICS VARIPLOTTER
Type 1100E £175

TEKTRONIX type 180A Time-mark generator £110
TELEQUIPMENT D53 Oscilloscope.

TEKTRONIX 556 50MHz Osciiloscope.

NOTICE. All the pre-owned equipment shown h“as been

caretully tested in our workshop and reconditioned where
necessaty 1115 sold in first-class operational condition and most
tems carry our three months' guarantee Calibration and
certificates can be arranged at cost Overseas enquines

i welcome Prices quoted are subject to an additional 8% VAT

MUIRHEAD DECADE OSCILLATORS
type S90A.

1Hz-110kHz in four decade ranges.
Scope monitored output for high
accuracy of frequency. Excellent
generator.

www americanradiohistorv com
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the indispensable

iz

THRULINE WATTMETER

0.45-2300 MHz / 0.1-10.000 watts

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

Fxetisives UK representative

aspen electronics limiteu

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

WW—048 FOR FURTHER DETAILS

RECHARGEABLE

BATTERIES

AA pencell (HP7) £1.32, Sub 'C £1.64 'C (HP11) £2.43. 'D
(HP2) £3.56. PP3 £4.98. Matching chargers £6.98 each, except
PP3 charger £5.82. Charging holders for 2, 3, 4.5 or 6 pencells
50p. C and 'D size holders. 4 cell only 80p. Prices include VAT
Add 10% post-package and .nsurance orders under £20 (5% over
£20)

SAE for full details plus 75p for ‘Nickel Cadmium Power’ booklet
250/ 12 volt mverters now available

Mail orders to
SANDWELL PLANTLTD
Dept. W/W, 201 Monmouth Drive, Sutton Coldfield
West Midlands. Tel. 021-354 9764
Callersto TLL. 37 Craven Strect Charing Cross. London WC?2

CHARACTER GENERAT., MEMORY, 7400 I.C.S.
TEXAS 74S262N (X887) NOW ONLY £14.50
SIGNETICS 2513 £8.50: NATIONAL 2102/2602 £2.25
7400 19 Mqed 18y 4713 0y 74107 52p 74175 £1.30
7402 194 M JEp Ma7e Fhip 74121 43p 74177 £1 40
7403 190 47 i /475 Ghp 74123 £1 05 74180 £1.30
7404 24p MR ATp 7483 £100 78150 £2.49 74196 -
7406 44p 70 Ip 14ES £1.33 74153 90p 74221 €155
7408 26q e IEp MAR 3Isp 74157 90p 75107 £1.82
7410 22 441 *p Taan S8 74164 £1 38 74HO00 35p
7411 22n 14z Edn  TAGZ 60 78165 €170  74HO4 a4p
27p a4 ¢ €100  Ta3x (33 74174 €119 74H10 39p

93
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[®atronics mﬁ’

)

REMOTE CONTROL 4

FOR ‘b

WW TELETEXT DECODER ?

A ifi kit is now i to give Remota b

setting the time selact itches. The R ib
approx. 8'' x 3" x 2" and connectad to the main decoder by epprox. 5 yds. screened cable. [

PRICE ONLY £14.60 + 40p P&P 1
‘Board 3’ is also available as an additiona! unit to update the ‘Wireless World" T !oux} Decoderto
give double height colour g b /revesi, etc., as cribed in December 1
and January issues of ‘Wireless World'. o . ’

Our Kit includes piated-through hole P.C. and i 4’

£33.68 + VAT (£3.47) + P&P (30p) = £37.45 total. P.C.B able separately at £19.30. "
Qur main kits contan all the printed 2 "
circwt  boards and components i ¢
necessary to build the complete 3 1’
decoder PHPG &D : 1’
A reprint of the series of articles is : ’

available at £1 60 + large 15p SAE New version s

(inCluded free in complete kit) Lerdidn enth Texas Post & 1’
PRICES INCLUDE VAT using 2513 XB87 Packing ¢

Setof 5 PCBs £23.40 £23.35 30p ‘)

Component Ki1 (incl. PCBs) £122.65 £135.40 £150 ]

Add-on Unit for lower case PCB €2.70 - - 1’
Component Kit (incl. PCB) £13.75 = - [

Cabinet £18.00 £18.00 £100 {h

"PLATED THROUGH hole PCBs for TEXAS version only at additional cost of £25.50 3

FULL FAULT-FINDING AND REPAIR SERVICE AVAILABLE. ’

COMPONENTS ALSO AVAILABLE SEPARATELY — SAE for price hist
READY BUILT & TESTED DECODERS — £241.87 + £5 Carr. ]
NELUXE VERSION WITH NEW FACILITIES — £2%2.50 + £5 Cawr, __ )

Quantity discount on 7400 Series only:
Orders over £10 less 10 % over £20 less 20%

THESE PRICES INCLUDE VAT. PLEASE ADD 30p P&P
WALLINGTON, SURREY

atronics i

™
I
N

PR PP PP PP PP PP O O W W W N

Communications House

20 WALLINGTON SQUARE
WW — 826 FOR FURTHER DETAILS

f Audio Gonnectors

. Broadcast pattern jackfields, jackcords, plugs
b and jacks.

Quick disconnect microphone connectors

S ® ] Ampheno! (Tuchel) mimature connectors with
# }  coupbng nut.
o .
Hirschmann Banana plugs and test probes, XLR
T compatible in-hne attenuators and reversers.
. Low cost slider faders by Ruf.
, Future Film Developments Ltd.
36-38 Lexington Street
° London WIR 3HR

01-437 1892/3

PN NN NN N NN NSNS
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e == =
All prices include V A 7 Cocsage & pan keng ac \ * NEW » FULLY GUARANTEED COMPONENTS »
Add ext1a for Overseas Cash with order only Discounts e A S AK FULL SPEC SEMICONDUCTORS * QUANTITY
£5less 575 over £ 10 0ess 1 ove + 25 less 15 Ovet £5H0 CJ DISCOUNTS « SEND S.A.E. FOR COMPLETE LIST »
less 20
74197 £1.38 [ 4025 19p] 40/2 23p | 7805 10220 £1.30
BEAD TANTALUM ELECTROLYTICS 92 GODSTONE ROAD 19 B8l “eeel d0sy fg" 781210220 £1.30
122 35 47 LR ILF IVl JF 16v 25w 40v 63v T ‘ N td . Ld 1815103220 €1.30
1p [ 0 4vip Sp  S'ip 6p WHYTELEAFE SURREY CR3 OEB ;j:gg ::: 38;3 “5"5: 3237 ggp 7905 10220 £1.98
22444708, BV A va s 12p| ' 4Vip Sp 5l.p 6p = D - & : e | 191210220 €4.95
COLF Jov il Hbe b - 13p avp 5p  S5vip 6p 7300 Serias | 7000 aop [ 7353 o [ e e e s R 9n {1030 5Sp| 1502 95p | 1915 10220 €1.98
S S 220 o e B gEE & At 5 2 250 | 783 gl [31n3 8dpfoa1ar 99pla03l €238 507 60p
A75F 0 3V bR N 100GE du il vl | 4vip Sp SVip 6p b o 20 || paas || ey P €117 171198 €1.80 (4033 €1.50 usoy  £2.84
y5p | » sp 76 B 14“ eaan 259 71%‘) 232;1 41h 68p | 3199  £1.80 3034 £2| 4511 £1.50 LINEAR
20,0 16 20p| 1 sp a o 0 || 2o 200 | Ji%0 €285 |°:15c  68p|7a293 £1.35(035  £1.28[ 4518 €113 TAAGROB  35p
TOOLF 100 agp | 2 6p 13p R AP 1 8 el p {71157 68p | CMOS 4036 £2.40| 4520 £1.26 TAAB61B €1.40
= - 4 7p 15p e p | 7341 dp | i1 70p | "1iny €2 ]| 2000 15p [ 1037 99p| 4527 g£r.60 TBA120S &8p
CARBON FILM RESISTORS . 8p wep | 1N 1ap | SO 44p [ 2160 88p | 2001 19p | a03¥ €1] 4528 £1.05 | TBAGdIA £1.88
St 1 UM T 1 s ks 1p o 10 26p 0 32p | 434 £1.90] 7493 40p | 741600 88p | 1002 19p | 1040 £1 4536  £3.85 TBABOO  90p
couh 9p 30 4 Lamy v 75 | 1o 1ee & 1 3zp | 743 78p [ 74ua 87p | 7216 8Bp | 5006 €1 ] 4041 86p| 4555 85p 18ABI0S £1.16
Tor 10U ot ary e valur o 12p 32p g8 'j* 16p /~; :'; 83p | 1 60p | ;11b3 88p | <007 19p | 4042 80p 1556 85p TCA270SC
IC. SOCKETS ts 14p 36p AN :59 7-}8‘\ 74p | /116 69p | 73104 €1} 1008 98p [ 4043 95pf 4583 80p £2.21
.C. LEDS i e 20 i Sp 68p | /1100 94p | ;1165 £1 4010 S6p | 1044 99p TDA2020 €3.56
bun  Hp e Ao oo a5 || e 20p | 7150 15p | /4107 30p | 74166 €1.23 | <011 19p | 4010 £1.32| QP AMPS 38014 £1
14 o 12p [ R ep op| M) 18 3 BN 21p | 1100 15p | 71104 s0p | 72170 £t.98 [amz 19p {1047 o6p| 30148 38p | .oy 16p
16 e 13p o 20p 20p) 0 28p | /443 18p | /411 25p | ;1173 £1.88 | 3013 s0p | 1048 63p| US4 46p 566 14 80p
24 po 48p | vellow 20p  20p . 1\) X 3:‘, 11l 60p | /353 16p | 74123 60p | 71173 99p | 4014 €1 | 100 §8p 418 22p 710 14 320
28 in 80p | LED(Ip 4p ap P /.fvr 30p /4&:() 15p | 74125 50p | 71175 74p | 3016 §0p | 4050 50p 53: 'IA 20p 71 14 32p
PPV ——— wen POLYESTER " C:gn oo ggn ;;;;i) ;)09 72176 99p | 1a17 95p | 1052 92p| 1171999 ‘;gv 1310 14 €1.78
m s P o g o &) %0 P D p | /413 Sp | 74177 99p | 4013 £1 14053 95p P 2501B  €2.20
IDIODES Ay ORI s 35p /474 30p | 74135 68p | 14179 £1.38 |4019  szp|4051  giso| 1900 - 80p | 304514 ase
7 v 33V damg uov 80P | L ) o 20p | 7474 30p | /avat 60p | ;5180 99p | 4020 £1.06 | 060 £1 10| VOLTAGE
Speach Ay | 4 Am, doov 50p R JENIN 20p | /d7n 30p | 74146 72p | /3181 £1.95 | 4021 95p [ dUso 50p| REGS
80p for m{ M x 7 Amp To0v S0 | 0 ey 7406 25p | /470 30p | /4147 €140 | 72181 £1.45 | 2022 95p | 4069 24p| 30¢ £1.26 All Prices
£3.50 for Y0 7 Amu 400y 85p | 97 o 3 7427 25p | 7:80 S0p | 74148  €1.58 | 741854 €1.45 | 4023 19p 4070 38p| 309k 103 £1.30 nclude V.A.T
£6.25 for 100 16 Amp 100V 75p 09 < 12.] Taes 3sp | as 98p [ /1750 €£1.58 | ;0190 €£1.38 | 1024 75p| 1071 25p] 72314 46p i
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The Only Firm for Quality Audio Kits

HART
ELECTRONIGS

Are proud to offer the only
DESIGNER APPROVED kit for the

J. L. Linsley-Hood High Quality
Cassette Recorder

Now offered with Super Quality Sendust Alloy Head at no
extra cost, and incorporating noise reduction modifications
given in the postscript article.

As these circuits are capable of such an
excellent performance we feel that st 1s
not senstble to sacrifice this potential by
designing a kit down to a price We have
therefore spent a little more on
professional hardware aliowing us to
design a very advanced modular system
This enables a more satsfactory electri-
cal layout to be achieved. partcularly
around the very cnitical input areas of the
replay preamps These are totally stable
with this layout and require no extra
stabihsing components Many other
advantages also come from this system
which "has separate record and replay
amps for each channel plugging in to a
master board with gold-plated sockets
The most obvious 1s the reduction of
crosstatk 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 s very easy with
separate tdentical modules and building
with the aid of our component-by-com-
ponent instructions ts childlishly simple.
but the finished result 1s a unit designed
not to normal domestic standards but
to the best protessionat practice

All printed circuits are of glassfibre
material, fully drilled with a tinned finish
for easy and reliable soldering Compon
ent locations are printed on the reverse
side of the board and are arranged so that
all identfication numbers are sull visible
atter assembly

71x Complete set of parts for Master
Board. includes bias oscillator relay
controis etc £9 83 + £1 23 VAT

72

x

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 Mecter drive
£8 12 + £1 02 VAT

x

74x Complete set for stereo Record
Amps £6 74 + 84p VAT

75x Complete set of parts for Stabilised
Power Supply to circuit given 1n
Article This uses a special low hum
field transformer with better charac
tenstics than the commonly used
toroid £8 79 + £1 10 VAT

700M2 Indiwidual High Quality VU
Meters with excellent ballistics
£8 48 + £1 06 VAT Per Parr

700C/ 2 High Quaity Custom built steel
Case Complete with Brushed
aluminium front plate, mains swich
record microswitch. turned record
level knob plastic cabinet feet all
bolts, nuts and mounting hardware
Alt necessary holes are punched and
alt surfaces are electroplated
Complete step-by-step assembly
instructions are included The cover
1s fimshed 1n an attractive hlack
crackle surface £16 50 + £2 06
VAT

LENCO CRV CASSETTE MECHAN-
ISM — Now fitted with Super Quality
Sendust Alloy Head.

High Quahty robust cassette transport lor
Linsley-Hood recorder Features fast
forward. fast rewind. record pause and
full auto stop and cassette ejection
facilittes Fitted with Record / play and
erase heads and supplied complete with
Data and extra cassette ejection spring for
above honzontal use Price £21 60 +
£2 70 VAT

Total cost of all parts £83 58

Special offer for Complete Kits £81 50 +
£10 19 VAT

Complete with data and set up notes to
achieve best results with the Super Head

Optional extra sohid teak end cheeks, £3
pair + 38p VAT

Reonint of 3 Linsley Hood Cassette
Recorder articles 45p post and VAT free

OTHER CASSETTE SPECIALITIES
LENCO MECHANISMS For industnal or
domestic use We have in stock SPFF, FFR
and CRV with DC and AL motors. Mini
TB500. 502, 504 and Mini TB 'U for
endless loop cassettes Send for details
Super Quality Sendust Alloy R/P Stereo
Head for replacement use £6 50 + 81p
VAT

Set of components and data for optimising
L-H Cassette circuits for use with this
head 50p + 6p VAT

Standard Quality Stereo R/P Head.
£4 50 + 56p VAT

Economy Cassette Stereo R/P Head.
£2 80 + 35p VAT

4-track Cassette R/P Head £7 40 + 93p
VAT

TEST CASSETTE to enable the user with-
out Instruments to easily set up the Head
Azimuth tape speed and VU level £1 50
inc VAT

Biank Cassettes. rehiable mechanics and
Super Fernc Low Noise tape C30 80p
inc VAT C10 35pinc VAT

Penylan Mill, Oswestry, Salop

Personal callers are always welcome
but please note we are closed all day Saturday

TIME PEACE £9-45"

Not a spelling mistake, but another
descriptive term for the National
MA1012 complete clock & display
module.

Featuring sleep and snooze timers,
24 hour alarm format, fast and slow

Display area 76 x 20 mm. Total size 3%x8x2 cm,  S¢'1ing. alarm output switch.

The MA1012 is non-strobed, with direct drive to the display LEDs, thus causing none of
wideband RF1 noise associated with earlier clock 1C designs. It 1s suitabie for any tuner
or radio timing applications, plus all the usual clock applications. Help reduce noise
pollution with our MA1012 clock moduie ! The module requires only switches and )
mains transformer. A suitable 240v AC input transformer is available for £1.50 + 8%vat
Two modules, with two transformers, for £20.00 + 8% VAT.

REFERENCE SERIES TUNER MODULES

EF5803 2 MOSFET AGC RF stages, with low noise selected MOSFETs, MOS mixer,
Buffered local oscillator output for counter and synthesizer purposes,
6 tracked tuned circuits, |F and image < 100dB down. £19.75

Ref. FMIF Selectable 2 or 3,6 pole linear phase IF filters, two MOS IF preamps,
twin detector coil for 0.07% THD Af 22.5kHz. Noise mute, deviation
mute, adjustable range AFC, meter output. £16.25

Ref. MPX With the incomparable HA1196 PLL low noise, wide range decoder IC,
preamp and LC low pass filter on input, twin LC pilot and base-bandpass
filters on the output. With 2 x LM380ON ICs for monitor amp purposes
available on the board. £16.45

Our other ranges of FM and AM tuner mmodules available as before

EF5801 17 45 EF5600 1295 7252 26 50 7122 1322 .
7030 1095 EC3302U 750 7253 26 50 Most also avarlable i kits.
91196 1299 8319 1145 91197 1135 detaits in catalogue & price /ist

COILS FOR LW, MW, SW 1,2, and 3 now listed in catalogue 30 & 33p ea
TOKO 10k series coils now for 1.5 to 30MHz, giving a total coverage in osc and rf coils

Low cost meters: Internally illuminated edgewise meters 200uA, and back
lit flat face meters 200uA. A wide choice of scales - or material to DIY.

Equipment boxes: These must be the best value in ABS (black)} equipment boxes
with close fitting (flanged ) lids. 8x6x4 {cms) 54p ea®, 10x7.5x4 (cms) 66p ea*, and
12x10x4.5 {cms) 76p ea®. Also new stackable component storage boxes and trays.

DETECKNOWLEDGEY: theory and practise of metal locator principles including BFO
1B, phase angle, pulse induction. A unique reference for users and constructors. £1.00

Our usual unique range of coils, filters etc for radio: from TOKO; 350,000 in stock.
The best in linear 1Cs for RF, HA1137:£2.20; HA1196:£4.20; HA1197:£1.40, plus
all common radio and multiptex devices, audio ICs (TBAS10AS £1.09). MOSFETs, a
unique line in varicap diodes for AM tuning :: see the latest catalogue for details. 45p

Postage 25p per order, VAT 12.56% except where otherwise indicated (*8%). Send to:
2 Gresham Road, Brentwood, Essex. tel {0277) 216029. Only 200m from station !

;blt international €
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OSCILLOSCOPES

The Trio C5 1500 series oscilloscopes otter top pertormance at moderate cost The sprcihications show the
pertormance features that have made these oscilloscopes hirm favourites in all parts of the wortd with a
select:on of bandwidths o 30 MMz and sensitivities down to 5MV CMona 130 mm screen Prices are very
realisic and more so when you learn that the prnice includes two full bandwidth X 10 /X1 dual purpose
probes — normally oftered as expensive options Delivery is even better — ex stock and we intend 1o keep 1t

that way
.

cs_1 570 a SPECIFICATION
Bandwidih  DC o 30MHz 1 3dB)
Detlection

130mm DUAL TRACE tactor SmV divio 5V div

TRIGGERED SWEEP npurRC. 1MU 240

isetime 11 7nsec

OSCILLOSCOPE Quershoot  Better then 3'
Signal delay  160nsec
Polardty CH2 can be inverted

Sweep time 0 2us divio 0 Hs dwv
Magnifier x5

Linearnty Better than 3V
Catibrator 0 5Vpp (TkH? square

£430 . 5. var

including two X10
Full Bandwidth Probes

avel
Intensity modulanun More than 5Vpp
Phosphar P3t

AC100 120 220 24Cv

@ !30mm mesh PDA
@ DC-30MHz SmV
@ Delay ine Power
@ Auto tevel tiggenng 50 B0OH: 25W

@ Display modes (CH1 CH2 DUAL ADD) Dimensions W260 = H190 x D375 tmm)
@ Trigger modes (AC LF Re| HF Re| DC) Weight 8 Sky

Also availatble
CS1560A 15MH. £300
CS1562 10MH2 £250

TEL. 0629 2430 OR 2817. TELEX 377482 LOWLEC G
WW—064 FOR FURTHER DETAILS

Ang many more items of Trio Equipment
55p for full catalogue and price hst
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15—240 Watts!

1 The HY5 is a mono hybrid amplifier idealty susted for all apphications All common mput functions
3 {mag Carnnidge tuner etc) are catered for internally the desired function is achieved either by a
multi-way switch or direct connection to the appropriate pins The internal volume and tone circuits ,
merely require £0nnectingto external potentiometers (not inciuded) The HY5 1s compatible with all

Preamp““er I LP power amplifiers and power supplies To ease construction and mounting a P C. connector is
|

supplied with each pre-ampiifier

FEATURES: Complete pre-amplifier in single pack — Multi-function equaiization - Low noise - Low
distornon - High overload - two simply combined for stereo

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

INPUTS Magnetc Pick-up3mV  Ceramic Pick-up 30mV  Tuner 100mV. Microphone 10mV
Auxiliary 3-100mV' input impedance 47k} at 1kHz

OUTPUTS Tape 100mV Main output 500mV R M §

{ACTIVE TONE CONTROLS Treble ~ 12dB at 10kHz Bass ~ at 100Hz

DISTORTION O 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
"HY5 mounting board B1 48p + 6p VAT P&P tree

H Y3 O The HY30 is an exciting New kit from | L.P 1t features a virtually indestructible | C with short circuit

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

. mounting kit. together with easy to follow construction and operating instructions This amplifier s
] 5 Wa"s Into 8 Q \deally suited to the beginner in audio who wishes 10 use the most up-to-date technology available

FEATURES: Complete kit — Low Distortion - Short, Open and Thermal Protection — Easy to Build
APPLICATIONS: Updating audio equipment -— Guaar practice amphfier -- Test amplifier -~ Audio
oscillator
SPECIFICATIONS:
QUTPUT POWER 15W R M S into 81) DISTORTION O 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 O 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 amphfier has been refined to the extent that it must be one of the most reliable and robust High

1 Fidelity modules in the World
25 wa"s |m0 8() FEA“rURES: Low Distortion Integral Heatsink — Only five connections .- 7 Amp output trans:stors

No external components
APPLICATIONS: Medium Power Hi-F( systems Low power disco Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV
OUTPUT POWER 25W RMS in 81) LOAD IMPEDANCE 4-16:) DISTORTION 0 04% a1 25W at
1kHz
SIGNAL 'NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB
SUPPIY VOI TAGE — 25V SIZE 105 60 25mm
Price £6.82 + 85p VAT P&P free

The HY120 is the baby of | L P s new high power range designed t0 meet the most exacting
requirements including load line and thermal protection. this amplifier sets a new standard in modular
design
. FEATURES: Very low distortion - Integral Heatsink - Load line protection -— Thermal protection

60 Wa"s "'“0 BQ Five connections - No external components
APPLICATIONS: Hi-Fi - High quality disco Public address -- Monitor amplifier Gutar and
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
CUTPUT POWER 60W RMS into 812 LOAD IMPEDANCE 4-16+) DISTORTION O 049 at 60W at
1 kH2
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —~3dB SUPPLY VOLTAGE
=35V
Size' 114 x 50 x 85mm
Price £15.84 + £1.27 VAT P&P free.

The HY200 now impraved to give an output ok 120 Watts has been.designeéd to stand the most
rugned conditions, such as disco or group while sull retaining true Hi-Fi pertormance
FEATURES: | hermal shutdown -~ Very tow distortion — Loadliine protectior Integral Heasink

H No . external components
]20 Wa"s "“0 BQ APPLICATIONS: Hi-Fi - Disco Monitor - Power Slave - Industrial -— Public address

SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 81) LOAD IMPEDANCE 4-16+) DISTORTION O 05% at 100W at
1kHz

i SIGNALNOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kH7 3dB SUPPLY VOLTAGE !
- 45v

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

H Y400 The HY400 1s 1L P 's "Big Daddy " of the range producing 240W into 4()! It has been designed tor
high power disco or public address appucations If the amplhitier is to be used at continuous high power
levels a coaling fan 1s recommended The amphifier includes all the qualities of the rest of the family to

lead the market as a true high power hi-hidehity power module

240 Watts |nt0 4Q FEATURES: Thermai shutdown — Very low distortion — Load line protection No external

components

APPLICATIONS: Public address - Disco - Power siave - industrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 411 LOAD IMPEDANCE 4.16+) DISTORTION O 1% at 240W at
1 kHz

SIGNAL NOISF RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE

5V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £32.17 + £2.57 VAT P&P free.

PUWER PSU36 surtable 1or two HY3Q 5 £5.22 plus .
P 50 s AL ) £6.82 5p VAT P P free

fur two HY plus

ab 12 HY Qs £13.75 plus £1 10 VAT P P {ree
SUPPL'ES P YU suila one H )0 £12.65 plus 1.1 01 VAT P P e
PSU T 00 «

180 suabie for two t o one HY400 £23.10 pus ¢ 1 B5 VAT P P te
agp )
TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd Please Supply

Total Purchase Price
Cros;langj House I Enclose Cheque [J Postal Orders [ Money Order
Nackmgton, Canterbury Please debit my Access account Barclaycard account

Kent CT4 1AD Account number
Tel ([]227) 63218 Name & Address

Signature

WW—057 FOR FURTHER DETAILS

www americanradiohistorv.com


www.americanradiohistory.com

NEW PRODUCTS!

| &

NRDC AMBISONIC UHJ

- NRDC —~AMBISONIC
% Swround Sound Decoder be

- e 6w x sm oaws an O

)

IO

SURROUND SOUND DECODER

The first ever kit specialy produced by Integrex for this British NRDC backed surround sound system which is the result of 7 years’ research
by the Ambisonic team. W.W. July, Aug., ‘77

The unit is designed to decode not only UHJ but virtually all other ‘quadrophonic’ systems (Not CD4), including the new BBC HJ 10 input
selections

The decoder is linear throughout and does not rely on listener fatiguing logic enhancement techmques. Both 2 or 3 input signals and 4 or 6
output signals are provided in this most versatile unit. Complete with mains power supply, wooden cabinet, panel, knobs, etc

Complete kit, including licence fee £45.00 + VAT
or ready built and tested £61.50 + VAT

INTRUDER 1 RADAR ALARM

With Home Office Type approval
Asin ‘Wireless World ", designed by Mike Hosking, 240V ac mains operated and disguised as a haydbacked book. Detection range up to 30

feet.

Coniplete exclusive designer approved kit £46.00 + VAT
or ready built and tested, £54.00 + VAT

ereless World Dolby noise reducer

Trademark of wolby Laboratories Inc

Typical performance

Noise reduction better than 9dB weighted

Clipping level 16.5dB above Dolby fevel (measured
at 1% third harmonic content)

Harmomc distortion 0.1% at Dolby level typically
0 05% over most of band. rising to a maximum of
012

Featuring stlgg(;ll-)to-lzo;s';e;tatrc‘)o 73?%)(%:3'-:2 to 20kHz. signal
! y lev nitor outpu

@ switching for both encoding (low-level h f compression) and decoding

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

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

@ no equipment needed for alignment

@ suitability for both open-reel and cassette tape machines

Dynamic Range >>90db

30mV sensitivity

@ check tape switch for encoded monitoring in three-head machines. Complete Kit PRICE: £39.90 + VAT
{ Also available ready built and tested . T Price £54.00 +VAT |
Calibration tapes are available for open-reel use and for cassette (specity which) o Price £2.20+ VAT 7
I

Single channel plug-in Dolby\’’  PROCESSOR BOARDS (92 X 87mm) with gold plated contacts are avallable with

all components . .. ... ... . Price £8.20 + VAT
Single channel board with selected fet . .. . . B S C ... ........ Price £2.50+VAT
Gold Piated edge connector . . . . . . .. , , . Price £1.50 + VAT
Selected FETs 60p each+ VAT, 100p+VAT for two, £1.90+VAT for four E

Please add VAT @ 12% % unless marked thus’, when 8% applies (or current rates) Hary it with Aovees

EUROCARD
vt -n--: -.

We guarantee tull after-sales technical and servicing faciities on all our kits, have
you checked that these services are available from other suppiiers?

Please send SAE for complete lists and specifications

Portwood industrial Estate, Church Gresley,
N EG R E X LT D Burton-on-Trent, Staffs DE11 9PT
a Burton-on-Trent (0283) 215432 Telex 377106

I - SR R
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INTEGRER

S-2020TA STEREO TUNER/AMPLIFIER KIT

SOLID MAHOGANY CABINET

Vi ke e

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 @ 1.2u4V. THD 0.3%. Pre-decoder "birdy’ filter.

PRICE: £58.95 + VAT

NELSON-JONES STEREO FM TUNER KIT

A very high performance tuner

with dual gate MOSFET RF and % % e :
Mixer front end, triple gang SV agans e BT R T R -
varicap tuning, and dual ceramic  § “,;,j 3 -

filter/dual IC IF amp. tm el

Brief Spec. Tuning range 88—104MHz. 20dB mono

quieting @ 0.754V. Image rejection — 70dB. IF rejection Mono £32.40 + VAT
— 85dB. THD typically 0.4%. .

IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £36.67 + VAT
tuning and AFC unit. Choice of either mono or stereo with - .

a choice of stereo decoders. With Portus-Haywood De‘COder_
Compare this spec. with tuners costing twice the price. £39.20 + VAT
;t : P /%yﬂWWzWMMWWWW‘ ST E R E O M O D U L E TU N E R K |T
i; s R R —— { A low-cost Stereo Tuner'based an the 3302 FET RF
%31 . s % module requiring no alignment. The.IFicamprises a ceramic
- R filter and high-performance IC Variable"INTERSTATION MUTE.
Sens. 30dB S/N mono @ 1.2uV PLL stereo decoder IC. Pre-decoder ‘birdy’ filter
THD typically 0.3% Push-button tuning

Tuning range 88— 104MHz PRICE: Stereo £31.95+ VAT

LED sig. strength and stereo indicator

S-2020A AMPLIFIER KIT

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

Power ‘on/off’ FET transient protection.

Typ Spec. 24+24W r.m.s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N
72dB. Headphone output. Tape In/OQut facility (for noise reduction unit, etc.). Toroidal mains transformer.

PRICE: £33.95+ VAT

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

BASIC NELSON-JONES TUNER KIT £14.28+ VA PHASE-LOCKED IC DECODER KIT ... £4.47+VAT
BASIC MODULE TUNER KIT (stereo) £16.75+ VAl PUSH-BUTTON UNIT ... ... .. ..... £5.00+VAT
PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER KIT .. .. .. .. ... .. ... .... £8.00+VAI
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Radio Shack Ltd

S,
PE SRR LIY . S

DRAKE SSR-1
GENERAL COVERAGE RECEIVER
0.5-30MHZ 30 BANDS
10KHZ READOUT

1 49 8 5 ACCESS OR BARCLAYCARD

£ - Detars 15p stamps or4 | R C Foreign

AS WELL AS DRAKE EQUIPMENT WE ARE THE DIRECT IMPORTERS OF HAL
RTTY AND MICROPROCESSORS ATLAS. NYE MORSE KEYS PRESTEL VHF/UHF
PROFFSSIONAL FIELD STRENGTH METERS HAM RADIO C!R ASTRO 200
HY-GAIN CDR ROTORS HUSTLER OMEGA-T SYSTEMS MFJ FILTERS AND
SPEECH PROCESSORS SUPFREX WE ALSO STOCK SHURE MICROPHONES
YAESU MICROWAVE MODULES SOLID STATE MODULES 1ICOM COPAL
CLOCKS G-aWHIPS BANTEX, MOSLEY DAIWA. ASAHI JAYBEAM DECCA AND
THE USUAL ACCESSORIES —COAX CONNECTORS. INSULATORS VALVES Etc
We are situated just arnund the corner from West Hampstead Underground Station
(Bakerloo hnei A tew minutes walk away 1s West Hampstead Midiand Region station
and West End Lane on the Broad Street Line We are on the following Bus Routes
28 59 159 Hours uf opening are 9 5 Monday to Friday Closed for Lunch 1-2
Saturday ~c are oper 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
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SINCLAIR PRODUCTS®

PDM35 digital multimeter £25 95 Mains adaptor
£3 24 Deluxe padded carry case £3 25 30kV
grobe €18 36 New DM235 digital meter P O A

Cambridge scientific programmable calculator
€13 15 Prog hbrary £4 65 Mains adaptar
€320

CUT PRICE TELETEXT

Texas Instruments XM 11 tifax module £120
Labgesr 7026 readv to use attractuvely cased
complete unit Plugs into TV aenal socket Fuh
colour Remote control page select £323

TV GAMES KITS

Send SAE for free data Tank battle chip Ay 3
8710 plusecanomy kit £17 95 Stunt motor cycle
chip AY-3-8760-1 pius econamy kit £17 95 10
game paddie 2 chip AY-3-8600 ptus economy kit
£14 70 AY 3 8500 chip plus economy kit £8 95
Modihed shoot kit £4 95 Rifle kit £4 95 Calour
generator kit £7 50 Jcystick controls £1 90
4 43Mhz pal crystals 90p

ASSEMBLED TV GAMES

All atractively cased 4 game black and while
model (tenmis football squash and pelota)
£11 95 6 game colour model with pistal
attachment £21 95 Tank battle game £39 95
Stunt motar cycle game £39 96 Stabiized mans
adaptor for all games €3 10

MAINS TRANSFORMERS

6 0-6V 100ma 79p 1%a €2 35 6 3V 1%a
£1 89 9-0-9V 75ma 79p ta £1 99 2a £2 60
120 12V 50ma 79p 100ma 90p 1a £2 49
13V Y22 95p 15-0-15V 12 €2 79 30 0-30V 1a
F389

JC12, JC20 AND JCA0 AMPLIFIERS

A range of integrated circuit audio amphibers
supphed with free data and printed circusts JC12
6 watts £1 60 JC20 10 watts £2 95 JCA0 20
watts £4 20 Send SAE for free data on our range
of matching power and preamp kits.

FERRANYI ZN414
1€ radio chip £1 05 Extra parts and pcb for racho
£3 85 Case 1 Send SAE for free data

PRINTED CIRCUIT MATERIALS

PCetching lits Economy £1 70 Standard £3 82
50q ins pcb 40p 1 I1b FeCt €1 05 Etch resist
pens Economy 45p Dalo 73p $mall dritl bit 20p
Erching dish 68p Lamenate cutter 75p

BATTERY ELIMINATOR BARGAINS

TV games power unit stabiized 7 7V 100ma
£3 10 3-way models with swiiched output and
4.way multi-jack 3/4'a 6V 100ma €2 92
6 72,9V 300ma £3 30 100ma radio models
same size as a PP9 battery with press stud
connectors 9V €2 B5 6V €2 85 4'4v £2 85
9V +9V £4 50 6V+6V £4 50 4%V +4ny
€4 50 Cassette recorder mains unit 7%V
100ma w 5 pin din plus £2 85 Fully
swbilized model switched output 3/6 7Yz, gV
400 ma €6 40 Car converters '2V dc nput
output 9V 300ma £1 50 Output 7%V 300ma
£1 50

BATTYERY ELIMINATOR KITS

Send SAE for free leatiet on range 100ma radio
types with press stud connectors 4%V E1 80 6V
C1 80 9V €1 BO 4% +4%:V £2 50 646V
£2 50 9+9V £2 50 Cassette type 772V 100ma
with din plug £1 80 Transistor stabili
8-way types for tow hum 3,4%: 6,7

15.18V 100ma £3 20 1Amp £6 40 Heavy-
duty 13 way types 4'2/6 7 8%, 1t 13,14,
17 21 25:28 34,42V 1Amp €4 65 2Amp
©7 25 Car converter kit input 12V dc output
6 7%,9V 1A stabihzed Stabilized power kits
318V 100ma 3 60 3-30V TA€9 95 3 30V 2A
14 95

S-DECS AND T-Decs"

S DeC £2 23 T1.DeC €3 98 u-DeCA £3 97
uDeCB £6 67 16 dil or 10TO5 adaptors with
socket £1 91 pltain 99p New S de kit £4 95

CONTINENTAL SPECIALITIES PRODUCTS"
EXP300 €6 21 EXP350 £3 40 EXP600 €6 80
EXPB50 ©£3 89 EXP4B £2 48 PB6 £9 94
PB100 £12 74 LM1 €30 99 LP) £33 48
LP2¢19 44

BIPAK AUD{O MODULES

Send SAE for data S450 tuner £23 51 ALGO
v4 86 PAIOO F16 71 SPMBO €4 47 BMTBO
¥5 95 MKE0 738 74 Stereo 30 F20 12

COMPONENTS

Resistors 5% carbon £12 10 to 10M %W tp
1W 2p Polyester capaciors 250V E6 01 to
068mf 3';p O tmf 2p 15mf S5p 22mt 4p
33 47mf 6p Polystyrene capacitars E12 63V
15pf 10 6800pt 2%:p Cersmic capacitors 50V
E12 22pt to 1000pf 2V2p E6 1500pf 10 47000pf
22p Mylar capacitors 100V D01 002
005mt 4p 01 02mf 4'%p 04 0Smi 5vip
Electrolytics 50V 47 1 2mi 5p 25V 5mi 5p
10mt 4p 18V 22mf 6p 33 47 100mf6p 220
330mf 9p 470mi 11p 1000m! 8%p Zeners
400mwW E24 2V7 to 33V 7vip Preset pots
sub mimature O TW horiz or vert 100 to aM7
8Y:p Potentiometers W 4K7 to 2M2 log or
1in singte 28p dual 76p

SWANLEY ELECTRONICS

DEPT. WW, PO BOX 68, 32 GOLDSEL ROAD, SWANLEY, KENT BRE 8TQ
Mail order onty Please add 309 to total cost of order for postage Prices include VAT Qverseas
customers deduct 7' on items marked and 11 on others Official credit orders welcome

Lion house %

You can now purchase this fantastic Hi-Fi system complete for only

£152.00 at what must be a fraction of its value today.

System consists of:—the famous MATSI TFS60 Tuner/AMP: a really

top quality receiver from one of Japan's leading manufacturers. 15

watts per channel FM/MW/LW. two LH6 speakers fitted with AR

units and a Goldring belt-drive turntable with magnetic cartridge

complete with an attractive plinth & cover of ultra modern design.

Leads. etc. supplied free.

LION PRICE: Complete MATSI System £152.00

| or purchased individually:

| TF60 Receiver: £69.90. LH6 Twin Speakers £55.
Goldring Turntable [cartridge Plinth & Cover) £29.95

Leading suppuers of [ELEVISIONS, RADOS TAPE RECORDERS BUDGET I FI, CASSETTE
| RECORDERS LTLa R MPUFIERS TUNER, AMPS VIDEQD and MUSIC CENTRFS ard
ACCFSSORIES FXPORT TELEVISIONS and MUSICALINSTRUMENTS ALL AT KEEN PRICES

2y Lon Aouses)

A WRist s o0 thewor et o Hibrm o f
| \ \E* LONDON S HIFI SUPF RS TORE
| (= ““\, ) TOTTENHAM COURT ROAD L ONDON W]
| I “ SR\ Te 0158 7483 and 0163/ 1601
Teex 283941 ONC,
| [T [} Monday te Saturday (Thursday unt - 7 prmt
» AT o e B

DATEST 1
TRANSISTOR AND
OP. AMP. TESTER

Simplifies semiconductor testing
Saves time and errors

* Tests are automatic and unambiguous

* Tests devices in and out of circunt

* Handles bipolars, FETs (all types) LEDs diodes op
amps (out of circuit only)

* Automatically displays device polanty and. for dewvices
out of circutt, device type

* Checks for gain, leakage. input offset

Price. including test probes. full instructions and dekivery
(UK only} £49 plus VAT {8%) Data sheet on request

Spence Milis, Mill Lane, Bramley, Leeds LS13 3HE
Telephone: Pudsey {(0532) 552461

D DATONG ELECTRONICS LIMITED

WW—021 FOR FURTHER DETAILS

WW—032 FOR FURTHER DETAILS

www americanradiohistorv. com

TELERADIO S,eCiaLiSTS IN DESIGNS by John Linsley Hood

Example 25 to 75 watt Very Low Distortion HIGH FIDELITY
STEREQO AMPLIFIER D.C Coupled TH.D hardly
measurable. £73 in kit form {+12%% VAT)

PP extra
£2 50

Supplied as a. Kit of parts or in ready assembled module form

Also available Phase Locked toop. FM Tuner Millivoltmeter,
Audio Signal Generators, TH Analyser, FM
Signal Generator Wobbulator

Send SAE for comprehensive illustrated lists and up-to-date prices

TELERADIO ELECTRONICS

325 Fore Street, Edmonton, London N9 OPE

Telephone: 01-807 3719

Closed Thursdays
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BOOKS BY BABANI

Purchase books to the value of £5.00 tram the list below and choose any
B60p pak from this page FREE

BP2 Handbook of Radio. TV & Industrial & Transmiiung

Tube & Value Equivalents 60pt
BP3 Handbook of Tested Transistor Circuits 40pt
BP& Engineers and Machinisis Reference Tables 40pt
BP7 Radio & Electronic Colour Codes Data 1Spt
BP10 Modern Crystal and Transistor Set Circunts for

beginners 95p¢
BP16  Construction Manual of Electronic Circuits ior the

Home 50p ¢
BP16  Handbook of Electronic Circuits for the Amateur

Photographer 60p+t
BP18  Boys and Beginners Book of Practical Radio and

Electronics 60p
BP22 79 tiectronc Novehy Circuits 75p
BP23 First book of Practical Electronc Projects 75p
BrP24 52 Projects Using IC741 {or equivalents) 75p
BP26 Radio Antenna Handbook for Long Distance Reception

and Transmission 85pt
BP27  Giant Chant of Radio Electroric Semiconductor and

Logic Symbals 60
BP29 Major Solid State Audio Hi-Fi Construction 85p
BP32 How to Budd Your Own Metal & Treasure Locators 85p
BP34 Pracucal Repair & Renovation of Colour TVs 95p
BP35  Handbook of IC Audio Preamphifier & Power Amptitier

Construction 95p
BP36 50 Circuits Using Germanium, Silicon & Zener Diodes  75p
BP37 50 Projects Using Relays, SCRs and TRIACS 1.10
BP39 50 (FET) Fietd Effect Transisior Projects 1.25
129 Universal Gram-motor Speed Indicator 8p
160 Coil Design and Constructon Manual 75p
161 Radio. TV and Electronics Data Book 60p
196 AF-RF Reattance — Frequency Chart for Constructors  15p.
202 Handbook of Integrated Circuits (ICs) Equivaients and

Substitutes. 75p
205 First Book of Hi-Fi Loudspeaker Enclosures 75p
213 Electronic Circuits tor Model Railways 85p
214 Audio Enthusiasts Handbook 8sp
216 Electromic Gadgets and Games 85p
217 Sohid State Power Supply Handbook 85pt
219 Solid State Novelty Projects 85pt
220 Build Your Own Solid State H\-Fi and Audio

Accessories 85pt
222 Sond State Short Wave Receivers for Beginners 85pt
223 50 Projects Using IC CA3130 95p¢
224 50 CMOS iC Projects 95p¢
225 A Practical Introduction to Digntal ICs 95pt
226 How to Build Advanced Short Wave Receivers 1.20¢
RCC Reststor Colour Code Disc Calculator 10pt

BOOKS BY NEWNES

No 229 Beginners Guide to Electronics Price £2.25¢
No 230 Beginners Guide to Television e €2.25¢
No 231 Beginners Guide to Transisiors Price £2.28¢
No 233 Beginners Guide to Radic Prce £2.76¢
No 234 Beginners Guide to Colour Television Poce £2.25¢
No 235 Eiectronic Diagrams Price £1.80%
No 236 Electronic Components Poce £1.081
No 237 Prnted Circunt Assembly Prce £1.08¢

No 238 Transistor Pocket Book Price £€3.90¢%
No 225 110 Thynstor Projects Using SCRs & Triacs  Price £2.504
No 227 110 COS/MQOS Dignal IC Projects tar

the Home Constructor P £€2.25¢
No 226 110 Operauonal Amplifier Projects for the

Home Constructor ol £2.50¢
No 242 Eiectronics Pocket Book Price £3.90¢%
No 239 30 Photoeiectic Circuits & Systems Price £1.80¢

SWITCHES

Description No. Price
DPOT miniature shide 1973 £0.10°
DPOT standard slde 1974 £0.12°
Toggle switch SPST

1Y% amp 250Vac 1975 £0.33°
Toggle switch DPDT

1 amp 250V a.c 1976 £0.36°
Roiary on-off mains switch 1977 £0.42°
Push switch — Push to make 1978 £0.13°
Push switch — Push ta break 1979 £0.18"
ROCKER SWITCH Colour No. Price
A range of rocker switches RED 1980 €0.26°
SPST — moulded in fugh BLACK 1981 £0.26"
sulation material available in a WHITE 1982 £0.26°
choice of colours. ideal for BLUE 1983 £0.26°
small apparatus YELLOW 1984 £0.26°

LUMINOUS 1985 £0.22°

Description No. Price
Miniature SPST 10ggie. 2 amp

250Vac 1958 £0.50°
Miniature SPST toggle 2 amp

250V a.c 1959 £0.55°
Mmature OPDT toggle. 2 amp

250vac 1960 £0.70°
Miniature DPDT toggle. cente

off 2amp 250V a 1961 £0.85"
Push button SPST. 2 amp

250Vac 1962 £0.78°
Push button SPST. 2 amp

250vac 1963 £0.83"
Push button DPD1 2 amp

250vVac 1964 £0.98°

MIDGET WAFER SWITCHES

ingle-bank water type — sunable for switching at 250V 3 ¢ 100mA o
150V d ¢ in non-reactiver loads make-before-break contacts These
switches have a spindie O 25in dia and 30° indexing

Description Order No. Price

pole 12 way 1965 €£0.48"
2 pole 6 way 1966 £0.48°
3 pole 4 way 1967 £0.48"
4 pole 3 way 1968 £0.48°
MICRO SWITCHES Order No. Price
Plasuc bution gives simple

on-oft action
Rating 10 amp 250V ac 1969 £0.20
Bution gives 1 pole change

over action
Ratung 10 amp 250V a.c 1970 £0.25

TRANSFORMERS

MINIATURE MAINS Primary 240V

No Sectndary Prce
2021 6v-0-6V  100mA 90p"
2022 9v-0.9v  100mA 90p°
2023 12v-0-12V 100mA 950"

MINIATURE MAINS Primary 24V
with two independent secondary windings

No Type Price
2024 MT280-0-6v. 0-6V RMS £1.50°
2025 MT,150-0-12V 0-12V RMS £1.50°
1-AMP MAINS Primary 240V

No Secondary Price

2026 6V-0-6V 1 amp £2.50° PLP 45p
2027 9v.0-9v 1 amp £2.00° PP 45p
2028 12V-0-12V 1 amp £2.60" P& P 55p
2029 15v-0-15V 1 amp £2.75° P&P 86p
2030 30v-0-30v 1 amp £3.45° PP B6p

STANDARD MAINS Primary 240V

Multi-tapped secondary mains transformers available in %
amp. 1 amp and 2 amp current rating. Secondary taps are
0-19-25-33-40-50v

Voltages available by use of taps

4.7.8.10.14.15 17,19, 25.31. 33. 40. 50. 25-0-25V

NUTS AND BOLTS

BA BOLTS -~ packs of BA threaded cadmium
plated screws slotted, cheese head

Supplied in multiples of 50

Type No. Price Typa Nao. Price
t1in QOBA 839 £1.20 zin 48BA 846 £0.32
Yiin OBA 840 £0.75 /an 4BA 847 £0.25
1in 2BA 842 £0.65 1in 6BA 848 £0.40
in 2BA 843 £0.45 7in 6BA 849 £0.21
Yain 2BA 844 €0.52 ain BBA 850 €0.28

1in 4BA 845 £0.44

BA NUTS — packs of cadmium plated full nuts in
multiples of 50

Type No. Price Type No. Price
OBA 855 €0.72 4BA 857 €0.30
2BA 856 €0.48 6BA 858 €0.24

BA WASHERS — flat cadmium plated plain
stamped washers supplied in muttipies of 50

Type No. Price Type No. Price
08aA 859 £0.14 4BA 851 €0.12
2BA 860 £€0.12 6B8A 862 £0.12

SOLDER TAGS — hottinned, supptied in multiples
of 50.

Type No. Price Type No. Price
0oBA 851 £0.40 48A 853 £0.22
2BA 852 £0.28 6BA 854 £0.22

FUSE HOLDERS AND FUSES

Description Order No.  Price
20mm x 5mm chassis mounting 506 £0.07"
1 Yain x Yain chassis mounting 507 £0.12"
1 %un car inline type 508 £0.15°
Panel mounting 20mm 509 £0.20"
Panel mounting 1'%in 510 £0.30
QUICK BLOW 20mm
Type No Type No Type No
150mA 611 1A 615 3A 619
150mA 512 1.5 816 4A 620
550mA 613 2A 617 5A 621
800mA 614 25A 618
616 7p ea. Ali remainder Sp ea
ANTI-SURGE 20mm
Type No Type No Type No
100mA 622 1A 625 2-5A 628
250mA 623 2A 626 3-15A 629
500mA 624 BA 627 SA 630
All 7p each
QUICK BLOW 1 Vain
Type No Type N Type No
250mA 631 500mA 632 800mA 634
All 7p each
Type No Type No Type No
1A 635 5A 638 4A 641
1-BA 636 3A 639 5A 642
2A 637 All 6p each

No Rating Price
2031 Y3 amp £5.50° P&LP 26p
2032 1 amp £6.680° P& P 86p
2033 2 amp £8.40° P&LPE1.I0
=
or Ribt €0.¢0%
13Ck plug t ch g Length 1 5m £0.75°
14 5 pin DIN plug 0 3 Smm  Jack connected topins 3 & 5
Length 1 5n £0.85°
115 5 pin DIN plug to 3 Smm Jack connected to pins 1 & 4
Length 1 5m €0.85°
16 Car aenal extension Screened nsulated lead Fitted plug
and skt £1.10°
17 AC mains connecting lead tor cassette recorders and
radios 2 melres £0.68°
8 5 pin DIN phono plug to sterea headphone jack socket £1.05°
19 242 pin DIN plug to siereo jack socket with attenuation
network for stereo headphones Length O 2m £0.90"

120 Car stereo tonnector variable geometry plug 1o fit most car
cassette B-track cartridge and comb naton uniis Supphied

CASES AND BOXES

INSTRUMENT CASES. in two sections vinyl covered top and
sides. stuminium bottom, front and back.

No. Length Width Height  Price

1565 8in 5% 2in £€1.40°
156 11in 6in 3in £1.80"
157 6 a 1 %10 £1.25°
158 i 5% 2 €1.60°

ALUMINIUM BOXES. Made from bright all.. folded construction
each box complete with haif inch deap lid and screws.

No Length Width Height  Price
159 5% 2'r 1Vn 62p°
160 4in 4n 12 62p°

61 4in 2% n 62p°
162 SYain Ain n 74p°
163 4in 2%in 64p’
164 3in 2in . a3p’
165 7in Sin - €1.04°
166 8in Bin 3ir £1.32"
167 6in 4in 2in 86p’

with inhine tused power Tead and instructions £0.60"
123 6 6m Coiled Guitar Lead mono jack plug to mono jack
plug BLACK £1.50°
4 3 pin OIN plug to 3 pin DIN plug Length 1 &m £0.75°
5 5gnplugto S pin DIN plug Length 165 £0.75°
26 S pin DIN plug 10 unned open end Length 1 Sm £0.75"
7 5 pin DIN plug 10 4 phono plugs All colour coded Length
s £1.30°
28 5 DIN plug 16 5 pin DIN socket Length 1 Sm £1.80°
& DIN ptug to 5 P DIN plug murror image Length
1 £1.05°
n DIN plug to 2 pin DIN inhine sockel Length 5m £0.68"°
3 nDIN plugte 3 pn DINplug 1 &4 and3 &5 Length
£0.83
pin DIN plug to 2 pin DIN socket Length 10m £0.98"
33 pin DIN plug to 2 phono plugs Connecled pins 3 & 5
5 £0.75°
pin DIN plug ckets Connecte 3&
gtk o £0.68
N soch sgs Con 385
ength 23c¢ £0.68"
eadf sad Black yth 6
£1.75°
AC ma alcula £0.68°
AVDEL BOND
CYANOACRYLATE G2
G works ne sher

\anently — immediately!

OD 143 ONLY 70p for a 2 gm phial

BI-PAK CATALOGUE
NEW EDITION NOW
AVAILABLE

Send tor your copy of our rewised Cataiogue and price ist NOW! It
ontans 127 pages packed amth literally hundreds of semiconduriors
omponents and our famous range of BI-KITS audio modules

Only 65p POST FREE

ORDERING. Do not forget to siate order numbes and your name and
address

V.A.T. Add 12! 10 prices marked’. B% to those unmarked Items
marked are zero rated

P&P. 350 unless otherwise shown

MIDGET WAFER SWITCHES

1965 1 pde

12 way asp*
1966 2 pole 6 way 48p”
1967 3 pole 4 way 48p*
1968 — 4 pole 3 way a8p’

Dept. WWE6, P.O. Box 6, Ware, Herts

COMPONENTS SHOP 18 BALDOCK
STREET, WARE, HERTS

www americanradiohistorv com
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< m
- —
= 0
w m
=~ AUDIO KITS OF DISTINCTION FROM
. i1
0
= m
= s
= N EW' DE LUXE EASY TO BUILD LINSLEY-HOOD 75w AMPLIFIER e
(=4
x ]
The standard model of our kit faor Mr linsiey-Hood s 75 watt design has for a long tme oifered excepttonal »
performance at a very madest cost with lgh quality high power ready built units of comparabie quality generally being >
< aver three times the price
(=] [—
= o
=< Features of the amplilier include very low distortion fless than 0 01%) 75W rms per channel power output rumble ==
= filter varabie slope scralch filter variable transimion frequency tone controls tape monitoning facihties and individually
=X adjustahle inputs This mode{ 1s based on b circuit boards which not having the controls mounted on them can bd
- desired be effectively used separately in high performance audio systems not based on our metaiwork :
Qur new De Luxe model uses 14 boards which interconnect with gold plated contacts and are designed to have the E
(7] potenhometers and switches mounted upon them This system aimos! elimnates internal wirning  making nstallation b1
it after their assembly debghtiully straightforward and as each board can be easily removed in seconds from the
: chassis checking and maintenance is so simple that even newcomers 1o electronics will be able to cope competently
with the kit Additional teatures of our new model are inclus:on of the latest circuit improvements generously sized
-3 AVAILABLE AS SEPARATE PACKS heat sinks for heavy duty use even in tropical chmates and metal oxide resistors throughout for long term Slabmlyland rzn
E PRICES IN OUR FREE CATALOGUE rehabitity =
Y]
o SPECIAL PRICE FOR COMPLETE KIT £99-30 -~
X >
e -
P PACK PRICES FOR STANDARD KIT =
=
2 Pak Price  Pack Price Q
= . Fibreglass printed circuit board for power ‘g':' 11. Fibreglass prinled-circuil board for pawer supply STANDARD LINSLEY-HOOD 75W AMPLIFIER
O ogoonoons e IR ERETREERY A £0.85
; 2. Set of resistors. capacilors. pre-sels for power 12, Sel of resistors. capacilors. secondary fuses. g
AP £2.50 semiconduclors for power supply ... .. £5.40 -
3. Set of semiconduclors for power amp .. £6.50 13, Set of miscellaneous parts including DIN skis.. F3
4. Pair of 2 drilled. finned heal sinks ... £1.10 mains inpul ski.. luse holder. inlerconnecting >
w S. Fibreglass printed-circuit board tor pre-amp . cable. control knobs .. ............ £6.20 -
P=1 R LR TR e £1.90 14, Sel of metalwork parts including silk screen
= 6. Sel of low noise resistars. capacilors. pre-seis lor printed fascia panel and all brackets. fixing parts.
< [BE4) oooopagpaangananaanane £4.10 BIC. s £8.20 «
& 7. Setof low noise. high gain S 10r 15, Handbook  ..................... £0.30 z
S preamp ... ceeeoneeeooo. 280096 High Quality Teak Veneer I
=2 8. Set ol potentiomelers (including mains switch} cabinel 18.3" x 127" x 3.1"  ,..... £10.70 »
& e eeeeaeiann e £3.50 2 each of packs 1-7. 1 each of packs 8-16 inclusive are ;
= 9. Set ol 4 push-butlon switches. rolary mode swilch required for camplele stereo amplifier. Total cost =
= PO L LI PRecoRs: [5-‘:'0 of individually purchased packs .. ... £92.80 £ 7 9 8 0 m
X . Torgidal translormer complete wilh magnetic
M- screen/ housing primary: 0 117-234 V: secon- SPECIAL PRICE FOR COMPLETE KIT -
daries: 33-0-33 V. 25-0-25V ....... £12.95 =
- [
= WIRELESS WORLD FM TUNER >
> Designed in response to demand for a tuner to complement the worid-wide acclaimed g
b= Linsley-Hood 75W Amplifier. this kit provides the perfect match The Wreless World
-4 (Skingley and Thompson) published oniginal circuit has been developed further for
E inclusion into this outstanding slimhine unit and features a pre-aligned front end module, w
excellent a.m rejection and temperature compensated vancap tuning. which may be =
controlted either continuously or by push-button pre-selection Frequencies are indicated m
< by a frequency meter and sliding LED indicators. attached to each channel selector o
i pre-set The PLL stereo decoder inCorporates active fiters 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 =
= : AVAILABLE AS SEPARATE PACKS — PRICES IN OUR FREE CATALOGUE b=y
=
g SPECIAL PRICE FOR COMPLETE KIT £70- 20 2
- >
w LINSLEY-HOOD CASSETTE DECK Pack Prics  Pack Price
[X] g o * K 1. Slereo PC8 (accommodates 2 rep. amps. 2 meter 10.Sel of capacitors. rectifiers. |.C. vollage regulator =
w y o amps. bias/erase osc.relay) ........ 3.35 P.C.B. lor power supply [Powertran design) £2.80 g
« 2. Stereo set of capacitors. M.0. resislors. polen- 11. Set of miscellaneous parts. including sockets. fuse P=
I fiometers for above .............. 7.95 holder. tuses. interconnecling wire. etc . £3.40 =z
3. Stereo sel of semiconductors lor above . £8.50 12. Set of metaiwork including itk screened fascia m
= 4. Minialure relay with sockel ......... £2.90 panel. internat screen. fixing parts. elc . £7.10 b
< S. PCB. all components for solenoid. speed controi 13. Conslructionnoles ............... £0.25 E™
a cireuits ... £3.80 14. High Quality Teak Veneer
-3 ; 6. Goldring-Lenco mechanism as specified £18.50 cabinet 18.3" x 127" x 31" ...... £10.70
o 7. Function Swilch. knobs  ............ £1.90 One each of packs 1-14 inclusive are required for @
- 8. Oual VU meter with illuminating lamp .. €6.95 complete slereo casselie deck. Tolal cos! ol -
9. Toroidal transtormer with E.S. screen prim. individually purchased packs ....... £83.00 >
< D117V, 234V, Sec. 15V ... ... £4.90 N
=] 7 9 6 0 Matsushita WY 436 AZ head {oplional extra] . £4.50 -
=  SPECIAL PRICE FOR COMPLETE KIT £ . s it compn i (P ' =
d
= Published in Wireless World (May. June. August 1976) by Mr Linsley-Hood this design, although straighttorward and refatively low cost nevertheless provides a very high standard of 7))
< 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 1s below that =
oy of the tape back ground Push bution switches are used to provide a choice of equalization time constants, achoice of buas levels and also an option of using an additional pre-amplifier for -
o microphone use The mechamsm used s the Goldring-Lenco CRV, a unit distinguished in tts robustness and ease of operation. Speed control and automatic cassette ejection are both —
n implemented by electronic circurtry This unit which 1s powered by a toroidal transformer and uses metal oxide resistors throughout offers an excellent match for the Wireless World Tuner :
i and the Linsley-Hood 75 Watt Amplifier Circuit changes as published n February. 1978, follow-up article are included in the kit AT NO EXTRA COST! A higher performance head -
- {Matsushita WY 436 AZ head as recommended in the follow-up article) is offered as an optional extra but this will be automatically supplied FREE OF CHARGE with all orders for complete =
[ kits! >
- =z
“  Pack 120 T30 Pack 120 130 I 2 0 -+ 2 0 I 3 0 -+ 3 0 o
= 1. Sel of low noise resistors £1.60 £1.70 9 Fibreglass PCB ... . ... ... £3.50 £3.90 AND
w 2. Sel of small capaciters ... .. €260 £3.40 10 Sel of melalwork. fixing parts  £€5.20 £6.20
= 3. Sel of power supply capacilors £2.20 €2.50  11. Set of cables. mains lead £0.40 £0.40 20W 30W A M P LI F I E R N
z 4. Sel of miscellaneous parts ... £3.50 €3.50 12 Handbook .............. £0.25 £0.25 14 E™
=) 5. Set of slide. mains. P.B. swilches £1.50 €1.50 13. High qualily teak veneer . i g =
6. Sel ol pots.. selector swilch £2.80 £2.80 cabinet 154" x 6.7 x 28” . £4.50 €£4.50 : : ; S v ™
< 7. Set of semiconductors. ICs. skis. £7.25 £7.75  One each of Pack 1-13 are required for complete stereo =
- & Taroidal translormer—240V prim. amplitier. Total cost of individually purchased >
: es.SCrEen . ............. £7.20 packs T20+20 £40.90. T30+ 30 £45.60.
@ o
[=] Designed by Texas engmeers and descabed in Practical Wireless the Texan was an immediate suciess Now o
[T ] deseloped turther in uur labordtornes 0 inciude a Toroidal transtormer and addifional improvements the shmhine = -]
= 120+ 20debvers 20W ims per channel of rue Hi Fr at exceptionally low cost The easy to build design i» based >
. on asingle F Glass PCB and teatures all the normal facilities found on quality amplitiers including scratch and -
rumble fiters adaptable nput selec 1ot and headphones socket In s follows up artcle in Practcal Woreless further - : ;
modifications were suggested and these have been incorporated 1o the T30+ 30 These incluse RF e W £
Q nterterence filters and a Lape moritor facility Power output of this model 1s 30W rms per channel
z SPECIAL PRICES FOR COMPLETE KITS
<
—
2 EXPO AS | 120+20 KkiT pricE £33.10 o
= EXPORT A SPECIALITY! 30430 price £38.40 £
(=)
n Our Export Department can reachly despatch orders of any size to any country in the EXPORT ORDERS: No minimum order charge! Prices same as for U K customers but
2 world Some of the countries 1o which we sent kits last year are shown In this no Value Added Tax charged Postage charged at actual cost plus 50p documentation and 7]
3 advertisement To assist in estimating postal costs our catalogue gives the weights of all handling Please send payment with order by Bank Draft Postal Order Internatignal )
7 packs and kits This will be sent iree on request by anmail together with our Export Money Order or cheque drawn on an account in the U K Alternatively for orders over b
P Postal Guide which gives current postage prices £500 we will accept Irrevocable Letter of Credit payable at sight in London E
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WWII TUNER * K

MUSCAT & OMAN

GAMBIA DENMARK FRANCE

HONG KONG AUSTRALIA

NAURU

LUXEMBOURG TUNISIA GERMANY

FINLAND NIGERIA

AUSTRIA CZECHOSLOVAKIA SOUTH AFRICA

SPECIAL PRICE FOR COMPLETE KIT £47. 70
AVAILABLE AS SEPARATE PACKS — PRICES IN OUR FREE CATALOGUE

Following the success of our Wireless World FM Tuner Kit this cost reduced model was
designed to complement the T20+ 20 and T30+ 30 amphtiers and the cabinet size front
panel format and electrical characteristics make this tuner compatible with either The
frequency meter of the more advanced model has been omitted and the mechanics simphtfied
however the Circuitry 1s identical and this kit offers most outstanding value for money Facilities
included are switchable afc adjustahle switchable muting LED tuning indication and both
continuous and push-button channel selection (readily adjusted by controls on the front panel)

INTERNATIONAL POWERSLAVE

200+ 200 watt AMPLIFIER

POWERTRAN SFMT TUNER * *

s

The requirement was a simple low cost design which could be constructed easily without
special alignment equipment but which stili gives a hirst class output suitable for feeding any of
our very popular amphitiers or any other high quahty audio equipment Not inding a suitable
published circuit the requirement was met by design and development work 1in our own
laboratores and this tuner which uses a pre-aligned front end module can be set up with the
ad of nothing more sophisticated than a mult-meter A phase-locked-loop 15 used for stereo
decoding and controls include switchable ate switchable muting and push-button channel
selection (adjustable by controls on the front panel} This umit matches well with the T20+20

e m— 1) G—— )

-
= LA @o@o(}o(}.obﬁwﬁ*’_&g
e i i
pRICE FoR compLeTe KiIT £35.90

AVAILABLE AS COMPLETE KIT ONLY

and T30+ 30 amphfiers

NEW!

COMPLETE KIT AS FEATURED IN ELECTRONICS TODAY INTERNATIONAL

Super-Fi performance for studio/monitoring/h-fi use with the inherent reliability and ruggedness for the most demanding

group/disco applications.

Features

* over 200W rms continuous from each of 2 totally independent DC coupled amphfiers — over 800W peak power!

* highly onginal fully comptementary high ineanty o/ p stage utihzing the inherent symmetry of no less than 4 difterential pans'

« ultra low feedback (an incredible low 14dB overall'y together with super high slewing rate {20V/ us) banish ricochet effects and nio!

% distortion only O 03% at FULL power 1KHz rising to only 0 07 % at 10KHz thow many high power ampl:fier producers dare to quote at this frequency?’)

* independent stabilized power supphes driven by custom designed TOROIDAL transtormers

* nherent rehabiity — monster heat sinks for cool running at the hottest venues — electromic open and short crcuit protection — 4 rugged power

transistors /amplifier — each 250W rating

* professional quality — metal oxide resistors cermet adjusters fibre glass boards sturdy 19'* rack mounting cabinet complete with sieeve and feet for free

standing work t0o

* easy 1o build — plenty of working space with ready access to all components mimmal wiring extensive instructions suitahle for both experenced constructors and

newcomers to electronics — can be purchased one channel at a nme

» value for money — quality and performance comparable with ready-budt amphtiers costing over £600!

PS1 4001 SLAVE MODEL

Pack Price
|. Fibre glass printed circuil board for power amp ........ .. ... ...l £4.20
2. Set of capacitors. metal oxide resistors. thermistor. cermei pre-sets for power amp .. £6.40
3. Sel of semiconductors for power amp with mounling hardware. cooling 1abs .. £271.60
4, Pair of monster black drilled heal sinks. Iransistor mouniing brackel . ...... .. £6.90
5. Toroidal transformer. Primary 0-117V-234v. Secondaries 42.0-42V. 0-15V. 0-15V. Elecirosiatic screen

£19.20

6. Set of all parts for siabilized power supply including fibre glass printed circuit board. mounting brackel.
semiconductors. resistors. COPAcItOrs. €16 .. ... . ... ... ... £20.50
TA. Set of all parts for buffer/overdrive unil including fibre glass prinied circuil board. semiconduciors.
resislors. capacitors. contrals — required lor PSI 4001 only . ... . ... ... £3.80

SPECIAL OFFER PRICES FOR COMPLETE KITS —

Wireless World Designs: Fuil kits are not available tor the piogects beluw but PCBs and component sets are slod ked Further

Getais of these and other packs are in our Free Catatogue

30W Bailey Amplifier Regulated Power Supply for Bailey Amplifier
BAILPk 1 F Glass PCB €1.00 60VS Pk 1 F Glass PCB

BAIL Pk 2 Resisiors Capacitors £2.38 60VS Pk 2 Resistors Capavitars

BAIL Pk 3 Semiconductors £4.70 60VS Pk 3 Semicondu tors

8ailey Burrows Stereo Pre-Amp. 60VS Pk bA Torodal translormer

OVER 800W
PEAK POWER!

PS1 4002 STUDIO MODEL

Pack Price

8

5 © =

. Sel of parls for peak power meter including professional quality meter. fibre glass printed circuil board.
components. controls — required for PSI40020only ... ... ... ..l £11.50
Set of all miscellaneous parts including sockels. illum. mains swilches. Juse holders, luses. cul-outs. cable.
Ble ... boao £12.10
Cabinet, including chassis. anodised silver on black paneis. fixing parts etc. Please siale whether Slave or
Studio model required ..., 2150
. Handbook £0.50 or free on request when ordering any of above packs.
2 each of packs 1-7 (A or B). 1 each 8, 9 and 10 are required for complele 200 + 200W professional
amplitier.
Total cest of individually purchased packs (200 + 200W) PS1 4001 £216.00

PSI 4002 £232.20
PS1 4001 kit pnce£205-00
PS1 4002 kit pruce£220.00

Improved stereo decoder
{as described in Apnl 1978 W W )

F/Glass PCB M O Res Caps Cermet

Eg-gg pre-sets IC IC socket £6.30

£3.10

¢80  SQ QUADRAPHONIC DECODERS

BBPA Pk 1 Ff Glass PCB istereo) £2.80 Stuart Tape Recorder £1.30 Thiese stote of the art cicuts desciibed by CBS are offered as kits ut supeniorn quality with
BBPA Pk 2 Resistor capacitors istereol £6.70 TRRC Pk 1 Replay AmpF G PCB isiervar iy (oL ok tan e Lapacion metal oxde 1esisIons and Fibreglass PCBs designed for edye
BBPA Pk 3R Rolary potentiomelers istereor £2.85 TRRC Pk 1 Record Amp £ G PCB istereo: £1.70 Cannecton nservon Further intormation on these kits s given in our FREE CATALOGUE
4 : TROS Pk 1 Bias trase F G PCB istervor £1.20 givenin ou
BBPA Pk 4R Rotary switches istereo) £3.60 M1 Basic malt decoder £5.90
Linstey-Hood Low Distortion Oscillator. €. F. Taylor Pre-Amplifiar L1 Full togn dicodet £17.20
LDO Pk 1 Fibueglass PCB £1.65 EFTP Pk 1 Fibieglass PCB istereol £1.45 L2A TGl logic decoder with vanable biend £22.60
LOO Pk 2 MO Resisiors ¢dpacitors £2.60 EFTP PR 2 MO Res caps istereon £3.20 L3A As L2A but with high performance discrete componernt front end £30.10
LDO Pk 3 Senmconduttors £3.90 EFTP Pk 3 Senuconduciors istereor £4.20 O WIth Carbon Tl sistors: £25.90
5QM1 30 Dexoder complete with 3OW reat chanoel ampitiers Complete kit mat hes
T30 « 30 amphtier £40.75
Value Added Tax not included in prices QUALITY. All components are brand new first grade tull specification guaranteed devices All resistors
- except where stated as metal oxide’ are low noise carbon fdm types All pninted circuit boards are fibreglass
UK Carrlage FREE dnlled roller tnned and supphed with cucuit diagrams and construction layouts

SERVICING FACILITIES: Availabie for all ®*complete kits
PRICE STABILITY: Order with confidence irrespective of any price

FOR FURTHER INFORMATION PLEASE WRITE OR

changes we will honour all prices in this advertisement untl July 31st, TELEPHONE FOR OUR FREE CATA LOGUE

1978, 1f this month s advertisement 13 mentioned with your order Errors
and VAT rate changes excluded
U.K. ORDERS: Subject to 12% %" surcharge for VAT e add s to the

DEPT. WW6

pricer No charge s made for carmage “or current rate if charged
SECURICOR DELIVERY: For this opnional service (U K mainland only)

add £2 50 (VAT inclusive) per kit

§§:§d%§u°n?;f‘(§:‘;;;:°o“. e g o o onny. PORTWAY INDUSTRIAL ESTATE, ANDOVER
ureas ANDOVER HANTS SP10 3NN (0264) 64455

www americanradiohistorv com
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|\ THE NEWBEAR GCOMPUTING STORE

SYSTEMS $-50 bus

S-100 bus

MSI 6800 Microcomputer kit £375.00 Cromenca Z-2 kit . £395.00
{2MHz clock 8K bytes RAM) (CP U & CARD FRAME 2-B0 based)
T ' Bytesave programming board kit {2708) £95.00
Floppy discs, fully built and tested TU-ART-Interface kit .. £130.00
SMOKESIGNAL BROADCASTING 16K byte Dynabyte ram card (fully tested) £415.00
Single drive £522.00; Double drive £785.00; Treble £ 1045.00 North Star Mini Floppy kit £490.00
NEWBURY LABORATORY Visual display units from £520.00
Demonstrations by appointment only during June The above items are cash with order or pro forma invoice only. VAT 8%
COMPUTER DESIGNS BASIC NATIONAL SEMICONDUCTORS
Price p &p Learn:ng Basic fast De Rossi £6.30 £0.50 TTL Data Book £2.50 0.75
per book Instant Freeze-Dried Computer Programming i Basic, by Jerald R Memory Data Book £2.50 €£0.75
77-68 6800 Microcomputer £7.50 £0.50 Brown €5.45 €0.75 CMOS Data Book £2.50 £0.75
Spare diagram set for 77-68 £1.50 £0.50 Basic Programs that Work Lee Beech Lee £2.40 £0.75 SC/MP Applications handbook . t.ha. £0.50
WB-1 TTL Microcomputer £6.50 £0.50 Data Acquisitions book tba. £0.50
Spare diagram set for W8-1 £1.00 £0.50 MOS TECHNOLOGY (me Pet’s processor!)
KIM1 User Manuat £5.00 £0.75 Home Computers by Dilithium — 505 &
FROM ADAM OSBORNE ASSOCIATES 6500 Progamming Manual €5.00 €£0.75 Volume 1 Hardware € 0.75
introduction To Microcomputers 6500 Hardware Manual £5.00 £0.75 Volume 2 Software £5.95 £0.78
Volume O The Beginners Book €£5.95 £0.50 Your Home Computer by James White £4.98 £0.50
Volume 1 Basic Concepts £5.95 £0.50 SOFTWARE LIBRARY FOR 6800 twith papertape 8% The 8080A Bugbook {Microcomputer Inlerfacmg & Progmmmmg)
Volume 2 Some Real Products June 1977 Revision £11.95 £1.00 £6.98 £0.78
8(Q8QA /8085 Assembly Language Programming £6.95 £0.50 VAT) Games. Tricks and Puzzies for a hand calculator by W Judd .
Some Common Basic Programs £5.95 £0.50 & A o £0.50 . £2.49 £0.50
6800 Programming for Logic Design €5.05 £0.50 | Volume 1 Ediorand Assembler £10.00 £0. How 1o buy « 7d use Microcomputers by W Barden Jr. £7.45 €0.75
8080 Programming for Logic Design €5.95 €050 | Volume 2 3KBASIC - £5.00 £0.59 | The best of Creative Computing Volume 1 T £6.98 £1.00
Payroli with Cost Accounting in Basic £9.95 £1.00 Volume 3 4K BASIC £5. - The best of Creative Computing Volume 2 £6.95 £1.00
ot O HSCe 210 Sg-gg £0-30 | PCC's Reterence book of Personal & Home Computng £4.95  £0.50
‘'olume pace Voyage Huu s i3 50 ... .
SCELB! Volme 7 Games for 6800 Pack 1 £10.00 €050 | 2050 Microprocessor Handbook 0o, (LD
u 9 & Small Computer Systems Volume B Games for 6800 Pack 2 .£10.00 £0.50
- £7.56 £0.50 | yo;me 10 Subroutine Package £5.00 £0.50
Scelbr 6800 Software Gourmet Guide & Cook Book £7.95 £0.50 Volume 12 CO-RES £10.00 £0.50 COMPUTER TITLES
Scelb: BDBO Sohware Gourmet Guide & Cook book £7.95 £0.50 Volume 13 Disassembler and Mini assembler Version SAMS PUBLICATIONS
8080 Standard Assembler €18 OB PRE0'E0 £15.00 £0.50 | Acuve Filter Cookbook Lancaster £10.45 £0.75
Tr\e Scelbi Byte Primer (replaces Best of Byte) £9.895 £1.00 Volume 14 TSC Text Editing System £25.00 £0.50 CMOS Cookbook, Lancaster £6.95 £0.75
The BOBO Programmers Pocket Guide £2.35 £0.30 | youme 15 TSC 6800 S A Comoutar Dictionarv. 2/E. Swol ... ... £6.30 £0.75
ler d . Computer Dictionary & Handbook {ABC's of
ZILOG 6800 Software Assembler tb.s. £0.50 Capacitors), 2/E. Sippl . £13.65 £1.00
2.80 Technical Manual £4.00 £0.50 @ & Prog g Guide for Engi . Spencer
Z-80 P10 Technical Manual £2.50 €0.50 GAMES e R £90.05 £0.75
2-80 Programming Manual £4.00 £0.78 The Bear Game £2.00 £0.50 How to Buy and Use ters and ters. Barden
The Well Tempered Microprocessor £2.00 £0.50 5 9 £6.95 £0.78
MOTOROLA How to Program (not yet pi ). Barden .
Understanding Microprocessors £2.75 €0.30 . 5 £6.30 £0.75
M6800 Microprocessor Programming Manual £4.50 €050 | 2.80 SOFTWARE 1C OP-AMP Cookbook, Jung £9.05 £0.78
MBB00 Microprocessor Applications Manual £9.50 £1.00 ZM-PT ZBO Control Mortor (Paper Tape) £15.00 £0.50 IC Timer Cookbook, Jung 5 £6.95 £0.75
ZM-108 280 Control Mamitor (PROM) £35.00 £0.50 Microcomputer Primer, Wante/Pardee £5.56 €075
SYBEX CB-PT 3K Control Basic (Paper Tape) £15.00 £0.50 TTL Cookbook. Lancaster . . £6.30 £0.50
Microprocessors C201 £8.00 £0.75 ZA-PT Assembier; Resident O System (Paper Tape) £30.00 £0.50 TV Typewnter Cookbook. Lancaster £6.95 £0.75
p s Interfacing Techniques €207 £€8.00 €0.75 16KB-PT 16K 2-80 Basic (Paper Tape) 76.00 £0.50 RTL Cokbook. Lancaster £4.05 £0.75
PETITEVID VDU KIT £85 . MICROPROCESSORS EDGE CONNECTORS
SC MPMiit £10.30 6502 £14.93 2650 €£17.50 80way 0 1 single sided €1.80
* 11010 1200 baud V24 INTERFACING ICs BUFFERS 3gwavg|'sémgles.ded £1.30
g - — = way double sided
: 2ﬁch x81.6 Ire, scbrollmg ;FCF?ESS: caaz)o\ vou g:tggg :::g EA(S;YN::mr?m exorcieon D:m?f:é‘ybz”) €4.20
E K ug tor Eurocard 1o
i OO #C1489p £1.40 81(s97 £1.30 | 64 way socket for Eurocard 10 DIN 41612 Ehins
Needs TV set UHF modulator. ASCII keyboard 75150P £1.30 Forv24 811598 £1.43 | 10 way plug Molex for S-50 bus (SWTPCE800) £0.30
and power supply. ;g: ggN 2:3 RS232C g%g 2:.:3 10 way socket Molex for $-50 bus (SWTPEB0O0) £0.32
g £1.95 8797 £1.80
ay £5.30 74367 £1.3
NEW ITEMS ®| D-1-L SOCKETS
U H F Modutator £4.50 LOW POWER SCHOTTKY TTL PRICE LIST {iow profile gold plated) D-i-L PLUGS
8K Exorcisor Computabie Kit €160.00 | . oo 18 741S30 29 7415109 ag | 12 P -24 24 pin .36 16 pin .60
SC. MP Mark Il €1030 | JH200 21 741532 24 7a(s112 38
U7V Prom Eraser £56.00 241502 21 741833 ‘a0 . 24 pin low in force £3.50
Cassette Memarex C60 €0.90 | 79202 21 4837 30 ass 38 118 pin .25 40 pin .88 24 pin  €£1.20
Cassetie Memorex C90 £1.20 | o0y 26 741538 30 jan o
9368 7 Segment Display decoder £2.45 b ° 7415125 -56
; 741505 .26 741540 27 7415126 .56
FWDdSOO 2 Seumenhbusolays a £1.05 741508 21 741542 88 7415132 80
g;;;;rc.{%a; ::etr,\i::j;z:;iyeboard (19 positions) E;;:: 240309 21 740547 96 74L5136 ‘38 SCOTCHFLEX CONNECTORS
ASC Il encoded keyboard | €76.50 | 74LS10 .21 741548 .96 7415138 £1.05 | 40way plug 40 way socket £2.62
e €150p8p) | 431! .26 741851 21 7415139 £1.05
PRI 74512 21 74is5d 21 741515) 96
7aLs13 .55 741855 .21 7415153 .96
MEMORIES 741514 £1.26 741873 34 7415154 £1.98
21021 £1.50 4027 (250ns) £6.00 741515 21 741874 .38 7415155 £1.05 PRINTE
210211 £1.60 2114 (450ns) £10.00 ;4L§go 21 ggv_g;g .55 7415156 £1.05 DACIGCUINBOARDS
2112 £3.08 4116 (250ns) £29.50 41521, .26 I .34 7415157 .98 For 77-68(8 X8 01 edge 78Bwa
2513 £6.85 2708 (450ns) £10.50 741522 .21 741878 -3¢ 7415158 .88 | CPU board N wan £10.00
;:tggg .'.zu ;gtggg £1.g: 7415160 £1.22 | 4K RAM board £10.00
21 . elc — Bootst i
MOTOROLA MICROCOMPUTING ICs 741528 ‘a0 7a15107 38 e e QL9100
MC6800P £13.00 MC6830L7 £11.33 bk RAIM board (Fur £ 72 double Euiwcard) £6.25
MC6820P £6.20  MCBB02P cz.ag CONNECTORS & SOCKETS ""’(:"‘YD'"Q&C "s‘ 1 £7.52
MCB850P £6.74 MC14536P £3.6 Submiriature D T ow pack density;
Ype For 3U 4 y
MC6810AP £3.61  MC3459 £2.53 gway plug .58 25 way plug 0 || e i 3 way systems (4% X8 ) D
way socket .88 25 way socket £1.50 | Back plane (Vero) board approx 10 x4 €1.47
ZILOG MICROCOMPUTING ICs ?;«:\;xﬁ; ;: §§ ::: ;?:;' :2'2: 4K RAM board (For $-50 bus (SWTPC6800)) £12.00
2-80 CPU 2 5MH:2 80%1]%.';(; E%g%:lo PS £10.00| 15 way socket £1.08 37 way socket €3.11 | 4K RAM board (For S-100 bus} £15.00
X 15 way caver .83 37 way cover £1.19 | 4K RAM board For Exorciser bus (D1 D2. MOT) £10.00

Goods are normatly shupped within 24 hours subject to avalabiity Barclaycard & Access VAT at 8% for Hardware Components 30p postage and packing unless otherwise stated Cheques to be made out to  The Newbear
he

Computing Store  Send for an up.
15 @ division of Newbury Laboratories Lm

Computing Store. 7 Bone Lane Newbury Tel 0635-46898 Callers welcome Monday to Saturday § 00a m -5 30 p m The Newbear Computing Store

WW-—118 FOR FURTHER DETAILS
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"NEW FROM
PITMAN
FOR TEC

STUDENTS

AND FOR THOSE SERIOUS ENTHUSIASTS
WHO WISH TO CONSOLIDATE AND
EXTEND THEIR KNOWLEDGE

Telecommunication Systemsl]
PH.SMALE

Explains and describes the fundamental make-up of
the systems used in all telecommunication processes.
120pp./1 13 line figures/ISBN 0 273 01123 5/Cat.
No.0Q10:32/£2.50

Transmission SystemsIl
D.C. GREEN

A complete introduction to the principles of both
line and radio communication systems.

144pp/121 line drawings/ISBN 0 273 01124 3/Cat.
No.0011:32/£3.20

Radio Systems Il
D.C. GREEN

A basic course in the fundamentals and

practice of radio communication systems.
120pp./103 line figures/ISBN 0 273 01126 X/Cat.
No.0014:32/£3.00

Electronics I1
D.C. GREEN

A comprehensive and concise descriptive
treatment of the primary elements of electronic
devices and circuits.

L68pp./ 166 line figures/ISBN 0 273 01125 1/Cat.
No.0016:32/£3.50

The coverage is based on the syllabuses of the
Technician Education Council and completely
covers the requirements of the units, offering
coherent and complete treatment of the subject
topics.

Further Principles and Systems
for Radio and TV Mechanics

K.F. IBRAHIM

A good textbook for all radio, television and
electronic technicians who desire to learn, and
consolidate their practical knowledge with, a
theoretical basis.

256pp./320 line figures/ISBN 0 273 01122 7/Cat.
No.0006:32/£3.20

PLACE AN ORDER WITH YOUR BOOKSELLER TODAY.
In case of ditficulty available trom
Pitman Publishing Limited, 39 Parker Strect,
London WC2B 5PB

ALL EX-STOCK — SAME-DAY DESPATCH
MAINS ISOLATING VAT 8% 12and/or24-VOLT
PRI 120/240v SEC 120/240V Separate 12V windings Pr: 220-240

Centre Tapped and Screened Amps £ P&P

Ref. VA (Watts) £ 24y

07« 20 4.40 025 2.20
149 60 6.20 05 264
150 100 7.13 3.51
151 200 11.16 403
152 250 12.79 5.35
153 350 16.28 6.98
154 500 19.15 767
155 750  29.06 899
156 1000 37.20 10.39
157 1500 45.60 13.18
158 2000  54.80 177085
159 3000  79.05 26.82

*115 or 240 sec only State volts requir

N
O &

NODRNEN—-O o

w
QUIOXDU B W =

D WA
QOO0

ed - 30 VOLT RANGE

50 VOLT RANGE Primary 220-240V
Primary 220-240V SEC TAPS(Q-12 15_20 2430

SEC TAPS 0-20-25-33-40-50V
g v

»
3
k-3
4

Ref.
102
103
104
105
106
107

>
3
k]

£
3.41
4.57
6.98
8.45
10.70
14.62
118 17.05 11.73
119 21.70 89 13.33

£

.6

.5
2
2

a4
8.37
9.92

oA WN—O
coooOooow

coooooOow
o
o

SComawN—O

60 VOLT RANGE AUTO TRANSFORMERS
Primary 220-240V VA (Watts) TApS
SEC TAPS 0-24-30-40-48-60V 0-115-210-240V z 48
4 avaiabl 0-115.210-240V 3.95
g 0-115-200-220-240V 5.35
£ 7.75
3.88 10.99
5.58 i 18.76
7.60 23.28
10.54 34.82
12.23 | 73 3000 48.00

>
3
k-]

Ref.
124
126
127
125
123

0 13.95 SCREENED MINIATURES Primary 240V

15.66 A £

20.15 238 200 3.0- 1.99
24.03 212 L 2.85
27.13 13 -0- 2.14

COOMEWN =0
[oYololoNeloNotale)

N
o

HIGH VOLTAGE 232 & >ee
MAINS ISOLATING 208
Pri 200/ 220 or 400/440 236
Sec 100/ 120 or 200/ 240 539
Ref. £ P&P | 334
243 589 132 599
247 1411 1844 206
250 41.76 OA | 593
252 54.25 0A 204

BRIDGE RECTIFIERS -2

ser| CASED AUTO. TRANSFORMERS
GSp‘ 240V Cable Input USA 115V
80p Flat pin outlets PP Ret

A £4.96 kL
£1.05 ; e :

£2.35. /A £€8.48 14

10 0 JOVA €9.92
*«P&P 159 VAT 12'2°: = VAT 8 TS G

TEST METE ng’ " i o ciotes
£31.30 va
£42.50

AVOMMS MINOR £26.10
WEE MEGGER £64.00
AVO TT169 (tests transistors to,

aircuit, no soldering) £32.50 £6.70

%) -

0- - £6.70
ranges) 20Kkm/voC 1000v| 3 OA0OLA te. f £6.70
AC/DC (9 ranges) 2 5A AC/DC] 2 g 1ma . - £8.40
500Km resistance. n robust| 2 gov . 3 £8.40
steel case with feads, fuil in
structions £15.851 vy Indicator Panel 48-45 250w a FSD £2.60
EM272 £50.70 VU Indicator Edge 54x14 £2.60
DA116 Digital £100.00 Carriage 65p VAT 8%

M BM?7 (8att £42.50
eg\?:r(lases;nd:x:assones NEVWER ANGERUICH QUALITY TRANS.
Exsiock PEPE1 1S val g, | FORMERS. Sec 45 36 0-36. 45 sec to give
x-siocl 36-0-36 45-0-45 72v or 90v

MINI-MULTIMETER 24 9-891-38 ‘5A 16-742.15
DC1000V AC-1000V 34 11.471-48 6A 20-77 2-30
AC DC-1000% \ 4A13.90 1-84

DC-100mA Res - 150K
Bargain a1 £5.86
VAT 8% P&P 62p

PLUG-IN — SAVE BATTERIES
3300.6. 7 5 9v at 300mA plugs direct into

* 13A sockelt (fused)

PLASTIC BOXES STABILISED 3 6

ABS Slotted brass inserts

PBI 80mm x 62 x 40 56p

PB2 100mm x 75 x 40 63p

PB3 120mm x 100 x 45  70p
PP 29p VAT 8%

7.5.9vat400mA

ANTEX SOLDERING IRONS
15W £3.75. 18W £3.75. 25W £3.95
Stand for above £1.40. P&P 46p VAT

safety cut out

adding 20p as a small order surcharge.

Pitman ==

SPECIAL OFFER
Avo Meter (107) Ranges DC to
1000V current to 1 amp AC to
1000V 3 ohmic ranges to 10M
ohms 10.000 DC 1,000 AC

PLEASE ADD VAT AFTER P&P

3,THE MINORIES,LOND@NEC3N 1BJ
TELEPHONE: 01-488 3316/8
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NASCOM | 280
MICROCOMPUTER
Starts at £197.50 + VAT

Immediately a Market Leader.

Greater expansion potential announced in April.
RAM Boards up to 32K.

Special | /0 Boards.

High-level Language Boards.

Proposed Mini Floppy Disc.

Centronics Printer at NASCOM Price.

tiectronics

(LONDON) LTD.

WIRELESS WORLD, JUNE 1978

092 BROAD STREET
CHESHAM, BUCKS.

Tel: Chesham (02405) 75154
Telex: 837571

TRANSISTORISED 3¢m 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.

TRANSISTORISED VIDEO INDICATOR (used with above amplifier): 1%"
C.R.T. £10.80 + £1.00 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.

INSULATION TEST SET 0 to 10 KV, negative earth. with lonisation Amplifier,
100/230 Volts. AC £45.90, carr. £3.00.

RACAL RA-17 RECEIVER 500KHz—30mHz, s/hand, good condition, £365.00
(including VAT 12%%).

AVO TRANSISTOR ANALYSER CT.446: £37.80. carr. £2.20.

MARCONI 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.

BURGLAR ALARM BELL: 6-8v. d.c. £3.24 + £1.00 post.

MUIRHEAD ATTENUATORS: 75 ohms 0-8Mc/s 3V MAK 3 ranges 0-5, 0-25,
0-50dB. £3.24 + 75p post.

TELEPRINTER TYPE 7B: Pageprinter 24v. d.c. power supply, speed 50 bauds per
min. S/hand cond. (excellent), no parts broken £21.60, carriage £3.50.

AUTO TRANSFORMER: 230v. 50c/s, 1000 watts. Mounted in strong steet case
57 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.

=ELECTROLYTIC CAPACITOR REFORMING UNIT NO. 1. 230v a.c. input
= 0-100mfd 6 to 450 volts in 10 ranges complete with leads and plugs. £15.00.
= Carriage £3.00.

= FIELD FLUID SAMPLING SET TYPE TP/SKP/10,000 with thermal control
= milliporer oil sampling kit. £125.00. Carriage £4.00.

= JERROLD VCI2 Voltage Comparator £65.00. £3.00 carriage.

= JERROLD MODEL 707 FREQUENCY METER. 7.5mHz to 39mHz. £85.00.
= Carriage £3.00.

= RING TOROIDAL DUST CORES: Size 2%" outside, 1%” inside, 5/16” thick. Box
= of two £1.10 + 30p post.

= ROTARY INVERTERS TYPE PE-2I8E: Input 24-28v. d.c. 80 amps. 4,800rpm.
put 115v. a.c. 13 amp 400 ¢/s. 1Ph. P.F.9 £21.60 + £3.00 carr.

'
o}
£

R.F. POWER RADIATION METER CT.477. Covering X, S and L bands, £125.00.
Carriage £4.00.

RECTIFIER UNIT: 200-250v. a.c. input, 24v. d.c. at 26 amps output continuous
rating. £37.80, carr. £5.00.
MARCONI SIGNAL GENERATOR 801/DS: 10-480mHz. £318.60.

ROTARY CONVERTER: 24 volts d.c. input, 230 volts. 100 watts output. £27.50,
carriage £4.00.

SIEMENS POWER METER 0-12kmHz Imw to 500mw, 6 ranges 0-17dB 50 ohms.
£85.00. Carriage £3.00.

RADIO TELETYPE TERMINAL SET SGIA 115 volts a.c. £17.50, carriage £3.00.
TELEGRAPH DISTORTION TEST SET TYPE 5CBV 230 volts a.c. £25.00,
carriage £3.00.

RESONATOR PERFORMANCE CT.424 8.5 t0 9.0 kmc/s 3cm. £75.00, post £2.00.
ALUMINIUM TRIPOD (extra strong) will support 501b. Extends to 56in. £10.00,
carriage £3.00.

INVERTER 24 volts d.c. input 400 cycles 1pH 6600 r.p.m. 200-volts peak. £7.50,
£1.50 post.

OXYGEN BOTTLE 18001b. w.p. £10.00, carriage £3.00.

VOLTAGE REGULATOR 120 volts 62 amps. £17.30 each or two for £32.50,
carriage £4.00 each.

NOISE SOURCE UNIT with CV.1881 noise source mount. Produces thermal
noise 15.5dB 200/250 a.c. £75.00.

LOW SPEED TAPE COMPARATOR (Datronic) %" tape. £45.00, £5 carr.

ADDO 1” TAPE REPRODUCER: £65.00, carriage £5.00.

MUIRHEAD D514 T.M.S.: 12v d.c. or 100-250v a.c. volts input. Range
100-40,000Hz. £15.00, carriage £4.00.

AUTOTUTOR MARK II: (Viewer Training Aid) 230v a.c. Designed for use in
intrinsic programming method, info stored on microfilm and projected through
optical system onto viewing screen. £120.00.

BARGAIN MAPS
Large stocks of unused U.S.A F. surplus maps, weather charts, etc.
including:—
ONC-El — 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.
IN-21N — Europe (Mediterranean). Scale 1:2,000.000.
SIZE: 5% x 42”. colour. Many others. Please send S.A.E. for list.
Price each 70p (inc. p +p)
25 x Maps (either sune type OR assorted) £10.00 + £1.00 p+p.

10 x Mans (either sime tvpe OR assorted) £6.00 (inc.n+n).

Above prices include VAT at 8% (except where stated)
Carriage quotes given are for 50-mile radius of Herts.

lIIIIIIIlIlIIIIIIIIIIIIIIIIIIIIﬂIIlIIIIlIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIIIIIIlIIIIlIIZ"

Visit our new shop in Ware High Stree:d
(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.

W. MILLS

3 & 3a BALDOCK STREET, WARE, HERTS. SG12 9DT

WARE 66312 (STD 0920)

llllIIIllIIllIlllllIIIIIIIIIIIIlIIIIIIIIIIlIllIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIlIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIII'lIlIIIllI._
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DIV HIF

From the USA

THE AUDIO AMATEUR magazine, now eight years old, is
totally dedicated to good sound for the do-it-yourself
audiophile. TAA's thoroughly tested construction articles range
from simple overload indicators to hand-made electrostatic
speakers with thir own direct drive power amplifiers to mixers
and much, much more. Our authors include Reg Williamson, B.
J. Webb, and Alan Watling.

Eresssscsssscsessseeesassey o bonribe nOW

§ Rates for other areas

Town County § avallable from head office
post Code.

g Fllin the coupon, enclose cheque or money order payable to ) ona

§ TheAudio Amateur and send to TAA Dept. WW1, Yellow Oak ) - )

g Cottage, Tillington, Nr. Hereford HR4 8LQ. 1 satisfaction
1 O Enter my subscription to TAA for one year/four issues for ! guarante ed
123 g basis

: '[J | want Ilo'know r;\ore. lenf:I(;se 75p plus 25p for postage g or send fora
H or a sample issue of The Audio Amateur. ') FREE

g O Send free prospectus. A descriptive
(]

§ Name : folder.

[}

g Street ]

[}

[}

[}

[}

- § TAA. P.O Box 176,
Peterbo hN H
These rates are for the U.K. only. : 03485'8 oA )

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.

d

Rated power output: 50 watts av. i per ch
from 4 to 8 ohins, both channels driven

| into any imp

Maximum power output: 90 watts av. per channel into 5 ohms.

Distortion, preamplifier: Virtually zero { be identified or

below inherent circuit noise.)

dasitis

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
5mV); —88dBV A" weighted (ref. 5mv)

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: wWilmslow Audio, Swan Works, Bank
Square, Wilmslow (Tel. 29599)

Now available ZD 100 power amplifier and ZD22 pre-amplifier

WW-—-040 FOR FURTHER DETAILS

CAPACITORS

ITW FGM CERAMIC
L CAPACITORS EDPU 63 V
Stock Values PF
MINIATURES 4710 12 15 18 22 47—
27 33 39 47 56 82 1000pt 04
E;,'igf.’v. :8&'“ 100 120 150 180,220  2200pt 045
16 258 lonr 270 330 390, 470.560  3300pf 06
122 250V o 680 820 100072200 4700pi Of
033 280 o= 3300 4700 10.000 10 000 04
a7 10Mm TANTALUM BEAD
10Mm 47 35w 049 E 25/ 1
10Mm 1 354 0n Wy 10
10Mm &2 Gy 0% 73 1Y
10Mm #0035y D ) T i
15Mm 53 VW 1D i 1w 48
22 150V 15Mm 17 |g, o9 i i
16+ oo i o=
] L S 10 FSThY [0 VAT included
ALTERNATIVE TO C280 P &P 20p — Overseas exira

GREENWAY ELECTRONIC COMPONENTS
(EAST GRINSTEAD) LTD.

62 Maypole Road, Ashirst Wood, East Grimatesd, 3x. RH18 JAE.
Tol. 034-2632 3712

WW-—024 FOR FURTHER DETAILS

STEREO DISC

‘ ASTUNISH'NG AMPLIFIER 2

FOR BROADCASTING. DISC MONITORING AND TRANSFER WITH THE HIGHEST
QUALITY. Stereo Disc Amplifier 2 1s a self-contained mains-powered unit which accepts
cartnidge nputs and produces balanced line level outputs Permanent rumble filteqing
and switched scratch filtering s included
FURTHER SPECIFICATIONS: (For THD IMD etc see February advertisement)
1KHz at 6mV set for 0dBV 7 output Loaded 600 ohms
Frequency Response RIAA Accuracy
30Hz-20KHz Within O 5dB
Cartridge impedance interaction on frequency response.
High :nductance cartridge. 1H Less than O 2dB
Low frequency response
18dB octave
Group delay relative to 1KHz
H.F. Filter
Front parnel switch
Change in response at BKHz or below
Sensitivity @ 1KHz

— 3dB 24Hz
— 15ms @ 30Hz

10KHz 18dB octave

Less than O 5dB

2 8-13mV for 0dBV 7 output Presets
adjustable through holes

Outputs — Electronically balanced Source impedance 50 ohms

Protected against mans of static voitdges apphied to hnes

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh, Surrey GU6 78G {STD 04866) 5997

The

INTERNATIONAL SEMICONDUCTOR DEVICE DATA

VOLUME 1 TRANSISTORS £10.3
ISBN 0904944 04 2  (7th Edition) 00
VOLUME 2 DIODES/SCRs  cO71.80
ISBN 0 904944026 {15t Edition)

Publicati
VOLUME 3  ICs (including uPs) womn o "

ISBN 0 804944 03 4

MAKE SURE YOU FIND OUT ABOUT THE NEW
INDEXES BEFORE JULY.
SEND AN ENQUIRY OFF TO-DAY.

Each volume has a unique easy reference alpha-numeric listing
of the maximum ratings and essential characteristics of more
than 25,000 devices of international origin- European, USA &
Japanese. Accepted worldwide by Engineers, Technicians
and Buyers. 12 months guarantee of validity. Descriptive
folders available.

SEMICON INDEXES LIMITED
7 King's Parade, King's Road, Fleet. Hants. GU13 9BW
Tel: Fleet (02514) 28526 Telex: 858855G
WW—053 FOR FURTHER DETAILS
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TEN GOOD REASONS FOR BUYING
THE NEW FLUKE 8020A DMM.

1. 26 ranges of AC/DC volts and amps, ohms
and conductance.
2.0.25% vdc accuracy over 10°C range for 1
year.
3.‘High power ohms for diode testing.
4. ‘Low power ohms for in-circuit resistance
measurement.
5.Conductance ranges allow leakage
measurement to 10,000 M Q.
6. 9v battery gives typically 200 hrs. life.
7. Protected to 250v dc or rms on any range,
anz function.
8. Protects to 6kv for 10us on any range, any
function.
9. 2 year warranty on parts and labour.

10. Large liquid crystal display.

Harlow(0279)29522

BG4y instrument services

Edinburgh Way, Harlow, Essex. CM20 2DF. Telex: 81525
The only wayto buy.

WW—034 FOR FURTHER DETAILS

STOP the SEARGH !

4D 10 A

OSCILLOSCOPES

. . .Will TRAGE it | |

vort

e
o N
3% Measuring Accuracy Price -
Stabilised Power Supplies rj/(— Y | (D) ™
10 MH_; Dual Trace r,'j_j:] | ) ]
10 mV Sensitivity — ' T UKex VAT

For YOUR Personalised Demonstration.
D p E X Scopex Instruments Ltd. Pixmore industrial Estate, Pixmore Avenue,
Letchworth, Hertfordshire. SG6 1JJ. Letchworth 72771(STD 046 26)

— 099 FOR FURTHER DETAILS ® Rogd Teade Mok
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oW ||sten to ths

Ve don't expect vou to take everything vou
scein the hi-limagazines about speakers as
read. Relvingonsomeone else’sears  even
when they are asexpert and sensitive as

Why not take one of your own records or
tapes along to a Celestion dealer and listen.

. s B . ame
Philip Mount’s - isn’t quite the same as name
retting the “message’ lirst hand! But we're
geting 48 ¢ address

more than confident that vou will find very |
little todisagree with once vou've heard the |
|

UL6 demonstrated.

07.15.06
Rola Celestion Lid.. Ditton Works,
Foxhall Road. Ipswich. Suffolk IP3 8JF.
Telephone: Ipswich (0473) 73131,
Cables: Voicecoil Ipswich, Telex: 98365.

Celestion
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U.K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORLDWIDE EXPORT SERVICE

BSR HI-FI AUTOCHANGER
STEREO AND MONO £21.50 roster

Plays 12' 10" or 7'* records
Auto or Manual A high quality
unit backed by BSR rehiability
with 12 months’ guarantee. A C
200/250V. Size 13%2-11%n |
3 speeds Above motor board
3% n. Below motor board 2'zin
with Sonotone V100 magnetic cantndge
BSR P128/MP80 with magnetic cartridge Balanced arm
Cueing device Bias Compensator £24.50. Post £1
NEW BSR SINGLE PLAYER £19.95
Model P182 3-speeds flared aluminium turntable Post £1
S’ shaped arm, cueing device, stereo ceramic carridge
B.S R. Budget Autochanger with stereo cartnidge, £12 95
Post £1

HEAVY METAL PLINTHS

With P V.C Cover. Cut out for most BSR £6.50
or Garrard decks Silver grey finish Post £1.50
Model "A' Size 122 x 14% x 7%21n

Model "B Size 16 x 13% x 7in £7.50
Extra large plinth & cover. teak wood base
Size 20 x17% x 9 £18.50. Shop callers only

BSR SINGLE PLAYER
Ideal repiacement or disco deck
with cueing device and stereo
ceramic cartnidge. 3 speeds
Large turntable. modern design

£17.50 rost 750
ELAG HI- Ef
8in. TWIN GONE

Dual cone plastic roll surround
Large ceramic magnet 50-16,000¢c/s
Bass resonance 40 c¢/s 8 ohm mped

ance
10 watts RMS £5.95 Post 35p

SMITH'S CLOCKWORK 15
AMP TIME SWITCH

0-6 HOURS £3.30 rost 35p

Single pole two-way. Surtace mounting
with fixing screws Will replace existing
wall switch to give hight for return home
garage, automatic anti-burglar hghts, etc
Variable knob. Turn on or off at full or
intermediate settings. Brand new

TEAKWOOD LOUDSPEAKER GRILLES will easily fit to baffle

R.C.S. SOUND TO LIGHT KIT Mk, 2
Kit of parts to build a 3 channel sound to light unit
1.000 watts per channel Suitable for home use.
Easy to build. Full instructions supphed Cabinet £4.
Will operate from 20MV to 100 watt signal.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS
£2.95

All parts and instructions with Zener diode,
Post 45p

printed circuit rectifiers and double wound
mains transformer Input 200/240V a.c.
Output voltages available, 6 or 7.5 or
9or12Vd.c upto 100mA or less Size 3 x 2% x 1%in

Please state voltage required.
£3.35

R.C.S. POWER PACK KIT
Post 30p

12 VOLT, 750mA. Complete with printed
circuit board and assembly instructions.
12 VOLT 300mA KIT, £3.15.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER — BRITiISH MADE

Ideal for Mike, Tape, P U., Guitar, etc. Can be used with battery

9-12Vor H T line 200-300V d ¢ operation. Size 1% x 1% x

Yain. Response 25 ¢/sto 25 ke/s. 26 dB gain

For use with valve or transistor equipment. £ 1 .45

Full instructions supplied Details S.A.E. Post 30p

R.C.S.DRILL SPEED CONTROLLER/LIGHT DlMglER KIT.

Easy to build k.
Will control up to 500 watts AC mains.

Post 35p

R.C.S. STEREO PRE-AMP KIT. All parts to build this pre-amp
Inputs for high, medum or low |mp per channel, with volume

board. Size 10Y%: x 7 %in —45p.
R.C.S. “MINOR" 10 watt AMPLIFIER KIT

This kit is suitable for record players, guitars, tape playback,
electronic instruments or small P.A. systems Two versions
available. Mono £12.50; Stereo £20. 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 Ohm Coax 8p yd.
CONTROLS FRINGE Low Loss 15 ya.

Ideal 625 and colour,
5k(2t0 2MQ. LOGor LIN L/S
35p. D.P. 60p. STEREO L/S | | UGS 10p. SOCKETS 10p.

LINE SOCKETS 18p.
86p. D.P. £1. Edge 5K S P
Transistor 45p. OUTLET BOXES 50p.

300 ohm FEEDER 5p yd
ELAC 9 x 5in HI-FI £3.45
SPEAKER TYPE 59RM  Fost35p

This famous unit now available. 10 watts, 8 ochm

E.M.I. 13%: x 8in. SPEAKER SALE!

With tweeter and Ditto

crossover. 10 waty 15 watts,

3 or 8 ohm 8ohm.

£7.95 £10.50
Posta5p Post 65p

With tweeter and crossover

20 wart.

Bassres. 25¢.p.s £1 1 .50

Flux= 11,000 gauss. Post 75p
8or 150hm. 20t0 20.000¢ p.s.
Bookshelf Cabinet

Teak firish. For EMI 13 x B speakers.

THE "INSTANT"” BULK TAPE ERASEPR
AND HEAD DEMAGNETISER. Suitable for
cassettes, and all sizes of tape reels. AC
mains 200/250V. Leaflet S A.E. £4 95
Will also demagnetise small tools Post 50p

RELAYS. 12V 0.C U5p. [V LiC, 85p. 240V A C 95p.
BLANK ALUMINIUM CHASSIS. 6 x4-95p; 8 x 6 -£1.40;
10x7—£1.55;12x8—-£1.70; 14 x9—£1.90; 16 x6 —£1.85;
16 x 10—£2.20. ANGLE ALI. 6 x % x %4in—15p.
ALUMINIUM PANELS.6x4—-24p; 8 x6-38p; 14 x3—-40p;
10x7—-54p; 12x8—70p; 12 x5—-44p; 16 x 6-70p;

14 x9—-94p; 12x12—£1; 16 x 10—£1.16.

ALI BOXES IN STOCK. MANY SIZES

VARICAP FM TUNER HEAD with circuit & connections £4.95,
TAG STRIP 28-way 12p.

TAPE OSCILLATOR COIL. Valve type, 35p.

BRIDGE RECTIFIER 200V PIV 2 amp 50p. 8 amp £2.50.
TOGGLE SWITCHES S.P. 30p. D.P.S.T 40p. D P.D T. 50p.
MANY OTHER TOGGLES IN STOCK

PICK-UP CARTRIDGES ACOS. GP91 £1.50. GP95 £2.50.
SONOTONE stereoc £2.00. SHURE M75 ECS £8.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt 15p ea.

£8.50

Post £1.00

RADIO GOMPONENT SPEGIALIST

Radio Books and Components Lists 10p. {Minimum posting charge 30p.) Cash prices i

control and P.C Board. £2 95
Can be ganged to make multi-way stereo mixers Post 35p
MAINS TRANSFORMERS ALL POST 75p
250-0-250V 70mA 6 5V 2A €3.45
2500 250V 80mA 63V35A 63VIA €4.60
350.0-350v80mA 6 3V3 54 63V1A £5.80
300-0-300V 120mA 2x6 3V2ACT 5v2a £8.50
220V 45mA 6 3V 24 E1.75
HEATED TRANS 6 3V Y amp £1.00

Ditto 3 al £1.75
GENERAL PURPOSE Low VOLTAGE Tapped outputs

BAKER MAJOR 12 £15.00

Post £1.00
30-14,500 c¢/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 c/s Rated 25W. NOTE- 4 or 8 or
16 ohms must be stated.

Modute kit. 30-17.000 c/s with
tg;:zﬁ;er, crossover, £’i’9 00

and instructions. Post £1.60 each
Please state 4 or 8 or 16 ohms

BAKER “BIG-SOUND'"* SPEAKERS. Post £1.00 each.

‘Group 25 ‘Group 35 ‘Group 50/15"
2
low £12.00 10w £14.00 75w £26.00
,4or8or 16 ohm 4 or 8 or 16 ohm 8 or 16 ohm

BAKER LOUDSPEAKER, 12 INCH. 60 WATT.
GROUP50/12,4 OR8 OR 16 OHM HIGH POWER.

FULL RANGE PROFESSIONAL QUALITY.

RESPONSE 30-16,000 CPS £2 1 .00
MASSIVE CERAMIC MAGNET Post £1.60
WITH ALUMINIUM PRESENCE CENTRE DOME

—
TEAK VENEERED Hi-Fl SPEAKERS AND CABINETS
For 12in or 10in speaker 20x13x12¢n £14.50 Post £2
For 13x8in or Bin speaker £8.50 Post £1
For 6%2in. speaker and tweeter 12x8x6in £5.95 Post 75p
Many other cabinets in stock. Phone your requirements.
SPEAKER COVERING MATERIALS. Samples Large S.A.E
LOUDSPEAKER CABINET WADDING 18in wide 20p ft

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 1s suitable for all groups, disco, P.A., where high quality
power is required. 5 speaker outputs A/C mains operated. Slave
output socket Produced by demand for a quality valve amplifier
100V line output to order. Send for leafiet.
Suitable carrying cab £16.50  price £94 carr. £2.50

2amp 3 4, 8 9 10 12 15 18,25 and 30V €5.30
1 amp 6,8.\0 12 16 18 20.24 30, 36.40 48 60 E5.30
2amp 6 8 10 12 16,18 20,24 30 36 40 48 60 £8.50
3amp 6 8 10 12 16.18,20 24 30 36.40 48,60 £11.00
Samp 6.8 10 12 16 18 20,24 30 36.40 48 60 £14.50
12V, 100mA £1.060 20V 40V 60V 1amp €3.50
12V 750mA £1.30 12v. 300mA £1.00
20V 3amp £2.45 10V 30V 40V, 2 amp £2.75
30V Sampand 17V-0-17V, 40V, 2 amp £295
2amp £3.45 20V, 1 amp £2,20
058 10 16V Vaamp £1.96 20v-0-20V, 1 amp £2.95
9V 3amp 2.75 30V-0-30V, 2 amp £7.00
24v 3amp + 48V 20t 18V, 6 amp £9.00
Y2 am) £3.50 12-0-12V. 2 amp £2. 95
30v. 1% amp £2.75
AUTO TRANSFORMERS. 115V 10 230V or 230V to 115V 150W . £5.00
250w 0owW £7.00 500w £8.00
FULL WAVE BRIDGE CHARGER RECTIFIERS
6 or 12V outputs, am 7Sp. 4 amp  £1.00
CHARGER TRANSFORMERS 1%2 amp £3.50
4 amp 5 o £6.80
12V 1Y amp Half Wave Selenium Rectifier 25p
"BOOKSHELF
SPEAKERS

Teak or White

13 X 10 X 6in approx
50 to 14,000 cps

10 watts rms. 4 ohms

£16 pair vosic1.30

[ 1

EXTENSION SPEAKERS £3.95 ea.
These httle marvels of modern sound reproduction are idealty
suited for today's domestic audio set-up. Two of these smarn
spheres, each with 5 watt deep throated ceramic magnets, will

produce superb stereo reproduction.

The globe shaped cases in high gloss mouldings of red or green,

are finished with chrome frontal trim and provided with screw-on

rubber inset protective bases In addition 2%

metres of strong lead e

already fitted with phono A2t \-\

plug is supphed @%

Full Range ;

Frequency Response’;ﬁ

Impedance 8 ohms

Power Peak 5 watts 0
“IOW VOLTAGE ELECTROLYTICS

1.2,4.5,8, 16, 25 30, 50. 100. 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 50V 30p;

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.

2000mF 6V 25p; 25V 42p; 420mF/500V £1.30.

2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.

3900mF 100V £1.60. 4700mF 63V £1.20. 2700mF/ 76V £1.

5000mF 6V 25p; 12V 42p; 35V 85p. 5600mF/ 76V £1.75

MANY OTHER ELECTROLYTICS IN STOCK

SHORT WAVE 100pF arr spaced gangabie tuner. 95p.

TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF. 150pF, 15p.

CERAMIC, 1pF 10 0.01mF, 5p. Silver Mica 2 to 5000pF, 5p.

PAPER 350V-0.1 7p; 0.5 13p; 1mF 150V 20p; 2mF 150V

20p; 500V-0 001 100.0512p; 0.1 15p; 0 25 25p; 0.47 35p.

MICRO SWITCH SINGLE POLE CHANGEOVER 20p.

SUB-MIN MICRO SWITCH, 25p. Single pole change over

TWIN GANG, 385 + 385pF 50p: 500pF standard 75p.

365 + 365 + 25 + 25pF, Slow motion drive 66p.

120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p.

NEON PANEL INDICATORS 250V. Amber or red 30p.

RESISTORS. 10010 10M %W, 2W, 1W, 20% 2p; 2W, 10p.

HIGH STABILITY. AW 2% 10 ohms to 6 meg , 12p.

Dmo 5% Preferred values 10 ohms to 10 meg.. 5p
ELECTRO MAGNETIC
PENDULUM MECHANISM
1.5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable swing and speed. Ideal displays.

teaching electro magnetism or for
metrongme strobe, gelc 95p Post 30p

VAT. (We p

WWW americanradiohistorv.com

or Barclaycard. Phone your Order) Tel.

Horn tweeters 2-16kc/s. 10W 8 ohm or 16 ohm £3.60.

Audax Tweeters 3-18kc/s. 50W 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: B0 ohm 2%in.. 2%in., 35 ohm, 3in..
25 ohm, 2¥2in , 3in ,5x3in ., 7x4in , B ohm, 2%2in , 3in., 3%in.,
5n, 15 ohm, 3%in. da. 6x4in. 7x4in, 5x3in,
3ohm . 2%in . 2%in . 3%mn.. 5in dia £1.50 each.

PHILIPS LOUDSPEAKER, 8in.. 4 ohms, 4 watts, £1.95
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in diameter 4W £2.50. 10in. diameter 5W £2.95;
12in. diameter 6W £3.50. 3/8/15 ohms. please state.
MOTOROLA PIEZO ELECTRIC HORN TWEETER.
Handies up to 100 watts No crossover required

£7.95

Black Plastic Construction Box with brushed aluminium facia.
Sturdy job. Size 6% x 4% x 2in. £1.50

BAKER 150 WATT
PROFESSIONAL
MIXER AMPLIFIER
All purpose transistorised

ideal for Groups. Disco ¢

and P.A. 4 nputs speech and music. 4 way mixing.
Output 4 8/16 ohms. ac. Mans. Separate treble and

bass controls. Master volume control. 7 5
Guaranteed. Detaills S A .E £ £1.50 carr.

100 WATT DISCO AMPLIFIER
volume, treble. bass controls. 500 M.V or 1 volt input.
Four loudspeaker outputs 4 to 16 ohm. All transistor

GOODMANS COMPACT
12-INCH BASS WOOFER

Standard 12in. diameter fixing with
cutsides 10% square 14 000 Gauss ]
magnet 30wattsR.M S 4 ohm imp
Bass resonance = 30 cps
Frequency response 30-B000 c.p.s
£10.95 each Post £1

ALUMINIUM HEAT SINKS. FINNED TYPE.

Sizes 6% X 42" X 2%’ 95p. 62" X 2" X 2%’ 65p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p vd.
JACK SOCKET Std. open-circuit 20p, closed circuit 25p;
Chrome Lead-Socket 45p. Mono or Stereo.

Phono Plugs 8p. Phono Socket 8p.

JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p.
STEREO JACK PLUG 30p. SOCKET 25p.

DIN SOCKETS Chassis 3-pin 10p. 5-pin 10p.

DIN SOCKETS FREE 3-pin 25p; 5-pin 25p. DIN PLUGS
3-pin 25p; 5-pin 25p. VALVE HOLDERS, 10p; CANS 10p.
TV CONVERGENCE POTS 15p each
Values = 5, 7, 10, 20, 50, 100, 200, 250. 470, 2000 chms

£59

‘'MONO PRE-AMPLIFIER. Mains operated

soiid state pre-amplifier unit designed to
complement amplifiers without low level
phono and tape input stages. This free-
standing cabinet ncorporates circuitry for
automatic R | A.A equalisation on magnetic
phono input and N.A.B. equalisation for tape
heads Power ON/OFF, PHONO/TAPE
switches and pilot [amp are on the front panel,
phono socket input and output are rear located.

£4.5o aach or £8 pair. Post 50p.

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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FAST SERVICE  We guarsntee that Telephene Osders 101 gawds m-stock. rogeivad by 4 15 p.m. {Mon Fri) will be drapatched
an the same day by 11 Class Post {some heavy items by paicel pust) and our stocking is good, Pr e Customers shouht
telephane and pay by giving thert Access o) BarclayCard aumber, wit'y a mumimun order value nt £5 Otticial ordars. no nunimum

RESEARCH MACHINES 380Z COMPUTER SYSTEM DATA BOOKS
F AVAI1 ABLE THROUGH SINTEL Intel Memory Design Handbook €8.20
RESEARCH MACHINES 380Z SYSTEM 164K Intel 8080-Microcomputer System User s Manual £5.25
o Ready built with 16K RAM. 2K ROM Monitor with Keyboard £1081.00 Intel 8085 Microcomputar System User’'s Manual £5.15
As above but with 32K RAM £1448 With 48K Ram £1895.00 Matorola Booklet From the Computer ta the Micraprocessor CI.Gg
R Motorola McMOS Databook (Vol § Serwes B) £3.5
RESEARCH MACHINES 380Z SYSTEM 4/KIT Motorela MEBOO Microprocessor Appiications Manuat £12.95
Part assembled with 4K RAM 2K ROM Monitor Without Keyboard £539.00 Motorola MBB0O Programming Manual u.;s
RESEARCH MACHINES 2802 National SC/MP Introkit User's Manual 0128
2K ROM Monitor. 4K RAM '£398.00 Natonal SC/MP Technical Doscription £2.10
SOFTWARE BK Extended Basic for 3802 Natonal Semicanductor Ll £5.45
i RCA CMOS and Linear 1C Databook
Vanous combinations of the 380Z are available e g 4K 48K RAM Assembled or Texas Instrumants Pin Configusation Guide A very useful set of gloss cards showing top and bottom
Part-Assembied Kit Form, with or without Keyboard PLEASE CONTACT SINTEL FOR pinout views of 7400 Cs plus many others (T.{ Memories. Op Amps. atc) t%.::
I FURTHER INFORMATION AND PRICES 250 Assamby Language Frogramming Man! £1.50
Zilog ZBO-CPU Technical Manual
DELIVERY. ¢ 8 weeks. PRICES Exeiusive of VAT and carriage . | Z:nog R O e iy i:'go
Zilog ZBO-P 10 Technical Manual .
DATASHEETS a1 78p each on [M6100, 6800, SC/MP, CDP1802. 2650, TMS5501 TMS8080
M |c R o P R oc E s so R s 9131, 280, P. Intet 8085, Also free data on some companents
A SELF-CONTAINED MICROCOMPUTER KIT: THE MEK6800D2. Keyboard SINTEL .
Data Entry 6 Digit Hex Display. Integral Cassette Interface. 256 Words of RAM Single ACK
I +5V Power Supply CLOCK KITS RO cope | PmicE
| Order as MEK6800D2 . £190.00 6 Red Digit ALARM CLOCK w 205mm h 40mm  4.140mm = ACK £28.50
MC6800 £15.97 MC6820 £8.02 4 Red Digit OESK CLOCK w 154mm h 4Dmm d.85mm 111242 | €18.50
280-CPU (2. 5MHz) £28.44 280A-CPU (4MHz) £36.98 4 Green Digit DESK CLOCK w.154mm h.40mm d.85mm acx £12.88
280-CTC £12.80 280-P10 E £12.80 6 Red Digit CAR CLOCK WITH TIMER w 205mm h.40mm d 140mm | CCK £41.90
4 Red Digit CAR CLOCK w 154mm h.40mm d 85mm AUTCK | £18.85
50Mz CRYSTAL TIMEBASE KIT XTK | £5.45
7 = g e -~
L COMPONENTS (A RANGE OF SINTEL INDUSTRIAL MODULE KITS
atched Counter modules are now available from St using both S and TTL ICs These
SOLDERCON CLOCK GHIPS DISPLAYS CAYSTALS MEKBB002  190.90 Wits will ive you 8 very compacl unt 8t less than the cosi of the components bought separately
PINS 4Y51202 310 TYPE L, 2768 3.50  MCa800 15.87 and will 58ve you Considerable design. purchasing. building and de-bugging ume
F ' 0.50 AY§1224 3.50 FNOS00 CC 1.30° 512 360 MsaN 0.02 Each kil has @ set of red LED displays. two PCBs. and the appropriale mumber of TTL or CMOS
R % ‘;g sBz53 5.80 :LP;ZI A 140 MEMORIES/ , P3 ?&%um ;:; ICs. plus brackets, etc. 78551013, C3pACHOTS. single in-ine plug and sockets and instructions
g ‘ i 210245 2.05 KITS FOR LATCHED COUNTER MODULES
L1010 480 S n 290 LB0LTC 1200 > e
E Fran €312 15 availabla 84 some of these itoms. SEND FOR FREE CATALOGDE o010 1200 Dighs T cmos
E Part No Price Part No Price
idﬂgu :2“12 £10.82 548470 €10.42
CD4014 1.04 CDa031 24 CD4048 0.58 CD4071 0.23 CD4098 1.13 dagtt 57812 €17.08 191470 €18.11
c OS coiois 1004 Coi0s2 102 CD4043 0.58 04072 0.23 CDAOYY 1.90 i LHJE £25.06 869470 €25.85
A Mainly RCA CD4016 0.58 f‘rmmz 144 CD4050 0.58 CD4073 0.23 804502 1.24 For our full rnge of Counter PCB sets and Display PCBs — send for FREE CATALOGUE
CD4017 1.08 CD4034 1.97 CD4a051 0.94 CD4a076 0.23 CDA510 1.41 - -
T C04018 103 04035 1.22 CD4052 0.84 CD4076 1.34 CD4511 1.72 Our offices are at 209 Cowiey Road. Oxford. but please do not use this 8s a postal address
A CD4019 0.58 CD4036 3.2: CD4053 0.94 CD4077 0.48 CD4514 2.84
CD4000 0.17- CD4020 1.28 CD4037 0.98 (D4054 1.20 C04078 0.23 CD4515 3.24 i
04001 018 CD4021 ~ 1.08 CD403B 1.10 CD40S5 1.38 CD40B1 0.23 CDA516 1.40 st.c':k‘ 0":2‘5 ARE WELCOME from Companies, Govt. Depts.. Natn. Inds.,
L CD4002 '0.17 CD4022 0.94 CD403Y 3.20 1.36 CD40B2? 0.23 CD4518 1.26 -, Polys., etc.
CD4006 1.20 CD4023 0.23 CD4040 1.1 4.93 CD4085 0.74 CD4520 1.19 ORDERS: C.W.0. add VAT at 8% + 35p p&p TELEFHONE and CREDIT (Invoice) Orders add
O cgd&o)7 l:.il CD4aD24 g.so Eg:g:‘z gl 1.15 Eg:ggg ?.:: ggigg; :;: VAT at 8% + 60p p&p (minimum charge. the balance will be added at cost) ‘FAST
CD400B 1.00 CD4025 0.23 . 1:13 g - SERVICE'. EXPORT Orders welcoma, no VAT but add 10% (Europe). 1 0 for A
G C04009 0.68 CD4026 1.78 CD4043 1.01 0.83 CD4093 0.92 CD4555 0.80 Mail pap. For Export postage ratas on heav T Zomac(’u:’ﬁfsl} Zk[Overseas/ic .
CD4010 0.58 €D4027 0.58 CD4044 0.96 3.85 CD4094 1.84 CD4556 0.90 4
U C04011 020 CD4028 0.92 CD4045 1.45 023 CD409S 1.08 MC14528 1.22 ORDERS TO: SInTEL — \|
CD4012 .23 CD4029 1.18 CD4046 1.37 CD4069 * 0.23 CD4096 1.08 MC14553 4.68 - -
E CDA4013 8455 C04030 0.68 C04047 1.04 C04070 051 CD4037 3.85 (M6508 8.08 PO BOX 75C, OXFORD == J k
Tel: 0865 49791

Vo Come and geta greal deal
Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat
Express Mail Order  Tel orders on credit cards £10m
Trade and export enquiries welcome

A. Marshall (London) Ltd, Dept: WW London: 40-42 Cricklewood Broadway, NW2 3ET Tel. 01-4520161/2 Telex: 21492 & 325 Edgware Rd,
\(_?/52412'3:101 723 4242 Glasgow: 85 West Regent St, G2 2QD Tel: 041-332 4133 Bristol: 1 Straits Parade, Fishponds Rd, BS16 2LX. Tel 0272

POPULAR SEMICONDUCTORS. (A very small selection from | Our range covers over 8,000 items. The largest selection in |
our vast stocks, please enquire about devices not listed.) Britain. Top 200 ICs, TTL, CMOS & LINEARS

2N697 o 2N3402 0.45 2N4A036 0.72 | 2N5190 0.65 ACY17 100 {BC1718 0.7 *
28698 049 | 2N3414 048 | 2N4058 0.62 | 2N5210 0.38 | ACY22  0.88 [BCI72C 0.18 ———— MICROPROCESSOR SUPPORT CHIPS §— = x MAIL ORDH_‘,
2N700  0.28 | IN3415 0.18 | 2N4059 0.17 | 2N5220 0.5 | ACY30  0.60 | BC!73C 0.17 B0 o) on all
2N914 038 | 2N3a16 0121 | ZN4DGO 0122 | 2NS225 0.16 | ADISO  3.10 | 8C177 022 | EAM BOM [MSTATE BUEFER 8080 Lo = Ho
78929 037 | 3N3417 025 | 2N406r 018 | 2NS232 022 | AD161  1.00 [BCi788 035 [ JTOT-2 €3.63 170240 £8.10  OMBIl535  £1.36 SUPPORT 408 for P one
N30 O3y | INzar 025 | Nioes 020 | 2N5215 037 | ADIE2 100 |BC1798 025 | 21022 €184 52040 €11.00 DMBiL598 €136 8771 [3.58 T AR
2N1131 032 | 5N3441 082 | 2N4121 027 | 2N5248 014 | AF106  0.80 | BCi82a 012 | 21112 £3.63 2708Q £13.00 DMB1L597 £1.38 8228  £5.85  OTCME On < 3 G
gNﬂOgsnO-:g IN3442 1.45 | 2N4122 027 | 2NS293 044 | AF109  0.82 [BCI82L 0.15 ;‘!3-2 €363 2716 €40.00 0OMB11598 €1.36 3312 :;.12 GUUALY LTIk
NI g IN3565 0.25 | 2N4123 0.19 | 2N5294 044 [ AF112 070 | BC183A 0.12 107 €847 ! £2.6
2N1501  0.38 2N3266 028 | 2N4124 018 | 2N5201 044 | AF115 070 | BC183LA 015 | 2118 €36.55 VAT INCLUSIVE PRICES 8226 €260 [C2
2N1613 030 | >N3567 0.25 2N4125 0.19 | 2N5416 1.65 AF118 0.70 | BC184 012 B154 RAM [/ O chip £8.83
2N1637 0.72 | 283638 0.17 | 2N4126 0.18 | 2N5447 0.16 | AF124 0.70 | BC184L 0.5 . DIL SKTS
2N1890 0.30 | 5n3639 038 | 2Nn4235 1.35 | 2N5448 0.98 | AF139 0.5 | BC205  0.17 MICRO CHIP. Low profile IC sk
IN1893 030 | IN3644 040 | 2Na236 1.85 | 2N5449 020 | AF200 130 | BC212A 0115 scERe R profite I skis
2N199) 110 | 7n3662 ©0.25 | 2N4237 1.65 | 2N5457 035 | AF201 130 | BC212LA 013 | SC/MP11  €10.80 8 pn 15p 22 pin 30p
IN2193 050 | 7n3663 ©0.29 | 2N4240 1.70 | 2N5458 035 | AF239 070 | BC213B  0.18 | 6800P £16.99 14 pin 18p 22 pin 35p
2N2184 042 | 2N3702 014 | 2NA250 0268 | 2N5555 066 | AF240  1.25 | BC213LA 0.17 | 8080A €7.42 16 pn 18p 28 oin 45p
2N2217 055 | 2N3703 014 | 2N4266 032 | 2N6109 065 | AF279 088 (8C214 0.7 (57109 £12.75 '8 pin 27p 40 pin 55p
2N2218 0.35 | 7N3704 0.14 | 2N4284 038 | 2N6122 044 | AF280 0.95 | BC214L 0.8 | 57180 £10.25 . FULL RANGE OF :
IN2219 0.38 | IN3705 014 | 2N4286 032 | 2N6123 048 | ASY28  1.30 | BC237B 0.15 | 57161 £10.25 DMB678  €1840 (onaciiors  Diodes
IN2221 025 | 2N3706 014 | 2N4287 022 | 2N6124 0.45 | ASYS5 0.70 | 8C2383 0.13 AY32513 €878 poiigrg Cables
2N2222 0.25 | 2N3707 0.4 | 2N4288 0.22 | 2n6125 0.47 | BCID7 0.6 | BC239C 0.7 AY3-1013 (TMS601 INC) £5.38  Piugs/ skts Cases
gzggég g.;g IN3708 012 g:agsz 027 | 2n6288 0.50 scio8 0.1 BC256A 0.29 R I our new
. IN3709 012 4302 03t | 25702 330 | eCios  0.16 [ BC257Aa 0.8

IN2369 027 | 3N3710 012 | 2N4303 033 | 25703 385 | BC113  0.22 | BC2588 0.24 CONVERT TV SET TO Clocks cotalogue
IN2483 ©30 | 3N3s17 012 | 2N43a2 o080 | 20232 o060 | BCl11a 022 |8C2598 o.19 [ TELETYPE TRIACS piastic pack 400v 10220
2N2613 0.90 | 2n3712 1.39 | 2N4401 0.20 | 40311 085 | BC115 0.22 | BC26tA 025 | 1he new CRT controt chip from Thomson CSF Texas
IN2646 080 | 283714 155 | 2N4402 020 | 40316 0.85 | BC116  0.21 [ BC2628 026 | SFrge364 Convert your TV set into an electionic 4amp 72p  16amp 93p
2N2848 1.10 | 2N3716 1.70 | 2N4403 0.20 | 40363 145 | BC118  0.22 | BC263B 0.28 | ooype — 16 iines x 64 characlers — requires RAM 6amp 77p 20amp £1.87 ”
2N2904 031 | 2N3794 0121 | 2N4B22 0383 | 40389 070 | BC135 022 | BC264B  0.85 | characer ganerator and itle eise for @ basic leletyDo 8amp 82p 25amp  £2.20 ©
IN2905 031 |-3N3879 036 | IN4B7OL 08 | 40408 082 | BC136 021 | BC3078 046 | aiaic S Chp or ful display card 12amp  93p :
2N2906 0.25 | 313820 0.38 | 2N4871L 0.51 | 40440 0.70 | BC137  0.22 | BC30BB 0.16 | £y cursar control § volts TTL com N EW THYRISTORS piastic power
2N2907 0.25 | 3N3821 0.95 | 2NaB98 1.65 | 40512 170 | BC138 044 | BC309C 0.16 . ; Crachs

pauble. line erase. full card includes CHIP £17 20 4amps 8 amps 12 amps
2N2923 0.7 | 2N3B27 ©0.27 2N4901 1.65 | 40594 0.87 BC140 0.30 | BC327 0.22 | (JaART Modem. Char. gen. etc Comp FijLL CARD 100v 038 100vad? 100va63
782924 017 | 2838544 0,30 | 2N4902 2.20 | 40595 ©0.88 | BC141 032 | BC328  0.20 | [ e out trom encoded keybd in 2000044 2000 054 200w 6 70 (/4
782925 0.8 | 583855 o030 | 2N4803 275 | 40573 080 | BC142 032 | 8C337  0.20 €151 O RO o Z
2N3011 0.37 | >N3856A 0.1 | 2N4904 1.85 | AC126 0.8 | BC147 0.3 |BC414 017 r v ° °
IN3020 0.75 | 2n38584 020 | 2N4905 240 | ACi27 048 | BCl48 0.5 |BC415 0.6 | LEDS + OPTO _:‘ Branded Texas guality product
IN3053 0.25 | 7N38594 022 | ZNA920 083 | aC128 048 [ BC149 0.15 |BC416 0.7
2N3054 0.72 | 5N3860 018 | 2N5086 ©0.30 | AC151 043 | BC153 030 | BC547A 0.3 Displays 7seg  LEDS  Red Gr  Yell NEW 1978
2N3055 0.75 | 2N3866 1.8 | 2N5087 0.30 | AC152 054 | BCi54 030 |BCS5478 0.3 Com anode O  Small 3mm
2N3108 0.75 | 7N3901 0.30 | 2N5088 ©0.30 | AC153 059 | BCi57A 0.15 | 8C548 0.3 cath 18 19 19 CATAJ'OGUE
2N3133 050 | 2N3904 018 | 2N5089 0.30 | ACI153K 059 | 8C1588 0.5 | 8C5498 0.14 Red Large S5mm 40 page catalogue — new enlarged
2N3242 0.68 | 7N3905 018 | 2N5129 062 | AC176  0.84 | BC1598 0.07 | BC558  0.13 B OISO 20 .20 20 micro section — largest range of quality
2N3250 0.35 | N3906 018 | 2N5130 022 | ACI76K 0.80 | BC160  0.33 | BC559  0.15 ’ 10mm HT €1.56  Extra P trom frar d
7N330) 045 | 7n3062 o095 | 2N5131 022 | ACIB7 080 | BC1676 0.13 | BCY54  2.40 14mm HT €1.57 grgnt 40 40 40 avaiable 1n UK Al VAT inclusive
2N3302 0.39 | 2N203: 0.58 | 2N5137 022 ) AC187K 0.65 | BC168B ©.13 | BCY56  0.27 18mm HT €1.88 | red LD271 £0.55 prices Over B.000 line itoms Plus lots
2N3392 0.7 | INa032 o065 | 2N5143 0.22 | AC188  o.54 ! BC169B 0.13 | BCY70  0.21 IR recaiver £145 more 45p post paid or 35p to catlers at
2N3394 0.7 | 7N4033 085 | 2N5180 058 | AC188K 0.65 | BC1708 0.19 | BCY71  0.28 Opto coupier £1.85 any of our lour branches
2N3397 0.18 ALL PRICES NOW INCLUDE VAT CORRECT AT 4.5.78 B8CY72 0.18 Full cange + data in our 78 calalogue
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p— S— TR

Elg3 100 | N339 050 0.7 | X63 L4 TACY28 035 | BYZIZ 030 | (5
BENTLEY ACOUSTIC Elss o048 | N3 050 | Pyassz o050 | Uvss o [XE5 200 [ AD140 050 | BYZIZ 00 ?f?: ?,::

Els6 080 | N709 048 | PYS0 050 | Ul0 100 | X66 200 | ADI6I 053 [ ByZI5 203 | o3

Fiso 075 Pl o | PYRL 080 | Ulz/14 115 | X76M 075 | ADI62 083 | CGI2E 023 | oCa3 137

E195  0g | PABCSO 045 | PY®2 040 | U6 100 [ X119 080 | AFIO2  1D4 | CGBAH 023 | o
‘ ORPORA I ION I I D Eixo ool pcss” oso|pvar ose| U7 1m0 |xi2 100 | AR 058 | FsYUA 026 | ok 3‘}§
. 3 pCss 080 | PYSS L2 | U1s/20 250 | xi50 180 | AF1t3 030 | FSY4lA 026 :

FL506 200 | PO g oces 131
. 7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 Elsm 250 f FCR 088 rx;;l) = ldlzg s X719 03| ARlS 030 1GDI 038 1 ocT) 014
ALL PRICES SHOWN INCLUDE V.A.T. AT 122 % aey U% 7o |Gos e |ocn  oas

A AT, 2 % EMs] (oo | PCY7 075 | PY500A 205 100 | zis2  ea0 | AriZI 035 [GD6 032 |ocm  ons

0A2 120 | 6AX4 0.75 | 6t.2 050 | 12AU6 050 | suPL12 082 | CVE 860 | EBL2I  200-| EMR3 100 | PCS00 085 | PYsoo 080 | U26 030 | 2329 070 | AF124 036 | GD® 023 | (x7a O:E
0B2 040 | 6BRG 0.75 | 6LB 080 [ 12AL7 062 | HPLI3 130 | CVE3 100 | EC52 100 | EMK¥4 100 { PCC84 039 | PYRO1 060 | () 050 | Z719 040 | AF125 050 | GDY 023 ()C;S 0.13
0C3 050 | 6BA6 085 | 6L19 200 | 12AV6 060 | JPLI4 150 | CVIes E 100 | EMss 120 | PCC85 047 | PZ30 50 | L33 175 | 219 052 | AFI39 076 | GDII 023 { (76 0.13
0Z4 055 | 6BC8 090 | 6LDI12 048 | 12AX7 052 | 30P115 130 | CYIC 180 { FM87 145 | PCCR 081 | QP21 110 UK? 175 | 7749 100 | AF178 079 | GDI2 023 { 77 0'32
1A3  os0o|6BES 70| 6LD2 om0 | 12BA6 : €v3l 084 | EMMIS 250 | PCCBY 049 | QQvo310 [ 137 200 | 7750 650 | AFIN0 056 {GDI1 058 | o7 o
1A5GT 055 | 6BG6G 100 | 6N7GT 070 | 12BE6 b1 084 | EYsl o080 | PCCI9 050 200 | U43 080 | Transistors AFIS6 084 | CDIS 047 | emip o4
1A7GT 080 | 6BH6 110 | 6PLIZ 060 | 12BH7 D63 050 | FYRl 150 | PCCH05 0.75 | QS75/20 100 | Ud5 120 | and Diodes | AF29 044 | GDi6 023 | 5”4
IB3GT 055 | 686 075 | 6P15 048 | 12BY7 DAC32 100 | EYRZ 150 | PCCS06 020 | (QS95/10 100 | U47 100 | INII124A 061 | ASY27 050 [GATLI9 050 [ o) g3

DAFSl 035 | EC97 075 | Evs6/7 045 | PCFR0 080 [ QVB/12 275 | U49 080 | IN4TH4A 046 | ASY2% 038 [GET573 200 | (xmip g3
DAF96 100 | ECC32 100 | EYSS 100 | PCFR2 045 | QVG4/7 300 | USO 065 | iN4952 038 | ASY20 058 |GETS87 2.00 | ocgy g3
DCwo 070 | ECC33 200 | Evei 050 [ PCRS4 070 | QV06/20 470 | US2 100 | oNge 021 [ BAls 008 | GETST2 LI | (5 g3
IHSGT 080 | 6BO7A 140 | 6R7G 070 | 12K5 D4 oo | ECC35 200 | Eysoa 145 | PCFS6 057 [ RIO 500 | L76 070 | 2N966 081 | BALIS 021 | GETSS2 058 | (o3 023
14 025 | 6BR7 100 | 6R7(M) 100 | 12K7GT : DFB 075 | ECC 100 | EZ35 o050 | PCFS7 080 ( RiI 100 | U7X 085 | INI756 058 | BAI29 0.4 |GETHB? 050 | gy 028
ILb5 o070 |6BRe  125|6sA7  o7o|12K8 075 [50Cs 070 [ DFal 30 [ ECCHl 052 | Ezid  pee | PCRAO 155 Ri2 080 | UsL 080 | N2147 089 | BALX 012 [GETS97 056 | ¢33 926
1IN o0 | 68WS 335 | 6SCTGT 100 | 12Q7GT 050 [ 0CD6G 400 [ DEw 1o | ECCH2 082 | Ezat 1o | PCF201 145 | RI6 200 [ UIN) 160 | INZ297 026 | BAI% 020 (GETSS8 0.50 | oCia) LI
INSGT 075 | 6BW7 085 { 6SG7 070 | 125A7GT 175 S0EH5 085 | DHE3 75 [ ECUs3 o052 | Ezso 04z | PCPRO0 100 | Ri7 150 | UI5) 0580 3 '

1C2 100 | 6BK7A 085 | 6Q7G 075 [ 12E1
106 100 | 6BNg 150 | 6Q7GT 075 | 1255GT
166 100 | 6BQS 048 | 6Q7M 075 | 12J7GT

1RS 0350 | 6BX6 040 | BSH7 070 | 12S5C7 SOLBGT 100 | DH76 050 | ECC84 050 | EZR1 045 PL:P‘&)I 049 Rv19 075 | L153 080 s e
154 040 | 6BY7 045|657 om0 [ 12567 oss 66KU 100 | DH77  ogo | ECC35 050 | Ezeo 085 | PCFB02 080 | R20 090 | U191 050 ocizijgess
155 035 | 6Bz6 150 | 6SK7  1e0 [ 125H7 050 (72 070 | pHs1 100 | ECC36 200 | FC4 100 | PCFRO5 225 | RS2 075 | Ul o040 T O
1T4 030 | 6C4 050 | 6SK7GT 070 | 1257 060 [ 77 045 | DK32 0o | FCCB8 o7 | Pwasseo 25 | PCHI06 070 | RK34 100 | UIS3 060 g 0
104 070 | 65 045 | 6507 070 | 125K7 060 |86A2 140 [ prap 100 | ECCO 035 | Fwasmo 250 | PCHX0 120 | o - 150 U251 100 “)ka;’lz s
5T 140 | DKol o050 | ECC159 100 | GYsor 140 | PCI8Z 062 1 SPIBC 075 | U281 075 T, 55
150 [ Digz 10 | ECCH04 090 | Gza0 075 | PCLS 120 [ THaB 100 | L2s2 070 IMI036 038
550 | oxo6 100 | ECCR07 280 | Gzsz  1po [ PCLB4 050 | THX3  1oo | U201 050 I
040 | D3y 070 | ECFB0 085 | Gzxz  ago | PCLS6 085 | TP2620 100 | U0I 150 oD (X
120 | Diss o070 | ECPR2 050 | GZ31 225 | PCLS8 150 f TP22 100 [ L9 10O EXILcRgoal
080 | Prg2 100 | ECP%6 o080 | Gz age | PCLBO0 130 | TP25 100 | U339 050 eSO
120 [ pLoz o085 | ECH35 200 | HABCRO 080 UABCHD 045 | U349 g 5
120 | DIsa oo | FCHA2 100 | HLIZC ogp | PCLAG/SS UAF42 070 [ U3sl 070 i N
110 [ plos 10 | ECHBI 055 | H 070 UBC4l 070 [ U103 090
050 | D70 125 [ ECHS3 100 [ HI23DD) .88 | PEN4DD 200 | UBCKL 055 | 4 0.75
250 | M1 175/| ECH%4 075 | HLal 1o | PEN25 100 | UBFRO 050 | U703 045
100 | pw4/350 115 | ECLS0 055 | HIAIDD 100 | PEN45 100 | UBFSS 039 | U801 100 ALL
120 | pys) 200 ] ECL82 06 | HL2DD 100 | PEN4SDD 100 | UBL21 - 200 | (14020 100
275 | Dys7/6 o5z | ECIS3 150 | Hxgo 170 | PEN4G 100 | UC2 050 | V18492 950 PRICES
200 | DY02 050 | EKI84 090 | HAR2 100 | PEN453DD U(:(‘M 090 \tvz 150 |NCLUDE
200 | FOCC 475 | ECL85 080 | HVR2A 100 200 [ UCCHS 050 [ VPYS) 200
200 | ts0CF 6o0 | FCIS6 064 | Hyso o055 | PENAY 100 | UCKS0 080 | VPI3C 080 VAT
470 | s0F 550 | ECLL80010.00 { KT2 090 | PENDD/ UCH21 200 | VP23 085 NOTHING
200 | paicc 200 | EF22 100 { KMR 300 | 4020 100 | UCH42 100 f VP4L 090 ING
200 | 152¢C 200 EF#0 100 | k732 1o | PFL200 135 | UCHBI 080 [ VIRIA 075 EXTRA
080 | E3F 350 EFAl 100 [ kTat  1pe | P13 o[ UCLS2 075 | VULl L0
120 | issCe 120 EFT? L35 [ KTa 100 | PL36 080 | UCIE3 100 [ VU120 100 T0
055 | bmCe 450 FPO 040 | Kres  ozo | PLB1 048 | UFal 020 | VUIZA 100 PAY

045 | E1soce spo| EFE 17 | KTee 350 | PLA1A - 075 f UFaz 10 | VLI - 100
& B PLR2 050

] 600 | FivoCC 50| EF%6 052 [ KT 200 | PLS3 050 ( UFKS 050 [ W76 050 | ACYIS 035 | BYiz7 021|0C24  0A4.
6AGT 070 | 6F% 045 | 10D 100 | 2525 075 | ACZPEN 100 | FissCC 450 | EF®9 055 | KM 675 | DL 050 UFS9 052 | WAIM 120 | ACY20 035 [ BYYZ L16 [ (28 069
6AH6 020 | 6F% 085 | I0DF7 080 [2526G 080 | AC2PENDD | F280F 1250 EFUl - 070 | 163 055 | PLS 180 | ULil 080 | Wi07 100 [ ACY21 435 [ pyzio 030 |29 073

6AB 070 | 6F32 100 10F1 100 [25D7 200 100 | £263CC 200 Egg g:g LNII9 075 ;‘;’j,w:’m t{m ;ﬁ w,‘; ‘:;50 ACYZ2 035 ] Byzll 0304 OC¥% 100
n 3 N 0 5 7 7 —
6AJK 055 | 6G6G 100 10F9 065 |WA5 075 | ACE PENIOD | 14N 060 INIS2 055 Lo | L4 0% | Wo%0s 1oy | MATCHED TRANSISTOR SETS

6AK5 045 | 6GHSA 080 | IOFI8 085 [30C1 080 { AC P4 150 | FASO 040 ) EFSY 055 | iN309 120 _ 2 s g
6AK6 150 | 6GK5 075 10FDI2 039 | 0C15 100 | AC PENT | EA76 130 EFSS 0451 12319 080 l;[l:?(ﬂb ﬁig UM84 250  XE3 080 | LPI5(ACLLI3, ACL54, ACI57. AAI20) 6Lp per pack

6AKE 048 | BGKE 200 | 10L14 045 7 120 | E EF97 080 | 17329 080 URIC 100 | XFY12 060 [ 1/OCBID and 2/0CK1 50p.

6AL5 025 | 6GU7 080 | 10LDI1 075 :&:é 22 AC THI lm {ﬁ%’l‘u :g EF% 080 | Ms083 300 | PLWS 310 (U5 115 | XHIS  0s0 [ 1 0C44 and 2/0C45. 50p. o

6AM6 070 | 6HSGT 050 | 10LDI2 045 p WF5 070 | ALSO A oo EF183 050 [ msi3s 200 [ PLSI9 375 [ Gus  yeo | XSGI5 120 | 1 OC82D and 2/ 0CK2.56p. het of & 0C ~3.76p.
6AMBA 070 | 6J5GT 085 | 10PLI2Z 075 | 3010 039 | ARP3 om FArsol 150y EF184 050 | w137 200 | PLBOL  O74f Uiz 045 [ X4 100 | 1 watt Zeners. 24v. 27y, 3v, 36v 43y, 47v 51v. 13
6ANS 070 | 636 035 | 10PI3 080 | WLI5 075 | ATPA 050 | EB3s  os0 | EFSM 625 | Msie2 200 | PMs4 075 uys  eze | X6l 200 | 15v.16v,18v.20v 24v.30v, 12p each.

6AQ5 075 [ 677G 050 | lopta 250 | 0117 o7 | A/l 050 [ EBaI 025 | EMN 075 | MRS Al
5 . ! £00ds are unused and subject 1o the manufacturery’ guarantee
6AQ8 050 | ArTM 065 | 10P18 090 | HDAIMR 088 | AZ31 Loo H'j(“ 100| EK® (g |[sditd (0 Terms of business Cash or cheque with order. Despatch charges — Orders below £25 1n value add
. 3 - E A 30p for post and packmg. Orders over £25 post and packing free of charge All orders cleared same day

22%{3 (l)g zﬁgg :ﬁ }%21(—)2 3 ;l)]};l‘? 090 57“1‘9 :ﬁ fﬁ((g) gﬁ E[L:g iﬁ m{ﬁrg 14 llﬁ Any parcet insured against damage in transit for 5p extra per parcel Conditions of sale avaslable on
GAUs  o0f2 | GKRCT o028 | 12aks  os0 |W0PI6 050 B2 30 F‘Bl-)‘dl) ool L7 300 | Mxa0 100 request Many others in stock oo numerous 1o st Please enclase S A E for reply to any enquines
6AVE 085 | 6L1 250 | 12476 045 [0PI8 050 [ BIA3 200 [ FRF®3 045 | ELYL 100 [ NISO 100 ;l)lerc)ll';(:ffg:rt?;cl-‘lF“‘;OC:'];:%: o ot e and tested. €1 each
BAWSA 1. “GLI(M) 150 30PL CL33 200 ELSL 1.00 308 o N . i

l_l5 (M) 12AT7 052 ] 220 FBFRY 040 N. 098

Prices increase Please add 8% 1o all prices except i -

Glass Polyester cases. to which add 3% then add
OCON &
€

9““

All the Bopla range, with the excep-
tion of BOCON are to /P65 standard,
“ being very accurately made. Their lids
are sealed by a recessed continuous

The Bocon is a two
toned high impact poly

ring gasket, which will also resist v ks/’}”:;’e case to b’g‘gz- ;’;
. — e I
Fuminum petrol and oil. Fixing screws are C,ea,c’gve,f,seyé cat.J ’
L 8 H L 8 H g -

A0 50 45 30 247|124 360 120 80 18.35 oqts:_de the sealed chamber, but L B H
ATDL 5B BA 3 354 | A1Z5 160 160 90 15.59 inside the case. Bopal are alu- BOC410 100 50 25 1.74
AO? 98 64 34 A6 | A130 260 160 90 1945 minium and Boplast either poly- BOC420 100 50 40 1.85
103 150 64 3¢ 564 | A135 360 160 902427 carbonate or glass polyester. ggg% }%8 gg 3(5) %g;
A0S 75 B0 57 5.18| 133 550 160 90 37.25 Certain sizes can have clear BOC445 150 80 80 2.88
ATI0 125 B0 57 6.76( A140 200 230 110 33.37 covers BOC450 188 110 70 2.97
ANG 175 80 52 7.70 A160 330 230 110 44.07 ’ BOC460 188 110 100 3.39

ATLZ 250 80 52 10.85 | AT65 330 230 180 62.42
A120 122120 90 11.7R| A58 400 230 110 57.47
A123 220 120 90 14.27) A135 420 240 210 54.06
Poly ~rnonate

M5 52 50 3 204| MI35 160 80 90 657
M206 85 50 35 284 M240 250 160 90 10.2
M210 82 80 55 375 M2401240 160 90 10.23 )
M215 120 B0 55 427 M241 250 160 120 13.73 e 2 G and aluminium panel
M217 122 120 65 88| M242 240 120 100 9.00 Glass Povesier i T o ;s;snl:glseafe also

M220 160 80 65 400 | M243 240 160 120 12.69 1B LB oM \
M221 200 170 75 8.4% | M244 320 150 100 15.44 | P305 80 75 5G 6.80 P36 80 75 75 7.45
M223 200 150 75 B0 M245 340 150 120 17.05 | P311 110 75 50 743 (P327 230 75 751188
M225 82 80 5 37| M50 250 150 150 13.69 | P316 160 75 50 8.47 | 378 130 100 90 15.55
M2%6 120 B0 85 50| M252 300 730 6514.97 | P13 190 75 50 9.25 | P330 160 160 90 20.0%
M227 122 126 85 G| M253 300 230 85 17.19 [ P322 230 75 50 10.04 [ P333 260 189 90 2477
M228 122 120 110 7.74| M254 300 230 110 19.96 | P323 55 55 5B 5.6 | P3i4 360 160 90 30.88
M230 120 80 9% 5.00 | M255 350 200 150 24.90 | P324 110 /5 75 8.35| P35S 400 250 120 67.60
M231 160 80 5 5.57 P25 160 75 75 9.10

WEST HYDE DEVELOPMENTS LIMITED, Unit 9, Park Street Industrial Estate, AYLESBURY, BUCKS. HP20 1
WW — 113 FOR FURTHER DETAILS

mounting brackets

. Phone: Aylesbury (0296) 20341. Telex: 83570

L WWW americanradiabisionzcom
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per rev: 200z inch torque.

120V Stepping Motor

120V Stepping Motor 1000-0-1000 ohm

750-0-750 ohn wili step at 50V
Bed Size 6 x 42 £26.50 ¢a

Bed Size 12x9 £39.60ea |

These can be changed with care to 12 or 24V Data supplied
Bed Size 6x 42" £33.50 ea. Bed Size 12 x 9" £46.50 ea 5V

P&P ALL OPTIONS £2 each
Pttt

NOW — AN X-Y PLOTTER ASSEMBLY
THAT EVERYBODY CAN AFFORD

Due to a large purchase we have an assembly consisting of frame with X & Y assemblies (no pen — but provision
provided), pulleys and cords; and YES two high quality stepping motors, these alone are worth the asking price
for the entire assembly. Two basic sizes are available, with various stepping motor options. All motors 200 steps

Bed Size 6 x 4%z

These are supphed for 12-24V operation. but
will ettectively step at reduced torque down to

£51ea. BedSize 12x9 £64ea

117

STEPPING
MOTORS ONLY

120V Stepping Motor
1000-0 1000 ohm
Can be changed with care to
12/24/48v Data Supplied
£8 each. P&P €1
Supphed for 12/24V operation
£13 each. P&P £1

Just think about

the uses!

DON’'T MISS

THE TELEFUNKEN D14-131
REPLACEMENT TUBES FOR
SOLARTRON (SCHLUMBERGER)
CD 1740
COSSOR CDU 150
S.E. LABS SM112
and the GEC/MOV 1474 TUBE

These tubes were fitted in one of the above oscilloscopes. but
were removed on the authority of the British Ministry because
they were not of British manufaciure They are warranted by us as

EX-DYNAMCO Oscilloscopes INVERTERS
30V Input 6KV Output. Size 2" x4 V2" x 1,'".
Complete with circuit £10 each, P&P £1

TELEPHONES. Post Office style 746 Black or
two-tone £6.50 ea Modern style 706 Black or
two-tone grey £4.50 ea. P&P £1 each. Oid black
style £1.50 each. P&P £1

HANDSETS only 706 style £1.75 each. older
style £1. P&P 75p

TELEPHONE EXCHANGES. Eg 15-way auto
matic exchange only from £95.

EX-MINISTRY OSCILLOSCOPE

CT436
Double Beam DC-6.HMZ £120
MARCONI TF801R/8/S

being of as new condition
PRICE £55 EA. P& P £2.75

ALSO BRAND NEW TUBES FOR THE
FOLLOWING OSCILLOSCOPES
TELEQUIPMENT

S52 @ £10 ea
D51 @ £15 ea
S42 @ £10ea

DS53A @ £20 ea
D52 @ £15¢ea
S31 @€£10ea

BRADLEY 200 @ £85 ea
ADVANCE 0S3000 @ £85 ea
P&P all types £2.75 ea.

BRAND NEW — BOXED — ALL RECTANGULAR

D13-46GM P7 £35 ea
D13-51GH Green £65 ea
D10-210GH/32 £40 ea

GEC type 1496B £75 ea
Carriage all types £2.75

AND MULLARD & BRIMAR OSCILLOSCOPE TUBES

SIGNAL GENERATOR
Very good condition £385 each

Y Y
MARCONI R.F. POWER METER
Type TF 1152471 (CT419)

2 ranges 10 watts fsd and 25 watts
fsd 50 ohms
£65 each

HIGH NOISE IMMUNITY LOGIC
Dual in Line 16 pin ceramic packages
(Texas series 15300) 12V Power rail
polarity
Type 326 dual 2 input dual 3 input Nand Qate
Type 332 dual 2 input and with 4 invertors;
Type 370 Quad Flip Flop \
Mixed package — our se!ecnon AII Brand New

10 for 50p. P&P

DON'TRORGET YOUR MANUALS
&°A.E. WITH REQUIREMENTS

Normat

A VDU BOARD
WITHOUT KEYBOARD AND MO DISPLAY

A double-sided board with plated through 12% x 8 (4 Eurocard
size). 960 Characters in a 40 x 24 line format 64 ASCl
characters Flashing cursor. 32 controif functions available
Adjustable baud rate, Prowision far a keyboard. Serial input and
output. Requires +5V and —5V and — 12V and any modified
television or video monitor Board is crystal cantrolled to give a
rock steady display

Supplied in kit form (all components supplied) £80. P&P £1 75,
Assembled and tested £125. P&P £1 75,

Sorry for delay on deliveries — the demand took us by surprise —
the new lower price applies to all orders not yet fulfilled

* TRANSISTORS/DIODES/ *.
RECTIFIERS, ETGM/M \ !’1\

Guararpeed all fuil spec devices Manufactur,

At 5p each — ";(,1/

BC147. 2N BC| 4{ BC3488B. BC171A-B
BC4d13. D1 B 0. BAX1 m937 BA102BE, BZX8B3,
1564 2N5 NIV,

At40p cach S' Vi — lk:\/.éA
BFX85 JN4733ﬁr 745N BYX 10- Lot

BYZ10 15p ea: TIP30 20p ea, TIP34A — 50p ea; BD538 — 40p
ea, Heavy Duty Bridge Rectifier — 20p ea. CA3123E — £1 ea
BDYS5 — £1ea. 2N3055 — AOp ea TIP31B — 12p.

TBA560CO £2ea.. 1N4436T — TO3 Flat mount 10A 200pw £1
ea. ZN5879 with 2N5881 Motorola 150W Com pair. £2 pr

BD535/BD538 Comp. pai-— (8
Linear Amp 709 — 25pjea, -~ *\
High Speed Voltage Cut-ul Ror 710 151}&_-—'\

P&P Extra on all items

\ d \
FINNED HEAT SINK — w503 — s}y}v." x 3" x 1X
50p ea P&P 75p

Texas Bndge Recufier 55B05-50V 5A 60 ea P&P 20p. .~

E(E)&WERFUL MINIATURE GERMAN 12V
ERSIBLE MOTOR. No logd current 70MA.
Adxcessive load 400MA. Size 1V2\x 13/16 dia

aft 5/16 x approx. 1/16 dia §0p each P&P
ady

NOW — INCREASED AREA'GIVEN TO
PICK-A-PACK AT 50p

Larger volume of new components you can t afford to miss

/

pertb

TEKTRONIX OSCILLOSCOPES

541A with G Plug-in £160. 545 with CA Plug-n £200. 547
Main Frame 581A Main Frame 585 with 82 Plug-in £425.
661 with 451 £350.

FM/AM SIGNAL GENERATOR type AN/USM 16, 1010
420MHZ Limited quantity £250 each

TRIPODS P& T HEAD £22.50 each. J

Stocks of better oscilloscopes always changing. En-
quiries please Plug-in units not sold separately

R&S Audio Freq Spectrograph BN48301 £650.
MARCONI) Sweeper TF1099 £45 each
H.P. Oscilloscope type 1858 £100 each
TEKTRONIX OSCILLOSCOPE type 502 High gain
Limited bandwidth £ 185 each
R&S POWER METER BNRD-BN 2412, 50 £50.
R&S POWER SIGNAL GENERATOR BN41001
100KHZ to 30MHZ £275.
R&S SWEEP GENERATOR BN424:
£175.
R&S Z-g DIAGRAPH 300-2400MHZ BW3b12
condition £60 ea
R&S ENOGRAPH G Type BN18531 £120.
H.P. TRANSMISSION GENERATOR 3701A with
3702A Demodulator Display and 3703A Group Delay
Detector £600.
H.P. TRANSFER OSCILLATOR 5408B £30 ca
H.P. AC/OHMS CONVERTOR 24108 £80.
H.P. DIGITAL COMPARATOR £80.
TELONIC SWEEPER SM2000 Various plug-ins Frame
£80. Plug-ins averaye £60 each — reduction for quantty
ALFRED OSCILLOSCOPE. Model BO0OO wih SWEEP
NETWORK ANALYSER Modelr 7051 with info £240 ea
KNOTT WOBBULATOR SYSTEM 1vna WMR22 RNG51
with WMC BN852 and WMA BN850 0 50MHZ £700.
MARCONI TF868 UNIVERSAL BRIDGE £70 ea
AIRMEC SIGNAL GENERATOR type 204 1-320 MHZ
£250.
JustIn — R&S POLYSCOPE SWI3B 1 al ine low price
of £375 each Some POLYSCOPE SWOB11 at £550
rACh
"MARCONI! SIGNAL GENERATORS. freq range 10
470MHZ Type 1FBO1D 1S £260 each
MARCONI AM/FM SIGNAL GENERATOR 7F2002B
£650.

50KHZ-12MHZ

Good

BRUEL & KJOER Automatic Vibration Exciter type 1016
Sine Wave sweep trom 5HZ to 10KHZ £75 each

AIRMEC WAVE ANALYSER type 248 £40 each
POLARAD RECEIVER Model FtM-B2 Complete 1-10GHZ

£325.

RHODE & SCHWARZ Turntable Indicating Amplifier UBM
£75.

MARCON) TF142F DISTORTION FACTOR METER
giving percentage distortion on a directly calibrated dial and
Includes any spurious components up to 30KHZ £29.50 ea

[MARCONI VALVE VOLTMETER TF428B £12.50 enchJ

MARCONI RF POWER METER. TF1020A
£65.
JERROI D SWEEP GENERATOR 900A €165

WANDEL & GOLTERMANN and SIEMANS
EQUIPMENT

LEVEL OSCILLATOR 3W51B SWEEP UNIT WZ 1
LEVEL OSCILLATOR 3D335 RECEIVER LDE-1
SWEEFP OSCILLATOR 3W938b1a, TRANSMITTER
LDS-1 LEVEL TRACER (Display) 30346b1a. CARRIER
FREQUENCY LEVEL METER TFPM-76. LEVEL
TRANSMITTER 575 CRT, INDICATOR with Plug-
ins SG-1_SWEEP couvsnrenhg 1

Othesinits available Average prisg £120 per unit

175 ohm

12" MAG TAPE

é\znprqx 2.000 ft. NOW 25p each. P&P _£+70r 5 for £1, carr

FOR THE VDU BUILDER tube W
ea

Base connections supplied

Heads for PERDEC 6000/ 7000 — enquiries

PLESSEY VDU. No keyboard-we:rd etectronics £60 ea

Now available Ex-Stock TELEYYPE ASR33 from £450 ea

Also available KSR33 from £275 ea

0Odd 33RO not cased — can be demonstrated £160 ea

Limited quantity ot 35RO — 20ma loop can be changed 1o
ASC11 code (3 hours simple work and £10 parts) OUR PRICE
EXCLUDING PARTS REQUIRED £70 ea

£x Ministry TALLY Punches 8 level 110 char per sec. £50 ea
AMPEX TM7. Nice condition £225.

28-13GH 23x 17cmat £12

BURROUGHS 9 digit PANAPLEX numeric dnsplay 7 segment
0 25 dwgits with red bezel £2.50 ea P&P 30p

MINJATURE NIXIE TUBE type ITT 587OST Dngu size 05
Wire ended 50p each P&P 20p

CALCULATOR CHIP. GENERAL INSTRUMENTS type
GIMT4 £1.60 ea P&P 20p.

TRANSFORMERS 115V AC input Secondary 30V and 2.6V
10VA 50pea P&P 50p

HONEYWELL SWITCH ASSEMBLY. Size 1} x % x1
deep Blue plastic front Push fit Can be stacked side by side 2
pole c/o. Black push /pull centre operation Very smart. Could be
P C board mounted 15p ea P&P 10p.

271 WAY SELECTOR SWITCH. Single pole with reset coil
240V AC coits Additional switch contacts for auto reset etc £3
each P&P 75p

SNAIL BLOWER 110V AC 500 MA. Brand New by Airflow
Developments. Quiet and very good looking £3.50 ea P&P €1
POTTER & BRUMFIELD 18-48V DC Relay 3 polec /o Heavy
Duty 50pea P&P 25p

MINJIATURE KEYBOARD. Push contacts. Marked 0-@ and A-F
and 3 user definable keys £1.75 ea P&P 35p

MULLARD CORE LA4245 @ 15p ea P&P 10p

CLARE REED RELAYS 24V DC Co:l Single pole make Size
1V’ x 7/16" x 7/16" @ 25p each P&P 10p

Rey iction for quantity
— —

ED BACK LTD. Wave Form G(uwjhn Tyap. Saw/Sq. +

oitset £80. F 7
'NETT DEAD-WEIGHT PRESSURE GAUGE

TESIER. ( ompletewdirwerdhts £50.—

GENERAL RADIO PULSE SWEEP GEN. Type 1391B

£90

GENERAL RADIO. Osc Unit 1209B, 250-920Megs £50

each

AIRMEC AM/FM SIG. GEN. Type 407 200KHz-80MHz

£300.

FLUKE AC-DC VOLTMETER. Model 803B £90 each
WOODEN C.V. TRANSFORMERS. 230V input, 5 5V 5A
output £2 each.

ALCAD CELLS 40APH Type EP4 Sized':
Supnlied less fluid £4 each. P&P £1 75

TELETYPE ASR28 with buiit-in tape reproducer and print
an tape farility £450.

MARCONI CT44 Watt Meter 0-6 watts £25 each
EDWARDS HIGH VACUUM PUMPS 15C30 £50.

x2%2x9 high

BRI

A LARGE QUANTITY OF MISCEILANE(]IIS TEST GEAR— CHASSIS UNITS, ETC., ON VIEW AT LOW cosT

g Uniess stated — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prlces — Goods marked with * 122 % VAT, otherwise 8%
Official Orders Welcomed. Gov. /Educanonal Dept., Authorities, etc., otherwise Cash with Order

JOSLG v

Open3am t0530p m Mon toSar

-I=I-III.TMEAII L

7/9 ARTHUR ROAD, READING, BERKS (near Tech. College, King's Road). Tel. Reading 582605

www americanradiohistorv com

L
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WHY PAY MORE?!

MULTI RANGE METERS Type MF154 A.C /D C
volts 10 50 250 500. 1000 Ma 0-5 010
0-100. Sensimvity 2000V 24 range. diameter
133 x 93 x 46mm Price £6.50 plus 50p P&P
(€£7.56 inc VAT & P)

TRIAC.

Raytheon tag symmetrical Tnac Type Tag 250/ 500v 10 amp 500 piv

Glass passivated plastic tnaC Swiss precision product tor 0ng fecm

reliability €£1.25 P&P 10p (€£1.48 inc VAT & P} (inciusive of date and
appiication sheet) Suitable Diac 22p.

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260v. A.C.

BRAND NEW. All types.
200W (1 Amp) fitted A/C

WIRELESS WORLD. JUNE 1978

0 to 60 MINUTES CLOCKWORK TIMER.
Double pole 15 amp 230AC Contacts (no diat). £1.50. P&P 30p (£1.94
inc VAT & P)

MERCURY SWITCH /‘

Size 27mm x 5mm 10 for €6.00 (inc VAT €5.72) M
quantity 10

CONTACTOR

Mfg by Hendrey Relays. type C2839 220/250

voltmeter .. ......... £12.50

0.5 KVA (Max. 2z Amp) £15.00

1 KVA (Max. 5 Amp) ..... £19.50

2 KVA (Max. 10 Amp) £32.00

3 KVA (Max. 15 Amp) £35.50

Carriage extra 4 KVA (Max. 20 Amp) £60.00

LT TRANSFORMERS

032v/ 24y a1 1 amp €2.50 p&p 505 (£3.24 nc VA & P)
hyat 1 anp + 0-15val T amp Juv 1 wmp £2.50 L&p 50p £3.24
_nc VAT &P

25:0-25v at 22 amp €4.50 p&p 75p (€5.67 inc VAT & P)
0-12v/24v 10 amp €12.35p&p £1 50 (€14.96 inc VAT & P)
0-av/6v/24v/32v a1 12 amp €13.00 p&p £1 50 (€15.66 inc. VAT & P}
0-12v at 20 amp. or D-24v at 10 amp €12.00 p&p £1 50 (€14.58 inc

VAT & P}

0-6v/12v/17v/18v/20v at 20 amp €14.00 p&p £1 50 {(€16.74 mc

VAT & P)
0-6v/12v at 20 amp €11.85 p&p £1 00(€13.88 nc VAT & P)
Other types 10 stock. phone In enainries

—

GEARED MOTORS

100 R.P.M. 115 Ibs. ins.!!
1151b ns 110 voli. 50Hz. 2 8 amp. single phase.
spht capacitor motor. Immense power Continuously
rated Totally enclpsed Fan cooled In-line gearbox
Length 250mm Dia 135mm. Spindie Dia_15 5mm
Length 145mm, ex-equipment tested £12.00 Post
€1 50 (£14.58 inc VAT & P} Suuable transformer

2307240 volt £€8.00 Post 75p (£9.45 inc VAT & P)
N
GEARED MOTOR (\\E
(Type 1) 71 r.p.m. torque 10 Ib 1n M)
Reversibla 1/70th h p cycie 38 amp Thus U S.A motor is vtfered 10
with transtormer for 230/240v AC input. Price type £6.25 Post 75p
(€7.56 inc VAT & P) or tess transformer £3.75 Post 65p (€4.75 inc
VAT & P) (Type 3) 71 rpm 230 voit AC Continuously rated Non
reversible £6.50 Post 75p (€7.83 inc VAT & P)
28 r.p.m.. 204b. inch approx. 116y a ¢ _Reversible similar to above
drawing Mag by Wynstruments. Price £4.75 + 75p p&p. Tatai inc. VAT
£5 94 Suppled compiete with transformer tor 240v AC operation €7.25
PP £1 nc VAT £€8.91.

ACMO

56rpm 50ibs inch 240vAC reversible 0.7 amp _1‘
! e b

BODINE TYPE

351 b NI
ol g1 e £15.00 P4P 1 50 (€17.82).

AC ops Contact 4C/0 a1 20 amp at 440 volts AC
price £6.00 P&P 75p (€7.29 inc VAT & P)

230 VOLT AC FAN
ASSEMBLY

Powertul continuously rated AC motor complete
with 5 biade 6% aluminium tan New reduced
price £3.00 P&P 65p (£3.94 inc VAT & P)

21-WAY SELECTOR
SWITCH with reset coil

The ingenious slectro mechanical device can be
switched up to 21 positions and can be reset from
any posilion by energising the reset coil
230 240v AC operation. Uni is mounted on
strong chassis. Complete with cover Price £5.50
P&P 75 (€6.75 inc. VAT & P)

VORTEX BLOWER AND
VACUUM UNIT

Dynamically balanced to tally enclosed 9"
rotor with max air delwery of 15 cubic
metres per min Max. static  pressure
600mm W G. Suction or blow from 2
side-by-side 37mm 1D circular apertures
fitted to base of unit. Powerful continuously
rated 115va.c motor mounted on alloy base /
with fixing facilities Dimensions  Length
22¢m x width 25cm x heaht 25cm
1hese UNits are ex-equipment but have had minimum use Fully tested
prior to despatch Price £12 + £1.50 P&P (£14.58 inc VAT & P}
Suitabie transformer for 230/240vac €6 + £1 P&P{£7.561nc VAT &
P)

COM PRESSOR, precision built by Emer-
son USA Horizontally opposed twin head diaphram
type producing 20Ibs. Plus P S 1 per head 3 5 plus
CF.M Output wirtually pulse free. Powered by 110v
AC motor size 30x23x15cm Weight 7 kilos Prics
€20 p&p £2.00 (inc. VAT £23.76).

Sutable transtormer for 230. 240v A.C. £8.00 p&p
€1 00 (inc. Vat £9.72

¥ HY-LIGHT STROBE KIT Mk. IV

Latest type Xenon white light tube Solid state timing and triggering
circuit. 2307240 volt A C operation Speed adjustabie 1-20f.p $
Designed for large rooms, halls, et¢ Light output greates than many
(so calied 4 Joule) strabes. Price £18.00 post £1 (€20.56 inc VAT
& P} Specially designed case and reftecior for Hy-Light £8.25 Post
£100(€£9.99 inc VAT & P)

*_*****************t*ﬂ

« ULTRA VIOLET BLACK LIGHT
¥FLUORESCENT TUBES

P 4. 40 wart £7.75 (callers only). 2f1. 20 watt £5.50. Post 800 *
¢ (For use in stan bipin fittings) Mini 12in. 8 watt £2.60. Post 250 3
(£2.87 inc. VAT & P). 9in_6watt £2.00 Post 25p (£2.43 inc VAT
* & P) 6in 4 watt £1.75 Post 25p) (€2.16 inc VAT & P} *
* Complete bailast unit Either 6’7 9" or 12'" tube 230V A.C op *

£3.50 plus P&P 40p {£4.21 inc. VAT & P) Also avaitable for 12V
D C. op £3.50 plus P&P 40p (£4.21 inc VAT & P) *

KRR EREEREERRER R RN
WIDE RANGE OF DISCO
LIGHTING EQUIPMENT

S.A € (Foolscap) for details

*ddedk ok
PN

xx

PARVALUX GEARED MOTOR
Type SD18 240vAC reversible 80 rpm 50lbs
inch.

Price £15.00 P&P €150 (€17 87 ing VAT)

A_E.G. WATER PUMP
200/240v ac motor. 2850 rpm 480w
approx 1/3 hp dniving a centnfugal pump
with 1" iniet and outlet delivering approx
40 galls per min at 10ft head Ideal for )
pumping or circulating any non corrosive -
ight wiscosity hqud. Dozens of uses in

industrial labs etc Note this pump s not

self-priming. Price €15 + 75p P&P (€17.01

nc VAT & P)

CITENCO 19 RPM

FHP motor type C 7333/15 220/240vac 19
rpm reversible motor. torque 14.5 kg Gear ratio
144 1 Brand new incl capacitor. our price
£14.25 + £1 25 P&P (£16.20 inc VAT & P)

REVERSIBLE l\glOTOR 230V A.C
General Eleciric 230v A.C.. 1,600 r.p.m 025 amp. Complete with
anti-vibration mounting bracket and capacitor. O/A size 110mm x
90mm. Spindle 5/16° dia 20mm long. Ex-equipment testad £3.00.
Post 50p {€3.78 inc. VAT & P)

METERS 90mm Diameter y
’ RREEEY PR TRA O JUa 0 D0A U TL0A
8 14 A va's ty

ESRERL: Y ype 6217

¢! €3.50 ~- €4.32

CENTRIFUGAL BLOWER

Sionn type FEB 1906 022 220/240v A.C
Aperture 10x4%cm overall size 16x14cm. Price
£€3.75 p&p 75p (inc VAT £4.88) Other types

XENON FLASH

GUN TUBES

Range of Xenon tubes available from
stock S A E for full details

-y
Lt &
e 41
—_—d

—

available phone tor details

CROUZET 230V A.C.

2 R.P M synchronous motor. brand new. €2.90. p&p 30p (£3.48 inc
VAT) .

NI-CAD BATTERY

35 AH 1.2v Metal Height Width Length
{mm) {mm) {mm
10 75 29

£7.50 + P ¥ 50p (£8.64) inc VAT

MINIATURE
UNISELECTOR

wwide range of AC and DC relays available
R E l AYS from stock Phone of write n your
enquines

230/240V A.C. Relays: Arrow. 2¢/0 15 amp €1.50 (£1.84 inc. VAT
ar

T.EC. open type 3 c/o. 10 amp £1.10 (£1.40 nc VAT & P} Mag
Devices 2 c/0. 20 amp £1.50 (£1.84 inc VAT & P} Omoron or
Keyswitch 1 c/0. 7 amp £1.00 (£1.30 inc VAT & P)

D.C. Reisys: Open type 9/12V 3¢/0 7 amp €1.00 (€1.30inc VAT &
P} Sealed 12V 1 c/0 7 amp octal base. £1.00 (£1.30 inc VAT & P}
Sealed 12V 2 c/0 7 amp octal base, £1.25 (£1.56 inc. VAT & P) Sealed
12V 3c/o 7 amp t1-pin, £1.35 (€1.87 inc VAT & P) 24V Sealed 3
c/o 7amp 11.pin £1.35 (£1.67 inc. VAT & P) (amps = contact rating)
P&P on any Retay 20p

Other types available — phone for details

‘VENNER TYPE' ERD TIME
SWITCH

200/250v A.C. 30 amp. 2 on/2 off every 24 hrs. at
any manually pre-set tme. 36 hour spring reserve and
day omitting device. Built to highest Electricity Board
specification. Price £7.75 P&P 75p (£9.18).

! l.llll-lllll.I_Al_lrlrl_.ll-lv-lllllllll
SANGAMO WESTON TIME SWITCH
L Xl C£6.00 P& 5 £7.02 ¢ N
A0 avaal 3¢ I
Masasses saesaamans assss

A.E.G. TIME SWITCH
200/250V A.C. 10n/1 off every 24 hrs. 80 amps contacts (ideal
storage heater). spring reserve Price £10.00 P&P 50p (£11.34).

11.pin top entry plug complete with 11-pin PC socket £3.50 for 10
psir. p&p 60p + VAT (€4 43} Min 10 pair

12v 11 way 4 bank (3 non.bridging 1 homing
€2.50 P&4P 35p (€3.08 inc VAT &P

e —

MICRO SWITCHES )

Sub mun lever m/<witch tvoe MMI 4R 10 for £2.50.

Evge 3 115M wyuo1 (U tor £2,50 post paid (€2.70 inc VAT
)

BF lever operated 202 . . mf Unimax usA 10 for £4.00

RESET COUNTER

230 volts AC 3 digits mfg Veeder Root type
LU/ 144L €1.75 P&P 25p (£2.16 inc. VAT & P) ‘
7hg 24vdc nonset £1.50P&P 25p (£1.89inc
VAT & P}

6 fig 24v dc resetable £3.00 P&P 25p (€3.51
e VAT & P}

pius 50p P&P (min order 10) (€4.86 inc. VAT & P)
D P C/0lever m/switch. mig by Cherry Co.. USA Precious metat. low
resistance contacts. 10 for £2.50. P&P 30p Totalinc VAT £3.02 (min 10}

'NEW HEAVY DUTY SOLENOID =" =%~

Mrg by Magnetic Devices 240v AC

Operation approx 20ib pull at 1 25" Price éﬁ: [ 4= 2~
€7.00 PGP 75p (€8.37 nc VAT & P) I il
Similar to above approx 10b pull £3.50 ol ),

P&P 6Dp (£4.43 inc VAT & P) C——

230-250 VOLT A.C. SOLENOID
Swmular in appearance to Hustranon

Approximately 1%1b pull Swze of feet 1%"'X13/16
Price £1.00 Post 25p (€1.35 inc VAT & P)

24 VOLT D.C. SOLENOIDS
UNIT contaning 1 heavy duty solenoid spprox. 25 Ib. pult at 1 in
travel 2 solengds of approx 1 1b pull at in travel 6 solenoids of
approx 4oz pull at V2 n travel Plus 1 24V D C

Sy s gy e €390 P Aighn
240 A.C. SOLENOID OPERATED— —
FLUID VALVE =,

Rated 1 ps.a will handie up to 7 p.s« Forged brass
body. stainiess steel core and spring /2 in inb.s.p inlet

outlet. Precision made British mfg
PRICE £2.76 Post 50p (£3.57 inc VAT & P)

ALL MAIL ORDERS, ALSO CALLERS AT:

57 BRIDGMAN ROAD, CHISWICK,
LONDON, W4 588, Phone: 01-995 1560
Closed Saturdays,.

BIG INCH

Tiny precision built 3 rpm USA motor size only
1 % 1100 volt AC op. supplied with resistor tor 1 b
230 voit AC price €2.37 pap 20p 4 for £5.40 .
post paid

INSULATION TESTERS
(NEW

est 10 I! E spec Rugged metal construction
sunable for bench or field work constant speed
clutch Sizel 8in W 4in H 6in.. weight 61b
500 VOLTS 500 megohms
£49.00 Post 80p (£57.78 :nc VAT & 7)
1000 VOLTS 1000 megohms
£55.00 Post 80p (£60.26 inc VAT & ) SAE for
Ieaflet

AT -CURRENT RATE
MUST BE ADDED
TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING

POSTAGE UNLESS OTHERWISE STATED

ACCOUNT CUSTOMERS MIN. ORDER £10.00
SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

www americanradiohistorv.com

A.C. MAINS TIMER UNIT
Based on an electrc clock with 25 amp
single-pole switch, which can be preset for any
penod up to 12 hrs ahead to switch on for any
length of ime. from 10 mins to 6 hrs then swaich
oft An additonal 60 min audible timer 55 also
incorporated Ideal for Tape Recorders Lights
Electric Blankets etc Attractive satin copper hmsh
Size 135 mm x 130 mm x 60 mm Price €2.25.
Past 40p. (Total inc VAT & Post £2.87).

New ceramic  cOnStruction.  vitréous enamed

embedded winding. neavy duty brush assembly
continuousty rated

25 WATT 10 25 100. 150 250 500. 1k 1 5k ohm £2.40 Post
20p (£2.81 inc VAT & Pi 50 WATT 100 500 1k ohm £2.90 Post
25p (£3.40 nc. VAT & P) 100 WATT 1 /5 1025 50/ 100
250 500 1k 1 5k 2 5k 5k m £5.50.Pos! 35 £8.32 nc VAT
&P

Black Silver Skirted knob calibrated in Nos 1-9
bush |deal for above Rheostats. 24p ea.

1% dia brass

600 WATT DIMMER SWITCH

Easily fited Fuly guaranteed by makers Wil control up 1o
600w of lightng except fluorescent at mamns voltage { - .
Complete with simple instructons £3.85 Post 25p (E4.53  © \w
inc_VAT &P) 1000 watt model £5.80 Post 25p (€6.32 nc |

VAT & P) 2000 watt model £8.75 Post 40p (£10.96 nc
VAT & P)

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREE].
LONDON, WC2H 74J.
Tel.: 01-437 0576
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LANGREX SUPPLIES LTD

Climax House, Fallsbrook Rd., Streatham, London SW16 6ED
Tel: 01 -677 2424 Telex: 946708

U . .5 0AZ207 o . X INI6TI L. N .
AALTT 020 | ASZ15 125 | BC177 0.19 BDI3T  037° BF337 053¢ GMO378A  1.50 [ 1.25 0C206 175 ZTX531  0.20* 2N1893 033 2N3819  0.36°
o on (L4 5 | BCi7s 018 BDI3%  0.40¢ BF33%  0.55° KS100A  0.40* 0C20 200 | OC207 1.25 ZTX550  0.16* 2N247 140 2N3820  0.46%
AAYH 013 | Asz17 '35 | BCi79 0.20 BOI39  043° BFS21 227 MJE340 058 oc22 250 ocr7l 1.25 IN914 0.07 2N2148 165 2N3823  0.60*
YD o | A5m e | G oare BOLSO 047 BFS28 1.38 MJE370  0.65 ocz 2.75 ORPI2Z  0.83 IN916 0.07 2N2218 033 2N3866  1.00
e 2 RV s 2 | BCimr  oure BD144 200 | BFS6l 025 MIE37l 0.8 oC21 350 R2008B  2.25% IN40OI  0.06 2N2219 042 2N3904 0217
AAZie o3t | AU aGer | BGIM  an2e BD18) 138 | BFSS8  025° MIES20  0.65 0C25 0.90 R2009  2.25% IN4002  0.07 IN2220 035 2N3905  0.22°
AAZ17 025 | AUYlo 17e+ | BC212  eaar BI182 148 | BEWID 090 MIE52l 075 0C26 0.90 R2010B  2.25% IN4003  0.08 2N2221 022 2N3906  0.22¢
acir om | RAls oaee | BCm3 e BD237 080 | BFWIl 090 MIE2955 125 oc28 2.00 TICH 036 IN4004  0.09 2N2222  0.25 2N4058  0.20°
AC125 0.30 BA 148 0.15* BC214 017 BD238 0.85, BFX84 0.38 MIE3055 0.75 0C29 2.00 TIC226D 1.30 1N-005 0.13 2N2223 275 2N4058  0.15*
el o R IE A ot | BC2T a1 BDXI10 075 BFX85  0.41 MPEI02  0.30% 0oC35 150 | TIL208 025 INW0S 015 2N2368 017 2N4060  0.20°
e R o1z | BEzm oaze BDX32 225 | BFX87 035 | 'MPF103 030* 0C36 150 TIP29A  0.50* IN4OOT 015 2N2369A 021 2N4061  0.17*
ACIZS 035 | BAl36 oz | scar 0.45 BDY20 142 | BFX88 032 MPF104  0.30* OC41 0.50 TIP30A  0.60% IN400S  0.15 IN2484 021 2N4062  0.18°
e 020 | BAwE2 o003 | BC303 o BDY6) 075 | BFY50 028 MPF105  0.30° 0C42 0.50 TIP3IA  0.62 IN4148  0.07 2N2646  0.50 2N4124 0.17*
ACHIK 035 | Baxis  og7 | BCar 020 RF115 039 | Bivsl 0.26 MPSA06  0.25° 0c43 1 TIPRA 075 IN5400  0.14 2N2904 035 2N4126 0.
AC112 020 | BANI6G  0.07 | BC308  o0.18* BF152 025 | BFY52 026 MPSA56  0.25 oc# 0.50 TIP33A 100 INS401 018 2N2905 035 IN4286  0.20¢
AC142K 030 RC107 0.12 BC327 0.22* BF153 0.25 BFY84 6.30 MPSUG  0.32% 0OC45 50 TIP34A 1.20 1S44 0.06 2N2906 0.25 IN4288  0.25°
AC176 0.25 BC108 0.12 BC328 0.18* Br154 0.25 BIY9) 1.32 MI'SUOE  0.40% ocC71 0.45 TIP4IA 0.70 15920 0.08 2N2907 0.21 2N4289  0.25*
ACI87 025 | BC09 013 | BC337 019 BF159 035 BSX19 034 MPSU36  0.15% ocT2 045 | TiP£2A 090 15921 0.08 2N2924  0.15* 2N5457  0.35*
ACi88 025 | BClLI3 o015+ | BC338  o0.18° BF160 030 | BSX20 034 NET401  2.00 oC73 1 TIP2955  1.00 26301 1.00 IN2925  0.17* 2N5458  0.35¢
ACY1T 0.65 BC114 0.18* BCY30 1.00 BF167 039 BS)«Z] 032 NKT403 173 0OC74 0.75 r113055  0.50 2G302 1.00 2N2826  0.13° 2N5459  0.35°
ACY18 0.65 BC115 0.19* BCY3! 1.00 BF173 0.39 1.25 NKT404 173 OC75 0.60 11543 0.35* 2G306 110 2N3053 0.25 3N125 1.75
ACY19 065 | BCil6é  0.19* BCY32 1.00 RE177 0.38 B1 Y79 400R NE555 0.45 oC76 0.50 75140 0.25* 2N4 0.60 2N3054  0.50 28017 6.50
\Cy20 065 | BCl7 o2z | BCY3 090 13F178 0.45 19 0AS 0.75 acT 1.20 Zs170 0a2° 2N696 0.25 IN3055 065 25019 £50
ACY2) 065 | BCl18  0.18* BCY34 0.90 BF179 0.48 BU20S 2. 2’:‘ 0A7 0.55 0Csl 0.75 ZS178  0.54* 2N697 0.16 2N3440 060 25026 12.00
ACY39 125 | BCl25  0.a18° BCY39 3.00 BF180 0.45 BU206  2.25% 0Al0 0.55 0Csiz 100 zs27! 0.22* 2N698 0.30 2N344) 0.80 25103 1.50
AD143 070 | BC1%6  o025e | BCYw 125 BFI8! 045 | BU208 250 OA47 0.14 ocs2 0.75 75278 0.56* 2N705 0.80 2N3442 120 25302 075
ADI&! 075 | BCI35 o015+ | RCYs2 030 B1 182 045 | BYIOD 045 0470 030 ocs3 0.55 ZTXI07  0.11° 2N706 012 IN3525  0.90 25303 0.75
ADIS2 075 | BCI36 018 | BCY43 032 BF183 045 | BYI26 004 0A79 0.30 0C84 0.60 ZIX108  0.10° 2N708 021 2N36l1 120 25322 0.80
AF106 045 | BC13:  o1er | BCYse 023 BF184 039 | BYI27 015 0AB8] 030 oci22 1.50 ZTX109  0.12* 2N930 0.26 2N3702  0.15° 25324 1.25
AF114 025 | BC147 o010 | BCY?0 0.8 RF185 037 | BZx6l 020 0A85 030 | OCi23 1.55 ZTX300  0.12* INI13] 026 | 2N3703 0.5 25701 1.50
AFlI5 025 | BCl48  og0* | BCY7I  0.22 Bii94  0.12* | Senes 0490 0.08 OCl139 225 ZTX301  0.13* 2N1132 026 2N3704  0.15% 25703 1.50
AF116 025 | nClae o3 BCY72 017 BFI95  o0.11* | BZY88 0.3 0A9) 0.08 QC140 1.95 ZTX302  0.17* 2N1302 0.7 2N3705  0.15° 25721 3.00
AF117 025 | BCi57  o0.2¢ | BCZlI 1.50 BF196 013+ [ Series 0A85 0.08 OC141 225 2TX303  017* 2N1303 037 2N3706  0.14* 25745A 035
e o040 | BC138 o011+ | BDIS 060 BF197  0.14* | CRS1/05 045 0A200  0.10 oCl70 075 ZTX34  0.19° 2N1304 045 2N3707  0.18° 2S746A 035
AF186 Y50 | BCI33 o013+ | BDI2 1.50 BF200 032 | CRSI/40 060 0A202 011 ocC171 0.75 ZTX3I1 0.12¢ 2NI305  0.45 2N3708  0.14*
AF239 045 | nCier o013+ BDI23 1.50 BF224 0200 | CRS305 0.45 OA210 075 0C200 1.00 ZTX314  0.20* 2N1306  0.50 2N3709  0.15*
AFZN 275 | BCi170  o0u6c | BDI2i 130 BF244  035* | CRS3/40 0.75 OA211 0.75 0C201 15¢ ZTX500  0.13* 2NI307  0.50 2N3710 0.14%
AFZ12 275 | BCi7t  oi14® | BDI3I 051 RF257 037 | CRS360 090 0AZ200 065 0C202 125 ZTX501  0.14* 2N1308  0.60 2N37L1 0.15°
ASY26 045 | BCIT2  013* BDI32 054 BF258 042 | GEX66 150 0AZ201  0.65 0C203 1.75 2TX502  0.16° 2N1309  0.60 2N37TTL 160
b aSy2r  gse | BCIT3 0.5t BDI35  0.35° BF258 045 | GEX541 175 OAZ206 065 OC204 125- | ZTX503  0.17° 2N1613 033 2N3772__ 170
E92CC 497 EFS5 2.50° GUs0 966 | PC8St  0.85% QV08-100 85.60 | UCL83  1.a4® 3vit 1.00° 68Z6 1.78° 12AU6 050~ 5544 54.00 1
VALVES | e 5.51 EF80t 0.5 GUS5I 980 | PC95 0.70° QY3-65 4280 " 0.75% 4.65A 25.35 6C41t 0.40* 12AU7t  0.45% 5545 59.00
EI30L 1685 EF83 1.75* GXUL 1043 | PpCo7 1.08* QY3125+ 12.00 UF42 125+ 412541 12.00 6CBEAT  0.50° 12AV6 5551A 6270
A1834 600 | ElgocC 536 EF85t  0.50* GxU2  17.20 PCY00T  0.75° QY4250 51.30 UF80i 0507 4-250A  36.00 6CDEGA 4.00% 12AV7 55524  84.70
A2087 1048 | F)g0F 5.80 EF86t  0.45° GXU3 2142 | pCCR4t 045 UF85t  0.50° 4400 37.00 6CG7 L72e 12AXTt 0.45° 53553A 22530
A2134 481 | Eigocc 571 EF89 0.60° GXU4 2184 | PCC8S  0.45¢ Qv ) UF89*  0.50° 4832 10.00 6CH6 4.42 12AN7+ 0.82° 5642 3.16°
A2293 410 | Figst 790 | EFol+  oese | Gv50l  Laze | peCss  oese | OY5.3000A U4l 100° | ac35 4000 | 6Ci6t 0750 12B4AT 100 | 5654 361°
A2426 8.20 EI88CC 5.06 EF92T 0.75¢ GZ32 0.75* PCCRIE  1.05* 212,00 ULsat 0.60* 4CX250B 17.50 BCW4 4.72* 12BA6 0-50' 5651 180
A2521 853 | E280F  16.90 EF93t  050°. | G233 4.00 PCC189+ 0.65° QzZ06 20 18.40 UM 1.00° 4CX350A 3135 eD2t 0.30° 12BE6  1.60° 5670 2.86°
A2900 485 | Eamacc 785 EF94t  0.55¢ Gz3at 1520 PCCR05T 0.95* R1D 5.00 Uy4alt  0.75* 1CX150A 21.00 6DK6 2.49° 12BH7t  0.60° 5675 9.08°
A3a3 1843 | pagecc 1258 | EFSST 0300 | GZ37  4.00° | PCCRO6E 095t | RI7 165+ | Uvsst 065t | 4X150D 2500 | 6DQEB  304* | |12Bv7+ om0 | 56R7 1.300
AZ3! 110" ] EAs2 14.20 EF98 125+, | KT8l 3.50° PCES2t  L.72 RIS 3.95 VL5631 822 5R-254M  11.25 6EA8 2.21% 1261 1.00 5696 1940
AZdl 115 EAT6 150 EFI831  0.50% KT66  450* | pCFs0 96p RI9 1.00 XG1-2500 23.10 | 5R-255M 1125 GEBS 2.12% 12E14 19580 5718 3.360
BK448 6270 | [ aRCR0 0.40* EFIB4t  0.50° KT88 6.25% PCF82t  0.50" R20 144 XG5-500  16.80 5022 40.00 6EW6  0.80% 13E1 4355 5725 3.30°
BK484  BA70 | pacoir  0.50% EFB04S  6.50 KTW6l  1.75% PCFRET  0.65% RG3-250 2151 XG2-6400 64.95 5J-180E  495.00 6F6 0.75* 19H4 16.88 5726 220
BSH0 2725 | pAF42  125° EF8055  7.00 KTW62  1.75° PCF87¢  1.00° RG3-250A 23.28 .\'GQ2-6400 SR4GYT  1.00* 6123 1.60° 1945 22.50 5727 3.50¢
BSBIO 2775 | pApg0l  1.75% | LH9O  0.75% KIW63 1.75* | PCF200+ 1.05* RG3-1250 2095 7415 | 504G 152¢ 6F28 1.16* 24B9 30,50 5748 3300
BTS 3115 EB4l 1.75 EK90F  0.65* N8G79 8.40 PCF201t 1.05* RG4-1250 27.50 XR1-1600A 5U4GB  1.00* 6F33 10.75 30C15 1.56* 5751 2.93*
BTI7 5564 | gpgis o300 | EL: Lso» | M8080 380 | PCFROMt 0,55 RG4-3000 1905 | 5VaGt  085* | 61 800 [ 30C17 156 | 5763 si2v
BT1Y 19.00 | FpC33 175+ EL33 1.50° M8081 €33 PCH802¢ O.88* 113.09 XR1-3200 54.00 5Y3GT  0.85* 6H2N 0.75* 30C18 1.44° 5814A  2.60°
BT29  168.70 | Epcil 125 Ei36 0.75¢ M8082 4.5 PCF805  1.44¢ RR3-250 34.77 XR1-3200A 523 1.50° 6HIN 075 30F5 1.60 5840 4.0
BT69 17365 | Epcsl  1lo ELAL 1.25% M8083  5.61 PCF806  0.80% RR3-1250 62.37 5400 | 524G 112 6H6 0.75¢ FLL2 LIzt 5842 6.90
BI75 7025 | yBCoGt 065° | EL42 175+ | M809] 771 | PCF80S 144+ SIIEI2 1800 | XR1-6400 59.10 | 5Z4GT  1.00* 614t 0.75° 0F112 1720 5876A 9.18
BT95 . EBFR0  045° FL8 110 MR09%6  3.75 PCL82T  0.50° S130 2.00 XR1-6400A 6-30L2  1.00° 6J6+ 0.55 0FLIT Ld4e 5879 3.16°
CBL31 EBFS3  1.25° ELB3 1255 M8097 356 PCL83t 092" S130P 250 50.10 | 6AB4 0.75* 6J7 0.75% 30L1 0.84* 5886 10.50
CL33 EBF89%  0.40* EL84 0.45* M8098 3.20 PCLB4T  0.50¢ STV80 40 10.00 YD!120 206.00 6AB7 0.75° 6KAN 0.75% 30115 720 5963 187
Y3 EBL31  2.50° EL86F  0.50° M8099 520 PCLB5T  0.96° STV280-80 YDI240 206.00 | 6ACT 075 6K6GT  0.75° 0017 L72e 5965 2362
CIK ECH0+  0.40° ELSOT  0.75% MS100 5.92 PCLA6T  0.65° 20.00 2759 6.50 BAF4AT  0.70° 6K7 0.75% 30P4 0.92° 6005 165
C3A 1800 | pcgii 2800 E1.91 385 MB8136 6.12 PCL805/85¢ SUal 2.50 ZM1000  4.60 6AG7 0.75* 6K8 0.75% 30P19 1120 6021 146
C3JA 10.00 EC92 1.25* ELS5F  0.80% M8137 6.23 0.96* su42 9.00 ZM1001 53R 6A116T  0.70° 6KD6 4.79* 30PLI 132° 6057 6.23
DA 1685 | £C157  204.00 E1%6 1625 M8140 150 PD50 3.60° TDO3 10 15.00 /MI020 855 | 6AKST 030 616G 2.50* 30PLI13 L1720 605 8.40
DA42 881 | FCC13  350% EI360 2750 | msi4l 485 PE06-40N 2730 TD03-10E 17.50 ZMI021 796 | 6AK6  0.95° 6I6GA  150° 30PL14  1.6%* 6059 400
DALOG 3186 | £cc3s 1500 500504 Lsee | M8142 400 | PFL200 1127 [DO3-10F 1750 | ZMI022 823 | 6AL5T 0300 6L6GT  085* 30PLIS  1.72% 6061 425
DAF9It  0.40° | ECCi0 1250 F1509  3.18° M8144 175 15 22.00 ZMI1023 766 | 6aM4  2.30% 6L6GC  1.75* 35W4 0.6 6062 375
DAFS6  1.00° | ECCgIt  0.50° E1.82 4.42 M8149 5.10 121 7.00 ZMI030 1157 6AMS 3.85 6L7 0.75* 50C5 0.70° 6063 365
DET22 1512 | ECCga+ 047* FL822 561 M8161 576 TT22 7.00 ZMI04] 967 | 6AMEt  0.65% 6N2P  0.75* 7581 315 6064 5.0
DET24  41.00 | £CC83+ 0.55¢ EMB80 1.10* MBI62 5.75 TTI0 3750 ZM1042  11.08 6ANS 2.50* 6N3P 0.75* 75C1 155 6067 612
DFSIf  040° | LCCgat 050° | EMsI 1000 | M8I63 450 TY2125 020 | ZX105] 87.00 | 6ANBAt 070° | 6N7 075* | 8sAl 750 | 6072 377
D196 1.00* | ECCBS+  0.55% EMB4  1.00% M8IS0  4.60 rY4-400 56,10 IB3GT 035 | 6AQ5+  0.75° 6P25 3.60% 85A2 150 6080 685
DK9l+  0.55* | £Ccse 2000 EMS5 125+ M8185 370 TY4.500 7320 1B24 10.00 6AR5 0.70% 6Q7 0.80" 0AG 726 6097A x BXC
DK92 1.25* FCCB8*  0.75% EMS87 1.50* M8196 3.4 TY5:500 160.00 1B35A 17.00 6AS6t  0.80% 6R7 0.80° 90AV 7.16 40.00
DK96 1.10° ECC8  0.75* EN32 15.66 M8204 150 TY6-800 145.00 1B63 45.00 6AS7GH 1507 6SA7 0.80* i 1.50 6146A 4.27
bLy2 0.75%* { ECCO1+ 055 EN9IT 055 MB212 8.63 TY6-5000A IRS¥ 0.55* 6ATET 0.65 6SC7 0.80" 0CG 5.74 61468 4.65
DL%4 1.20* FCCI189  1.00° ENS2 5.81 M8223 2.30 198.00 1S5¢ 0.40° AUSGT 426* 6SF7 0.80* 90C\ 5.99 6159 600
DL96 LI0* | ECCO7 175 EY51*  0.75% MB8224 2.80 T'Y6-50008 1T4% 0.40° 6AUSt  055% 8SH7 0.80° 92AG 7.26 6189 6.08
DLS10 825 ECC808 2.25% EY8] 1.65* M8225 2.60 . 2A515 10.00 BAVSGT  3.74* 6SJ7 0.80* 92AV 7‘|s 520} 184
DLS15 8.25 ECF80t  0.80% EYS3 175 MB8248 6.72 TY6-5000W 2C39A1  9.00 6AVET 0.50° 6SK7 0.80* 95A} 415 6442 15.00
DLSI6 825 | pCpayt  as0e EYR4 3e5 | MUI4  1.00% 178.00 2C43 1800 | BAX5GI 3.10° 6SL7GT+ 0.70° 15082 1.80 68838 193
DLS19 R25 | ECige  075* CY86t  0.50% MX119  20.00 'Y7-6000A 2D21% 0.55 687 0.75 BSNTGT+ 0.70 150B3 330 6973 2.61
DM70 125 | ECi3s 2000 | Eyss  175* | MXI23 3450 21600 | 2E26 3.00 | 688 075 | 65Q7  0.75* 150C2 150 | 7025 120
Bvil 12 | ECHI2  1lse | EYsoa 136 | MX145  271s TY7-6000W 2142 60.00 | 6BA6t 050 | 6SR7 075" | 150Cs 230 | 7551 365
BT o ECH8!t 0.50% EY802  082* MXI5]  11.69 175.80 2155 175.00 6BA7 5.12 6557 0.75% 211 5.00 7586 679
X e | £CHB3  085e E233 0.55° MX152  74.00 TZ30 15.00 2170A 23500 | 6BABA 375 6USG  2.00% 723ABi  8.00 7587 12.54
FCH847  0.85% E240 1.25¢ MX161 76.50 Ui820  2.50° 2]J70B  250.00 6BC4 37 6U8tH 0.40* 803 10.00 7609 31.80
E551 2188 | pCisor o0c | Ez4l 125+ | WMX163  12.60 U9 811 | 2K251 950 | 6BE6 045 6UsAt  055% | 805 2000 | 7868 293¢
Essocc L97 | om0 | Ezsor 030 | MXNied 1256 U25 L16* | 3-400Z 3500 | 6€Bi6:  1.2p* 6VEGTH  0.60" 807+ 100 | 7895 7.48
0CF 640 | Ecigr 055 £Z81+  035° MX166  105.00 QQ\'m 20At U26 1442 3500Z  35.00 | 6BJ6t  0.80° 6X4t 0.45* 811A 280 8005  25.00%
E8OF 5.71 ECLS3  1.50* EZ90t  0.45% MXI68  24.00 10.50 u3? 11.00 3A5 1.35 8BK4 4.21* EX5GTH o 55+ 812A 725 8065 5.50
E80L 548 | ECI84 090 | Fwas00 2500 | N7B 7500 | QQ\O06-40AT UABCS0t 0.50° | 3B24 500 | 6BL6 8500 | 7B7 100 | g3 1000 | 8122 3315
EBICC 576 | pCigs  112* | FW4800 2.50° | OA2t 0.45 1300 | UaFs2 075+ | 3B28t 400 | 6BI7G! 386* | 7C5 L75* | g3 3000 | 8i36 154
EB11 575 | ECLs6t  065° | GI.371K 1500 | OA3 110 | QQV07-50 UB4]  125* | 3829 1000 [ 6KME 8500 | 7C6 1250 | 866 885 | A417 340
E82CC 6.12 ECLLS0O 7.00% G55-1K 9.50 0A4 1.10 16.70 UBCS1+  0.75° 3B-240M  15.00 6BN6 0.80* 7H7 1.00* 872A 1 |A4o 18042 5‘31
ES3CC 623 | EF37At Leo* G180-2M 1290 | OB2% 045 QQ7.03-20A UBF89 050 3B241M 1506 | 6BQ7A 155 7R7 1.50¢ 922 436 18045 571
EB6C 893 1 EF39t  160* | G2402D 1175 | OB3 075 27.50 ccea 075 | 3¢23 1000 | 6BR7  400° | 757 2.25° | 9lA 1224 ’
E88C 538 | Erjo 115° G400-1K 1350 | OC2 2.30 QQZ06-40A CC85t  0.50 3C454 6.00 6BR&T  1.20° 7Y4 0.75* 1624 125
ESSCCH 100 | gpy) 120° | GN4 450 | OC3t 045 42.60 Crgo 075 3CX100A5 6BS7 4.00° 724 0.75* 1625 1.00
ESCC 506 | pryy 2.00* GN3A 450 | OD3t 0.45 Qu37 11.00 CHa2  1.20° 2000 { 6BW6  3.75° 11E3 34.00 2050 250 1
E90F 516 1 EFsot 0.6 GS16 9.00 | 024 0.75¢ QU312 3.00 UCHBIt  0.50* 3E29+ 550 6BW7 140+ 12AT6  0.45° 12126 11895
ESitl 165 | grsy 5.00° GTIC 695 | PC86t  0.85% QV04-7 50 UCLA2t  0.50° 384+ 075+ 6BN7GT  4.96° 12AT7+ 0.45* | 42121 11895
INTEGRATED CIRCUITS | 12 os [ i ow [ s 20 | 7w ux
X . 17
BASES CRTs {EPIL 25.00 | VCRI38: 1000 | 7400 0.20 7422 035 | 7453 020 | 7494 0.80 74128 080 | 74172 5.00 ?;(‘)?!;N 1.27'§§
: SEDNE 4EPT 2500 | VCRI38A"12.50 7401 0.20 7423 035 | 7454 0.20 7495 0.80 74132 0.80 74173 1.75 "AA570  2.30*
B7G unskirted  0.15 éf\);l 850 | oLy 2500 { VCRI39A° 8.00 7402 0.20 7425 0.35 7460 0.20 749 0.90 74136 0.68 74174 1.57 VAAB30S 3.50°
BYG skirted 0.30 i) 9.00 | S Pl 35.00 | VCR517A 1000 | 7403 0.20 7427 035 | 7470 0.35 7197 3.67 74141 0.85 74175 1.00 TBA 1.84*
B9A unskirted 015 | 3BPL el B A=t 1000 | VCR517B" 6.00 7404 0.26 742, 0.50 7472 0.36 74100 1.75 74142 3.00 1176 110 TBAS520Q 2%'
B9A skirted 030 [ 3DP! 500 | Jop 300 | VCRBITC go0| 7405 0.23 7430 020 | 7473 036 | 74107 0.45 74143 3.00 1178 1.65 T .
P[‘;u Octal 0.20 :;E-g; 7.00 §CP1A 40.00 7406 0.55 7432 0.36 7474 0.40 74109 0.86 74144 3.00 74179 I:ﬁs n\[}ﬁ?gq ; 23'
uvistor 0.55 3.00 5FP15A 5.00 Iube Bases 0.75 7407 0.55 7433 037 7475 0.59 74110 057 TS 1.00 74180 1.65 TBAS50Q) 3.22*
Loctal 0.55 | 3GP1 6.00 5UP7- 5.00 =Surpl 7408 0.28 7437 0.42 7476 0.42 74111 0.86 74447 245 90
8 pin DIL 015 | 3P 800 | O o s 7409 % Y 7 Y 7411 . 7 i ot e HNETCETEED
L B R 500 | DG7s 2500 | vATSR 404 028 7438 037 | 7480 0.60 6 1.89 74148 2.00 74181 148 rBAGT3  219¢
' gm it 017 | a7 N0 DGT-32  36.00 774 10 0.20 7440 0.22 7482 0.85 ;41 18 095 4150 1.75 74192 1.25 TBA700 1520
0 g 1 | S0 3% | Dlse Diee Mpoogm | oddanog | G| T e | s e | i | Ao 2w
cans all sizes 0.30 3RP} 35.00 VCR9T 500 7416 0.40 7447AN 1.20 7486 0.40 74121 0.45 74[55 0.90 74195 110 TB,\,.?B.Q & %.
7417 0.40 7450 0.20 | 7480 0.52 74122 0.60 74156 0.90 74196 1.20 TCA270Q % 99+
. 7420 0.20 7451 0.20 | 7491AN 085 74123 1.00 74157 0.90 74197 1.00 TCAT60A 138°
Terms of busmass CWO Postage ana packing valves and semiconductors 25p per order. CK T's 75p. ltems marked * add 12 v,
VATY. Others 8%. P&P at 8%. i P arke ’
t Indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price ruling at time of Telephone 01-677 2424/7
despatch. ) Telex 946708
Account facilities {able to app d p with minimum order charge £10. Carriage and packing £1 on credit orders. E& O.E.
Over 10,000 types of valves, tuhes and i ductors in stock. Q ] for any types notlisted. S.A.E.
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(AGCTON) LTD,

Trade: 270 Acton Lane, Chiswick, W4 5DG 01-994 6275
Retail: 267 Acton Lane, Chiswick, W4 5DG

Registered in England 1179820

We have for sale the components set  Silicon BC 132 38236 Power 388F 30300
out below. All items are new surplus,  Silicon BC 115 780 1N 54000 Microelectronics 19600
and the quantities given are correct  Sjlicon BC 31.8B Leadsto 18 8364  Rectifier Silicon Bridge Semikron
at today's date. We invite you to  Gjlicon TIS92 9950 SKBB40 1750
make an offer for the whole of part  Sjjicon BC 2678 8930  Rectifier Selenium TV11 16K70V
in writing or by telephone (and  Sjlicon BF 156 1306 415
would initmate that offers made on  Sjjicon BC 2678 2650  Rectifier Selenium TV11.2KT 1190
the basis of prompt payment will be  Sjlicon BC 208B/L 4600
accorded preference). Silicon BC205A 2400 Diodes
: Silicon BC 205B 40595 Varicap MV 104 42379
Silicon 205 £820 Silicon BZX 61/C18 400
Silicon BC 205 2920 Zener BZX79C6V2 1259
Silicon PNP BD 436 3488 Zener OF 2299 In POS'N 405 185
Transistors Qty Si“COﬂ BC 209 18882 Zener ZF7.5 700
Silicon BD 135 9303 Silicon BF 259 18550 Zener Z527 1800
" Silicon MPS H.55 (UHF AMP Zener 6.2V IN 753A 14600
Silicon BD 562 Motorola 965
o PNP RF) 5473 Zener TN4750A Motorola 1820
Silicon BD 56 1 Motorola 965 N
' Silicon BC 349 14456 Zener IN5266B (68V) 28736
Silicon BD 165 Motorola 537 i
Silicon BF 394B Motorola 12810 Matched MPF 131 6722  Thyristor XF 7560 584
Rl N Thyristor SCR 2N6399
Silicon TE 00626 N-P-N- BD'165 Eg  Matched MPF 132 7705 : 27016
, 59556 Matched MPSH 11 1813 800V 7.6 Amp Plastic
Silicon BC 486 Motorola PNP 4180 BF 451 51000 Transistor MOS FFT 40823 1704
Siticon BC 328 PNP 12450 BF 154 18500 Transistor Field Effect
Silicon BC 204 760 G1 MEM630.008 4957

Silicon BD 183 6023 Transistor Field Effect
Siticon BF 273 19150 G1 MEMB32.005 5070

Silicon BF 274 6910 Silicon Diodes

Siticon BC 207 550 BA 164 Integrated Circuits

Siticon BC 348A 4700 BA 202 TBA 2718 1100
Silicon MPSA 42 Motorola 133918  Power XK 3017 MC 1352P 948
Silicon BF 394 41209 Rectifier B400 MC 1350P 2835
Silicon 16083 RCA 7014 Rectifier ES 325 B40C nA706BPC bw Audio Amp 7762
Silicon BC 109C 4900 1N 4816 Stereo Decoder MC1307P 9132

The above advertisement is a fraction of our stock holding. Trade & Export welcome. No
Mail Order other than trade. VAT extra 8% or 12%. P&P dependent on article, etc.

WW—073 FOR FURTHER DETAILS
G.EMILWARD ELECTRONIC COMPONENTS
RESIST COATED FIBRE-GLASS BOARD 3%

This is first-grade 1/16" board coated with positive resist. The sensitised surface 1s protected with Computer Boards containing;

removabie ight-proof adhesive fiilm making it possibie to handle hoards in normal lighting and to cut to 21'ICs. 24 Diodes, resistors. capacitors £1.00
exact size prior to exposure 17 1Cs. 26 Diodes. 3 Reed relays, etc £1.00
cuangerd voard 20dmm x 11annn x1.50 8 BC1078B, 8 BCY 70. approx. 80 other components. 2 for £1.00
Double board 204mm x ??Bm"‘ £3.00 Copper-clad paxoln. 245mm x 160mm x 1/16’" Pack of 10 sheets £2.50
Quad board 108mm x 228mm £6.00 | £ e Connectors 18 x 2. Pack of 10 £1.00
Grent' board 306mm x -156'1)):\/9!0;19: 40p. Fernc Lnlonde — 75p £9.00 Vero Boards, 90mm x 90mm x 1*'. pack of 8 £3.00.
Plain Copper-clad Fibre-Giass : Colour convergence controls, 10 assorted £1.00; 1N4005. 15 £1.00; Plastic BC108C. 10

. £1.00; 1N4148, 20 £1.00; BY126, 10 £1.00; MEU 22 (PUJ) 8 £1.00; MJE 340. 4
Approx 3 18mm thick Single-sided £1.25 square tuot £1.00; 2N3053 equiv . 10 £1.00; Silicon diodes. 100 £1.00; Zener BXY88 type 2ener.

Doubte- 5
Approx 2 00mm thick Sol:(]ii>::ggg g; gg :g:g;: ;gg: untested, 200 £1.00; Resistors. assorted 100 £1.00; Capacitors. s/mica. ceramic etc . 100
: ) £1.00;
Approx 1 Omm thick D;ﬁ;is::gs: gfgg zgﬂ::i :Zg: 3.000 reels 10" diameter 2" magnetic tape. used once only, all in excellent condition

Doubie sided £1.75 square foot packed in individual tins and cardboard outers. OPEN TO OFFERS!!

FOTOLAK Light sensitive lacquer i S e e s o 2
12 Volt Fluorescent Lightin
Positive resist in handy aerosol torm Just spray board allow to dry place 12 8-wal:‘1n'(mgs" G £3.75 1:2:%03‘; OFFEhR”! OI'“;"’)S’?VG’ UhOUO ue of )
positive of required Circuit on sensiised surface. expose develop and etch | 21 13-want hittings £5.00 LA I T )y IR Iel? GETS value of order §
You can produce your own perfect Circuits within minutes rather than weeks! ‘ Complete with tube } ?:: g"'ed“ r:‘;clhe";“gl"de"dw“? Pg%g’de(’f”'{' ('
I er s 1 m e n r r
| Inverter transformers £1.00 AAAAAAI; D.’AiLA-EiYAAA
AR AN A A N N N

Wrdely accepted by industry as the perfect medium for all prototype work
1 Onecanwilicoat 1.1 square metres of board £1.80 per can inclusive
TEL. 021-327-2339 | POSTAGE AND VAT INCLUDED § 369 ALUM ROCK RD. B’HAM B8 3DRI
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r ) 4
; EASY BUILD SPEAKER DIY KiTS
Specially designed by RT-VC for cost
£} conscious hi-fi enthusiasts. these kits
i incorporate two teak-simulate enclosures.
two EMI 13" x 8" (approx } woofers. two
tweeters and 3 paws of matching crossovers. X

Supptied compiete with an easy-to-follow
£2800 circuit diagram, and crossoves components
STEREQ PAIR 17put 15 watts rms. 30 watts peak, each unit

+ p&p 550 Cabinetsize20” x 11 91" (approx.)

+SPEAKERS AVAILABLE WITHOUT CABINETS BARGAIN 'PACKS
1t's the units which we supply with the enclosures illustrated
Size 13" x 8" {approx.) woofer (EMI} [1 700 per
tweeter, and matching crossover components  srereo pair
Power handling 15 watts rms, 30 watts peak. + p & p £3.40 cu RRENT cATAwGUE
. COMPACT FOR TOP VALUE These infinite baffle 4‘ PRIGE -

enclosures come to you ready mitred and professionally

finished. Each cabinet measures approx, perstereo pair p
12" x 9“x 5" deep. and s 1n wood simulate [850 Fy
Complete with two 8” (approx.) speakers for . ,

maximum ;ower handling of 7 watts. +p&pf220 PER PACK %

SPEAKERS Two modeis - Duo b, teak veneer 12 watis ? 1

rms, 24 watts peak, 185" x 133" x 73" (approx ). SEE OUR PR IGES

g

Duo 1, 20 wallgégz’.‘fﬂnwans peak, 27" x 13';’>E<R1’;Zmappx
Duollb £ | Buo Il £ PACK 1.2 x LP1173 10w RMS output power audio
1 7 0 &p£6.50 52 p&pL750 1 amp modules. + 1 LP1182/2 Stereo pre amp for

DECCA 20 WATTS STEREO SPEAKER stereo pair ceramic and auxihary input

This matching loudspeaker system (s hand made kit OUR PRICE £ 4 9 5 :,

comprises of two 8” diameter approx. base drive unit, with p+p £1.00 . "\.ﬁ‘" < g

heavy die cast chassis taminated cones withrolled P.V.C y Recommended set of

surrounds, two 33 diameter approx. domed tweeters PACK 2. 2xLP1173 10w RMS output pawer audio ACCEssonlEs rotary stereo contrals

complete with crossover networks. £4.00p & p.IZUUU amp modules + 1 LP11 84/2 Stereo pre amp for Suitable power supply partsincluding comprising BASS, TREBLE,
magnetic. ceramic and auxiliary inputs. mams transformer, rectifier. smoothing VOLUME and BALANCE.

L]
illus. 555% £6.95 “*#E £195  suso 95p

3 PACK 3 1xLP1179/2FM Tuning headwith AMgang. 1 xLP1165/1

AM/FM IF module, 2x LP1173/10w RMS output power audio .1

PORTABLE Here's the big-value portable disco console from amp modules + 1 LP1182/2 Stereo pre amp for cerarfiic .

DISCO RT-VC! It features a pair of BSR MP 60 type auto- and auxiliary mput < , . ®
C return. single play professional series record decks OUR PRICE £9 . .
pNSpLE Plus all the controls and features you need to give p+p £1.00 . b N / ”/ ... .
with built-in " ) ?
fabulous disco performances papt650
pre-amp Simply connects into your
" £g4o0 TRADE ENQUIRIES INVITED

existing slave or externa’ amplifier.
T —— =
’7 —— - s — v-
5 paat o - 45 WATT MONO

; - £ , e DISCO AMP
Ve lv,, 8- : e £73500
- ! citefltnideblotle 35% 5 20
o I 20 x 20 WATT STEREQ AMPLIFIER £99s0 Size approx. )
SN . Superb Viscount IV unitin teak-finished cabinet. 1337 % 54" x 6% =
Tourist [V e, Siiver fascia with aluminium rotary controls and ~ p&p 45 watts rms. 30 watts peak output. Big leatures
CAR RADIO KIT For the experienced constructor only pushbuttons, red mains indicator and stereo jack  £2.50 inctude two disc (nputs. both for ceramic cartridges. tape
Output 4 watts into 4 chms Complete with socket. Function switch for mic. magnetic and crystal input and microphone input. Level mixing controls fitted
speaker, baffle and fixing strp, for the experienced constructor pick-ups. tape. tuner, and auxiliary Rear pane! features two with integral push-puil switches. independent bass and
only. The Tourist IV has five push buttons, four medium band and mains outiets. DIN speaker and input sockets. plus fuse. i treble controls and master volume.
one for long wave band. The tuning scale is lluminated and 20+ 20 watts rms, 40 + 40 watts peak.
anlvac(ive smalll ?I2um||mum control knobs for manual tuning and ?0 x 30 WATT AMdPLIFIEH KIT ete | serail 70 & 100 WATT = )
volume control. 12 volts pos or ne or the experienced constructor complete in every delail. G- =
{altered mternally). Size approx. 7x2" 414" £12.50 Somilar Taciities a5 Viscount W ampliier. 60 + 60 peox £28.00 MONO QISCOAMPE" '\ 11 o
A MOTOR TOP 10 ACCESSORY WINNER p&p £1.50 papE2s0 f 14 <4 x 103 8 I ’ I I 10
FREE TO PERSONAL SHOPPERS BUYING CAR RADIO KIT worth AVAILABLE NOW built and fully tested with output  £39.60 Brushed aluminium i ' 4 F
ELECTROMATE Rear window heater. modern line element.  £3.00 30 + 30 watts rms. 60 + 60 peak. p&pE2.50 fascia and10tary controls | ®e
Five verticalshide coptrols - mastervolume, :
g:é!?:\ét £:|F(;E[RW|IH 30 x 30 KIT Mk. Il version, operates tape level mic level. deck level. PLUS INTER-DECK FADER
PERSONAL SHO PPERS into 4 to 15 OHMS speakers. Designed by R & TVC for the for perfect graduated change from record deck No. | to
UNIK electronic digital alarm clock mains operated, large bright LED experienced constructor. Complete in every detail. facilities as No 2 orvice versa. Pre fade tevel contiol 10 watt £57
display tilted disptay for easy viewing. silent operation Alarm and viscount IV amplifier 60 + 60 peak. Supplied with 2 Goodmans {PFL) lets YOU hear next disc before fading 8\, ¢4 g
9 minute repeater, PM and secs display size Compact 12 bass woofer with crogped 14,000 Causs Magne!. 30 't in. VU meter momitors output level 100watt £§5
t05mm x 115mm x 50mm approx £7.95 watt rms. handling +3'4* approx. tweeters and crossovers Output 100 watts RMS 200 watts peak.
" £49.00 p & pE4DD
16016 VOLT MAINS TRANSFORMER. 2"z amp. £2'50 F 2 CHASSIS RECORD GARRARD DECK CC10A £7.95
BSR Record auto deck on plinth with ADD-ON STEREO CASSETTE TAPE DECK KiT; - PLAYER DECKS Aecord changer with cue. sieres i
stereo cartridge ready wired. f11 95 Designed for the experienced D.1.Y. man. This : "'S";C cacriet. s £200
p kit comprises of a tape transport mechanism, BSR MP60 TYPE Single
:ti?ui::"scllelgrfri:?s"hs UL f595 ready built and tested record/replay playrecord player £1 595
electronics with twin V.U. meters and less cartridge. p&pf255

Al
&' Cartridges to suivabove

LCD 5 function men's digital watch !
£7.95 level control for mating with mechanism.
Acos, magnetic sterec £4.95

stainless steel finish

R . Specificatigns - Sensitivity - Mic. §

t«gg:s':la':?l'eos"s E:;z?f".g(s;i?”“ mens Gl £13.95 0.85 mV « 20K OHMS: Din. 40mV 2w Ceramic stereo £1.95

€REO C a 400K OHMS : Qutput - 300mV RMS per channel « 1KHz approx BSR automatic record player deck
star: l?se:ssg?t[ 'ECDfdl/feNZY fE“"Y built :’vC £1 95 from 2K OHMS source - Cross Talk — -30db- Tape Counter cueing device and stereo ceramic head. p & p £2.55 [995

: b CILCTH TETRIN D {Ex Equipment } ° 3 Digit- Resettable - Frequency Response - 40Hz -8KHz £ 6db £
AM. FM. TUNER P.C.B. with Mullard LP 1186, ) BSR MP 60 type. complete with magnetic cartridge. 29
fg 50 Deck Motor - 9 Volt OC with electronic speed regulations
1185, 1181 modules. . Key Functions - Record. Rewind diamond stylus, and de luxe plinth and cover. p &pfa.50
100K Multiturn Varicap tuning pots, 6 for £1 nn FastForward. Play. Stop & Eject. p &pf2.50 £1 995 Home 8 Track cartridge player This unit will match £1R50
MUSIC CENTRE CABINET with hinged smake acrylc top, h 00t Extras® Mains Trans. to suit £2.50 p.p. £1. with the Viscount IV §"x 8" 33" papi250 (16
I smoke ic top,
finished in natural teak veneers. size 30%" x EASY TO BUILD RECORD PLAYER KIT
14%" x 7% approx. f595 i;::I:;:":g:1\»‘::::“::&“ for the D-1-Y man who requirtes a stereo H
R TnVi|C
MULLARD Built power supply £1 50 & ﬂmtb' Dvﬂm‘:ﬂ credit card unit 8t a budget price, compnsing ready
a umber assemoled stereo  amp. module, Garrard §
DECCA DC100D Stereo Cassette P C B 323 EDGWARE RDAD, LONDON W2 auto / manual deck with cueing device,
th i (e a g
complete with switch oscillator coils and £2 95 29¢ HIGH STREET, ACTON. W3 6NG bSTn 3 pre-Cut and finished cabinet work Qut-
tape-heads. . . ALL PRICES INCLUDE VAT AT 12.% i put 4 watts per channel. phones sockel e
FERGUSON. 3-speed. 7" HIFI tape transport £1 5 95 All items subiect 1o availability and record/renlay socket. including 5 e
i echanim. complee with 0 cover 95 R Price correct al 1478 and subjec 10 change wibout10ice 2 SPH ERICAL I speaka £1995 papra05 L
==

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mai Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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OCKET
ERMINAL

Midget duplex unit with man-sized facilities

Until you ve tried it, you won't believe how much capability
we 've packed into the new Pocket Terminal. We've gone
all-out to make it the most practical and useful hand-held data

B CO MU NICatioNs device available.

Here's just 3 few of the facilities:
e Transmits 128 ASCII codes.

o Displays full 64 character

ASCll set clearly.

® 30 character memory accessible
through display.

® Single 5V supply required at
400mA max.

110 or 300 baud transmission,
selectable.

®20mA loop or V24 /RS232 level
versions available.

®Parity codes and stop bits settable
to your standard.

®Reacts to bell, cursor and
formatting control codes.

o
~ POCKeT TERMINA,

i = Pocket Terminal is a convenient, versatile, totally
portable tool for anyone who needs to communicate with
computers or their peripherals. Send for details now from:

@GR ELECTRONICS LTD.

Fairoak House.Church Road, Newport, Gwent NPT 7EJ. UK.

Telephone . Newport (0633) 67426 Telex:28604 Ref1796

WW — 134 FOR FURTHER DETAILS
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/BARGA;N OF THE MOI:TI-N
M TANK "

C
o ‘tg\
ARG =Fonons |

By ?‘TLLG

[ e Commx

Fascia F;IatejActual size: 12.6 x 21cm)

TANK BATTLE
T.V. GAME 01 15

E MISSED P ‘ A et

AY-3-8710 £10.90
Sound & Vision Modulators
£4.90 &0 A
P.C.8. £2.90
BASIC KIT £19.90
Just add controls and case
COMPLETE KIT £27.90 COLOUR ADD-ON KIT £5.90

with FREE Power Supply No extras Blue Tank. Red Tank, Green Background

needed Fits easily to ALL Tank Projects

OPEN SIX DAYS A WEEK 10am to 7pm
at 14 Station Road, New Barnet, Herts EN5 1QW
{Close to New Barnet BR Station — Moorgate Line)

Make cheques or postal orders payable to Teleplay,
send your order (No stamp needed), to
Teieplay. freepost, Barnet EN5 2BR

or telephone your order quoting
your Barclaycard or Access number

Ve wekveme Ao

GOLDRING G103
Belt Drive Turntable

Famous name turntable slashed
‘to near half price. Complete with
plinth, cover arid leads Accepts
any standard cartridge dec
FULL 12 MONTH GUARANTEE

OUR PRICE

£26.95

p/p & Ins £2.50)

- R RP c54
SAVE

OVER £24“§f

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 9
plinth and cover. The pleasure of £ 6 5
assembling your own deck. (+ p.p &ins. £175)
(Plinth, cover and cartridge not included) ALL PRICES
Usually sold for £54.95 with plinth and cover. INC. VAT
Call in or send cheque, P.O, M.O, Access, '
Barclaycard, Diners Club or American Express Number.

S0z SoundHudio

248/250 TOTTENHAM COURT ROAD, LONDON W1. TEL:01-637 1908
WW—092 FOR FURTHER DETAILS
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Reading maketh a full man ... .Francis Bacon (1561-1626)

Room W6

313 Kingston Road, liford
Essex, 1G1 1PJ England
01-553 1001

NTERPRISES

From the representatives in Europe . . . for America’s leading Micro-computer magazines and books, for the
hobbyist, educationist and professional alike, we bring you a little light browsing!

orders (24-hour service)

‘Tick here or indicate quantity ordered. Tick here or indicate gquantity ordered Price Price
From Adam Osborne Associates UK Overseas
* From Creative Computing Press If Different
",VTRODUCTION TO MICROCOMPUTERS 5 95 Best of Creative Computing Volume 1 £6.95
:yo:ume (l): ghe' Bf:gmnerf Book 25'95 Best of Creative Computing Volume 2 £6.95
e ASICACONCERLS : 101 BASIC Games (Revised & Reprinted
Volume 2: Some Real Products (Revised Late 1977) £11.95 Feb. 78)C s (s prn £5.50
g5 | | e Colosal Computer Carioon Book
750 Presrammine for Logic Design £ A G
g Three Binary Dic £1.00
(Available May 78 approx) £5.95 N Free : v DI eEI
8080A /8085 Assemnbly Language Programmin £6.95 rom Everyone Else
Some Common BASlyC Proggragns & & £5.95 TMV Typewr:ter Cogkboolz;yk?olnz Lan§aster) ggg
agazine storage boxes (Holds 12 minimum .
BUSINESS PROGRAMS IN BASIC Sybex: Microprocessors . £7:95
Payroll With Cost Accounting £9.95 Sybex: Microprocessors Interfacing
Accounts Payable & Accounts Receivable ‘Techniques £7.95
(Available from June 78) £9.95 D"\'y":lumi i—l(:{medComputers £6.50
i A t 78 £9.95 olume 1: Hardware b
General Ledger (Available Augus ) Dilithium: Home Computers
From Scelbi Computer Consulting Inc. Volume 2: Software £5.95
6800 Software Gourmet Guide & Cookbook £7.95 Getting Involved With Your
8080 Software Gourmet Guide & Cookbook £7.95 Own Computer ) _ £4.75
8080 Programmers Pocket Guide £2.25 Computer Programs that Work (in Basic) £2.55
8080 Hex Code Card £2.25 * From Basic Software Library
8080 Octat Code Card £2.25 (from Scientific Research Instruments)
8080 Guide and One 8080 Code Card £4.20 Vol 1: Business and Personal Booking
8080 Guide and Both Code Cards £6.00 Programs £17.50
SCELBAL High Lével Language for '8008/8080" Systems £39.25 Vol 2: Maths and Engineering Programs £17.50
SCELBAL String Handling Supplement £8.00 Vol 3: Advanced Business Programs £26.95
SCELBAL E'xtend'ed Maths Supplement £4.00 Vol 4: General Purpose Programs £7.95
Understanding Microcomputers & Small Computer Systems £7.95 Vol 5: Experimenters Programs (General
SCELBI ‘BYTE’ Primer £9.95 Purpose) £7.95
8080 Standard Assembler (In Block Format) £15.95 Vol 6: General Ledger Program £32.50
8080 Standard Editor (In Book Format) £9.95 Vol 7: Professional Programs £26.95
Magazines: Back Issues
From Peoples Computer Company & L
Reference Books of Personal & Home Computing £4.95 Personal Computing £L.75
What to Do After You Hit Return £7.00 g"elr)fgggsﬁ%eun al g%gg
/ 1 £10.00 r. T .
iiote Sl RAEE U Computer Music Journal £2.50
*From Kilobaud/73 Magazine Inc. e eI £150
Hobby Computers Are Here £3.95 e s “-7?
New Hobby Computers £3.95 Calculators & Computers £1.75
. £1.50
From Dymax Inc. ROM
Instant BASIC by Jerald R. Brown £4.95 %"Oba"d ggg
Your Home Computer by James White £4.95 :
My Computer Like Me .. .When I Speak MAGAZINES: Subscriptions
BASIC By Bob Albrecht £1.65 Personal Computing (Twelve Issues Yearly) £16.00 £17.00
Games With A Pocket Calculator by Interface Age (Tweleve (Twelve Issues Yearly)  £20.00 £20.50
Thiagarajan & Stilovitch £1.75 Dr. Dobbs Journal /Ten Issues Yearly) £13.00 £13.50
Games, Tricks and Puzzles For a Hand Computer Music Journal (Four Issues Yearly) £8.50 £9.00
Calculator by W Judd £2.49 Peoples Computers (Six Issues Yearly) £8.00 £8.50
Kilobaud (Twelve Issues Yearly) £20.00 £21.00
*From BYTE Publications Inc. . BYTE (Twelve Issues Yearly) £15.00 £15.00
Papgrbytes: . , Creative Computing (Six Issues Yearly) £8.50 £9.00
Tiny Assmbler for 6800 Systems ) £5.75 Calculators & Computers (Seven Issues Yearly) £10.00 £10.50
Bar Code Loader for 6800, 8080, Z80 & 6502 Micros gégg ROM (Twelve Issues Yearly) £16.00 -£17.00
Best of BYTE Volume 1 o 73 (Twelve Issues Yearly) £20.00 £21.00
ETi/B
Send to address above for the attn. of David. Room Wé All Orders must be Prepaid
HOVIOORDER : Indicate Payment Method: Total Enclosed £..........
Please note our prices include postage  } My cheque, P.O., LM.O. is enclosed in Sterling on U.K. Bank
and packing, but not insurance, f - '
wanted add 12pforevery £10 ot Books | ...... Charge to Barclaycard/Visa/Diners/American Express/Access
ordered. Make cheques, PO's etc pay- )
able to Credit Card NO. ... . e Expirydate ..... ... ... .. .. ... ...
L.P. Enterprises
CREDIT CARDS accepted NAITIE L o et e e e e e e e e
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS AdAresS . e e e
Phone 01-553 1001 for Credit Card | oo POSTCODE .........coiiinnann.

SYE® ccacnacnoaannenaoanacnanannoaabannanan0aaaen00dnaB6ana00005000000MI40000a0000000000a000

All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days
*BYTE subscriptions are processed in USA and are air-freighted & posted from Atnsterdam and will take 3 months to start.

_ TRADE ENOQUIRIES WELCOME
Due to fluctuations of the dollar prices are subject to change. Please mention Wireless World when ordering.
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Minimum Order £2
P& P 25p
tiease add VAT 1o total

SO
t4 pin 14p,

8 pn 13p, 16 pin 15p, '8 pin 36p.

Mail Oraer >Only

Govt., Colleges, etc. orders accepted.

TEC

54 SANDN

. =
7400 14p ’74107 36p CD400(?AE 458 Dunt Op Amp it Cor‘npAMPs 8 pin DI 00 | ci2s 1sp TRBFAVE()Sl Tg?g, 2N3055  48p PIUOES
74H00 28p [74109 89p | CD4001AE ZOp e e o GemDIL 8P | aci2e 25p BFYS1 220 | >n3433  67p | *SIGNAL
74500 63p [74110 55p | CD4v02At  20p | (130, GoovO e 8 hin DIl Jop | AC127 25 | BFYS2  22p | 2NJadz 140p | DAL Ha
74L500 30p [74111 90p | CDA00GAE  95p | Ca3160 1t Comp BhnDil 110 | ACI28 2% | BFYS0  s0p | w2N3ses  30p | OAS.  Z0P
7401 16p 174116 2 CDABO7AE 2 IM31BN  High specs gpnDIL  200p | ACH41  20p | BRY39  45p | 42804 B 9
Op g aC142  20p | 85x19  20p | #2N364a  asp [ QA30 4
7402 18p [74118 84p | CDA00BAE 107p | 'M32aN  Quad Op Amp 14 pin DIL 700 | AE10E 350 89X 20 20: WIN3702  12p 0A91? op
7403 16p {74120 120p | CD4009AE  &1p | UMH3BN Quag Op Amp L4pmiDl 1280 | L Cis87 26p | #BU105  140p | #2N3703  12p | 0A9S 9p
7404 20p {74121 32p | CDAG10AE  60p | Nodlv [iGh siow et g™ jo0h | aciex 3o [ BUIB  2s0p | #2n3704 12 | 0A200  Bp
74H04 36p |74122 54p [ CDAO11AE  20p | w136 Ouas Op Amp 1SPm0iL 1208 | ACIBE 25p | #8U205  200p | #2N3705  12p | RAZOZ 0P
7405 25p {74123 76p [ CD4012AE  20p | 3900  Quad Op Amo tapnDil - 70p | ACIBEBK  30p | ABUAG8 3000 | %0307 1zp | N916 . 8
7406 43p | 74125 73p | CD4013A€  S5p | 708 Ext Comp 8 tapnoi 3ep | 2049 BSp | *WERO OSP| N30 12p | 1N4148 ap
7407 43p | 74126 70p | CDAOTSAE  90p | 731 [ Comp 81apoDL 220 | \nigy  asp | M9l 2 #2N3709  12p | RECTIFIER
7408 25p [74128 75p | CDAO16AE  50p | /a; A ¢ PN ag | AF1I4 30p | MJU2501 225p | 2N3773 00p | HESICO 28p
7409 27p {74132 70p | CD4017AE 100p | 776 Programable Op Amp 105 180p | AF115 300 | MJ2955 120p | 2N3B6G  S0p | .Bv126 12p
7410 18p [74136 75p | CDA018AE 11 e AF116 30p' | MJE2955 130p | #2N3903  18p | L.Bv127  10p
B Op LINEAR1.Cs AF117 a0p MJ3001 225p | *2N3804  16p IN4OO1 5
74H10 28p 74141 75p | CDA019AE  S52p | ¢ i) = ne Geanerator 16 0nDIL 600 AF127 25p MJE3055 70p | #2N3905  20p IN4002 5:
7411 24p | 74142 320p | CD4020AE 120p | . A30254 Ot Clescade Amp jon "7 gsp | AF139 43p | #MPSAO6  30p | #2N3906  16p IN40O4  6p
7412 25p |74145 90p  CDA022AE 100 | «A3046 5 Transston Array 13pm DIl gop | AF239 - 4B | sMPSAIZ  sop | JNAG3E 0P | IN40OS  6p
7413 36p | 74147 190p | CDA023AE  22p | #CA3048 Quad LowNose Amp 16 pn DIL 200p | BC107/8  9p [ *MPSAS0 32 [ W4058  1%p | nNs007  7p
7414 75p | 74148 160p | CDA024AE 80p | *CAJ053 ! Cascade Amp 105 70p | BC108/B  9p | #MPSUOE - 82p | # o 13b| InNsé01 13p
7416 aop CA3080E  Op lransconc Amp 8pnDiL  @op | BC109/8 10p | #MPSUSE  78p | «2N4060  13p | iN5404 18p
7417 ggﬁ ;:}g? 172 CDAO25AE  22p | ,(a3089e  FmIF System 160n DIl 226p | BCI09C  12p | 0OC28  140p | #2NA123  22p [ N5407 23p
CDA026AE 17 [ «8C117 22 oc3s 1 «2N3124  22p . g
7420 18p | 74153 85:: CD4027AE sgz e A SOEmDIL ey3” |w8Cra7 W | 0568 aadp |emais 22 e 33va
7421 40p | 74154 150p | CD4028BAE  98p | 1C13038CC  VCO Fun Gen 1apnDiL 370p |*BC148 B [ ROCTI L 20p | AZNAII6 2201 Loomw . sp
7422 22p | 74155 90p | CDA029AE 120p | LM339N Vol Quad Comparator 13pn DL 200p ‘Bg“;gc 100 :sgo%g §°°’ oy 3 owmiw 18p
7423 37p | 74156 90p | CD4030AE  55p | w37/N  Dual 2WAud Amp 14onDiL 17sp | 8137 10 | TTE5a  aos | azNis03  27p '
* W Aud 14 DiL 99
;2%? ggp 74157 90p | CD4035AE 131p | 4im3g: Stored Preamp. DI 178 | *8C159 1p | #mP29C  s5p | 2naa27  90p | BRIDGE
742 p | 74159 190p | CDA040AE 120p | “1\1911N  Temp Conmotier gpaDIL 150p |*BCI69C  12p | ¥TIP30A  48p | #ZNS0D7 27 | PECTIEIERS
8 36p {74160 100p | CD404A2AE  90p | #ML1310P  FM Stereo Dec 13pnDil  190p |*BC172 1p | #TIP30C  60p [ w2N 27p
7430 18p | 74161 100p | CD4043AE 100p | *MC1351%  Lm Der Aud Preamp lipnDIL  g7p | BC177 18p | TIPIIA 52p | 2NS191 BSp
7432 36p | 74162 12 MCI2050  Mupher TapnDil sgop | EC178 17 | TREIC SZm | JNO1S4 e | 2t Yooy 230
Op | CD4046AE 140p 8C179 18p TIP32A 58 2N5296  56p | *1A 100V 27p
7437 36p {74163 120p | CD4047AE 100p *MC14961 Bal Mod Demad 14 pn DL 100p T1p32C P | WING401 SO, «1A 200V 30
7438 36p | 74164 120p | CD4049AE  63p nMSSgggP Electronic Artenuator 8pnDIL  160p :ggl gg :g: TIPI3A :(2): ING034 15(): *1A 400V 32:
«MC3 P s W Audho Amp 8pnDIL 160 3
e J% 74165 2200 | COAOSOAE s7p | “NEise Timor spnDL a0 |*BCIEZ 1% | TIP3 11se | NGI07 S8R 1IA S0V 30p
74166 160p | CDAOS4AE 120p | NESS6 Dit 555 14 pinDIL 100p 4 é *2A 100V 35
7442 70p | 74167 NES61 PLL with AM Demod 16 pm DI 425p |*8C212  11p [ TIP34C - 160p | Comp o 2N30SH P
743 1a0p | 74170 2508 | CDAOSOAE 136w | N2 piwnveo leanon azsp |8C21 m | ERR 2 | SN S| 1A I00V ash
7444 180p | 74172 720p | CDAOS9AE 600p | nrcos 0 o @ o 1g0n | BCag 36p | TIP36A 270p | 10230 250p | *3A 200V 60p
7445 120p | 74173 160p | CDAOBOAE 130p | NES67 PLL Tone Dec 8 pinDIL 180, 8C478 30p | TIP36C  340p | 40360 40p | x3A 60OV 72p
7446 100p | 74174 120p | CD40B9AE 27p | ABCais Vol to Fre Converter SpnDIL 400p | *BCS16 80p | TiP4TA  65p ) 4036)  45p TR Y e
7447 70p | 7417 SN72710 DMt Comparator 1ipnDIL  sop | *BCS17 65p | TIP41B  70p g J
5 85p | CDA071AE  27p SR PR A 4 BCYT0 18p TIP41C 78p 40364 120p 6A 50V  90p
7448 80p | 74176 120p | CD4072AE 27p | * ML (X 1épn DL 120p 1 gey gy 22 TPa2a 70p | 40209  80p | 6A 100V 96p
7450 1 *SN76003N Pwr Aud Amp with int HS 16 pin DIL 245p P A 200
& 8p | 74177 120p | CDA0BIAE  21p | 4SN76013N  Pwi Aud AmpwithintHS 16 pin DIl 140 B8Cv/2  1@p | TiPazB  76p | 40410 85p | 64 200v108p
7451 20p | 74179 16 Lo pin Pl B3 63 TIP42C 82 40411 300p [ 6A 400V 120p
Op | CDA093AE  95p | #SN76023N.  PwrAud AmpwithintHS 16 pin DIl 140p P P 10
7453 20p ’ BD132 o5p | TIP2955 78p | 40638  130p A 400v270p
74180 110p | CDAS02AE 138p | *SN/6033N  Pwr Aud Ampwith mtHS 16 pinDIL  230p 11593 10594 100 25A 400V 400p
7454 18p | 74181 298p | CDA510AE 130p | ¥SP5010 Proscaer d50MHz 10 16pnDIL 675 | 180132 30R | S0 308 | aoses 110
74860 «TAAB21A Aud Amp for TV QiL 225,
o :‘s:: pos 82p | COAST1AE 180p | L1aag618  FM IF Amp Linier Dot QIC izop |*80139 52 | 4Z1X300 13 | 40871 B¢ | TRIACS
418 160p [ CDAS16AE 112p | 418A641B Auctio Amp ai 250p | *8D140 58p | «ZTX900 L3P P | Piastic
7472 30p | 74185 15 CDAS18AE 13 «TBABS | Tuner & IF Amp 6 pin QIL 200, BDYS6  200p Dty UL Amp Volts
7473 34p | 74186 92 «IBABOO 5W Audho A an’ > | BF1s 22p | 2N697  22p | FETs 400 8
Op | CDA5208E 100p it 200 | prig7 23, ON698  asp | #BF244B  36p Sp
7474 34p | 74190 «TBAB10 JW Audio Amp Qi 100p G4 P 6 400 99
741574 56p | 74191 :;gg CDas608 ;ég; pIBAB20 AT Lo O ai sop | 870 2w | INOS 2p | serior  ase | .S 399 1075
¢ L #TCA940 10W Audio Amp Qi 200 P P P |1 10 400 120p
e yanl|f|Z2392 120p | MEMORIES ST0A2020 20w Audio Amp i o azsp | BEIZT 26 | 2wSi8 age | MELIOS 200 | 10 500 140p
p | 74193 120p [ 1702A 750p | XR2206CP  Funcon Generator tapnon a00p | BEY 280 | N3 1eb | sMprios  aop | 13 400 160p
7480 50p | 74194 120p | 21022 160p | XR2216CP  Speech Comp & Ecpander 16 pnDIL 700p | BE1Z9 3o | Ni3: 152 | wdnasi9  28p | 15 500 180p
7481 95p | 74195 95p [ 2107 600p | ZN1034E  Precision Timer 1apnDiL 200p | ogoie? 9P L Nianh Jab | wan3s20  Bop | 40430 1308
7482 90p | 72198 1200 | 21122 3000 | *2Na1a TRE Radio Receiver 1018 110p 9 Pl 281305 P | "N3823  s7p | 40669  130p
7483 90p | 7 \ P | 7nazaE Gated Lin Amp 1apinDit 13sp | *BF194 TP Niiee 7R WoN52a5  aop | DAC
o 0 197 120p | 2114 1500p | na2sE 8 tut D/ A Converter 16 pnDIL a30p |¥BE1S5 %p | JNII08 %P | vansas;  aop | BR1OO 30p
a8 el e gggg 2708 1200p | pasc dars sheets on above o 20 sach 45 A ¢ e s | nidos 70 | waNoass  80p | wearsink
p 2NS459  40p
7486 OPTQ-ELECTR BF200 32p 2N1309  75p | w For 10-220 Vol
3Mp | 72221 160p| 3080A  B0Op | oo PTO-ELECTRONICS oo | BF23)  3am | oNie13  2sp | sonsaeo  70p | 210220 vl
7489 320 p p
P | 74251 140p | 8212 200p | 505 BF258 36p | 2N1711  25p | #2N5485 40P | 5170 C/w 25p
ng? oEE || 22265 0p | 8216 225p 2N57177 1igp 8::;2? 38" e oo RS &
5p | 7 2 8224 400p P p | BF337 30p | 2N2102  55p | MOSFETs CRYSTAL
7492 ssp | 74379 138: 8228 700p | LEOS WBFR38 30 | 2N2219  20p | 3N128  96p | wimnz  370p
7493 36p | 74283 190p | 8245 450p | TIL209 Red 14p 0.2" Red 18p :SE::? gg: 52%%23 32: gmi? :::
7494 90p | 74290 150p | 8251 800p | TIL211 Green 20p Green 20p | +8FR79 30p ON2484 30p 3N187 180p PO
;382 70p | 74293 150p | 8255 TIL32 Infrared 75p Yeitow 36p | «8FRBO 30p §N2904:A 25p gzgg; :g: PLEASE
84p | 7429 BFRB1 30p N2905/A 25p
7487 340p 74362 f% §£2581013 gg‘, SEVEN SEGMENT DISPLAYS *BFRB8 30p 2N2906/A 24p 40603 63p SEND
74100 120p | 74366 1 AY52376 11 3015¢ L3 600p | BFx29 30p | #2N2926R  7p 40673 90p SAE
74104 65p | 74300 2008 | AD3 2513 's50p | DM704 Red agy i3 110 2030 X | nesree e |wre 0 FOR'
74105 een | 24330 200 | RO32513 650R | 0707 Red/Green  140p TIL313 110p| SGI  3op | w7020 10p | WITe
2opl X P_| DL747 Red/Green 225p TIL32]/322 130p| pixge  30b | an2026G 12p | 2N2160 1208 OUR
AEGULATORS _ FIXED — PLASTIC FND 357 120p TIL330-1 140p | &exs7 30p | 2N3053  22p | 2N2646  a8p ;| CATALOGUE
1 Amp Positive 1 Amp Negative FND 500/507 120p BFX88 30p 2N3054 65p | *2N4871 65p ko k
13:’/ ;g?g :gg: 133 ;g?g :ig: Drivers: 75491 84p. 75492 96p. 93689370 200p ; :
I = > 1488 300 81L595 170 3316 225 1
15V 7815 100 15V 7915 120p| SCR-THYRISTORS 81 .ub Std 110p | 1460a 2900 | 811596 170m | 9321 1805 | awzeaz ek
7818 100p 18V 7918  120p C106D 75107 160p | 811597 170p | 9322 150p 4800 €11
7824 100p 24v. 7924 12 1A 50V TOS 70p  4A/400V Plastic 63p | 76182 200p | 811598 170p | 9324 150p | MC681 £4
LM309K 1 Amp 5V [03 140p TBA625B 12V 0.5A TO51200| 1A100V TO5 80p +MCR101 75324  a00p | 9302  175p |.9334  175p | mMC6820 €6
LM309H 100mA 8Y TOS 75p LM323K 3A 5V 700p| 1A400V TOS 90p 05A/15v TO92 35p | Jo32% 490p 19308  315p | 93417 400p | MCE850 €7
78HOSK 5A 5V TO3 T60mAT09Z | 3A400V Stud 100p 2N3525 || e asp | 9310 275p [ 23027 a00m
VARIABLE VOLTAGE REGULATOR +5V 70p| 7A400v TO5+HS 90p  5A/400v T0-66 120p | 75152 72p | 9314 165: 93446 650p
723 2V 1o 37V 150mA 14 pin DIL 45p|4+12v 70p| 12A400V Plastic  160p 2N4444
LM317T2V 1037V 1 5 AmpT0220  300p|+ 15V 70p| 1BA100V Plastic  160p  8A/600V Plastic 185p - : ~
78MGT2C 0.5A DIL 13 80p| 16A400V Plastic  180p %2N5060 VAT RATES: All items at 8% EXCEPT where
TL470 2V to 30V 100mA T0-92 8op| 16AB00V Plasuc  220p  0.8A/30V 70-92 34p | marked % which are at 12%%.

NOMATIC LTD.

URST ROAD, LONDON, NW$9
4 4333. Telex 922800

COMPUTER APPRECIATIO

PDP 8M minicomputer with 16K memory. M848 powerfail & M8655 interface, £1950.00.
MOTOROLA 6800 microcomputer system with 28K c.p. memory, VDU, CENTRONICS
matrix printer, twin floppy disc drives and various spares and interfaces inct. A-D/D-A
converter & R.T. Clock. £2700.00

INTERSCAN 6100 minicomputer with VDU. twin floppy disc drives and LOGABAX matrix
printer, p.o.a.

PD¥ 8L minicomputer with 12K memory and TTY interface. £950.00.

PDP 8S Minicomputer with 4K memory. TTY interface and software incl. BASIC and FOCAL.
£325.00.

IBM 1130 compnising 8K x 16 processor. E.D U . selectric keyboard/ printer and
reader/punch. Software includes FORTRAN IV & disc operating system, £1875.00.
LITTON mode! ABS 1231 with ROYTRON reader/punch. & 40 c.p 5. single-unit typehead
printer, £250.00.

TELETYPE mode! ASR 33, with 20 mA interface now available from £395.00.

OLIVETTI Model TE 328 Terminal teletype compatible but with upper/lower case.
£345.00.

TELETYPE Model KSR 33 in portable ‘suitcase’ version with RS 232 interface. Nearly new.
£295.00.

UNIVAC Modei 100 semi-inteliigent VDU with RS 232 interface. £350.00.

MODULAR TECHNOLOGY minimoden Acoustic coupler for RS 232 or 20 mA terminal
£85.00.

MOORE REED acoustic coupier for RS 232 or 20 mA terminal 110 Baud only. £48.00.
TEXAS INSTRUMENTS Silent 700 terminal for 300 Baud operation. £525.00.

£695 00

« Callers welcome but appointment please
* VAT and carriage extra on all items

* We are keen 1o btd competitively for all good used eauipment

86 High Street, Bletchingley, Redhil}, Surrey RH1 4PA. Tel: Godstone {0883) 843221

LOGABAX Model LX 180 dot-matrix printer. 120 ¢ p s In ex-demo condition. £750.00.
DIGITAL EQUIPMENT DECwriter 1| Model LA36. Terminal with matrix printer

REPCO 120 ¢ p s dot-matnix with parallel TTL interface £225.00.

I1BM model 735 1,0 Selectric £150 00 (Correspondence coded & refurbished. £225.00).

TELETYPE model BRPE 110 high speed paper tape punch. £95.00.

ROYTRON 50 c.p s tape punch (similar to POP 8/

SINGER 70 c p.s tape punch with all electronics. spooling. etc

£68.00.

1CL model 250 optical paper tape reader with parallel output, £78.00.

11 punch). £75.90.
& fuily documented.

DIABLO model 31 exchangeable disc urtit. 12 megablt capacity. £495.00.

DIGITAL COMPUTER CONTROLS INC. Model D112 4K x 12 memory {substantially PDP

8 compatible). £75.00.

DIGITAL EQUIPMENT CO. Model DF 32 fixed disc & controiler for PDP 8. £250.00.
PERTEC model 6840 9-track NRZ1 tape unit with PDP BL controller. £550.

RACAL Lineplexer I|. High speed data communications unit New. £1500.00.
TEKTRONIX Model 585 oscilloscope DC-80

az and sweep delay. £275.00

SE LABS DC-100 Mh; portable oscilloscope with sweep delay £450.00.

GOULD ADVANCE model 232C osciliostope. Double beam. DC-10 MHz

£100.00.

SOLARTRON modei L1604 05 AC 4%z digit D V M with internal standard £98.00.
SEFRAM chart recorder, 5-channel, £75.00. (Several other recorders availabie)
FERRANTI Argon-ion LASER with p.s.u.. probably in 2-5 mW range, £75.00.

New

As new

www americanradiohistorv com
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Hectronic Brokers Ltd

The Test Equipment People

GOULD ADVANCE

Modular Pulse Generator PG.52. System
of 5 signal generating & processing units
Repeution freqs. up to 20MHz & output
pulses to 20V (50()) Rise & Fall times 5
nsec. Its versatihty enables the production of
complex pulse & ramp waveforms not
obtainable from conventional pulse genera-
tors ... . ... . £425.00
Double Pulse Generator PG5002D. Main
pulse width O lusec to isec Rise time
12nsecs. Amplitude BmV to 50 volts
Repetition rate 0. 1Hz-1MHz £150.00
Double Puise Generator PG.56. Pulse
Amplitude O 1V-10V Sq wave 0-10V Rise
Time 10nsec {typically) . £100.00

Puise Generator PG59 (Type CT600).
Produces a pulse controllable in frequency.
width, amplitude, delay and rise and fall
times. Also produces prepulse and gate
outputs Repetition frequency. 1Hz to
10MHz. Pulse width 25nsec to 1sec Rise
and fall times 12nsec to 1 sec Delay
25usec to 1sec Trigger. Internal, external
and single shot . .. £595.00
LR100X-Y Plotter. Specification, Main
frame, Frequency response 1Hz Plug-in
amplifiers. LR120 general purpose
amphtier LR121 ume base Full specifica-
tion on request . £235.00
R.F. Signal Generator B4B7. 30kHz-
30MHz. O/p 1pV 1o 100mV Output z
~75Q Int Mod. 400Hz. 0-80% Prowvision
for Ext. Mod Audio o/p 0-10V at 400Hz into
600Q . . P £165.00
AF Signal Generator H1E. Specificaton,
Frequency range, 15Hz-50KHz AF Output,
Sine Wave 200pV. 10 20V r.ms *2 dB
Square Wave 1.4mV to 14V peak to peak
approximately . £80.00
Sa:lnl Generator J3. Frequency range
10Hz to 100kHz Sine & Square output
Metered o/p £150.00
Signal Generator J4. Frequency range
10Hz 10 100kHz Sine and squareo/p .

o . . £140.00

Wide range oscillator SG 6 7A. Frequency
range 1Hz to TMHz Stne and square wave
. . R £95.00
Low Distortion Oscillator SG 68A.
1 5Hz-150kHz Output waveforms Low
distortion — <0 01% (40Hz-20kHz) Low
distortion — <0.05% (20kHz-150KHz}
Square wave. Typically 600 impedance
Max output 4V {r.m s ) Battery operated
. . £175.00
True R.M.S. Voltmeter DRM6. 100mV-
1kV (6 ranges) 100% over-range CM R
90dB {DC-50Hz} . £395.00
Frequency Counter TC16. 5Hz-80MHz 5
digit cisplay, 1MHz crystal Frequency and
count functions . . £€110.00
Timer Counter TC17A. 6 digit DC-
B80OMHz. Gate umes 10ps to 10s in decade
steps. Sensitivity 25mV {r m.s.) sine wave
Qverload protected £215.00

Timer Counter TC18. Specification,
Frequency Measurement Input 1 10Hz to
100MHz Input 2 10MHz-512MH: Both
inputs direct counting Sensitivity 35mV
rms to 40MHz. 50mV r m.s at 100MHz
Input 2 sensitivity 35mV r m s 40MHz to
400MHz. 50mV r m.s to 512MHz Display
6 digit dot matrix L.E D . £245.00
Timer Counter TC22. Measures
Frequency DC-100MHz 6 digit. time.
penod. penod average, count. totalise, pulse
width. ratio 5 £275.00
Digital Multimeter DMM3. 32 digit
Maximum reading 1999. 25 ranges of
measurement. AC and DC volts AC and DC
current. Resistance Dual Polarity Remote
hold . . . £115.00
STRIP CHART RECORDER OMNI-
SCRIBE A.5000 Series. One & Two Pen.
""As New Condition ~* Full specification on

request
A 51101 £200.00
A5112.2 £225.00
A5123-1 £300.00
A 5120-5 £300.00
A.51324 £320.00
A 5221-4 £400.00
A 52124 £380.00
A.5230-4 £450.00
A5222-2 . . £410.00
Off Air Frequency Standard OFS-1 ..
..................... £120.00
VHF Square Wave Generator SG21.
10KHz-100MHz . . £60.00
A.F. Signal Generator J2E. 15Hz-50kHz
o/p{600() 0. 1TmW-1W . . £.120.00

A.C. Millivoltmeter VM77C. 0 001V-
300V {.s.d. (12 ranges} 15Hz-4 BMHz

. .. £55.00
Timer Counter TC14. 9 digit. Display
storage DC-250MHz Time gate selectable
0 1us-100s Multiple period average 10-
10~ Sensitivity 10mV, 100mv. 500mV
Overload protected £400.00
Timer Counter TC15. 9 digit with storage
and plug-tn capability. DC-250MHz Spec
similar to TC14 . £500.00
Plug In Unit TC15 P1. 1MHz-500MH:z
10mV-1V  Full 500MHz display with 1Hz
resolution n only 2 secs £150.00
Portable Oscilloscope 0S245A. Dual
trace. DC-10MHz 5mV/dw 4’ rectangular
CRT BRAND NEW £232.00

TEKTRONIX

Rench Oscilloscope Type 531A c/w dual
trace vertical plug-in umt CA. DC-13 5MHz
Sensitivity 50mV-20V/Div Time base
ranges 100ns to 5S/Div Timebase modes.
A. X5 Internal voltage calibrator O 2ZmV-
100V IKHz square wave £290.00
Bench Oscilloscope Type 647A c/w dual
trace verncal plug in umt 10A2A & delayed
time base plu? nunit 1182A DC-100MHz
Sensitivity TOmV-20v/Div Time base
ranges 100ns-5s/Div on A & B Time base
modes A only, Intensified, delayed sweep,
X10 Internal voltage calibrator 0 2mV-
100V 1kHz square wave £1200.00
Bench Oscilloscope Type 585A c/w dual
trace vertical plug in unit Type 82 DC-
BOMHz Sensitivity 10mV-50V/Dw Time
base ranges A 50ns-2s/Div, 2 2ps-1s/Dwv
Time base modes A, B, intenstfied. delayed,
X5 Internal voitage calibrator 0.2mV-100V
1kHz square wave £775.00
Bench Oscilloscope Type 547 c/w dual
trace vertical plug in unit 1A1 DC-50MHz
Sensitivity 5mV-20V/Div Time base
ranges 100ns-5s/Dwv A and B Time base
modes A B, intensified. delayed sweep.
alternate sweep. X 2-5-10 Internal voltage
cahbrator O 2mV-100V 1kHz square wave
R £775.00
Bench Oscilloscope Type 546. c/w duat
trace vertical plug in unit 1A1 As 547, but
without alternate sweep £740.00

ELECTRONIC BROKERS LIMITED
49-53 Pancras Road, London NW1 2Q

Bench Oscilloscope 5458 c/w dual trace
vertical plug in unit CA DC-24MHz, sen-
sitivity 50mV to 20V/Div Time base
ranges A 100ns — 55/Div B2 us-1s/Dwv
Time base modes A B, intensified, delayed
sweep. X5 Internal voltage calibrator
0 2mV-100V 1kHz square wave £555.00
Bench Oscilloscope Type 5438 c/w dua!
trace vertical plug inunit CA As 545B & CA.
without B time base With X2-X100
Honzontal gain £450.00
Dual Trace Portable Oscilloscope 485.
DC-350MHz Sensitivity 5mV-5V/Div. In-
put impedance 1M or 50{). Time base
ranges 1ns-0 5s/Divon Aand B, Time base
modes A.B intensified, delayed sweep.
alternate sweep R . £2,900.00
Time Marker Generator 184. 16 marker
intervals, 5 sinewave frequencies 500MHz
sinewave output. Crystal controlled oscilla-
tor 10MHz * 0 001% £275.00
2101 5ns Pulse Generator with Delay.
2 5Hz-25MHz repetition rate Vanable
basehne offset 5ns riseume and fall ume
Paired, undelayed. delayed and output
latched on modes. External gate input
Simultaneous posiive and negative going
pulses 10volts into 50() £575.00
2901 Time Mark Generator. 16 marker
intervals, 4 sinewave frequencies 500MHz
sinewave output Crystal controlled oscilla-
tor. 8 tngger pulse intervals £450.00
General Purpose Oscilloscope 515A.
DC-15MHz Single trace 50mV-20V/cm
... £185.00
TV Waveform Monitor 525 £165.00
Plug in Unit Power Supply 132 £120.00
Spectrum Analyser Plug In 3L10 (for
560, and 564 senies ‘scopes) 1-36MHz

.. .. £415.00
4-Trace Plug in Unit “M* {for use with
530. 540 & 580 senes) . £250.00

Differential Plug In Unit W' £325.00
Oscilloscope Camera Unit C12 £190.00
Digital Readout Oscilloscope 567.
Choice of plug-ins available Mainframe
price . £510.00

Constant Amplitude Signal Generator
191. 350kHz-100MHz Sine wave 5mV-

5 5V constant amplitude 50kHz Amphtude”

reference .

COHU

Precision DC Voltage Standard 304.0-1
kV in 3 decades 0-50mA at any voltage
setting Accuracy 10V range 0 003%
+10uV 100V range 0 003% +20uV 1kV
range 0 003% +40uV £450.00

£350.00

WAYNE KERR

Universal Bridge B221A = CT530.
105/948-8768 0O 1% accuracy Meas-
ures R +veor —ve G +veor —ve C{x1) L
(1592Hz) Source frequency {1592Hz (iny
50Hz-20Hz (Ext) Mawns operated Weight
11 kg . . £275.00
Low Impedance Adaptor Q221A. For use
with B221A permitting. impedance meas-
urements of < 10} to be made £75.00
Component Bridge B521 (Ministry Type
CT375) A general purpose component
bridge for measuring L C & R & combina-
nons of R & Reactance It can be used to
measure components 1IN situ Capacitance
1pF to 5F Resistance 1 milliohm to
100Mohm Inductance 1uH to 500kH
£115.00

ADD 8%
VAT &
B roan 20y

125

Tel. 01-837 7781. Telex: 298694

Hours of Business: 9 a.m.-5 p.m. Carriage and Packing charge exira on all !
Mon.-Fri.: closed funch 1-2 p.m. items unless otherwise stated.
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ROHDE & SCHWARZ

Stereocoder Type MSC. BN4192/2.
Superb condition . ... .. £1,200.00
Stereodecoder MSOC. BN4193. Superb

condttion £850.00
Z-g Diagraph ZOU £860.00
Selective Level Voltmeter . USWV.
30-400 MHZ 10pv-3V £800.00

U.H.F. Millivoltmeter. URV. 1 KHZ-1.6
GHz . . . £235.00

HEWLETT PACKARD

True R.M.S. Voltmeter 3400A. 1mV-
300V {12 ranges} dB range —72-+52
dBm Frequency range 10Hz to 10MHz

. . ... £415.00
0.C. D.V.M. 3430A. 3 digit 5 ranges
100mV-100V Input Resistance 10MQ)
Overload protected . ..  £145.00
Digital Muhtimeter 34702A. C/w 34740
display 4%2 digit 4rangesof AC. & D C &
6 ranges of ohms. A C =45Hz-100kHz.

. £350.00
U.H.F. Signal Genarator
612A. 450-1200MHz in 1
band. OQutput Voitage 0 1pV
to 0 5V OQutput impedance
5000 AM 0-90% Ext AM
Faciity Pulse mod facility
Various modern versions from
£900.00-£1250.00

10515A  £75.00
A.M. Signal Generator 606A. 50kHz-
65MHz £550.00

Bench Oscilloscope 175A. C/w Plug Ins
1754A & 1781B. 4 trace 40MHz band-
width Sweep Delay . £550.00
Programmable Step Attenuator 355E.
DC-TO00MHz 0-12 dB 1n 1dB steps Un-
_used A o o £60.00
Distortion Analyser 332A. 5Hz-600kHz
Distortion levels O t%-100% are measured
full scale in 7 ranges A M Detector
operating from 550kHz-65MHz  £495.00
DC Standard/Differential Voltmaetar
740B. Designed for calibrating digitai
voltmeters, differential voltmeters, poten-
tiometers, voltage dwiders and for general
standards lab application 6 digit resotution
with discrete steps of 1 p pm of full scale
Full specification on request . £1,850.00
A.C. Vohmeter 400F. 100V to 300V fs
(14 ranges} Freq range 20Hz-4MHz.

. . . £195.00
Microwave Power Meter 430C. C/w
Thermister mount 4778 10MHz-10GHz
Full scale ranges 0 1,0 3. 1 3 & 10mwW
Portable Oscilloscope 1700B. DC-
35MHz 1OmV/dw sensitivity Dual Chan-
nel Sold State £575.00

A.C. Voltmeter 400EL. 1 mV-300V
12 Ranges 10HZ-10MHZ BRAND
NEW .o £325.00

S.H.F. Signal Generator 628A. 15-
21GHZ 500 . . £495.00

FLUKE

Muitifunction Counter 1900A-01. Same
spec as 1900A but with battery pack
. £215.00

Multifunction Counter 1900A-02. Same
spec as 1900A butwith BCDo/p .
. £230.00

Frequency Synthesiser 6011A. Performs
function of an oscillator, counter and level
meter 10Hz-1 TMHz Output 0 4mV-5V
rms 7 digit LED display Accuracy *3
parts in 10" for one year Freq storage Full

Frequency Synthesiser 6160A/DX.
4MHz-30MHz in 1Hz steps Qutput 1V
into 50() Full spec on request.

UNUSED. BARGAIN PRICE £675.00

Industrial Counter Totaliser 1941A,
5Hz-40MHz 40mV sensitivity R P M. meas-
urement . - £150.00

VHF, UHF Telecomms. Frequency
Counter 1980A. C/w Battery Pack 5Hz-
515MHz 6 digit LED Display 50mV sen-
siivity over whole range £400.00

MULTIFUNCTION 6 DIGIT
AUTORANGING COUNTER 1900A
Modes
Frequency
period,
totalize
Frequency
range SHz-
80MHz. In
put
sensitivity”
25mv
BRAND NEW

£175.00

GENERAL RADIO

Frequency Meter & Discriminator
1142A. Frequency Range 3Hz to 1 5MHz
Accuracy *0 2% Can be used with a
recorder to produce records of frequency
change and dnft £235.00

Standard Frequency Multipliers. Type
1112 series. Providing microwave range
standard fregs Output 20mW Output
impedance 50() Low noise and excelient

phase stabiity
Type 1112A £520.00
Type 1112B £495.00

Radiv Frequency Bridge 1606A. 400kHz
to 60MHz a generator & detector 1s required
. £390.00

Wave Analyser 1900A. C/w Graphic
Level Recorder 15218 Spec 1900A
20Hz-50kHz 3 band widths 3, 10 and
50Hz Tracking averages 30mV-300V tsd
Input impedance 1M{? 3 meter speeds.
Spec 1521B. 4 5Hz-200kHz. 1mV sen-
stivity  Linear dB plot of r m s ac-voltage
level 20 40 or 80dB range £2000.00

Electronic Voltmeter 1806A. AC +DC
voltage 9 resistance ranges = 2% accu-
racy Wide frequency range — up to
1500MHz £175.00

Adjustable Attenuator 874 GAL.
100MHz to 4GHz 120 dB range 500
Impedance BRAND NEW £150.00

METRONIX (POLAND)

Function Generator G432. 1Hz-1 TMHz

Sine, Square & Triangle BRAND NEW Full
specification on request £60.00

RADIOMETER

FM/AM Signal Generator MS 27G
£385.00

Stereo Signal Generator SMG1C. Soid
state. pushbulton operation Full specitica-
1on on request £350.00

WIRELESS WORLD, JUNE 1978

Hectronic

Fquipment People

AVO

Multimeter model 7 .. ... ... £40.00
Leads, prods & croc cltps for models 7. 8 &
9 £4.50 set

PHILIPS

100MHz Single output Pulse Generator
PM5775. Specification on request .

. £800.00
100MHz Double Output Pulse Genera-
tor PM5776. Specification on request

£900.00

50MHz
Puise
Generator
PM5712

£495.00

Specitication on request

50MHz Pulse Genarator PM5715.
Specification on request £600.00
Low Frequency Generator PM5105.
10Hz-100kHz sine & Square wave . .
£156.00
Sine & Square Wave Oscillator
PM5125. 10Hz- TMHz £145.00
U.H.F. TV Generator PM5525A. 470-
850MHz Can be modulated with black &
white as well as colour TV £95.00

RACAL

Freq. Period Meter 9520.5Hz- 10MHz.
£110.00
Universal Counter Timer 9838.
Frequency. single and multiple period. tme
interval Freq range 10Hz-100MHz
.. £285.00
H.F. Communications Receiver
RA117E. 1-30MHz Full specification on
request . . £350.00
Modulation Meter 210A. 2 5-300MHz.
A M range 0-100%. F M. range O to
* 100kHz £245.00-£285.00
A.M./F.M. Modulation Meter 409. Freg.
3-1500MHz A.M 0-100% F M O-
+ 600kHz £345.00

T.E.S. (Milan)

L.F. Signal Generator G1165B. Solid
State. 10Hz-100kHz 1mV-10V 600Q
impedance Square Wave tacility £195.00
Wow & Flutter Meter WF971. DIN &
CCIR +./p signal 20mV-20V Flutter
201% 203% *1% 1 /p mpedance
10K(2 . £210.00
A.F. Power Meter MU964. 1mW.10W (4
ranges) 20Hz-50kHz Load input resistance
40 values £175.00
All ex-demonstrators as new condition

DUMONT

Portable "Scope 1100P. DC-100MHz at
5mV,cm Dual Trace 5ns/cm Sweep rate
Deiayed time base Fuli 8 x 10cm display
Calibrated X-Y to 5MHz £825.00

49-53 Pancras Road  ADD 8% VAT

L
:q mse London NW1 20B T0 ALL PRICES
Tel: 01-837 7781. Telex: 298694
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Brokers Itd

Q
‘:,

=W 1053 Pancras Road, London NW12QB

<\

BB Tel. O1-837 7781

TELEQUIPMENT

Portable Oscilloscope D75. DC-
50MHz at 5mV/Div Dual Trace. De-
lay/Mixed Sweep . .... £575.00

MARCONI
INSTRUMENTS

Signal Generator TF867. 15kHz-30MHz
o/p 0.4pV-4V. int. & Ext. mod. Supplied
with Terminating Unit . ... . £185.00

F.M./A.M. Signal Generator TF8958/2.
Frequency Range 200kHz to 220MHz in five
bands. Output 0.1pV-200mv. Output
Impedance 75(). Modulaton (F.M.). Normal
deviation continuously variable in two
ranges *25kHz and * 75KHz on all bands.
Greater deviation is available on most bands.
Modulating Frequency Internal FM- 1kHz,
External FM. 50Hz to 15kHz. Modulation
(A.M.) Internal AM 1kHz, 0-50%. External
AM 50Hz to 10kHz, 0-50% .. £675.00

U.H.F. Signal Generator TF1060.
Frequency range 450-1250MHz (1 band).
Output 0.15uV 10 445mV. Output Imped-
ance 50{). Int. sine A.M.-1kHz. Ext. pulse
mod. ......... A £400.00

A.M. Signal Generator TF144H & H/S.
Frequency range 10kHz to 72MHz in
twelve overlapping bands. Output Attenua-
tor. 2uV to 2V. Output Impedance 501
Modulation Internal AM: 400Hz & 1kHz to
01080%. External AM 20Hz to 20kHz, O to
80% ... ...... £275.00-£400.00

A.M. Signal Generator TF144H /4. A

fater version of TF144H with similar spec.
- £375.00-£600.00

A.M. Signal Generator TF144H/4S.
Electrical specification, as TF144H/4 .
..... .... . £375.00-£700.00

A.M. Signal Generator TF801D /1.
Frequency Range 10MHz to 470MHz in
five bands. Output Attenuator O 1pV to 1V,
Output Impedance. 50{) (Type N connec-
tor). Modulation Internal AM 1kHz, O to
90% External AM. 30Hz to 20kHz, O to
90% . ... £400.00-£750.00

Carrier Deviation Meter TF791D. Carrier
Freq. range 4 to 1024MHz. Deviation
range up to *125kHz. Modulating
Frequency range Up to 35kHz. Late models

e £2985.00

20MHz Sweep Genaerator TF1098. Video
sweep output Lower himit 100kHz fixed
Upper limit continuously variable up to
20MHz. 03 to 3V p-p. Z=75(. Input &
Output detector probes. Markers at 1MHz
intervals ... . . .. £295.00
Oscillator TF1247 (can be used with Q
Meter TF1245). 20MHz-300MHz £350.00

A.M. Signal Generator TF801D/8S.
Same spec as TFBO1D/1S + freq counter
o/pfaciity ... ... .. £695.00

Carriage and packing

charge extra on all

items unless otherwise

stated

FM./A.M. Signal Generator
TF995A/2M. 1 5 to 220MHz. 2uV to0
200mV. int. & Ext AM. Int. F M at 1kHz
deviation 0-75kHz £375.00-£475.00

Sensitive Valve V. TF2600. 12
ranges 1mV-300V f.s.d. 1% accuraCy up t0
500kHz Usable upto 10MHz . £175.00

R.F. Electronic Voltmeter TF2604. 7
ranges 300mV-300V f.s.d. from 20Hz-
1500MHz 8 ranges 300mV-1kV DC. 7
ranges. Resistance 500{2 to 500M()

. . . . FE £225.00

U.H.F. Signal Generator TF1060/3A.
Frequency range 500 to 1200MHz.
Remainder of spec. on TF1060 £575.00

R-C Oscillator TF1101. Frequency Range
20Hz to 200kHz in four bands Output
Attenuator 1mV to 20V. Maximum Output
20V across external 600{) load Output
impedance 600Q2 .. . . . £120.00

Phase A.M. Signal Generator TF2003.
0.4-12MHz .. . .. . . £150.00

Two-Tone Signal Source TF2005R.
Frequency Range 20Hz-20kHz in six bands
{each oscillation can be adjusted and used
independently). Harmonic Distortion. Less
than 0.05% between 63Hz and 6kHz when
using unbalanced output. Intermodulation
Below BO dB with respect to the wanted
signal Amplitude Reference Level Upto +
10dBm from each oscillator. Output Attenu-
ator 111dBin0.1dBsteps .. £415.00

Blanking and Sync Mixer TF2908. For
405, 525 and 625 line television systems.
Reshapes and mixes blanking and sync
pulse waveform with video test waveform

. A £90.00

L.F. Extension Unit TM6448. For use with
Spectrum Analyser OA 1094A series
100Hz to 3MHz R . £200.00

Wide Range R.C. Oscillator TF1370A.
10Hz to 10MHz sine wave, 10Hz to 100kHz
square wave. Output up to 31 6V £275.00

DC Muttiplier TM5033A. HV probe up to
30kV Impedance 3000M(? for use with
TF1041 series or TF2604 . £25.00
5 watt Dummy Load TM5582 for use with
TF2604 o £25.00
A_F. Oscillator TF2100. 20kc/s to

20Kc/s Extremely low distortion Output
Impedance 600} unbalanced £150.00

M.F. Oscillator TF2101. 30c/s to
550kc /s Stable frequency. Low distortion.
Output Impedance 6002 unbalanced

. - . £115.00

F.M./A.M. Modulation meter TF2300S.
Incorporating Oscillator TMB045/1 3 510
1000MHz Full specification on request

. £825.00

M.F. Transmission Measuring Set
TF2333. Frequency range 30Hz to
550kHz. The TF2333 is a transmission
measuring set of the conventional type that
normally forms part of the essential test gear
for audio and baseband equipment of multi-
channel telecommunications systems.
Signal Source. oscillator-frequency range
30Hz to 550kHz in five ranges Attenuator,
Range 70dB in 10dB and 1dB steps
R B £600

F.M. Signal Generator TF1066B/6. 10-
470MHz R F output 0.2pV-200mVe n t
Output Impedance 50(). Modulation In-
ternal AM  1kHz & 5kHz 0-40% External
AM 30Hz to 15kHz 0-40%. Internal FM
1kHz & 5kHz deviation O to 100kHz or up to
200KHz according to carrier freq. range
External FM  30Hz to 100kHz deviation
same as int. Crystal Calibrator facility

Lo £685.00
Variable Attenuator TF338C. 0-105dB
Fregs. up to 100KHz 600(2 impedance

£90.00
M.F. Attenuator TF2162. DC-1MHz 0O-
111dB in stepsof O 1dB £120.00

Also TF1073A Specas A/2S . £55.00
Portable Scope TF2203. Single beam
DC-15MHz Rise time 23 nanosecs.
50mV/cm Z modufation available. X5
expansion £150.00

10-Watt A.F. Power Meter TF893A.
Frequency range 20Hz to 35kHz. Five power
ranges; 1mW to 10W f{ull scale Impedance
2 5() to 20K{(} in 48 steps Balanced or
unbalanced inputs. Direct calibration n
watts and dBm . £165.00
100-Watt R.F. Power Meter: TF1020A
Series. Frequency range D C t0 250 MHz.
Two power ranges 50 and 100W full scate
Output Impedance 75(} . £105.00
R.F. Power Meter TF2502. Range 3 and
10W f s d. DC-1GHz Output impedance
5000 VSWR 1-1 1 . £355.00
In Situ Universal Bridge TF2701. Meas-
ures capacitance, capacitance with R n
parallel. Resistance & Inductance Int.
source BOHz & 1KHz ... . £395.00
R.F. Power Meter TF1020A/4M1. 75
ohms. 1-50 watts & 2-100 watts. DC-
250MHz S £€120.00
R.F. Power Meter TF1020A/5M1. 50
ohms. 1-50 watts, 2-100 watts DC-
250MH:z oo 5 £135.00
Output Test Set TF1085A. AF Power
10uW to 3W (5 ranges} Freq. Range
250Hz-10KHz RF Power 1-25W. FM & AM
measurements DC current & voltage meas-
urements Full spec. on request £225.00
Noise Generator TF1106. 1-200MHz 71
ohm impedance £€150.00

DYNAMCO

Portable Solid State "Scope 7500. OC.
40MHz 10mV/div sensitivity X 10 gain
extends sensitivity to TmV/dwv (3Hz-
5MHz) Mixed & calibrated sweep delay
Duat trace AC & DC coupled Z mod

BRAND NEW £4985.00

Please note: All instruments offered
are secondhand and tested and

guaranteed 12 months uniess

otherwise stated
Hours of business: 9a.m.-5p.m. Mon.-Fri. Closed lunch 1-2p.m.
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Power Supply

Specifically designed for supplying
power for up to 4 diskette (floppy

disk) drives.

INPUT:
90, 100, 110, 120, 220, 230, 240 v
50/60 HZ

OUTPUTS:
(1) + 24v  6A Unregulated (= 5%)
(2) + 5v 5A Regulated (+ 0.2v)
(3) — 5v 1A Regulated (+ 0.2v)
) — 12v 1A Regulated (= 0.5v)

All regulated supplies are protected against
short circuit and thermal overload.
Indicators (LED) are provided for all
outputs.

Cabinetsizeis 5 ' x 12" ' x 6"

PRICE: 1 off £85 (includes carriage and VAT)

2-10 less 5% 10-50less 10%.

We shall be pleased to quote for supply units for particular applications.

MERLIN COMPUTER PRODUCTS LTD.

18 ALBION WAY, KELVIN IND. ESTATE, EAST KILBRIDE G75 OYH. Telephone 03552 46621

POWER SUPPLY
UNIT

FS 1
28
o ® o
o o @ | Mams
L N
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12 FANE CRESCENDO 12A 57 35 41.95
12 FANE CRESCENDO 12L 59 95 39.95
17 FANE CRESCENDO 12 BASS

56 70 39.95
15" TITANT1S 60 60w 26 00 17.95
15" TITANTI1S 70 70w 2800 19.95

15" TITANT15 100 100w 4100 29.95
15" FANE SPECIALIST BASS 85
39

ol

HI FI n'm' 15" FANE SPECIALIST BASS 1307 % .
DISCOUNT 15 GOODMANS 15P 50 Poce E:EE

15 CELESTION G15C 36 00

SPEAKERS 19 FANECRESCENDO 1o 7295 51.95

FANE CRESCENDO BASS 51.95

29.95

imp 8 or 151} as app. 15" FANE 15 100LT 7469 51.95
Guarantees: 15 FANE 15 160 160w 9500 72.95
TITAN 5 years 15" FANE COLOSSUS 200w 108 88 ;:.:g
18" TITANTI8 100 100w 51 d
OFTAHN:RzS""':' 18" GOODMANS 18P Sp Prce 39.95
U 18° CELESTION G18C 5300 39.85
Prices correct 21 20.3.78 18" FANE CRESCENDO 184 101 05  72.95
14" FANE CRESCENDO BASS 89 95 59.95
ALL PRICES INC. VAT 18 FANE COLOSSUS 200w 11500 75.00
Sonic Please state impedance required
List Value Price HORN UNITS  iLair 8bp
HI-FI TYPES £ CELESTION MHTOON 25w 1700 13.75
4 FANE 501 Mid Full range Sp Pice 4.95 FANE 910 MK 150w 1775 10.99
8" x5 1Hw Varous makes Sp Price 3.35 FANF <l.jﬂ 100w 59 95 44.50
8 AF Model 80 Dual Cone Sp Price 5.95 FANF 144 30 bhw 795  4.95
A" A F Modei B3 Dual Cone Sp Prce 6.95 FANE J73 50w 1175 7.88
FANE 8" 8087 Dual Cone Sp Price 3.95 FANE J104 50 70w 16 95 10.95
WH FEDALE L TON 3 P kit Pr HIGH POWER "CROSS-OVERS' Carr 35p
H) 70 44.95 TANE HPXIR or HPX /R 3725 2.25
10" DENTON 2% PKIT Par ADD-ON HIGH rnsoumcv UNITS
3915 27,95 FAt Addon Carr £1 184 35.95
10" GLENDALE 3+ P KIT 82 41 5895 TITAN T(H 70w Carr £ 1 3;00 23.95
8 FANE MODE ON{ KIT Sp Prue Panr TITAN TS2H 100w Carr 1 3300 23.95
19.99 TITAN T2H Carr 1 39 00 15_95
10" ELAC Model 10RM Sp Puie 3.88 EXTRA SPECIAL
MAIL ORDER OFFER
T AN A s 1580 10.95 [ TAN TA_50A 0w AMPLIFIER
12° TITAN T12 60R 60w 2250 12.95 —
12 TITANTI2 100A 100w 36 00 22.95 v
12 CELESTION G12M 1650 12.99

welelrus)

[

12" CELESTION G12H 30w 2200 16.95

127 CELESTIONG12 5050w 2575 17.50 (%,
12° GOODMANS 12 PD Sp Price 21.95 Hiat s sy Muli purpose thee ndie aually
12* GOODMANS 12 PG Sp Price 19.95 cuntinlled impyts
12 FANE SPECIALIST P A 80 Chntrots Bass Trebhie & Presence Robust
795 18.95 well styled compact cabinet Brack Vynrde covered
12" FANE SPECIALIST DiSCO 80 Altditivs Black S lver Fascia 12 mon(hs
2995 19.9§ G sarantea Carr 61 39.95
177 FANE SPECIALIST DISCO 100 PAIR FANE POP 15 12" SPEAKERS
195 21.95 surtabile o use with above when wired in sefies
12" FANE SPECIALIST GUITAR BOL and housed 1 veated cabinet 95
2795 18.95 SUITABLE TWIN SPEAKER CABINET
12 FANE SPECIALIST GUITAR 100L £11.95
)8 9% 19.95 Also tor personal shoppers only
12 fANE SPECIALIST GUITAR 80B Armns T Tables Jing e Mactunes Dista Consales
2895 19.95 gt g Catirets Credyt Tarms available Orders
vhetr £20.00.

Phone orders accepted from Access & Barclaycard holders. Branches at

24 NEWGATE SHOPPING CENTRE, NEWCASTLE

EL 0632 25168

403 SAUCHIEHALL STREET, GL SGOW
TE

L 041-332 0700

Vil Oreters & taporr endunes 1o GLASGOW Branch, Add £1.00 carr. on Hi-Fi spkrs. or kits.
Otherwise add £1.25 (12' spkr.) £1.50 (156"} £2.50 (18")

WW — 085 FOR FURTHER DETAILS
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STOP PRESS

Do you want a teletype and a quiet environment?
New stocks of the ever-popular ASR33 teletype
with special acoustic cover.

MARVELLOUS VALUE AT £675.00

{fully overhauled with 3 months warranty).

N\

Catalogue )

Send for
your free
copy
including
latest
update
sheets

Mini~-Computer

Exchange
SPECIALISTS IN DIGITAL
EQUIPMENT, PROCESSORS

PERIPHERALS, FEATURES
ETC.

T

PDP8A SERIES

PDPBA SYSTEM WITH: MM8-AB 16K core memory.
KMB8-AA extended option board. DKC8-AA 1, 0 option
board. RX8-80 dual floppy disc drive VT50-AB DEC-scope.
LA36 DECwniter Mounted in console /desk unit

POP8BA SYSTEM (Datasystem 310-FB) with 8K core dual
Hoppy disc. VT-52 DECScope. console-mounted

POPBA PROCESSOR with 3K ROM memory and
DKC8-AA |/ 0 option board

PDPBE SERIES

POPBE and PDPBM Processors 4K 1o 32K various
contigurations available Prices from £2300

PDP11 SERIES

POP11-05, PPP11-10, POP11-34, PDP11-35
Processors available, 8K to 96K, vanous configurations
available Prices from £3250

DISCS

RKB8E/RKO5 Disk Drive and control from £3950
RK11/RKOS5 Disk Drive and control from £5250
RKO05-BB, RK05-J and RKO5-F slave drives
Prices from £2700

PAPER TAPE

PR11 high speed reader complete with POP11 interface
£1750

PC11A high speed reader/ punch compiete with PDP11
interface. £1950

NEW DEC ADD-ON CORE AT
BARGAIN PRICES

Large stocks of DEC Parnity Core type MFII-UP and
MMII-UP-brand new surplus!

MFII-UP 16K parity core complete with backplane
— £2,400.00.

MMII-UP 16K expander core {prerequisite MFII-UP)
£2,000.00

Hours of business:
9 a.m.-5 p.m. Mon.-Fri. Closed lunch 1-2 p.m.

Terminals
SUPER SAVINGS
ON SPECIAL
PURCHASE OF
PORTABLE
TEXAS
SILENT 700
TERMINALS.
Our special price £695
Model 725 KSR ASCII Keyboara >ueniniigh speed operation
up to 300 baud 5 x 7 dot matnx efectronic printhead Full or half

duplex operation Built in acoustic coupler Mounted in integral
carrying case Gross weight 35lbs Dimensions 21%" x 19" x
612"

LARGE STOCKS OF ASR33 AND
KSR33 TELETYPE TERMINALS

* ASCIt Keyboard

* Hard-copy umit {friction or sprocket paperfeed)

% Paper Tape punch and reader (ASR33 only)

* Line Unit (20mA/ 6V /80V)

Overhauled 1n our own workshops to the highest standards
and sold with 90-day warranty

Prices from £425 (KSR 33)and £625 (ASR33)

DATA DYNAMICS DD390 ASR and KSR
TERMINALS

All the features of the well-proven Teletype terminal PLUS attractive
acoustic cover — ideal for environments where noise reduction 1s
important Prices from £525 (KSR} and £795 (ASR)

CENTRONICS 101 and 101A MATRIX
PRINTERS

5 x 7 dot matnix, 132 print positions, 165 cps, ASC11 64 character
set Prices from £1250

CASE CM120 RO Printer. 120 ¢cps. 80 ch/line, 5 x 7 dot
matnx standard ASCIl! 64 character set, CC1TT-V24 Compatible

interface £725
HAZELTINE thermal RO Printer 30c¢ps — for use as
hard copy attachment to Hazeltine 2000 Visual Display unit  £495

HAZELTINE VISUAL
DISPLAY
UNITS

Dramatic new savings
on a further bulk
purchase of these top
qualty CRT terminals
Fully teletype —
compatible with
swilch-setectable
transmission
up to 9600
band and
standard
CC1TTV 24
interface {current
loop adaptor aiso
available if required)
H-1000 12 lines x 80 characters
H-1200 24 Iines x 80 characters
H-2000 27 hnes x 74 characters with full edit facilities. detachabie
keyboard foreground/background data

Please phone for details

SAVE OVER %: of list price on inese superb
TEKTRONIX 611 STORAGE DISPLAYS

Flicker-free bistable storage of combined L
alphanumeric and graphic information

from digital computers and other data i
transmussion systems 11'' Storage CRT
Vertical sensitivity 1V/16 2CM (sq for
mat) or 1V/21CM (rect format) within
2% FSD Maximum input voltage * 50V
DC and peak AC Setting time 3 5
microsec/CM +5 microsec Stored
resolution 4000 ciearly legibie characters
190 x 70mil matrix) viewing time 15
minutes or less Recommended for
specified resolution

QUR PRICE ONLY £950, WITH FULL
THREE-MONTH WARRANTY

MODEL KB756

NOW IN STOCK — BRAND NEW
56-STATION ASCII KEYBOARDS

Full 128 character set with ROM encoder {upper and lower
case + control shift}

Fully TTL — compatible — power requirements + Sv-12v
Supplied with full technical data, code chart. pin
connections, circuit diagram and applications notes

FANTASTIC VALUE AT £60.00
+ £1 50 p &p + B% VAT (mail order total £66 42)

Also available — a range of spares and accessonies for the
K8756 — edge connector. mounting frame, piastic or steel
enclosure. spare ROMs Send for data sheet/price list.

Miscellaneous
COSSOR UNITEL—-TWO
LOW-COST LARGE-SCREEN
BUFFERED VvDU
15 diagonal CRT
15 lines of BO characters
6 Switch-selectable baud rates {110/2400)

Full/half Duplex and Batch mode

Full ASCII Keyboard plus cursor control cluster

V 24/Current loop Interface

Printer port for hard copy attachment

Attractive modern design

* BRAND NEW SURPLUS! (imited quantity only)
ONLY £550.00 + carnage and VAT

LOGABAX LX180 PRINTER —
AS-NEW CONDITION

132 column printer with 96 character set {upper & lower
case) 180 cps operation, 256 character buffer continuous
paperfeed V 24 interface

Price £1,250.00.

HAZELTINE THERMAL
PRINTERS

Compact 80 cotlumn thermal RO printer 30 cps. silent
operation Ideal as hard copy attachment for Visual Display
Umit Dimensions 15%2 x 16 x 6 weight 30Ibs

Only £495.00.
HAZELTINE

Dual Digital 400 bpi Cassette Drive (Philips type). Standard
V 24 Interface enables this unit to be used as direct storage
dewvice for mini or micro computers or as a local storage
attachment to the Hazeltine 2000 VOU.

Price £425.00

COMPUTER FLOORING

Large stocks of top quality computer flooring complete with
jacks Tile dimensions 2 x 2 x % Bargain prices.

IR BB E NSNS

All items quoted are refurbished
second-user equipment unless other-
wise stated.

ELECTRONIC BROKERS LIMITED (COMPUTER DIVISION)

WWhr A HA EORFY R A HERFHFT/AEESN

49-53 Pancras Road, London NW1 20QB. Tel. 01-837 7781. Telex: 298694

ADD 8% VAT
TO ALL PRICES

Carriage & Packing charge exira
on all items unless otherwise stated
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76 50
E Minimunm VALVES VAT 7o 0%
Order £1.00  p| EASE ADD 80 0.7
A1065 125  ELB2 080  PYB1 /800 0.55 122 9% 85A2 220
ARS8 060  EL84 060  PY82 045 . 723A/8  9.00
ARP3 0.60 ELBE 070  PY83 050 5Y3GT 085 o>u7 075 803 8.00
ATP4 050 EL90 130  Fv88 065 523 100 6V6GT 075 805 18.00
B12H 3.00 EL91 180  PY500 135 524G 070 6X4 0.80 1!3073 agg
DAF96  0.60  EL9S 070 Y859 575 5Z4GT 075 6X5GT 055 81 10.
DET22 18,50 EL504 080 Y801 080 6AB? 060 6Y6G 095 8298 550
DF96 0.60  ELBO2 180  QQv03-10 6ACT 060 624 065 832A 4.50
O0Kk96  0.80 €822 1.50 6AHB 070 63012 080 8664 280
0L92 aso EM3 075  QQV03-12 6AKS 055 787 080 931A 6.00
0YB6/87 0.55  EMS0 0.60 6AKS 040 VA 0.80 954 0.50
0Y802 055 EM8) 080  (QQVO640A 6ALS 040 902 060 955 050
ES5SL 7.50 EM84 040 1400 6AL0 065 906 0.75 956 0.50
EB8 CC/01 EM87 100  QV03-12 200 6AMS 160 11E2 1100 957 0.0
30 €Y 045  SC1/400 400 BAME 065 1246 060 1625 1.00
E180CC  1.30  EY81 045 SCI/600 400 6ANS 085 12A16 045 1629 0.70
E180E  6.00 £Y86/87 055  SP61 085 . 6AGS 130 12AT7 055 2051 1.00
E182CC 3.50 £Y88 085 172 750 6AQ5W 085 12AU7 050 5763 2.00
EA76 2.00 EZ80 045  U25 100 BASE 080 12aV6  0.70, 5842 850
EABCBO 0.50  £281 060 U26 035 BATE 075 12AX7 050 5933 3.00
891 0.40 GY501 080 U27 100 6aUS 040 1286 050 6057 0.5
EBC33 '0.50 G232 065 U191 075  6AVE 050 12BE6  0.80 6020 0.5
EBFB0  0.50 G233 350 UBOY 080 6AX4GT 080 12BM7  0.60 6064 085
EBFB3 050 G234 200 UABCBO 080 6AXSGT 1.00 12C8 0.55 6065 120
EBFBY 050 GZB7 250 UBFBO 055 687 075 128 425 6067 1.00
EC52 040 K66 400 UBFBY 050 686 040 1215GT 040 g?gg 350
ECCB1  0.55  KT88 £75 UBLI 100 6Bf6 050 1%»(72; 0.80 o 3180
ECC82 050 MH4 100 UBL2I 075 6BG6G  1.00 12K8! 0.70 s Aﬁg
ECCB3 115  ML6 100 UCCB5 050 6BJ6 110 1207GT 050 6 2.
ECC84 045 OA2 055 UCF80 0.80 6BQ7A 060 125C7 055 8020 5.50
ECC85 0.50 082 080 UCHB! 060 6BR7 230 12SH7 070 %; 840
ECC86 1.25  PABCBO 040 UCL82 075 6BW6 280 12847 055 5002 o.;::
ECC88  0.60  PC85 050 UFa1 080 6BW7 1.00 1;537 055 003 0.0
ECC1B9 0.80 PC86 085 Uid1 075 6C4 040 1 ;7 ?38 00 o
ECFB0  0.50  PC88 075 ULs4 0.75 6C6 055 14 . .
ECF82 045 PC00 125 UMBO 080 BCHE 3.00 1940 075 C.R. Tubes
ECFBO1 0.75 PCCB4 045  UY82 055 6CL6 0.75 1323 1000 \w1335
ECH34 095 PCCB9 055  Uvas 050 606 050 19G6 6.00 35.00
ECH35 150, PCCI89 065 VR105/30 BEAB 080 19HS  17.00 \CR139A 10,00
ECH42 085 PCF80 050 180 6F8G 075  20P3 0680 3gpy 8.00
ECH81 045 PCF82 040 VR150/30 6F12 085  20P4 110 gg, 2.00
ECH84  0.95  PCF84 0.65 125 6F17 100  2516GT 080 gg 9.00
ECLEO  0.60 PCFB6 065 X566 075 6f33 420 30%1 5 100 g5epy 10.00
ECL82  0.55  PCF200 0.80 X6IM 1.50 6Mg 420 30C17 110 1526 10.00.
ECL83 1.20 PCF201 080 800U 300 6M4wA 175 30018 SE3AB31
ECL85 0.65 .PCFBO! 085 28010 350 645 0.75 see PCFBOS 15.00
ECL86 0.5  PCF802 065 29007 150 6J5GT 055 30F5 1.00 ——
EF36 0.75  PCFBOS 180 1A3 060 6.6 050 30FL2 1.20 wsag
30FL12 120 OV 45.00
EF37A 150 PCFB06 085 1.4 030 6J7 0.75 d a2
EF39 2.90 PCFBOB 1.00 1R5 055 6J7G 0.50 30FL14 1.00 §5.00
EF40 070 PCH200 080 1S4 040 6K7 070 30015 10 o o0
EF41 0.75 PCLB} 060 iS5 040 6K7G 035 30L17 1.00 KRNZA 6,00
EFBO 0.40 PCLB2 065 114 040 6K8GT 055 3J0P12 1.00 7254 25.00
EF83 150 FCLBA 070 axzs 190 GIEM 180 SORLL 100 ST, ochog
EFB5 0.45 PCLBE 070 2021 055 6L6GT 0.90 0PL1 10 21/52A 7500
EF86 055  PCLB05/850.75  2K25 900 6L7G 065 30PLI4 190 S0 500 1250
EF91 0.65 PD500 225  2x2 080 6BSA7 055 ggbs:" 080 8638 2000
EFQ2 0.75 PFL200 085 3A4 060 65G7 0.75 080 O ooa
EF95 045 PL36 080 306 040 6S:7 070 3524GT 070
EF183  0.55 PLB1 075 3021 2000 6S)7GT 050 50C5 0.70
EF184  1.60 P82 050 3E29 550 65K7 080 S0CD6G 120
EF804 2.00 Pig83 050 34 050 6SL7GT 075 75 1.00
EFL200 0.75 PLB4 065 3va 085 6SN7GT 0.5 75C 0.80
EHSO  0.60  PLS04 110 58.254M 650 R 1 . A
EL32 060 PLS0B 130 58/255M 650 POSTAGF. £1-£2 209, £2-£3 30p;
EL34 220 PL509 240 gahéism s.sg £3-£540p; £5-£10 60p; over £10 free
EL37 ¥ PLBO2 280 SR 11
ELar e w33 oso 5UsG o098 V|DECO|_“ TUBE TYPE P863B
EL81 070 PYBO 060 5V4G 065 English Electric—£20

MARCONI SIGNAL
GENERATORS

TF 2400/1 Frequency Converter up to 5 10MHz

TF 894 A Audio Tester 50¢s ta 27kHz 2W into 15, 30
AIRMEC

MODULATION METER 210A. 2 5-300MHz
0-100%FMD + 100kHz in 4 ranges

HF WAVE ANALYSER 853 from 30kHz to 30MHz
VHF WAVE ANALYSER 248 freq trom 5MHMz to
300MHz

TF 801 D/1/5 SIGNAL GENERATOR. Range 10-
485MH2 n 5 ranges. R F output 0.1 VIV Source
CM 500 output impedance Internal modulation at
1KHz 3t up 10 80%

TF 801 B/2. Spec. as for 801D but minor circuit dif-
ferences Few Only left

TF 995 A/1 or A/2 or A/2M or A5 SIGNAL
GENERATORS. Very high class AM/FM 1 5MHz 10
220MHZ Detailed spec and price on application

TF 895/3S with addinonal amplifier 1o give extra high
output between 1 5 and 6 Mc/s

TF 144 H SIGNAL GENERATOR

HIGH FREQUENCY SPECTRUM ANALYSER.
MARCON! TYPE $094A/S Basic Freq. range 3 10 30
Mc s and with LF unit from 100Hz to 3 MHz Measures
relative amplitudes up to 60dB

TF1041 8 VALVE MULTIMETER. OC voltage from
300mVto 1 000V AC voltage from 300mV to 300V at
upto 1 OOOMHZ

TF1370 R.C. OSCILLATOR FOR SQUARE & SINE
WAVE. Freq —316V rms. TF1066 FM/AM
SIGNAL GENERATOR.

AM

WHITE NOISE TEST SET. The insirument con

1518 of two units: a Marcon; Noise Generator Type
TF 2091 and Noise Recesver Type TF 2092

Measures notse and intermodulation on wide band
multichannel telephone systems. Surtable for 12
channel to 2.700 channel system

MARCON) TF 867 SIUNAL GENERATOR
Range 15KHz to 30MHz Output O 4uV 104V at 13 or
75 ohms impedance with termination {supplied) Built
10 crystal check tacility with handbook CY478. CT479
QT480 Signal Generators frequency trom 1.3kMS up to
11kMS outputup to TmV CW and imp mod

LEVEL OSCHLLATOR TYPE REL 3wW29. Frequency -

from 0 3 10 1200Kc/s. Mod. ext output from + 16dB
to —60dB Impedance output 75. 140, 600 ohms

36’ AERIAL MASTS consisting of 6 sections 6’ 8™ x
2% dia Complete with all accessories to erect and
instal

AVO CT 180 VALVE TESTER

LOW RESISTANCE HEADPHONES TYPE CLB-

£1.50. 40p postage VAT 12%%

ARS8 O & LF SPARES. We hold the largest stock sn
UK Write for list

RF METERS. 0 108 amps 2" dia. USA brand new
£1.50. P&P 25p

TELEPHONE TYPE "J" tropicalised

10 LINE MAGNETO SWITCHBOARDS

CABLE LAYING APPARATUS No. 11. New produc
ton P O A

- = -y
VALVES AND
TRANSISTORS

Telephone enqunes for
valves. transistors, etc

A tot of these valves are
imported and prices vary for
each delivery. so we raserve
the right to change prices J
for new stock when un- retail 749 3934. trade and
avaedable. export 743 0899

RHODE & SCHWARZ

Z-g DIAGRAPH TYPE 2DU 30-420MHz 50()
Mode) type ZDO. Frequency 300-2400MH.
Qurectly measures multiterminal networks, phase
shif1. phase angle with complementary POWER
SIGNAL GENERATOR TYPE SMLM high freq
resolution internal external mod up to 3v out

SIGNAL GENERATOR H.P. MODEL 680C. High
power. stable and high accuracy Fregency 10 to
480MHz Modulation level O 10 95% at carrier levels
0 5V output levet continuously from O 14V into a 50
ohm Maximum output 1V

~ FOR EXPORT ONLY
Mullsrd C11. High power :nstafiauon. 1000W
Technical details and prices available on request

TEKTRONIX

545A. Bandwidth OC to 30MHz

570 CHARACTERISTIC CURVE TRACE

517A OSCILLOSCOPES wide band high voltage
cathode ray gl for se 9 and
photographically recording wave torm having extremely
short rise rmes

DANA EXACT FUNCTION GENERATOR MOO.EL'
121. Frequency range 0.2Hz to 2MHz (7 ranges) vol-
tage controlled to 10V sweep generator 1ms to 10 sec
TEXSCAN ELECTRONIC SYSTEM ANALYZER
MODEL 9980. Frequency range tOMHz to 300MHZ
with market controls

FURZEMILL SENSITIVE VALVE VOLTMETER
TYPE V200A full scale from 10mV 10 1000V in 6 steps
with output amplifier

TRAINING SET for Radio Operators with 10 key ter
rinals and control frequency and volume
EDDYSTONE COMMUNICATIONS RECEIVER
MOOQEL 730/1A. Frequency from 500kc/s to
28Mc/s

HIGH VACUUM VARIABLE CAPACITORS — cer.
amic envelope — UC 100A/20/150 = VMMHC 1000
60 1000pF. 20kv-1504 RF max = 27 MHz

TEST SET FT2 for testing Transcevers Ad0, A41, A42
and CPRC26

UNIVERSAL WIRELESS TRAINING SET No 1 Mk
2 YA 8316 10 train 32 operators simultaneously on key
and phone Complete installation consists of 3 kits
packed in 3 special iransit cases

HARNESS "A” & "B CONTROL UNITS “A" “R"
T A2, Microphones No 5 6. 7 connectors
frames carrier sets etc

VAT FOR TEST EQUIPMENT
PLEASE ADD 8%

COLOMOR

{ELECTRONICS LTD.)
170 Goldhawk Rd., London, W.12
Tel. 01-743 0899
Open Monday to Friday

9-12.30, 1.30-5.30 p.m.

DESIGN
&
DEVELOPMENT

ENGINEERING
DRAWINGS

P.C BOARD
MANUF,

P.C BOARD
ASSEMBLY

& ARTWORK

A COMPLETE TECHNICAL SERVICE TO ASSIST YOU
WITH YOUR LATEST PROJECT FROM ITS
GONCEPTION, THROUGH PRODUCTION TO SITE
GCOMMISSIONING OF INDUSTRIAL SPECIAL PURPOSE
ELECTRONIC EQUIPMENT.

METALWORK
& ENGRAVING

FULL PRODUCTION
FACILITIES

DESPRO

P.C BOARD FULL SYSTEM
SIMULATED —» TESTING
TESTING
OES'G4, SYSTEM
SITE

COMMISSIONING

We offer a complete service under one roof, no more

co-ordinating the activities of multiple sub-contractors and
suppliers. All this and the most competitive prices around.
Let us quote for your next project.

DESPRO ELEGTRONICS LTD.

AFTER SALES
SERVICE

Our design team has considerable experience in the
development of a wide range of process control equipment
using the latest technology in the fields of digital and
analogue circuitry.

To back up this knowledge we have extensive development
capabilities for microprocessor systems which include
powerful software aids, high level language capabilities and
“In circuit emulation’’ to rapidly blend the hardware and
software together to produce the equipment to your specific
requirements as quickly and smoothly as possible.

WW — 110 FOR FURTHER DETAILS

s wwwiamericantadiohistorv: com

Dore House, Industrial Estate
Orgreave Crescent, Handsworth
Sheffield. Tele: 0742 697361/3
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7400 :‘F 7426

T.T.L. 74 L.C.’'s By TEXAS, NATIONAL, LT.T.,
FAIRCHILD ETC.

un 30p izl 30p
un 30 122 40p
u1s 30p 2 60p
7416 40p uI25  S0p
7480 15p 74126 S0p
485 100p 74130 130p
7486 30p 74131 100p
7489 250p 14132 65p
14%0 35 74135 100p
91 5 1%  8op
1492 43p 74137 100p
ux 40p 4138 125
1485 60p 74139 100p
14% T0p 74141 60p
4100 95p 74142 270p
74104 90p 74143 270p
74105 40p 74184 270p
4107 30p 14145 75p
H109  50p AT 230p
4118 80p 4148 160p
4D 80p 150 120p

74151 65p | M7 140p
TAI53  e5p | 74180 100p
4154 120p | 74181 200p
s T0p | iz 1sp
74156  70p [ TAIM  150p
IS T0p | 74185 150p
74160  90p | 74188  350p
74161 90p | 74189  350p
74162 90p | 7419  1a0p
63 90p | T4l9l  1agp
4164 125p | 4182 1209
74165 125p | 483 1209
74166 125p | 14184 100p
4167 325p | 4185 100p
4170 200p | 741%  100p
74173 150p | 74197 100p
74174 100p | 74158  185p
s I5p | MW 185p
76 1009

M 100p

18 140p

25
o 4p 7427 259
Mz 14p 7428 40p
43 14p 1430 15p
44 14p 432 250
05 14p 1437 250
406 40p 7438 250
407 40p 7440 15p
1408 20p 441 §5p
409 20p 442 §5p
ui 1% 445 80p
i 20p 446 80p
niz  20p i 50
13 30p 448 T0p
7414 60p ;450 15p
1416 451 15p
7 x 7453 15
e 15 7454 15
u2  20p 7450 15p
423 2% 1470 30p
%5 2% 7472 25p
c.mos
4000 14p 4030 SSp
w00 14p 432 95p
4002 14p 403 120p
4006 90p 4047 100p
407 16p 0 S5
409 SSp AM9 40p
W 14 4040 40p
4012 14p 4054 120p
@13 50p 4055 140p
4015 90p 4056 135p
4016 40p 4060 120p
017 90p 4066 55p
w01y 90p w069 20p
@20 100p W isp
Wz  9p w012 16p
4023 i6p | 4081 16p
Az4 65p 2 16p
425 16p | 4510 120
160p | 4511 150
4027 S0p | 4516 110p
4028 90p | 4518  130p
4029 110p | 4528 100p

63 KEY KEYBOARD UNEN-
CODED, SUITABLE FOR M P U
PROJECTS ETC £30.00.

IN4148 BY ITT/TEXAS
100 for £1.50.

UNENCODED

HEXADECIMAL 19 KEY-
BOARD, 1-10
A.B.C.D.E.F.2 OPTIONAL
KEYS. SHIFT KEY £12.50

555 Timer, 10 for £2.50.

7410 Op amp. 10 for
£2.00.

RCA ACR TO3 case
100V 12.5A £2.50.

MURATA ULTRASONIC
TRANSDUCERS M440LIR
£2.50 each, £4.00 pair.

MM2102AN-2L 1024 x 1
BIT 250 NANO SEC.
STATIC RAM. £2.60. 4/
£8.40. 8/£16.00.

MM2 102AN-4L 1024 x 1
BIT 450 NANO SEC
STATIC RAM £1.60. 4/

MM2112-4 256 x 4 BIT
450 NANO SEC. STATIC
RAM. £2.95 each. 4/
£11.60. 8/£22.80.
2513 CHARACTER
GENERATOR UPEER CASE
£7.00.

2513 CHARACTER
GENERATOR. LOWER
CASE £7.00.

MMS5204AQ PROM 4096
BIT READ ONLY MEMORY
£8.00.

8212 8 BIT IN/OUT PORT
£3.00.

8831 TRI-STATE QUAD
LINE DRIVER £2.00.

8833 TRI-STATE
TRANSCIEVER (TRUE)
£2.00.

8835 TRI-STATE
TRANSCEIVER {INVER-
TING) £2.00.

AY5-1013 UAR/T £6.00
LM309K/LM340K vOL-
TAGE REGULATOR £1.00

SINTROM

MICROSHOP

2

] : ol

£ S

%

Has your chosen Microprocessor system 2
*  and Supplier these Unique features )

#* Motorola 6800 by Southwest Technical

&

%;?
B
e

>

S

# Plug in expansion for memory and 1/0O

% Proven software: Assemblers, editors, floppy disc
operating system and BASIC from 4K to 4 user.

%* Kansas City cassette tape and Shugart minifloppy
fully supported \

% New, system oriented, documentation

£6.00. 8/£11.00. each

(ALL PRICES INCLUSIVE
OF POSTAGE AND VAT

T. POWELL e

306 ST. PAUL'S ROAD and Barclaycard

HIGHBURY CORNER, LONDON N.1
Telephone: 01-226 1489

Easy access to Highbury via Victoria Line (London Transport) British Rail

. %* Walk-in hobbyshop with experienced staff

#* Demonstrations always available

#* Hands-on selection of software

* Manuals, Magazines and Data to browse or buy

% Ten years experience in minicomputers, disks,
cartridge tapes and VDUs

—
.
MANUFACTURERS SURPLUS WANTED
E:! TRAMPUS ELECTRONICS LTD,
tnaoih w58 60 GROVE ROAD, WINDSOR, BERKS, SL4 1HS
TELEPHONE: WINDSOR (07535) 54525

Cash and cheque Orders over £5 post free Credit cards by post or phone £5 min Post and
packing 20p C W.0 add VAT to prices marked * 8%, others 12%%. Free price list of our full

4!

range. send addressed envelope Quote this ad as prices may change. All devices to makers’ 0 B aaty
specifications. Normaily 24-hour turnaround on orders for ex-stock product N 55
NEW PAK 0: 50 x 220 mid REDUCED LINES 4
LEDS " or 2 RILL SPEC. PAKS I'.l. 63y Elsctroiyucs £1 A small selection from our lists p
Rod no clip * PAKA 12 Red LEDS £1" DEVELOPMENT PARCELS 7815 TAISY 60p*
Pak of 100 LEDS ra* 8 5x 741 8pin L Al £5 7605/ M309K -
T 209 & ciip 1ipe C.4 x 203055 to 3 EI* SET1 250 x 50v Ceramics 5%. 10 80107 or BCI08 ap*
0.2 LED Red & clip 12p* PAK D 12 x BC109 1% wach 22pt100 lul £5 BCI0Y 1p"
Color LEOS all 16p* PAK & T x BFYSI EI“'SET 2: Tantalums.1ul to 200ul * BCIOIC 1ap*
H 7 x 2K3B19E FET £1 20V+ 0 35¥olt, 50 olt €5 ACI76 Only |
DISPLAYS K.40 x 14148 €1° SET 3 Eectrolytics 25V 10 za  BCIB2. 3.4 AorL 10p
06* 0L741/2 €1.50% M: 4 x pair 2A NPN/PNP €1 17277710 47/100/500/1000 BCZ12.3 4Aor L 1
03" 0L704 & 10772 58p* PAK N: 50 x DASI /91 o 5 2K3055 0W g
Dalo PCB Pen 65p* PAK P 20 x P/BCIO9 FI SET 4, 5 walt 5% Resistors 'l 2N3055 115W 10 3 &ip" apPyY
Jackson Tuner. 0-370p¢ Oaly €1 PAK R. 14 x BCI07 [ each 100) 1o | mag.. latal 500 2§3819C FET 16 . MIREL D M
Tuner Module PAK §: 14 x BC108 EL* 5 0RPI2 pe rmT'= Clohy
AM/FM/VHF wilh Toka Fal Head T 10 x 8D131 Yype El SETS5 Zewers 400mW. 5 each. *i 741 Bpin Fip® —
€25 v-50 x5 mid \Ov £l valves 3v 10 33 Volls 100 off] 555 Timer e i —
VERO STOCKED  Less 10% X 4 x555 Timer £1 €5 214 RX ;.;" -
Dit. SOCKETS 1.20 x PNP 3702 Type EF SET6- Presels PR Verl. 100 mixed (M380 Amp i
8 pin 12p Y 4 xLM301/14P £ €5 LM3900 E8p
o6 15p ) 4 x 1A50¥ SCA £1 SET 7 Healsinks. 10 olf each. CMOS 4011 150 KIT  BUILT
P3 Battery Clips 10p TDI8. T05 TV4 smallto 3 €5 4013, 4049 33p o £ 3
= MP-68 ME800 by Southwest Technical. With 4K RAM, Mikbug ROM
WW—061 FOR FURTHER
DETAILS and TTY/RS232 input output interface 275 353
CT-64 VDU controller with keyboard, serial ASCIt 260 345
CT-VM Video monitor for use with CT 64, 12 voit operation 140
CT-606 Kansas City cassette interface for use with CT-84, Instals inside 50
AC-30 Freestanding dual Kansas-City cassette interface 60 100
MF-68 Twin Shugart minifloppy, controller, interface card, and
Disc Operating System with Disc 8K BASIC 800 860
PR-40 40 Column aiphanumeric printer. 75 lines per minute 200 250
MP-4 4K memory board 80 107
MP-8 8K memory board 200 240
MP-S Serial ACIA board 30 37
MP-L Dual 8-bit parallel interface board 30 37
MF-D10  Pack of ten Diskettes 26.50
SWTBUG Improved ROM Operating System, Mikbug compatible 16.00

stock from:

Software on paper tape or Kansas City cassette £10-25 per application.

Professional Commercial packages to spectal quotation.

All units include full documentation

All units include full documentation, power supply and case where required and interface
directly to MP-68 system

SERVO AND ELECTRONIC SALES LTD. All prices exclude VAT (8%) and cainage

24 HIGH STREET, LYDD., KENT TN29 9AJ
TELEPHONE: LYDD (0679) 20252 TELEX. 965265 AB SERVOE G

SaNnula from Quality Electronics Limited
At above address

WW-—109 FOR FURTHER DETAILS

Write now tor Free Catalogue and lists

Tel: 0734 84322
Telex: 847395

Microcomputér Hobby Shop Monday to Saturday
14 Arkwright Road
Reading Berks

RG2 OLS

WW — 108 FOR FURTHER DETAILS

WWW amedgcanradiahictary ~com
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Intended for professional micro
processor applications.

This one Keyboard will meet most
present and future requirements.
Full 128-character ASCI| 8-bit code

* Tri-mode MOS encoding.

Applications notes for auto repeat,
numeric pad, serial output

Upper and lower case characters
generated by keyboard with latching
shift-lock.

Selectable polarity.

* Size 305 X 140 X 32mm

(124 X 5v2 X 1vin)

* MOS/DTL/TTL compatible outputs.

New guaranteed OEM grade com

Board has space for small low-cost
DC/DC converter so that «entire unit
operates off single 5 V rail.

FULL ASCII
KEYBOARD

PRICED LOWER THAN
SURPLUS KEYBOARDS

Please write for full technical details

and price, and for names and addresses

of our UK and European stockists.

ﬂ

LOW COST!
Model 756
Full ASCII
Keyboard

User selection of positive or
negative logic data and strobe
output.

Alpha lock .

Extra loose keys available.
Supplied complete with gold-
plated PCB connector and fuli
technical data.

Rugged mil. spec. G—10 PCB
with plated through holes.
2-key roll-over

DC tevel and pulse strobe signal
for easy interface to any 8-bit
input port microprocessor system,
video display or terminal board.
Strobe pulse width 1 ms.

ponents. = —— —— ————,— — — = . RE -

* Needs +5 and —12V supply { : 2 1]7 : } i u ;’ “12 - E(, ; ¢W[' ‘7.] L ]
FS

Carter esci Q LWJ E TlY U | O P @ \ RETURN

Associates ol alsfolrlolnlolxlclt=]s]3

P.O. Box 11262 — 117

VLAEBERG [‘ti%l stz fx|c|v]e|n|m |L = | > | ? Jower

South Africa r** — == — =

postal code 8018 - ]

W_\¥—094 FOR_FUR'_]'!_IER_DETAILS o™

SERIES A: 12/24 V DC.IP.
240, 220 or 115V. AC. 0.P.

CARACALE

42-44 SHORTMEAD ST.. BIGGLESWADE. BEDS. Te!: 0767-81361 |

INDUSTRIAL,

SINE WAVE INVERTERS |

120-300 VA. 50/60 Hz |
HIGH QUALITY YET
ATTRACTIVELY PRICED A.C. |
POWER SUPPLIES FOR MOBILE,

COMMUNICATIONS, MARINE
AND MANY OTHER USES

* Ruggedly built in welded steel cases

* Stabilised low distortion output

* Closely contiolled trequency

* Full overload and short-circuit protection
+* Battery protection by low voltage vsarn-
ing and automatic cut-out
Automatic standby and remote options

NGINEERING

WW — 101 FOR FURTHER DETAILS

ANY MAKE-UP OR
COPY QUERIES

CONTACT

JOHN GIBBON
OR TONY FAYERS

01-261 8353 |

S a——
REDUGED PRICES . . . ONLY LIMITED STOCKS AVAILABLE
TRANSISTORS DIODES
Device 10 100 Device 100 1000
BC 107 .89 7.80 AA 119 9.00 65.00
‘BC 118 1.12 10.00 BA 154 6.50 4.00
‘BC 132 .95 8.00 BY 127 8.50 70.00
‘BC 147 .85 7.00 1544 4.00 25.00
f ‘BC 149 .85 7.00 15 940 3.00 15.00
1 ‘BC 2048 .85 7.00 15 941 3.50 16.00
BC 348 1.00 8.50 . B
BC 351 1.00 8.00 DICITALIECLS
BD 131 330 29.00 . TEXAS
BD 695A 5.50 42.00 Device 10 100
BD 696A 5.50 42.00 74L00 2.40 18.00
BF 185 2.40 20.00 74L04 2.70 21.00
BF 324 330 2900 74173 4.90 38.00
BT 106 10.00 72.00 74L74 4.30 35.00
‘BU 205 16.50 130.00 74191 14.50 105.00
‘BU 208 17.50 139.00 ;
‘ME 1075 5.75 4.80 FAIRCHILD
“TIP 29 3.40 29.00 Device 10 100
XK 1152 68 3.90 9000 907 -
ZTX 2128 1.05 8.50 9002 2.00
‘ZTK 302 1.00 8.00 9016 3.60 -
"ZTX 502 1.10 9.00
ZTX 510 1.10 9.00 9304 1760 7 85.00
2N 2647 8.50 - 9308 25.00 190.00
"2N 3703 .85 6.50 9309 (yo_oo —
‘2N 3705 .85 6.50 9311 21.00 -
- _ === = |
| CAPACITORS 33;2 ,1 3;88
| Oevice 10 100 | 9324 16.00
| ‘0.01/25 Disc .65 4.50 9601 B J\
\ '0.01/30 Disc .70 4.50 933 320 | —
| } 01/200 344 90 7.00 |? 936 3.40 29.00
‘0 1/600 Axial .50 3.50 946 330 28.00
'0.68/100 344 .90 7.00 . 962 3.00 —
'2.2/100 344 .90 7.00 9099 7700 —
'6.8/6 Tant  1.40 9.00
f *25/25 Axial .50 4.00 RAM
100/ 250 Axial  3.50  26.00 Device 10 100
| '680/250 Tag 3.60 27.00 2102:2N 16.00 -
- — 1
‘ WIREWOUND RESISTORS MERCURY RELAY BY C.P. CLARE
g’s‘"c' 100 Device 10 100
.BW Axial 1-T00
02To2K20hms .90 .50 CRMISS 2PN
SW Radial 24v1C/0  35.00 -
0.47 To 10K Ohms .80 6.00
TOW Axial HORIZONTAL PRESET
337T02K20hms .80 5.50 Device 10 100
15W Radial T M Ohm
| 1 To 22K Ohms .85 6.00 025w .90 6.50
Minimum order £5 00 P. & P. 25p
VAT please add 8% except those marked ~ which are 12.5%
Export. Wholesale and Manufacturers enquiries welcome.
K & A. Distributors, 52 Barkby Road. Syston. Leicester LE7 BAF
[ Tel. 0533 609391

www americanradiohistorv com
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B. BAMBER ELECTRONIGS

MASHITA

8-TRACK CARTRIDGE PLAYER UNITS
with internal mains psu and 25 watt mono amplifier (100V
line). To plat standard 8-track cartndges. All contained in a
smart veneered wood cabinet, size approx. 14 wide x 5%;
high x 11 deep Supplied with circuits Brand new and
boxed. SPECIAL OFFER £35.00 each + 12%:% VAT

TYPE L4 PORTABLE
SPEAKER CABINET

Smart woodgrain Formica type fimish with nylon grille. 15
highx 14 widex 7 deep (tapering). containing 10 round
15 ohm full range speaker + 100V hne transtormer, £7.00
each + 12%% VAT

133

Dept. WW, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE
Tel: ELY (0353) 860185 Tuesday to Saturday

TYPE M704
CEILING SPEAKERS

square, for recess mounting into

White plastic fascia 10
ceiling, with 8 dia. 15 ohm full range speaker £4.00 each
+ 12%2% VAT

T

TYPE L2
TRIANGULAR
CORNER CABINETS

Smart woodgrain Formica type
finishgwith nylon grille. Overall
height 23 x 12 wide. Contain
Three 15 ohm 6% x 4 Full
range speakers in paraliel +
100V line transformer (easily
disconnected for 5 ohm opera-
tion) £7.50 each (or 2 tor
£14.00) + 12%% VAT

%l“l
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Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCL
Please. PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY

SPEAKER CABINET
TYPE M321

White matt finish wood cabinet with white sprayed cloth
grille. 3 x 42 deep. containing 6%2  dw 150hm full
range speaker, with 100V line transformer. £4.60 each or 2
for £8.00. + 12%% VAT

TYPE 8079
FULL RANGE SPEAKER

10 dia, 15 ohm. £5.00 each {or 2 for £3.00)
+ 12%4% VAT

AN

MAINS ISOLATING TRANSFORMERS
Tapped primary, output 240V at 6A. ex-equip. in metal case
£20 00 each + 8% VAT

PHILIPS LDH2200/00 22'* COLOUR
MONITOR

625 line with PAL decoder, unused. but shop-soiled
£220.00 + 8% VAT Buyer collects

QTY. OF NEW PYE WESTMINSTER
PCBs

SAE FOR LIST. Range of Paper Block Capacitors. S.A £ for
list

10.7 MHz SSB XTAL FILTERS

(2 4kHz Bandwidth) Low imp. type. Carrier and unwanted
sideband rejection min. —40dB (need 10 69835 &
10.70165 xtals for USB/LSB, NOT SUPPLIED) Size
approx. 2 x 1 x1 £10.00each + 8% VAT
CELESTION 8'' x 5'° ELIPTICAL
SPEAKERS

20 ohm, 3 watts rated, £1.50 each + 122% VAT

TYPE HT4 HOTEL SPEAKER CABINET
Wood veneered. 12% wide x 5% high x 3% deep. with
aluminium gnile + volume control and 4 way + off switch
panels on front. Very smart. contains 3ohm 5 x 3 ehipitcal
speaker + 100V line transformer. £5.00 each + 12%%
VAT

WW~—112 FOR FURTHER DETAILS

UDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES
RETURN. CALLERS WELCOME B8Y APPOINTMENT ONLY.

All above speakers with 100V line trans
formers are suitable for use with our 8-track
cartridge players.

We stock tools, Electronics books, soldering
equip, multimeters, and many surplus items
at bargain prices. S.A.E_ for lists.

|

(PEOPLE WHO KNOW

AND NEED RELIABILITY

(Military, Industry, RCC’s) Demand

Pipo Communications For Trouble Free
Touch Tone Encoders

QUALITY |

x4V x 1
I

25

375"

WANT TO KNOW

PipocCommunications «

9

woww—lr

Send for descriptive brochure

and dealership details to:
STEVE MILLER % INTERNATIONAL SALES {
or Telex: 18-1059 ELMATEXINT. LSA

Qualified International Dealers and
Distributors Wanted!

0028

OR FURTHER DETAILS }

9m.m

PP-2

Y20 PP €2

WHY?

56 way

batteries}. P.P £1.50

.0. Box 3435 |

ollywood. California U.S.A

213/852-1515

240v Plug-In Relays 3 pole ¢/o 10 amp contacts 85p P.P 15p
COAXIAL CRYSTAL DETECTORS. (Marconi-Saunders)
£7 50 (Diode CS98 £1 50}
| FIBREGLASS COPPER-CLAD BOARD
16in 40p P&P 10p
16in 50p P&P 15p
[ OFF-CUT PACKS. 15Usq.ins. £ PP 25p
Doubie sided Yzp per sq. in. extra
MAGNETIC COUNTERS
3 Digit Reset (240v AV ) £1 75 P&P 25p
6 Digit Reset (24v. D.C.) £4 P&P 25p
4 Digit Non-Reset (24v. D C.) £1 P&P 25p
6 Digit Non-Reset (240v. A.C.)£1.50 P&P 25p
i MULTICORE CABLES
| 4 CORE RIBBON (RAINBOW) CABLE 4
Forming %in. wide strip 10m—75p 50m—£3 100m—£6 P&P 1p per metre
8 CORE FIBBON (RAINBOW) CABLE 8x 14/76
Forming 2in wide strip 10m—£1.50 50m —£6.50 100m —£12. P&P 1p per metre
10 CORE CABLE 10x 7/76 {10 colours) PV.C
00 7mm 10m—£2 50m—£8.50 100m —£16 P&P 2p per metre
12 CORE SCREENED CABLE 12 x 14/76 with outer screen —P V.C covered O D

10m —£4 50m —£18 50: 100m —£35 P&P 2p per metre
16 PAIR RIBBON CABLE 16 x 2 core P.V.C

[ Double sheathed forming 2in wide strip

I 10m—£3. 50m —-£13 50 100m—£25 P&P 2p per metre
E.H.T. MODULES (Resin encapsuiated in metal box)

Input 240v 50 hz. Type 1 O/P Bkv @ 15 watts £8 75 P&P £1
Type 20/P 13 7Tkv @ 7 watts 10 P&P €1

STABILISED POWER SUPPLY (APT) 5 14 voits @ 6-amp. Pre-Set (with manual)

P.C. EDGE CONNECTORS

32 way (.1 pitch) finished ends 40p P&P 10p

1 pitch) cuttable 65p P&P 15p

64 way { 1 pitch) cuttable 75p P&P 15p

64 way gold plated pins S0p P&P 15p

Mounting piiars for 56 /64 way 15p per pair

‘DRYFIT RE-CHARGABLE BATTERIES (Lead / Acid)

Ex Equip. Good condition, tested

6v@6AH £3 50 P&P 75p

6v@75AH £4 00P&P 75p

“BLEEPTONE'* AUDIO ALARMS (Ex Equip) 12v D C 75pP P 10p
EMERGENCY LIGHTING UNITS. Automatically Switches to stand by-battery power
(24v) when mains fails Keeps battery pack fully charged on normal supply £15 {(ex

VARLEY LEAD-ACID BATTERIES. 6v. 36 AH non-spll £6ea PP £1 50

J. B. PATTRICK

191/193 London Road
Romford, Essex RM7 9DJ

200 MH2-12 GHZ

10/ 2Zm m

Romford 44473

www americanradiohistorv com
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e

WANTED

ENGINEERS

We're a private company with ever'

Gl BEVARDSOFFERED

\Increasing worldwide sales in high

technology equipment, including HV power supplies, nuclear instrumentation,
medical electronics in use throughout the world as teaching aids and a range
of static invertors for airborne applications.
To maintain our forefront in the electronics industry, we wish to create a
new generation of products, we are therefore expanding our team of develop-
ment engineers and are looking for:

Project Engineers (Analogue)

We need -experienced Project
Engineers, holding a degree in
electronics, ideally with a knowledge
of civil and military aircraft industry,
a flair for solving problems and
co- ordinating with our design and
production teams.

Design Engineers (Analogue)

We need engineers with a degree in
electronics. Previousexperience of the
industry is not essential, but the
successful candidate - who should be
enterprising and ambitious — will be
involved in the design and develop-
ment of new products and equipment.

In addition to salary, we offer four weeks paid annual holiday, non-contributory
pension scheme and bonus incentives.

GAN YOU FIT THE BILL?

If so, please contact lan Andrews today. He'll tell you more about us and arrange

a meeting.

br'andenburg

Brandenburg Limited,
939 London Road, Thornton Heath, Surrey CR4 6

E. Tel: 01-689 0441.
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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 SE1 9LU.)
PHONE: Barry Leary on 01-261 8508

Advertisements accepted up
to 12 noon Monday, June 5,
for the July issue, subject to
space being available.

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T

Libya -

Occidental, one of today’s most pro
1 gressive and rapidly expanding Inter
national oil companies, require com-
munications experts to supervise the
installation, maintenance and repair of
communications equipment in the field
production areas n Libya, including
VHF/AM/FM equipment, HF-SSB Tran-
ceivers, LF radio beacons, TDM alarm
systems, teleprinters etc.

Candidates must have at least five years
experience in installing, maintaining and
repairing radio, telephone and microwave
systems, some of which should be at
supervisory level,

The positions are on single status and

4 Communications
Foremen

over £9000 tax free + bonus

carry initial annual salaries of not less than
£9,000, tax free, and a signature bonus for
direct hire applicants equivalent to 25% of
the first year's salary, before tax. The salary
is accompanied by comprehensive bene-
fits programme and an attractive field
break scheme of 33 days working followed
by 21 days off, with air fare paid to your
point of origin,

Please send your resume with full personal
and work experience to Patricia Conneely,
Occidental of Libya Recruiting, Gilling
ham House, 38-44 Gillingham Street,
London SW1V 1HU. Telephone 01-828
7711,

-
OXYLIBYA

v (8196)
ELECTRONIC
LONDON WEEKEND TELEVISION |||, TECHNICIAN
invites applicants for the following posts have vacancies for astronomy?

2 ENGINEER/SUPERVISORS (Ger-
many)

British Council Language Centres. Munich
and Hamburg. Required preferably by June.
197B. To be responsible for the operation
and maintenance of colour CCTV equipment
and audio recording studios and to assist
teachers in the technical aspects of pro-
ducing programmes for CCTV and the
language laboratory

Qualifications: Candidates should have
HNC or Final City and Guilds {Telecom-
munications) Certificate and have at least 5
years general all-round working éxpernience
in broadcasting or CCTV engineering and
production. Colour TV expenence desirable
Some knowledge of German useful

Salary: £5,210-€7,054 p a. tax-free
Benefits: Personal and children’s aliow-
ances: accommodation aliowances of
€2,300 (single) or £2.900 (married accom-
panied); employer s share of national insur-
ance and superannuation; travel and bag-
gage allowances, 2 year contract, renew-
able

Retumn fares asre paid. Local contracts are
guaranteed by the Bntsh Council. Please
write briefty stating qualifications and length
of appropnate expenence. quoting 780045
reference number and title of post. for
further details and application form to The
Bntish Council (Appointments). 65 Davies
Street. London W1Y 2AA

(8125)

ELECTRONIC
ENGINEERS

The successful applicants will be deployed in the Electronic Mainte-
nance section where they will be responsible, as part of a team, for the
maintenance and performance of the latest video, sound and control
equipments and systems utilising analogue and digital techniques.

One of the vacancies is for a Substantive Engineer working initially on
the routine maintenance of the Company’s sound equipments. This
work will encompass not only studio sound desks and equipment but
also the latest digital video and audio machine interlocking systems as
well as the performance of two purpose built multitrack dubbing
theatres.

Other vacancies are concerned with maintaining an extensive range of
video equipments and control systems where an interest in or
knowledge of computer techniques could be advantageous.

Working knowledge of broadcast equipment is desirable though due
consideration will be given to C.C.T.V. or other related experience.
Academic qualifications to H.N.C. or equivalent preferred.

Starting salary will be in the range £3951 per annum to £56310 per
annum inclusive.

Please telephone 01-261 3237 for application form. o176

We build and maintain astronemical insiruments. using
the moat up-lo-date lechnigues over the rangs from ™
to micreprocessars to low-neise amplifiers.
We aro looking lor someona with an ONC or equivalent
who haa served a recogaised apprenticeship to joia our
Technelegy Sroup at Edinburgh.
Applicants should have exparience of construction aed
testing elacirenic oquipment to the highest standards.
Soms knowladge of minicomputers and microproces-
sors would be an advaniage. bul training could b given.
The successtul candidals must be willing to work
abread in the support ef astronemical obsarvation using
insir ion. beth on detsched duties of 2
fow single weeks at a lime and on postings of twe years
or mere.
Safary on sa lacremestal scale starting at 3 peint
between £3040 and £3770. depending on age. with
non-comtributory pension scheme. Closing dele § June.
1978.
Application forms from Personnsl Gtticer. Aoyal
Observalory. Blacktord Hill. Edinburgh.

@175

ENGINEER
__(TECHNICIAN GRADE 6)

required to design circuitry for. and to
supervise operation of, analogue and digtal
equipment concerned with a wide range of
applications including x-ray fluorescence.
gamma-spectrometry. SQUID cryogenic
magnetometry. thermoluminescence and
eventually radiocarbon mass-spectrometry.
Qualifications HNC. HND. or equivalent
ptus 9-10 years’ experience.
Salary scale £3654 to £4365
Apply in writing to: Professor E. T. Hall

Reseoarch Laboratory for Archasology

6 Keble Road
Oxford OX1 3QJ {8141)

wwWw americanradiohistorv com
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Aointmenfs

MANAGEMENT AND SALES OPPORTUNITIES
IN RF SEMICONDUCTORS

TRW RF Semiconductors form a major part of MCP Electronics sales in the United Kingdom.

MCP Electronics, part of a major group of companies, is sole UK agent for TRW Semiconductor devices. In order to
maintain the momentum of increased sales into the mobile and military markets, applications are invited to fill two
important vacancies in the MCP Electronics sales team, as follows:

1. PRODUCT MANAGER TRW RF Semiconductors. This is a technical /administrative job and will involve liaison with
TRW and major U.K. users. The Product Manager will work in Wembley but some time will be spent in customer visits.
There will be occasional opportunities for visits abroad.

2. SALES ENGINEER RF Products. This is also a senior appointment and would be ideally suited to an Engineer
wishing to make a long-term career in technical sales. Ideally, applicants should live North East of London, but
relocation expenses would be offered where appropriate.

MCP Electronics operate a Group Bonus Scheme in addition to an attractive salary scale, for these interesting job
opportunities, which both include a Company Car.

By joining us you will become an important part of TRWS worldwide team and will be working for a recognised Industry
Leader.

Interested? Then phone or write to:

Ron Adams

Sales Manager

MCP Electronics Ltd

Alperton, Wembley, Middx HAO 4PE
Telephone: 01-902 5941

(8195)

SULTANATE OF OMAN
Air Force Appointment

Applications are invited from suitably qualified Senior
N.C.O.s of the British Armed Forces, who have recently

[ ] o
left the Services or shortly complete full-time service, to
erv1ce fill an immediate vacancy for a
o Rapier Squadron

Signals N.C.0. (Sergeant)

° -
He will be responsible for the continuation training of all

i radio operators and Command post radio personnel in a

¥ Rapier Missile Squadron and for advising on the setting

up and operation of Command posts at Squadron Base
and detachment locations.

Applicants must be signals trained and have had wide
experience in the training of Command post personnel
associated with weapons systems controt (artillery or
missiles). Some first-hand knowledge of working in a
Command post in LLAD systems (L.40/70 guns or
Rapier) is desirable

F.W.0O.Bauch Limited require a person This is a uniformed contract appointment of 3 years’
p y
toservice arange of professional audio duration initially unaccompanied (although short Tamily

. f visits to Oman are possible), and the age limit is strictl
equipment. Applicants should have a 19, Conditions of service include: | Y

seind e_Iectron!cs background, and a : (@) tax free annual emoluments commencing at

mechanical aptitude or knowledge of o) Rials Amani 4062 (equivalent to approx. £6320

tape recording is desirable. at the rate of exchange prevailing on 12/4/78);
(b) an attractive end-of-contract gratuity;

. : . - (©) normal Service mess facilities with bachelor
Applications in writing please, to accommodation and services free of charge;
Mr B. Whittaker = and ]
F.W.0O.Bauch Ltd (d) filt days home leave annually (usually taken in

49 Theobald St., Borehamwood two pgriods .Of 3'0 days? with air p.assag(fes paid.
Herts WD6 4RZ lzr_;)/rgu{g.]er details, write immediately quoting reference

" Senior Personnel Officer (WW/6/78)

AIRWORK SERVICES LIMITED

Bournemouth (Hurn) Airport (8136)
Christchurch, Dorset BH23 6EB

Airwork Services Lid.

waanar amaricanradinhictan, com
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(Capital Ap

Electronics Engineers on the move

INVEST
5> MINUTES
IN YOUR
FUTURE

o/ntments Ltd, 2 /30, Wmdm!!ft toadoa.

IFLEASE WRITE IN BLACK INK.

NAME:

137

DESIGN, TEST, Q.A; FIELD SERVICE, MANAGEMENT, ETC.

Take advantage of the best opportunities being offered in the Electronics Industry from amongst
over 3000 U, K. Companies with whom we deal. We are seeking all categories of Electronics
Engineers for equipment ranging from computers to communications.

By returning the application form bhelow, vour job requirements will be matched against our clients'
numerous vacancies, manv of which are not advertised. Your application will be treated in strict
confidence and no approaches will be made to existing employers or to any other companies you
care to specifv. Please remember, our service is completely FREE to applicants,

So don't delay - act now to give vourself the best chance of finding the perfect job

If vou wish to discuss any aspect of the Electrunics job market, vou are welcome to phone

anvtime. Please ask for Brian Cornwell,
W.7.2>00-637 555
>,

ADDRESS:

Tel: (Home):

(Office):

Date of Birth:

Marital Status:

Place of Birth:

Car Driver:

Nationality now: If not British, is a

Car (Owner: Work Permit req'd?

Type of DPosition required:

Approx. Salary level:

Please indicate areas in which vou are prepared to work: Are vou a houseowner? Are you willing to relocate?
Cent. London S.Coast E.Midlands .
Are vou prepared to travel ~ In U.K? Overseas?
S.E. London West Country W.Midlands e ’ "
S.W. London N. E. Engld. E.Anglia State of health:
N.E. Lond . W. Engld. Wal s .
k. London 1\ W. Engle = Notice DPeriod required: Availability for Interview:
N.W. London Sceotland Overseas
Home Counties: N.W. N.E. S.W. 8o 130
EDUCATION:
Secondary School Qualifications:
College or Universitv Qualns:
Any Professional Membership:
INDUSTRIAL EXPERIENCE:
i r & Reason for Final
Leteiias) ot Cumpafy\ & Products Job Title Responsibilities O N
Emplovment Location leaving Salary

1. Current or
last employ-
ment

From:

To:

2. Previous
employment

From:

To:

3. Previous
employment

From:

To:

ELECTRONICS PROFILE:

Indicate extent of experience- A-Extensive; B-

Moderate; C-Limited; If Nil experience, leave blank.

Telephune Eqpt.
Digital/ Logic
Cumputers/Periphs.
UHF/VHF. Comms.
Signalling Systems
Weapons
Phototypesetting
Production Eng.

Others - Please state.

Data Commns.
Analogue Eqpt.
Test Gear/ ATE.
Microwave
Security Eqgpt.
Scientific Egpt.
Servo-mechs.
Electrical Eng.

Radio/Hi-Fi/T.V.
Suftware/Programming
Process Control
Radar/Navaids
Avionics

Data Recorders
Components-Active

J

Broadcast Eqpt.

Minis/Micruprocessors

Power Supplies
Medical Electronics
Simulators
Photocopiers
Compounents-Passive

Please indicate any Companies vou do

If you wish to detail further aspects of
your experience or job requirements,
please encluse on a separate sheet. ww3

not wish us to contact.

(8159)
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Thejob you're now looking ior
we've probably already

We're in touch with over 3000
major companies who are
continually looking for key
personnel ike you - but who don't
always advertise.
Instead, they send us a brief which we
compare to the requirements of
candidates on our register. Then we draw
up a shortlist.
The next time we're asked, we could mention
your name.

All you have to do 1s clip the coupon, we'll
send you a confidential application form ...
consider it an interview and give us relevant

details about yourself. There's no risk, no cost, no !
obligation and no time-wasting. Simply send us the

form and we'll do the rest.
We'll find you one of those jobs you
usually hear about after they've been filled.

For those too busy doing a good job to find a better one.

The Mall, London W5 5LS. Tel: 01-579 2282 (24 hour answering service).

with potential earnings of between

£4,000 and £7,000 p.a.

I'd like to see how Lansdowne can help further my career.

Name

Address

% E it
Our clients are keen to meet men and women, aged 20-40 years .

o o wwagss l
Lansdowne Appointments Register, Design House,

’l The Mall, London WS 5LS. Tel: 01-579 2282 (24 hour answering service)

Lansdowne Appointments Register, Design House,

Foreign and Commonwealth Office
has a vacancy for an

Electrical/Electronic
Draughtsman/Woman

Based at Kingstanding. near Crowborough, Sussex

The work is involved in Sound Broadcasting and associated services,
including Power Supply Systems at HV and LV.

The successful applicant will have abilities in solid state and vacuum
tube circuitry, PCB design, electrical control and power distribution
systems.

Qualifications required:

ONC in Electrical or Electronic Engineering or an equivalent or higher
qualification acceptable to the Civil Service Commissioners.

All candidates must have served an apprenticeship, or have had
equivalent training of at least 3 years’ appropriate to the duties of the
post. In addition, they must have had not less than one year’s full time
experience of drawing office work.

SALARY: Starting salary is according to age, eg age 21—£2425 per
annum; age 25—£2785 per annum and age 27 (or over on entry)—
£2970 per annum. The maximum of the scale is £3450 perannum. In
addition, all points on the salary scale attract Pay Supplements of

£313.20 per annum and 5% of total salary with a minimum of £10.88’

per month and a maximum of £17.40 per month.

Please apply to:
Recruitment Section, Foreign and Commonwaealth Office
Hanslope Park, Hanslope, Milton Keynes MK19 7BH
(8185)

WWW amaricanradiahictorv co

WE'VE TRIED SEX

tacetiousness, flamboyant statements, and downright vulganty to attract
attention to our company’s advertisements

WHAT HAS IT BROUGHT US??

— The nickname “"Charlie’s Angels

Considerably more applicants and vacancies than before

— Unsolicited praise from the Sunday Times, Sunday Telegraph, Observer and
Titbits for our seductive prose and eye-catching panache

— Charlie’s Angels don’t play, they mean business Try us

Like those itlustrious ladies, we don’t reveal all {our vacancies) — just sufficient to

whet the appetite

» PROJECT DESIGN ENGINEER

RF equipment particularly frequency synthesisers and spectrum anatysers. To
£7 000

South Coast

> GOMPUTER ENGINEERS

Vacancies throughout UK for field service, permanent site, systems test or
technical support. Salaries vary enormously, but up to £11,000 for I1BM
360/370 experience

s SYSTEMS APPLICATIONS ENGINEERS

Modems and multiplexers for dynamic group marketing US projects. To
£6 500

Middlesex

» DESIGN DEVELOPMENT ENGINEERS

For advanced projects group working on application of advanced technology
to the widest range of communications imaginable. DC-Blue Light To £7,000

Berkshire
Always in demand
TEST ENGINEERS, COMMISSIONING ENGINEERS, TRIALS ENGIN-
EERS, TECHNICIANS.
Also:
NEW GRADUATES, COLLEGE LEAVERS and H.M. FORCES PERSON-
NEL.
For further details of qualhfications and experience required. salary levels and
precise geographical locations, telephone 01-581 02B6, or write to

8173)

= lCharIes Airey Associates

RECRUITMENT CONSULTANTS T0 THE INOUSTRY. 155 Knightsdridge. LONOON SW!. Tet 01 581 0286
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Interested in Electrical/
Electronic Engineering

The Electrical/Electronic Function of Leyland Cars designs and develops a complete range of
installations and components for our current and future models, ensuring they stringently adhere to
performance and reliability standards and comply with company and world market legal
requirements. Our existing engineers are involved with vehicle lighting, switchgear, fascia instruments,
in-car entertainment and photometrics.

Do you have the qualifications or relevant experience to compliment our existing team?
Ourneedisfor.........

Design and Development Electrical/
Electronic Engineers

As we are prepared to consider “on the job” training applications are invited from people who have a
fundamental knowledge of electrical circuitry, wiring installation design, automotive electrical/
electronic systems or similar technologies practised in other fields.

Conditions ofemployment...

relocation assistance, discounts for car purchase
and accessories, generous holiday entitiement
and other benefits appropriate to a large
company.

Appointments are available at...

Longbridge (a) Solihull {b) and Coventry (c)
establishments in the Birmingham area.

Current rates of pay...

salaries will be in accordance with academic
background and experience. Excellent prospects
for promotion. We do have a few vacancies at
the more senior level for which exceptional
candidates may be considered.

Amenities...

all the establishments are close to attractive rural
surroundings with a wide range of available
housing, Schools, Universities and facilities for
leisure pursuits are all focally available.

How to apply...

Please write for an application form or post the coupon to me. Local interviews can then be arranged.

Leyland
Cars |

| Area: a b ¢’
| Electrical/Electronic Design/Deveiopment”

M. D. Ray, Recruitment Co-ordinator, Product Engineering Division, Leyland Cars,
Broad Oaks, 550 Streetsbrook Road, Solihull, West Midlands B911QX.
These vacancies are open to both male and female applicants.

DEPARTMENT OF CHEMICAL AND STUDIO THE UNIVERSITY OF HULL THE :?;.'TVED:‘;%S,TJEE::&E:SNAW
BIDCHEMICAL ENGINEERING MA' NTE NAN c E VISION /LIGHTING SUPERVISOR : ’ BID-ENGINEERING
AUDIO VISUAL CENTRE -
ELECTRONIC TECHNICIAN A new Studio Complex at Dick James A . SCIENTIFIC OFFICER
e M ) - pplications are invited for the above 508l for well equipped Electronic Section {staff
rade usic requires an experienced person which 1s available immediately Candidates

required for the electronic workshop. Good
knowledge of fault-finding and servicing
standard eiectionic instruments required,
together with the ability to work on proto-

type Circuits Salary in the range £4.119-

€4,830 including London Weighting

Application form and further details from
Personne! Officer (Technical Stati EB10)
University College London., Gower Street
WCI1E 68T

(8143)

to work on our MCI recording equip-
ment. JH 500 desks. JH 16, 24
tracks JH 110 four and two tracks
The complex includes main control
room, Mmix down room. tape copy
conference room and workshop
Salary negotiable

If you are interested teiephone Terry
Ralph-Knight on 01-242 6886,
Ext. 265. 8154

should have an HNC or equivalent qualifica-
tion. and relevant experience in operations
and maintainence in broeadcast and/or
educational television Salary witl be on the
Grade 7 scale for University Technicai Staft
{€4.254 x 4 increments — £4,782)

Applications. giving detaiis of age
qualifications, experience, and the names of
two referees, should reach the Personnel
Ofticer, University of Hull, HU6 7RX. by 2nd
June Furiher particulars are available (8184

16 towsl) associated with design. servicing
and maintenance of modern electronic
equipment (inciuding Nucleonics) Work in
hospital as well as laboratory environment
Expected to guide technicians

Ralary on research and analogus scale
RAS (RI.A) £3660-£6178 per annum
with appropriate placing

Further particulars from the Secretary. The
University of Aberdeen with whom applica-
tuons (2 copies) shouid be lodged not later
than 10th June 78 (8198)

www americanradiohistorv com
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Radio Officers

ea Sick?

If you've seen quite enough of the sea, and are thinking
now of a shore-based job that suits your qualifications, the
Post Office Maritime Service can offer you interesting work,
job security, good pay, plus the pleasure of enjoying all the
comforts of home where you appreciate them most — at
home!

Vacancies exist at several coast stations for qualified Radio
Officers to carry out a variety of duties that range from
Morse and teleprinter operating to traffic circulation and
radio telephone operating. And for those with ambition, the
prospects of promotion to senior management are excellent.

You must have a United Kingdom Maritime Radio
Communication Operator’s General Certificate or First Class
Certificate of proficiency in Radio-telegraphy or an

equivalent certificate issued by a Commonwealth
Administration or the Irish Republic. And, ideally, you
should have some sea-going experience.

At 25 or over, salary starts around £4093 and afier three
years, rises to around £5093. (Starting salary for those
between 19-24 varies between £3222-£3732.) Overtime is
additional, and there is a good pension scheme, sick-pay
benefits and at least 4 weeks’ holiday a year.

For further information, please telephone Andree Trionfi
on Freefone 2281 or write to her at the following address:
ETE Maritime Radio Services Division ( )s
ETE17.1.1.2, Room 643, Union House,

St. Martins-le-Grand, London EC1A 1AR.

Post Office Telecommunications

i e g . y
v et - o sl p i 5 "
T f”‘gﬂ:ﬁ e R e Y % i
; et B

Service and
Test Engineers

We pay top salaries for
the right engineers
Starting at £4000 p.a.
for Bench Engineers
Increasing appreciably for
Field Service Engineers

London’s largest independent radio-
telephone company is expanding fast!
We have built a reputation for rehable
efficient service. If you have the
capability we need you urgently

Knowledge or experience of mobile

As aircraft and electronics
equipments become more sophisticated
and our servicing programme expands,
the need for experienced Service and
Test Engineers increases.

At Stanmore, we are involved in the
provision of spares and the repair,
maintenance and overhaul of a variety
of British and American airborne
electronic equipment.

We need Engineers who can

successfully maintain the high standards

and efficiency required both in the
aircraft and the workshop.

MARCONI
AVIONICS

A GEC-Marconi Electronics Company

It’s skilled work, calling for sound
practical experience of radio and
electronics theory, ranging from audio
to microwave and including the use of
advanced test equipment for fault
diagnosis. Training in this field will be
given to suitable, less experienced
engineers.

The Company offers excellent
salaries and benefits together with
first-class working conditions in
well-equipped workshops. This Unit is
conveniently situated in pleasant
surroundings within easy reach of the
Al and M1.

If the job sounds interesting and you'd like to put us
to the test, write with details of experience to:
Mrs. E. Wagg

Marconi Avionics Ltd.

22-26 Dalston Gardens, Stanmore, Middlesex
HA7 1BZ.

Tel: 01-204 3322

V.H.F. equipment is what we're
looking for. Call Mike Rawlings or Bill
Clarke on 01-328 5344 Now!

(7994)

London

Communications
(Equipment) Ltd

40 Boundary Rosd tondon NWE 01 328 5344

IMPERIAL
COLLEGE

TECHNICAL STAFF
Grade 5 Electronics

Vacancy for a competent technician in a
university computing department. Can-
didates should have ONC or City and Guilds
Electrical Technicians Part 1 Ceruficate or
equivalent and have experience with con-
struction and maintenance of computing
equipment and peripherals. Salary in the
range £3651-£4185 per annum. Five-day
week 9 00to 17.30 hours, Four weeks paid
annual leave plus additional days at
Christmas and Easter.

Please apply in writing with full details of
qualifications and expenence to Mr M. D.
Crpps. Department ot Computing and
Control. Imperial College. London SW7
2BZ, as soon as possible.

(8129)

www americanradiohistorv com
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We like to think we’re perfect.
With your skills ~
we could keep it that way. |

As the ICL success story continues our Spares Division Operations
Centrein Stevenage becomes even more important. We provide a
computerised spares service for some 126,000 live line items to
customers and engineers worldwide, along with our nationwide
network of stores and workshops. Essential to our operation

are the following people.

PI"O]ECt I_eadel" We have an elite team of young graduates writing test programs for our
Test System Software lC()IﬁpL.l(‘("rAi'dt‘d R(‘pai.r Svst(“n? F.I.Ts. This ts a uniqu opportunity fora
ogic or circuit designer who is sceking afirst management appointment
c£5500 inthe field of microprocessor test equipment dvv;i()pmom.Y()u will
have a degree in physics, electronics or electrical enginéering, under-
stand the concepts of microprocessor techniques and have the ability
to comprehend the hardware and software requirements in this tield.
Probably around 26 with good communication skills vou should be able
to motivate and work with the team already established.Ref. WW1785/A.

S pares Analyst Your main responsibility will cover forward planning for equipment. As

c£5200 well as having aformal electrical engineering qualification, your experi-
ence will have equipped vouto handle the long-term strategic planning
andllogistics of spares within economic constraints. We will be L)()king
forsomeone withinitiative and a high standard of literacy and accuracy,
andl preferably experience inthe electronics industry. Ref W1785/B.

Inadditionto the salaries which are due for review in June) you will be
cligible to participate in our 1978 Productivity Bonus Scheme. We'd also
like to tell you about ourfirst-class training schemes, our subsidised
canteenand our thriving local sports and social activities. Relocation
assistance will be givenin appropriate cases.

Interested? sendbricf career details, quoling? the appropriate reference, to:jeff Neal
atICL, Spares Division, Cavendish Road, Stevenage or telephone himon
Stevenage 10438) 3361 ext 555.

International
Computers s

think computers - think ICL

{8122)
S

WAREHOUSE THE ROYAL FREE HOSPITAL VTR ENGINEERS
voorionc WANAGER MEDICAL PHYSICS TECHNICIANS ciecrronics) o At B
dustry, required by smatl export com- 2 vacancies extst In the Electronics Workshop of this new magor Teaching Hospital Applicants or rica an
pany. to supervise usual wareho should hold the City and Guilds Full Technologtcal Certificate or an equivalent qualification Mlddle East
activ'ihes gartnculaﬂ brandul:lse Expenence in anslogue and digital circurt techmiques essential
boxing pécking and te;/tlng of ele?:v Salary on scale £.3,776-24 708 dependent on quahfications and expenence and including atl Up to

s N Il

tronic values Salary dependent on allowances £24 000 p-a
experience Mimimum €4 000 p a Appheation form and Job Description from the Personnel Department The Royal Free o ’ oo
plus possible use of car - Hospital 21 Pond Street Hampstead London NW3 2PN Tel 01-794 0431 Please quote B NO WW81 77
PLEASE RING: 01-348 3438 (8161) rets 0758and 0760 Camuen and (simgton A H A (T) (©150) ox o @119
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POSTDOCTORAL AND
PREDOCTORAL OPENINGS

INTERDISCIPLINARY
RESEARCH IN
VISION, HEARING AND
SOMATOSENSATION
APPLIED TO MEDICAL AND
AVIATION PROBLEMS

There are postdoctoral openings for candidates with a
Ph.D. in physics, electrical (electronic) engineering, physiology
or psychology (psychophysics).

There are predoctoral openings (M.A. and Ph.D. research
for candidates with a strong quantitative background in one or
more of the following areas: psychology (psychophysics),
physiology, physics, electrical (electronic) engineering,
medical physics, camputer science.

Working within a Research'Unit of Applied Psychology at-
tached to the Medical School, postdoctoral fellows and
graduate students learn to combine the skills of
psychophysics, physics, electronics and physiology. They
have the opportunity to work with patients, applying the
results of basic research in vision, hearing and somatosensa-
tion to solving practical problems in neurology,
ophthalmology, and otolaryngology. Contrasting research is
directed towards identifying the ways in which the eye and
visual pathway in skilled flyers, drivers and gamesplayers are
better than average.

The three available areas of research are:

(1) Applying sensory psychophysics and techniques for
recording electrical brain signals (evoked potentials) to aiding
the diagnosis and management of organic diseases that affect
sensory pathways (e.g., multiple sclerosis, squint, deafness).

(2) The development of psychophysical and evoked
potential methods to detect damage to the sensory nervous
system caused by exposure to toxic environmental potiutants.

(3) The application of fundamentai research on visual
psychophysics to improving safety and performance in avia-
tion and road transport.

Further details from Dr. D. Regan,
Research Unit of Applied Psychology, Depart-
ment of Psychology, Dalhousie LUiniversity,
Halifax, Nova Scotia, B3H 4J1, Canada.
Telephone: (902) 424-2552

WIRELESS WORLD, JUNE 1978

Electronics
Research and
Development
with Ferranti

Expansion and re-organisation within the
Aircraft Equipment Department has created a
number of interesting positions in the R & D
laboratories at Bracknell.

The Department which isactive in both Civil
Aviation and Defence fields, with airborne and
ground based equipment, covers a broad range
of activities extending from medium/high
power electronics to work with low power
mICrocircuits.

The following positions have arisen:

SENIOR ENGINEER o cad

small group associated with light current
equipment. The candidate should have at least
two years experience in industry with a good
knowledge of signal processing and use of
digital techniques in the communications
field. Ref: A/174/ ww

SEN IOR ENGINEER to work with

control systems. The candidate should have
proven design experience with low power
circuits. A knowledge of the use of
microprocessors would be an advantage.

Ref A/ 175/ ww
The above positions are open to professionally
qualified Electronics Engineers.

|N ADD'T'ON we have a number of

other interesting vacancies for candidates of
graduate experience.

These posts should be regarded as stepping
stones to higher positions within a technically
orientated company. Highly competitive
salaries will be paid. The laboratories are
located ina pleasant manor house situated on
the outskirts of Bracknell.

Application forms may be obtained by writing
toMrs. J. Hunt, Ferranti Limited, Lily Hill
House, Lily Hill Road, Bracknell, Berkshire, or
telephoning Bracknell 24001 ext. 8.

FERRANTI

Selling technology ...

www americanradiohistorv com =
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ELE

CTRONIC

TECHNICIANS

Opportunities for the experienced and some-
times inexperienced in St. Albans and Luton.
Work situations range from fault finding on PCB'’s
and components, to batch product testing of
equipment that utilise very advanced techniques
including microprocessors and the repair/
calibration of all manner and types of test

instruments.
Attractive sal

aries and, where appropriate,

relocation are offered for the right candidates.
Further information may be obtained in confidence
from John Prodger

Marconi Instruments Limited,

Longacres, St. Albans, Herts. tel: St. Albans, 59292

]

%

A GEC-MARCO

Y

N

- &=

P R

NI ELECTRONICS COMPANY

UNIVERISTY OF SUSSEX

School of Engineering and Applied
Sciences

RESEARCH
VACANCIES

nvoliving
Microprocessors
Displays
Software Engineering
Control and Instrumentation
Distributed Computing
Electrical Machines
Control of Magnetic Suspension
A small number of research studerit-
ships are available for well qualified
applicants Application forms and
further details from
P. Cooke
Postgraduate Admissions Tutor
School of Engineering and Applied
Sciences
University of Sussex
Falmer, Brighton, Sussex \

BN1 9QT 8179)

THE BRITISH COUNCIL
! i P
King Abdul Aziz University, Jeddah. Saudi ‘

rabia
English Language Cantre

ELECTRICAL ENGINEER
1o help service the (anguage taboratories and sludios. }

The English Language Ceatre. which is tulty established wath its
own graphic. shotegraphic. reprographic. tetevision and sound
studies and 1w janguage laboralaries. trains sludeats in English
medium study siills. mainly for 1he Colieges of Engineering and
Medicine

Salary scales depend on family circumstances. The following
monthly scales may be [aken as a guide

Single SA 3895 to SR 4485

Married wilh two children over 5 years uld at post: SA 6480 to SR

switching equipment.

0

Al the eng ol the first year’'s service staff are elgibie for an
increment

Free lurmished accommodation is provided Return air fares are
provided at the beginning and end of each year of Contract for Ihe
stati member and up to three memhars of his family

The contract. which is for one year. and is renewable. i3
quaranized by the British Council A

Pleasa wrile brielly stating qualifications aad lenglh of

student performance

appropriate expersance. qyoting relevanl relerance number 78
WWE9 and 11l of post. tor furiher detaiis and application form to
The 8ritish Council [Appoiniments). 65 Davies Street. London W1Y
2hA 8149

Teaching

Lockheed Aircraft International are responsible
for a large number of major contracts covering
telecommunication services throughout
Saudi Arabia. There is now arequirement fora
Technical Instructor to provide classroom,
laboratory and on-the-job training covering a
broad telecomms spectrum with particular
emphasis on SHF, line of sight links and
associated multi-channel equipment. Other
areas will include HF, VHF, and UHF band
equipments and FSK, VFT and message

Responsibilities will include preparation of all
Yo course material, syllabuses, training aids and
student handouts as well as evaluation of

www americanradiohistorv com

elecommunications
in Saudi Arabia

can earnyou atleast £14,400
taxfree per two year contract.

itrequires an HNC or equivalent qualification
with a good practical broad based
telecommunications background and a
minimum of three years’ technical teaching
experience.

There are excellent prospects of employiment
beyond the contract period. Benefitsinclude:
free bachelor accommodation, food and

laundry

free medical care and tife insurance

good recreational facilities

two free flights home to the UK annually.
Wirite with brief details, quoting Ref. 184,
to International Aeradio Linited, Aeradio
House, Hayes Road. Southall, Middlesex.
Telephone: 01-574 5000.
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AUTOMATIC TEST

EQUIPMENT PROGRAMMER

Crosfield Electronics Limited, a division of the De La Rue Company

sophisticated printing press control products and the Magnascan range
of Electronic Colour Scanners for the printing industry.

This Company is due shortly to take delivery of a GENRAD GR1799
ATE which will supplement the existing MEMBRAIN ATE operation.
As a direct result of this expansion an additional Programmer, who
should ideally have at least one year’s previous experience in ATE
programming, is currently sought. However, applicants with a
background in Test Equipment Design or Electronic Testing that has
involved some degree of Software Application would also be of interest
to the Company.

The responsibilities of the successful candidate, either male or female,
will include involvement in generating Test Programmes for Analogue

which will require close positive liaison with the Research and
Development Department. The position also entails providing a
supporting role to the overall Test function.

In addition to an excellent salary, there are attractive fringe benefits
and relocation costs will be met by the Company, where appropriate.
Good career development prospects also exist in this rapidly growing
Company.

Please write or telephone for an application form to:— Mrs. A. Ellis,
Personnel Department, Crosfield Electronics (Westwood) Limited,
Bretton Way, Bretton, Peterborough PE3 8YB.

Telephone Peterborough (0733) 267504

Limited, design, develop and manufacture a wide variety of

and Digital Hybrid PCB’s and the design of Interface Adaptors, all of

PAPUA NEW GUINEA
UNIVERSITY OF
TECHNOLOGY

invites applications for the post of

TECHNICAL
INSTRUCTOR
(Communication)

in the Department of Electrical and Com-
munication Engineering at the above-
mentioned university
Applicants should be quaiified 1o at least
technician engineer level and should be
experienced in broadcasting. digital or
microwave systems. Applicants with
teaching experience at technician or techni-
cian engineering level are preferred
Salary. which is paid in Kina, will commence
at K8943 (K1 = 69p) I(n addition an
altowance of K1300 (single), K2300 (mar-
ried}, plus K156 (per child). is payable
annually. Conditions of appointment, which
will be for a 3 year period, will also include
furnished housing at a nominal rental, six
weeks leave per year with fares assistance
provided. Generous education allowance
(including fares) for children undergoing
secondary education overseas, and super-
annuation benefits.
Applications, which should be in duplicate,
should state age, family particulars,
qualifications. experience, present post and
names and addresses of three referees from
whom confidéntal enquirnies may be made,
and should be directed to The Registrar. The
Papua New Guinea University of Techno-
logy. PO Box 793, Lae. Papua New Guinea
An additional copy of the application should
be sent to the Association of Commonweaith
Universities {(Appts.), 36 Gordon Square
London WC1H OPF, from whom further
information can be obtained

(8127)

8172 _J

flelcl

ADel.aRue Company

Electromcsx_g

APPOINTMENTS
IN ‘
ELECTRONICS

Take your pick of the
permanent posts in

MISSILES ~ — MEDICAL

COMPUTERS — COMMS
MICROWAVE — MARINE

HARDWARE — SOFTWARE

For expert advice and immed)-
ate action on career improve:
ment, ‘phone. or write to,
Mike Gernat BS

lechnomark _

Engineering und Technieal Recrutment

11 Westbourne Grove
London W2 01-229 9239

0000 000000O0COCODONONONONONOSNOONONONONOSIOSNTOSTS
[ J [ ]
Senior Engineers . Euyy's [nlealiin UG .
g ® [
VTR O i s Medical Physics Technician ¢
perations « Medica ysics Technician
e Grade 111 .
Salary £5920 per annum > raae o
Independent Television News Ltd has vacancies for Senior Engineers in the ITN @ for the DEPARTMENT OF CLINICAL PHYSICS AND BIOENGINEERING ©
Facilities Centre in Central London. Applicants should have several years ® based at Guy's Hospital. The Technician will join a team of Physicists and @
experience of broadcast VTR operation including editing and preferably Technicians engaged on design. development, maintenance and repair of a wide ®

maintenance ° range of electromedical equipment. Minimum qualifications are an O .N.C. and
@ atleast 3 years' experience as a qualified electronics/electrical technician ®
The work covers a wide vareity of programmes including news, commercials and Py PY
feature matenial @ Selary £3.776 p.a rising 1o £4.708 p a inclusive (increase pending) ®
Contributory pension scheme and free life assurance ® P
Please telephone the Personnel Office Apply to Mrs. C. Drew, Personnel Officer, Guy's Hospital, London, SE1 ®

01-637 3144 @ 9RT. Telephone: 01-407 7600, Ext. 3462. 8151
I . ® ®

for an application form quoting referance number 8302 8205

0000035000000 000600G92000 000000
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Appointments

TELEVISION
ENGINEERS

The Media Department of the British Council
has two vacancies for broadcast engineers in
its studios in Tavistock Square, London. The
studios are used to train personnel from
countries overseas in broadcasting techni-
ques and for the production of videotapes.
films and other audio-visual programmes.

For the more senior post we are looking for
someone who will be responsible for the
operation and maintenance of the TV Studio
and 1ts associated equipment. Experience in
TV studio operations, vision controt and
camera line-up 1s essenuial. and expenence
in quad videotape and highting operations
desirable. Applicants should have broadcast
engineering training. or be in possession ofa
full City and Guilds Telecommunications
Certificate. HNC or equivalent. Annual
starting salary is €4767 rising by three
annual increments to €5202. (Pay rise
pending.}

For the less senior post we requireé someone
with some studio experience who will be
responsible for the operation and manten-
ance, under supervision, of the TV sound
area Experience of camera, videotape and
lighting equipment would be an advantage
Applicants should have the City and Guilds
Telecommunications Intermediate Cer-
uficate, or ONC or broadcast engineering
training. Annual starting salary 1s according
to age ranging from £3489 at 21 to £4462
at 28 and over Thereatter salary rises by
annual increments to £4767 (Pay nise
pending.)

Some of the training takes place overseas
and there may be occasional opportunities
for travel. Annual leave for both posts is 22
days plus 2% privilege days and there is a
non-contributory pension scheme.

For further details and an i
form telephone 01-499 8011 extension
3028 or write to Staff Recruitment
Department, The British Council, 65
Davies Street, London W1Y 2AA,
quoting reference HS /7.

(8132)

require an

AUDIO
ENGINEER

Small Audio Manufacturing Company
requires young electronics engineer
with interest in Audio effects and
amplifiers, capable of taking projects
from prototype through to production.
The Company is growing and reguires
someone to grow with it. Salary
negotiable.
Apply in writing to

ORBITRON ELECTRONIC

PRODUCTS LTD.
4498 Alexandra Avenue
South Harrow, Middx. (8158)

ORBITRON ELECTRONIGS LTD.

TECHNICAL ASSISTANTS
TRANSMITTER DEPARTMENT

We have vacancies for Technical Assistants to work as
members of engincering teams based at Radio. Television
Transmitting Stations throughout Great Britain.

These staff will be involved in the operation and maintenance
of a wide range of transmitting and receiving equipment. They
will receive full time training. successful completion of which
they will qualify internally as BBC Engincers and will have
received a BBC certificate.

Applicants, male or female, should be aged between 18 and 26
and have normal colour vision and hearing and a good general
education offering 'O’ levels (grades A, B.or C) in English,
Mathematics and Physics and have read up to*A'level in
Mathematics and Physics. Alternatively an ONC or Part 1 of
the City & Guilds TT.C. (No. 271) would be acceptable.
Candidates should have a relevant practical interest in
transmission or electronic techniques and be able to
demonstrate their ability to apply their knowledge of electrical
principles to practical problems.

Salary: Depending upon experience will be in the range of
£2.500 - £2.720 p.a. Additional payments may be made for shift
working irregular hours and overtime.

For further details and application form write to The
Engineering Recruitment Officer, BBC Broadcasting House,
London W1A 1AA quoting reference No. 78 E.(TX)4042/WW
and enclose an addressed envelope at least 9”x 4.7 Closing date
for completed application forms is 14 days after publication.

'BIBJC|

8144

based West of London.

qualifications.

salary, to:

THE DECCA NAVIGATOR,
one of the Decca Group of Companies
specialising in sophisticated avionic
navigation systems, require experienced

ENGINEERS

for repair and overhaul of airborne, avionic equipments. To be

Applications will be considered from engineers with ex-
perience of complex Electronic equipment.

These positions provide a support to customers both in UK and
at;rqad and successful applicants may be required to travel
within the UK and for short visits overseas.

Please write, giving details of age, experience and present

Miss B. J. Eatly-Hunt
DECCA NAVIGATOR COMPANY LIMITED
Spur Road, Feltham, Middlesex

particular project within the development team.

Please contact Mr. P. Avon.

Isca Electronics Limited,

Newtown Industrial Estate,
Crosskeys, Newport, Gwent.
NP1 7PX Great Britsin.

Tel: Crosskeys {0485} 270671

Telex: 497437
[

www americanradiohistorv com

Microprocessor Development

An Engineer with Microprocessor and CMOS/TTL design
experience is required to undertake the development of an
automatic batch weighing system. It is intended that the
successful candidate will be uniquely responsible for this

Control Systems Engineers

Isca Electronics is an expanding Company in the field of
automatic batch weighing and process control. Vacancies
exist for Project Engineers and Assistant Project Engineers
with an electronics background. The positions offer good
salary, interesting and varied work and include some

Generous remuneration depending upon experience and travelling.

(8153)
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We are broadening the scope of the technical services to our \
engineering laboratories and need to appoint an additional

STANDARDS
ENGINEER

The Job

To provide a total component selection service to our development
engineering staff from a well established standards base.

Ourimmediate objective is to publish internally a range of catalogues
of preferred components and the control of working party activities
in thisrole is important.

A working knowledge of BSS000 and CECC specification systems
is required and success in the job may lead to representation in
appropriate Trade Association and BS! activities

The Person

Applicants (men/women) should have a sound engineering back-
ground and a thorough knowledge of electro-mechanical com-
ponents and their applications, allied to experience and under-
standing of the role of standards in engineering. Formal qualification
to HNC level in electronics is desirable, although this is secondary to
the main attributes outlined.

The Company

Designs and manufactures a wide range of capital electronics
equipment for both civil and military environments. We are based in
Chelmsford, the County town of Essex, which is-situated within
easy reach of London, the coast and countryside. Locally there are
good facilities for education and recreation and housing is relatively
plentiful.

For more information concerning the job please ring TED ELLIS on
CHELMSFORD 53221 Ext. 80.

Application forms are available from Mr R STANNARD.
Personnel Officer. Marconi Communication Systems Ltd.,
New Street, Chelmsford, Essex, CM1 1PL. Telephone
Chelmsford 53221 Ext. 474.

A GEC-Marcon: Electronics Company

NARCONI
COMMUNICATION

GilbertIslands

WIRELESS WORLD, JUNE 1978

Technical Officer-
Telecommunications

If you hold a City and Guilds.
Telecommunications Technician’s Ceruificate
orequivalent withradio specialisation, and
have experience in the installation and
maintenance of MF, HF and VHF equipment,
you are invited to apply for the following post
Inthese attractive Pacific Islands.

You would beresponsible for the installation,
maintenance and repair of telecommunications
equipmentthroughoutthe group, and for the
supervision and practical training of local

staff.

Salary isupto the equivalentof £7372 pa
including asubstantial tax-free allowance
paid under Britain’s overseas aid programme
Basic salary attracts 25% tax-free gratuity

Benefits include free passages, generous
paidicave, children’'s holiday visit passages
and education allowances, outfit allowance,
subsidised housing, appointment grant and
interest-free carloan.

Forfulldetails and application form write

quoting MX/320/WD

NGETISY -y

~

§ = “. i "r'l"r I I I

The Crown Agents for Oversea Governments and
Admimistrations. Recruitment Division. 8147
4 Millbank, London SW1P 3JD

8138

YOUNG
T.V./AUDIO
ENGINEER

required
at our New Watford premises
We are looking for a young engineer with experience of practical Radio
and Television servicing, who will be capable after training at our
Woolwich Department of dealing with repairs to complete receivers,
PCB panels, car radios and Hi-Fi equipment.

Some technical qualifications are desirable but not essential.
Excellent starting salary is offered. and the benefits include
* Office hours Monday to Friday

* Three weeks' holiday rising to four weeks

* Pension Scheme, Life Assurance * Yearly bonus

* Luncheon vouchers 60p per day

If you have the above experience, and are seeking a really progressive
position please write or telephone

John Daniel
Senior Engineer

Mitsubishi Electric (UK) Ltd.

Engineering & Service Dept.
17 Westfield Street, Woolwich, S.E.18
Tel: 01-317 9049/7696 /0582 (8168)

SEISMIC ENGINEERS

We are looking for two young electronics engineers with degree or
equivalent qualifications, to join our marine seismic acquisition

company.

This is a field position, with the successful applicants joining the
technical crew of our exploration vessel M/V GOEL EGEDE for
on-board training in seismic technicques. They will start as Assistant
Technicians with a salary of £6,000+ per annum, and one month’s
leave after each two months on the crew.

The seismic industry offers an interesting career with world-wide
travel, and rapid promotion for the right person.

Geophysical Offshore Exploration is a member of the Sefel Group.
which has seismic processing centres in Houston, Denver, Calgary and

London.

Please write with full curriculum vitae to

{ CFFE

General Manager
Geophysical Offshore Exploration
v Turriff Building
Great West Road
Brentford
Middlesex TW8 9HY

{8182)

TECHNICIANS

Skilled staff required for the
workshop overhaul of electronic
equipment installed in civil
aircraft.

Applicants not familiar with air-
craft equipment should have ex-
perience with industrial elec-
tronics. City and Guitds or O.N.C.
qualifications desirable.

Apply: Mrs. E. J. Bramley,
Canford Aircraft Equipment,
Stansted Airport, Stansted,

Essex.
(8174)

AUDIO VISUAL
ENGINEER

A.V. Service incl. Systems Form
Electrosonic, Wollensak, Revox,
Kodak, Teac, JVC Video, etc.

Phone or write
lan Cuthbertson
Sound And Vision
Communications
23 Redan Place
London W2

Tel. 01-229 4406
(8187)

www americanradiohistorv com
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Polytechnic of Central London
Ed d 1 D Unit

Audio Visual S;rvicos

TECHNICIAN

GRADE 4/LANGUAGE LABS
£3441-£3891

Duties will involve responsibility for day to
day servicing and maintenance of language
labs in PCL and will also include some work
with basic audio visual equipment. Good
working knowledge of tape recorders and
preferably experience of language laboratory
work is required Qualifications C & G
and/or between 7 /9 years’ experience
From from the Establishment Officer

PCL 309 Regent Street
London W1R 8AL
01-580 2020 ext. 212
{8216)

Geller Business Equipment Ltd . require a
young person (18 yrs. approx.) with some
experience or qualification in digital elec-
tronics.

The successful applicant will be trained to
work in micro-processor based cash regist-
ered and calculators. Every opportunity for
further advancement in this career oppor-

tunity. Good starting salary
Phone Mr Norman on 01-580 1614

8204

—————————————————————
TRAINEE ELECTRONICS ENGINEER

GELLER BUSINESS EQUIPMENT LTD.
15 Percy St.. Tottenham Court Rd.. London WII J

ARMAGH OBSERVATORY
Armagh. Northern ireland
Appilications are invited for the newly
created post of

TECHNICAL
OFFICER

{Computers / Electronics)

The successful candidate will assume
responsibility for the development and
maintenance of digital and other elec-
tronic equipment in our small but dynamic
research institute and will also assist the
research statf in programming and com
puter operation
Applicants should have a degree In elec
tronic engineering or H.N.C. with a keen
interest in computer programming and
with a minimum of 3 years’ relevant
experience.
Salary on the iB ar |A scales for Research
and Analogues Staff
Further particulars are availabte from The
Secretary, Armagh Observatory. Armagh
BT61 9DG. Northern Ireland. Applica
tons close on 30 June, 1978

{8170)

MACHINE
TOOLS

Electrical / Electronic Service Engineer
required to install and service CNC
lathes, die sinking and spark erosion
machines. The applicant should be
London based but prepared to travel
nationwide. A good electrical
electronic background essential but
product training will be given

Salary will be commensurate with
experience, company car provided,
pension and life assurance scheme
Apply in writing giving full details of
experience 10
Mr. B. C. F. Serjent
ELGAR MACHINE TOOL
COMPANY LTD.
BEC House, Victoria Road
London NW10 6NY (8181)

ppointmni_'s

Senior Electronics
Service Engineer

A SENIOR MAINTENANCE ENGINEER
IS REQUIRED FOR THE REPAIR AND
CALIBRATION OF PROFESSIONAL
EQUIPMENT USED IN THE EXECUTION
OF RESEARCH PROGRAMMES AT THE

LABORATORY.

This involves the maintenance of
oscilloscopes, pulse generators,

counters, digital voltmeter, precision high
power magnet controller and analysers of

PHILIPS
Research

Laboratories

various kinds. Experience in fault finding
on some of the equipment is necessary.

It is hoped to gradually extend the
maintenance capability to include
microprocessors, computers and
associated peripherals.

Please send for an application form to M.
L Malpass, Personnel Manager, Philips
Research Laboratories, Cross Oak Lane,
Redhill, Surrey, quoting reference 113,

PHILIPS

8203

ontrols Engineers

[Electronic]

Location: E.Midlands

To join a team of engineers responsible
for the design and development of
electronic control units for aero-powered
and industrial gas turbines.

We are now progressing from
analogue to digital systems using mini
computers and microprocessors, so
there is ample opportunity to diversify.

He or she should be conversant with
the latest codes and practices of

Write today, or telephone, quoting

ref. 5244, to
H.P.Cross

GEC GAS TURBINES LIMITED
Whetstone Leicester Tel: Leic. 863434

engineering drawing. Experience in
electrical/electronic engineering,
particularly with light current semi
conductors plus arelevant HNC is
essential.

GAS TURBINES
LIMITED

ROYAL NATIONAL INSTITUTE FOR
THE BLIND

AUDIO
TECHNICIAN

(for our new premises in Goswell Rd

Qur Student Tape Library needs an ex-
perienced person to maintain REVOX. NEAL
and other equipment and to maintain and
operate Telex 300 cassette duplicators
Hours 9.00-5 15. Salary circa £3,200 p.a
plus free lunch in staff restaurant

Written applications with details of ex
perience including present post and salary
to Personnel Officer, 224 Great Portland
Street, London W1N 6AA (8126)

UNIVERSITY OF WARWICK

Electronics Technician
Grade 6/7

A first-ctass practical Elecironics Technician is
required to take Charge of (he Elecironics Workshap in
the Department of Physics. and be responsible for
delaited design. consiruction. mainienance and
application of a wide range of elecironic equipment
Ability to carry oul detailed design work jrom outline
inslructions is essential. The successful applicant will
probably hold an appropriate HNC or equivalem and
have considerable practical experience. partly in a
supervisory capacity. Appointmen in Grade 6 (£3.654-
£4.365 p.a.) or Grade 7 (£4.254-£4.782 p.a ): grade and
starting point depending on age. qualifications and
experience. Applications should be made by letler
giving full details of pasl experience. age. elc.. and the
names of two referees. Furlher particulars may be
oblained from and leiters ol application should be
addressed lo the Academic Registrar. University of
warwick. Coventry CV4 7AL. quoting Rel. No. 34/7/78.

(8148)

RUFFLER & DEITH LTD.

A major computer and distributor of electrontc video games have the following vacancies in the
electronics dept

ELECTRONIC WORKSHOP MANAGER

To take charge of the day to day running of the electronics workshop. controlting a small team
of bench engineers engaged in the trouble shooting and repair of ail types of TTL and
mMICroprocessor wdeogames

Experience n the amusement industry would be an advantage but is not strictly necessary
Salary will be commensurate with qualifications and experience

ELECTRONICS ENGINEER

The troubleshoot and repatr of all types of TTL and microprocessor and video games
to component level. The successful applicant will 1deally be between the ages of 20 to 35
years and possess a working knowledge of at least 3 of the following Power supplies.
tetevisions. TTL logic and miCroprocessor systems.

Salary commensurate with expenence

For both appointments telephone Adrian Shaw on 870-5224 for an interview.
(8171)
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SITUATIONS VACANT

SURREY EDUCATION COMMITTEE

BUILDFORD COUNTY COLLEGE OF TECANOLOBY
Stake Park. Guiltord. Surray

Principai: E. L ENisea. BSc. ARCS. CEng. MiMechE

Apphicatioss ara inviled for the fotiowing posis
Appointments will be from 13t September, 1978

OEPARTMENT OF SCIENCE AND
ELECTROTECHNOLOGY

SENIOR LECTURER

To be responsible for the running and conlinuing
developmenl ol the College's high qualily CLOSED
CIRCUIT TELEVISION UNIT. Someone with adequate
technical knowledge and experisnce is sought who is
able lo promote CCTY as a teaching aid. and 1o help
integrate this service into the overail media resources
of the College. The successful applicant will also be
expected to teach for a significant number of hours.

Salary scales (currently under review).

Senior Lecturer £5,523-£6,909. Plus £150 Fringe
Area Allowance,

Bererous relocalion expenses.
Further details and applicafion lorm available from the
Princlpal. on receipt of a S.A.€. Completed forms should

be returned to the College within two weeks of the
appearance of this advertisement.

(8186)

UNIVERSITY OF CAPE TOWN

MARINE ELECTRONICS TECHNICAL
OFFICER

An electronics Technical Officer is required to assume
duty a3 soon a3 possible in tha Marine Geoscience
Group of the Department of Geology. Duties will include
the mainienance and developmeni af marine
geophysical equipment both in the laboratery and a
sea. Some experience in this field would be a
T ign. The tul appli will spend
several 2-3 week cruises per year aboard the
University's research vessel “Thomas B. Davie™

The satary witl be an (ha scale R4 020 x 180 — 5100 x
240 - 5 580// x 240 — 6 300 // x 360 — 6 660 per
annum plus 8 pensionable allowance of 15.5% of salary
(i.e. maximum monthiy salary of R641). In addition, the
University offers a housing subsidy, plus medical and
pension schemes.

Further details may be obtained trom the Professor of
Marine Geoscience. Osparimeni of Geology. University
of Cape Town, Rondebosch. 7700 Soulh Africa.

Applications giving names of fwo referees musi raach
tha Regisirar. University of Cape Town. Privale 8ag 18.
Rondebosch 7700. by 30th June. 1978,

The University's policy is not to discriminate in ihe
pPOi of statl or the selaction of studenis on the
grounds of sex. race. religion or colour. Further
information o the implementation of this pollcy is sel
out In & memorandum which is oblainable from the
Registrar. {8178)

ELECTRONIC tNSTRUMENT MAIN-
TENANCE. Runk Reseurch
Laboratories Ltd.. a Company
within the Rank Organisation re-
quire a TECHNICIAN with an elec
trical/electronics background. The
successful applicant man or
woman will be required to main
tain all instruments ,test gear and
electrical apparatus in  working
order, The person we ure looking
for will have already spent some
years in industry or the Services
in a similar capacity. Salary will
be negotiable according to age and
experience, backed up by the Rank
Organisation benefits package.
Write or phone in the first instance
for an application form to: W. A.
Palmer. Runk Research Laborories
Ltd. PO Box 33. Phuenix Works,
Great West Rouad, Brentford, Mid-
dlesex. TW8 9AG. Tel: 01-568 9766
ext 13. (8194

BUSINESS OPPORTUNITIES

BOARD FINANCE COMPANY
EXECUTIVE based in the East
Midlands and with some sparc
capital seeks electronics genius
with marketable idea and prefer.
ably some capital as business part-
ner. Any sphere of electronics con-
sidered especially audiv. Write in
confidence to W. E  Lyon, 36 Clip-
son Walk. Peterborough PE3 7EE.

(8167

|
|

VICKERS SHIPBUILDING GROUP LIMITED

Barrow Shipbuilding Works
Barrow-in-Furness
[A member company of British Shipbuilders)

INSTRUMENT
TECHNICIANS

Instrument Technicians are required by the Barrow Shipbuilding Works
Instrumentation Laboratory.

Candidates should be qualified to at least O.N.C. standard in Electrical Engineering
or Physics, and will have suitable technical backgrounds. They will have experience
in the setting to work and operation of multichannel data recording systems, signal
conditioning equipment and transducers, and/or the repair of electronic test and
measuring equipment.

Applicants, of either sex, should apply in writing, giving relevant career and
personal details to:

Personnel Officer,

Vickers Shipbuilding Group Limited, ($280/1T/DQ),

Barrow Shipbuilding Works, P.O. Box 6,

Barrow-in-Furness, Cumbria LA14 1AB.

Vickers Shipbuilding Group Limited

A member company of British Shipbuilders

¢. £5000 pa for DESIGN DRAUGHTSMEN

Our clients are a major British company in East Anglia with advanced Development
Laboratories and extensive overseas markets. They are currently seeking PRINTED
CIRCUIT DESIGN DRAUGHTSMEN (male and female) who can convert a circuit
diagram into a printed circuit of the analogue nature, to the level required in product
development for the specialised market of professional broadcast equipment.
Applicants should have an up to date knowledge of electronic component technology
and HNC or equivalent experience. Salaries are negotiable but will range around £5000
perannum. In addition generous relocation expenses are available plus the benefits
normally associated with a progressive multi-national company

To obtain an application form, please write in the first instance, stating any companies
to whom your application should not be forwarded, to :

Recruitment Division, Lovell & Rupert Curtis Limited,
30 Bouverie Street, London EC4Y 8DQ

-
I—:& ‘4—";2’::.5(!{:" O.FN "T‘:‘NECHIEE_\ EXPERIENCED TECHMICIAN, 13 ARTICLES FOR SALE
PARTMENT OF PSYCHOLOGY. A | Years civil/inil. HF/VHF comms
vacancy exists in the Departinent | digi/unalogue, field/prod.. conscien- | WE INVITE ENQUIRIES from any
of Psychology for an Electronics | 1l0us, competent in design, super- | where in the world. We have in
Technician (Grade 5), The success. | Vision, training. CG quals, 31 yrs, | stock several million carbon resis-

ful applicant wiil be required 1o | UK national. radio amateur, Afri- | tors & f, 4. and 1| wall, i miliion
develop and construct specialised | C4n contract expires Sept '78. Open | wire wound resistors 5 and 10 wall
electronic equipment for research | to offers Middle East/Europe. etc. | — 1 million capacitors — 1 million
and teaching purposes. He/she will 5166 electrolytic condensers — 4 million
diso be expected to muintain a wide transistors and diodes, thuusands

V.H.F. SERVICE TECHNICIAN ¢ of potentiometers, and hosts  of
quired by Looadan Car Telephanes | gther components. Write, phone or
Applicants should have ONC  or te wourk on tgum' station and mubile qulx at our w;nrchuuse. Bruad
equivalent qualification and at least radio cquipnment Very ‘“cll ticlds and Mayco Disposals Lid.
seven years' relevant experience. equipped busy workshup in Croy- | 21 Ludge Lane,  North Finchlcy
Salary scale £3,186-£3,720 p.a. Appli- don but ualsv tield service | Loundon, N.12. ¢1-445 0749, 445 2713.
cations  with full details of age, | engineers required in  the home 13907)

qualitications and previous experi counties. Ample oppnrl‘ullltles for —
S i 198 sent to Profescor | unlimited —overume.  Experienced | OSCILLOSCOPE TEKTRONIX 545

range of electronic equipment. and |
assist in the training of junior staft.

T - . sy. | bersons only. Salury and bunuses time delav. Two plug-ing L ca
gholog;le‘trbt(ljg' U?ﬁg;:;.ﬂ';m“g;cig_ commensurate with ability. Contact | 35 MHZ. £215. Tel. 0273-731391 Hove
ter M13 9PL. C (8160 | J. 5. CLARK, 01-680 1010 L7987 ' (8200
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SENIOR VIDEO
ENGINEER

A vacancy will shortly occur at the Distributive Industry Training
Board’'s Knutsford Video Centre for a Senior Video Engineer
answerable to the Technical Manager.

The Knutsford Centre is a custom-built television studio equipped
with Philips LDH.20 cameras and RCA 2 quad TR600 VTR's. Its
function is to produce training programmes for the Board and films
within the distributive industry.

Electronic
Instruments

Test & Service
N. London

To £5,000+

Bonus

Day Release

Job Variety

Regular Salary Reviews
Fast Promotion

Free Lunch

The successful applicant will have a sound knowledge of the
operation and first line maintenance of broadcast television
equipment with several years’ experience in one or more of the
following specialised fields.

Studio Lighting, Sound or Racks Engineering.

The commencing salary is £3873 per annum rising to £4989 per

These are just some of the benefits you could receive working ;
annum by annual increments.

with our chent a really progressive Company dealing with
almost every test instrument on the market from a ‘simple
DVM to computer based ATE and Integrated Circuit test
systems

Please write for an application form quoting REF: 10/25 to
the Personnel Manager, Distributive Industry Training Board,
MaclLaren House, Talbot Road, Stretford, Manchester M32

OFP, within the next SEVEN days.
; (8206)
L n

QUARTZ CRYSTAL

INVERTERS
UNITS from

To operate mains equipment from 12
to 24v DC on automatic stand-by
— ® 10300 MHZ
FAST DELIVERY

HISH STABILITY
TO DEF 62714

If you have expenence in the Test/Calibration or Field Service
of analogue or digital test instruments, and are interested 0 a
progressive job with a great future, then contact. Mike
Gernat (Ref. MB3)

(i '\“Jechnomark_

Engneering and Technical Recruttment

5.11 Westbourne Grove, London W2
Telephone 01-229 9239

ARTICLES FOR SAL

CALIBRATION
ENGINEER

We require an experienced Calibration Engineer to calibrate
and repair proprietary and special to purpose test gear.
Previous experience of microwave calibration would be useful.

Charging safety control to 2kVA at WRITE FOR
2 35 v percell 3-60 amp. LEAFLET AT 1
MCKNIGHT

MAINS-STORE
Send for informanion to
Interport Mains- Store Ltd
30 OId Bond Street. London W1
Tel: 01-727 7042 or 0225 310916
(7979)

CRYSTAL Co. Lid.

HARDLEY INDUSTRIAL
ESTATE HYTHE
SOUTHAMPTON S04 67

(6044

JTEL HYTHE 848961
STD CODE 0703

LOGIC PROBE suitable TTL/CMOS | sCREWS 0-16 BA brass steel cad-

g q o . - 5-15V  indicates logic states and i -k f A R
If you are interested in furthering your career in the marine trigger pulses £12 ine, C. Marshall. i:“r::‘l_?nn'leéerleé’:d‘e?bghhélgfkfr}afel(ll
electronics field with the excellent benefits a large company 22 - Oakfield Road, Croydon, Sur-| Road, London ECI 405-6504. (8165
group can offer, please write giving brief details of your rey, CRO 211A. (8207 :
career to Lesley Buckland, Personnel Officer, Kelvin Hughes,
New North Road, Hainault, {lford, Essex. ADAPTOR AERIAL TO TRANSMIT-
NATIONAL 81L595 OCTAL TRi. | TER ZA56234 MWB/XB/940- highwat.
STATE BUFFERS, One-up 105p. Ten- | luk¢, first class engineering, widc
up 95p. Postage 20p/order. J. Haw- communications  frequency range,
““ KELV'N HUGHES thorne, 23 Iver Lane. Cowle £45. CT423  Calorimeter power
A DIV, O GRIT G M IDUSTRIES LIMITED Middx. UBS 2JD ' ”\.1%’7‘ meter for radar frequencies, ex
(B2 : : : W.D. 10AF/6625-99-943-9347,  £50.
. . - . . . - . . . . l Scam Clark 40ft pneumatic 1nast.
superb quality in unopened uriginal
- DYMAR SLYNX" RADIO-TELE- pack, £300. 10 way 300 volt max.
ARTICLES FOR SALE PHONES, brand new, with fiting | cable 7/010 max temp. BO°C. All
- L - kit and six month warranly £220 | Prices plus carriage and V.A.T. will
HALLICRAFTERS frequency synthe- | gpgciAL OFFER: 1f you can buy cach (H.B. 20 watl). Nolton Com- | Degoliate for quanuty. Many whole-
sizers. Ex-USAF, 2-34 MHz in 25Hz | {ne same for less, we will refund munications, Cheshunt., Phone Wal- sale and retail bargains for cal-
steps. Variable r.f. outpul in 5 | |pe difference. Brand new and full thum Cross 33555. (8164 | lers. Surplus purchased — estab-
volts. 1 MHz and 100Hz frequency | ypecification pots, swilches, trans- lished over 20 years. G. W. M.
standard outputs. Circuit diagram | formers, linears, TTL, CMOS, tran- Radio Ltd., 40/42 Portland Road.
and technical information supplied, | gistors. and other semiconductors. worthing, Sussex. Tel. 34897.
£50 plug carriage. New plug-ins fur | gend large SAE for catalogue. PHILIPS EL3400A lin VTR VID/HF
CD1212 Scopes. Dualbeam 24 MHZ | pejyy Tech (W) & Co., 62 Naylor vulput. 24 tapes, spares, slight at- -
CX1252 £25 plus p & p. Single | goad, Londen N20. (8140 | tenlion required £80. Jacobs. Tel: | TEL ETYPE KSR33, complele unit in-
beam 30 MHZ CX1251 £15 plus : 0454%-207 business hours only. (8162 | cludes ASCII coded Kkeyboard,
p & p. Wide range miscellancous = stand. b S.U., excellent working
modern electronic supplies callers - - - condition, £200. — Phone Upnunster
welcome. Clused ull day Tuesday. AUTOMATIC TRANSISTOR TESTER BATTERY INDICATOR/level meters. | 28233, evenings. (8188
Skipton Electronic  Supplies, 29 | pgdel 1500 by Optimised Devices, moving coil. flush mounting. Large
Keithley Road, Skipton, Yorks. Tel: | qne. Fully autumatic with manual | quantily surplus 50p each in 100's.
0756 4397. pr‘ugr;unr‘niélgt. .f.ulnmullc ellgnuial?l\é Sunllple 1\£1. Also quarter tun new | OSCILLOSCOPE, tel equipment D65
- = — ming anc ata-logging ar 0881 reeled Vichrome resistance wire. | £240. Wavefo yenerato eedhack
SEEN MY CAT? 5000 odds and | but not included. Offers. Hughes 0076 350 HMS per foot. Offers all | TWG 501 Eﬁl:ﬁm Sual pow‘/.'er{ sggpl(y
ends. .\‘llcchunicul. Electrical.  Cut Micro Electronics Limited, Fuller- or part. EES Ltd, Clifford Road. | advance VPMDYIS-I‘ £35. All as newt
free. Whiston Dept. WW, New Mills, | ton Road. Glenrothes., Fife. Tel Monks Roud Exeter. Phone 56280 | privately used only., — Tel 0305
Stuckpurt. (7953 | (0592) 754311 (8115 | 36489, ) (8199 | %52136. (8190
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ARTICLES FOR SALE

EXCLUSIVE OFFER

HIGHEST QUALITY 19
RACK MOUNTING CABINETS
Qver 60 types available from 12" to 90" hugh
Also twins triples & consotes Below are only a few
types Please send for full hist

Ref Ht"  Width™ Depth Price
PE 10 2 13 £10.00
Lo 54 21 18 £20.00

64 25 26 £45.00
Si n 25 26 £50.00
PT 72 20 pal £20.00
TL 75 22 21 £20.00
ST 85 22 24 £70.00
Racat cabinels foc RA 17 117 £30.00

AUDIO AND INSTRUMENTATION-
TAPE RECORDER-REPRODUCERS

Plessey ID33 Digital Units. 7 track '27
Plessey M5500 Digital Unit, 7 tracks ‘2"
Ampex FR-1100, 6 speeds, stereo %"

Ampex FR600. 4 speeds, 7 tracks 'a”

D.R.I. RMi, 4 speeds. 4 tracks %™

EMI TR90 2 speeds. | track 'a”

Mincom CMP-100, 6 speeds. 7 tracks 's.'2. 1"
Leevers Rich DA-2P. 2 speeds, 2 tracks 1'4”
Leevers Rich Console 2 track '+, 2 speeds

Prices of above £70 to £500

Also Transport Decks only availabie

AR

We have a large quantity of “bits and preces” we
cannot list — please send us your requirements. we
can probably help — all enquiries answered

Al our aerial equipment is
professional MOD quality
Ficord 101S Tape Recorders

* !

» Stenorette L Tape Recorders X

* DG-732CRTs ... .|
* DGIJ5CRTs . . .. .

» EMIR-301 Tape Recorders {or parls .. .. 1500
* Racal SA Counters Several types ... P.UR.
» Uniselectors. 10 Bank 25-way £3.50
 Solartron LM 1420 D.V.M's . . .. £140.00
» Marconi O A71094A Spectron Analysers £190.00
» 40ft. Sectional Aluminium Masts, complete  £35.00
» Racal MA-79 Universal Drive Units £450.00
» Racal RA-17P Receivers (new) B £950.00
» Tone Coded Voice Frequency Telepnnters . P.U.R.
* Rhode & Schwarz ESM Tunable VVHF Receivers
* 180-300 Mrscs ......

* Rhode & Schwarz

Aerials .. .. 5
Narda 504 Freq meters 200/500 M/cs ..

*
 Cossor CT454 Electronic Voit ohm meters . £50.00
» B&K 2409 Electronic Multimeters £55.60
* Multi-purpose Trolteys with Jacks 19”x 17" £16.00
» Racal RA-I7L Recevers ..... ..... .. £325.00
* Rhode & Schwarz fibreglass HA Diversity

Dipoies .. ... F £120.00
» lon pump power supply EHT £44.00
* SE4,2BCR £16.00
» SE5/2A CRTs £18.00
* JAZP Z(DMN/Q/lI)CRTs o0 £18.00
* EM.! Documents CCTV Outfit . £250.60
» Advance 3KVA CV Transformers £150.00
% Grainger HF Log ApeﬂodlC Aenal ... P.U.R.
* Metal V.D.U. Tables 30 x 36" x 30" £24.00
» Davian Logic Testers . £20.00
» General Radio Strobotacs £30.00

MANUALS
We have a quantity of Technical Manuals of
Electronic Equipment, not photostats, 1940 to
1960. British and American. No hsts. Enquiries

nvited.
w Daia'Efficiency Respoolers 240v £28.00
 Belling Lee 100 Amp Interference Filters £76.00
= Airmec 702 Sig. Gen 30/300KCS £35.00
+* Oscilloscope Trolleys from .. E12.00
* 1B.M Video Display Units 4 col” T £48.00
* Solartron CD 524 Oscilloscopes £90.00
* AVO VT Voltmeters CT471A £75.00
* Racal MAI97B pre-Selectors . £65.00
* Collins 500 watt 218 mcs. Transmitters £1000.00
» Collins KWT6 SSB 500w Transceivers £1250.00
* Collins KWTS 200 m/w AM Transceivers £750.00
* STC Rx5 2/25 mcs Receivers Diversity £140.00
* Rack Mounting Operator Tables £19.00

» Gaumont Kalee 564 Flutter Meters £75.00
» Hewlett Packard 6188 S1g. Gen 38/72 (_,Hz “£12000
» 10ft Lightweight Latuce Sections, 6 sides £18.00

» 30ft Lattice Masts, 14" sides £55.00
* Heavy Aerial Rotators . . PUR
* 75t Aluminium Lattice Masts. 20” sides £400.00
* Rhode & Schwarz SBR sig gen. 1 6/2.4 gmc £470.00
» Large Aerial Turning Units . P.UR.
45 feet Uniradio 4 Co-ax 50 ohms £2.06
 Baluns Professional Exterior 600/75 ohms £6.60
» Addo 5/8 Track Tape Punches £48.00
* Quahty Weather Vanes 8 conlaue(unused) £25.00
« Racal MA.175 1.5.B Modulators (new) £45.00
* |Imslide Cabinet Shelf Shders s o £3.00
# Tally 5/8 Track Tape Readers 60 cps £48.00

» Tally5 8 Track Tape Readers Track Spoaling £65.00

We have a4 quanuty of Power Transformers 250
watls to 15KVA at voltages up 10 40KV Best
quality at low prices Lists avallable

» Racal RA-63 S5B Adaptors new

“£70.00
» Rucal RA-29% L S.B Transistorised Converters

(new} £120.00
We have @ varied assortment ot industrial and
professional Cathode Ray Tubes available List an
request

PLEASE ADD CARRIAGE AND
V.AT.

P. HARRIS

ORGANFORD
DORSET
BH16 6BR
BOURNEMOUTH (0202) 765051

107,

SOWTER TRANSFORMERS

MAKE YOUR OWN MICROPHONE SPLITTER
WITH SOWTER TRANSFORMER TYPE 4079
This translormer has a high inpedance nominal 200 shm primary.
balanced and contre-1aped. and twe secondaries
shms loading. Suitebie fer mes! lypus of micrephs
loads wp 18 1200 skms. 1t will haadie 23 voits [rm:
Inal nermal lovels OISTORTION IS WEGLIGIBLE. When esch
sacomdary is loaded with agy values of resisiance trem 200shm3
10 2500 shms THE FREQUENCY RESPONSE IS PLUS/MINUS 248
FROM 20 Hz te 20KHz.
The transiormer i3 ceatainad is 2 Mumelal Con 33 mm. dfamoler x
2T mm wilh twa tapped holes in Lhe hd for lixing. [The height 15
tncroased in 6O mam [f & oo hole fixing bush iz roquired]. The hum
raduction ol tha 20 13 ai least 30 60 and Ihe Coleur codod ené
leads are sermally 20 cm. in length. Further delails of THE
COMSTAUCTION OF A SPLATER ”SIIG THIS TRANSFORMEN ARE
AVAILABLE ON REQUEST.
The ieilawing wln Ifunnn Is nH for thres meaths.
LR -2
PRICE EACH £7. 55 E725 1705
STRICTLY NETT. EX WOAKS IPSWICH
Exiras are 20p per transtormer Jor posiage and packing. and VAT
is 8% overail. Dispelch for small guantitios 13 EX STOCK bvi
atherwise #ot mers tkan 2 weeks fram receipl of ramittency. FOR
EXPORT p&p 23 AT COST aad Wrere i3 no VAT The waighl al one
wansiormer and packing 13 approx. 200 gms.
Wa sise invite your snquiries for PRACTICALLY ANY TYPE OF AUDIO
TRANSFORMER and wit quats by relura
KINDLY NOTE OUR NEW AOORESS AND
TELEPHONE NUMBER
E.A. SOWTER LTD.

Transformer manufacturers and designers

The Boatyard. Cullingham Road, IPSWICH,
Suffolk IP1 2EG. ENGLANO.
Tel: 0473 52794 and 0473 219 390

AIR LINK TRANSFORMERS

Transformer Manufacturer
Try us first

Competitive price quotations given for large
or small quantities, fast deliveries.

Phone: Exning (063877) 321
AIRLINK TRANSFORMERS
White Hall, 75 Chapel St., Exning
Newmarket, Suffolk
8059

TRANSFORMER
PROBLEMS?

1VA-1KVA Prototypes in 7-10
days. Phone Vince Seilar on
06076-66716.

TRENT TRANSFORMERS LTD
Chape! Street

Long Eaton, Nottm.
7909

FOR SALE

As a going concern, small East London
business specialising in selling Public Ad-
dress Sound Installations direct to clubs.
pubs. churches, factories, and other non-
domestic users Certain amount of
manutacturing. Old established and highly
regarded. Staff, few in number but very
competent and loyal. Excellent potential.
Sale through ill-heatth of owner Principals
only Write Box WWB187.

(8187)
EQUIPMENT WANTED

BROADFIELDS AND

MAYCO DISPOSALS
21 Lodge Lane, N. Finchley
London, N12 8JG
i Telephone:
01-445 2713
01-445 0749 01-958 7624

MAY WE ASSIST YOU TO
DISPOSE OF YOUR SURPLUS
AND REDUNDANT STOCKS

We will call anywhere in the
British Isles, and pay SPOT CASH
for Electronic Components and
Equipment

COLOUR, UHF AND TV SPARES.
CEEFAX, ORACLE IN COLOUR.
MANOR SUPPLIES ''EASY TO
ASSEMBLE "’ TELETEXT KIT.
Including TEXAS Decoder. Aerial
Input, completely external unit, no
further connections to set. Full
facilities, mixed TV programme
and Teletext, Newsfiash. Update,
and many special features not
found in other units. Demonstration
model in operation at 172 West End
Lane, NW4. Phone or write for
further information.

TEXAS TIFAX XML Decoder
module, new, £130, p/p £1.00.
NEW COMBINED COLOUR BAR
GENERATOR PLUS CROSS HATCH
KIT (Mkd) UHF Aerial input type.
Eight vertical colour bars plug R-Y,
B-Y, Luminance combinations, Grey
scale etc. Pushbutton controls.
Battery operated £35°,
case £4.80°, aluminium case £2.40%,
battery holders £1.50°, mains sup-
ply kit £5.78%, p/p £1.00. Built and
tested (battery) £58*, p/p £1.20.
CROSS HATCH KIT, UHF Aerial
input type, also gives peak white
and black levels. Battery operated,
£11* p/p 45p. Add-on Grey Scale
kit £2.90* p/p 35p. Aluminium case
£2°, p/p #5p. Cross Hatch Unit,
complete and tested in De Luxe
case £20.80°*, p/p f£1.

"“WIRELESS WORLD" TV Tuner and
FM Tuner Projects by D. C. Read.
Kits of parts available, CRT test
and reactivator kit for colour and
mono £19.80 p/p £1.20. UHF Signal
Strength Meter kit £18* p/p 90p.
625 TV IF Unit for Hi-fi amps or
tape recording £6.80 p/p 70p. Decca
Colour TV Thyristor Power Supply

Unit, incl. H.T., L.T., etc. Incl. cir-
cuits £3.80 p/p £120 Bush A823
(AB07) decoder panel £7.50, p/p

£1. Bush 161 T-B panel A634 £3.80,
IF panel A583 £3.80 p/p 90p. Bush
Portable TV 11V stab power supply
unit £4.80 p/p £1. Bush CTV 25
Convergence Panel plus yoke, blue
lateral £3.60 p/p 90p. Philips Slngle
Standard Convergence Units com-
plete, incl. 16 controls £3.75 p/p
85p. Colour Scan Coils, Mullard or
Plessey, £6 p/p 90p. Mullard AT
1023/05 Converg. Yoke £2.50 p/p
75p. Mullard or Plessey Blue Later-
als 75p p/p 35p. BRC 3000 type
Scan Coils £2 p/p $0p. Delay Lines:
DL20 £3.50. DL50 £3.50. DLIE, DLI
85p p/p 45p. Lum delay lineg S50p
p/pP 40p. G8 Tripler £6. BRC 300
‘Tripler £6.60 p/p 75p. Others avail-
able, Philips G8 Decoder part-
complete £2.50 p/p 75p. GEC 2040
Ex-Rental Panels., Decoder £5.00.
Time Base £5.00, p/p 90p. VARICAP
TUNERS UHF: Gen. instr. £3.50.
ELC 10643 £4.50. ELC 1043/05 £5.50.
VHF: ELC 1042 £4.80, Philips VHF
£3.80. Salvaged UHF & VHF Vari-
caps £1.50 p/p 35p. VARICAP CON-
TROL UNITS, 3 position, £1.20. 4
PSN £1.50, 5 PSN £1.80, 7 PSN
£2.80. Special offer 6 position £1,
p/p 35p. UHF Transd. Tuners incl.
slow motion drive £2.80 4 position
push button £2.50. 6 psn. £4.20, p/p
90p. Helical Pots 100K, 4 for £1.20
p/p 30p. Thorn 850 Dual Std. Time
Base panels 50p. Philips 625 IF
panel incl. oct. 50p p/p 70p.
Mullard Mono Scan Coils for
Philips Stella, Pye, Ekco, Ferranti,
Invicta £2.00 p/p 85p. Large selec-

tion LOPTs, FOPTs available for
most popular makes. MANOR SUP-
PLIES 172 WEST END LANE,

LONDON., N.W.6. Shop Premises.
Callers welcome. Thousands of ad-
ditional items available not normal.
ly advertised. (Nos. 28, 159 buses or
West Hampstead-Bakerloo Line and

British  Rail). Mail Order: 64
Golders Manor Drive, London,
N.W.11. Tel: 01-794 B8751. V.A.T.

Please ADD 1247 TO ALL PRICES
gE}XCEPT WHERE MARKED®. V.AT.
z0. (60

CA.R. Sinclair

Electronic Stockholders

Stevenage 812193
We purchase all types of
Mechanical and Electronic

Equipment and Surplus stocks.

\ (8189)

MAGNETIG MICRO-
PHONE/SPEAKERS

Ex Government surplus stocks of 4T inserts.
Ideal for all sound speaking and Iistening
applications Very rugged DS rec .ohms
Size 1% dia. % deep

50p ea. 5 for £2.35. 10for£4 50 incl P.P.

C.W.0.B.B. SUPPLIES
DEPT. WW 125
HIGH STREET, DEAL, KENT
(8206)

De Luxe-

AN INTRODUCTION
TO MICROGOMPUTERS

VOL 0 — BEGINNERS BOOK
Price: £5.30
written for the complete begin:
ner explains what a computer
system consists of — its com-
ponent parts and what they can
do for you.
VOL 1 — BASIC CONCEPTS
Price £5.30
takes you by the hand from ele-
mentary logic and simple binary
arithmetic, every aspect of
microcomputers is covered.
VOL I — SOME REAL
PRODUCTS Price: £10.80
covers real microcomputers in
considerable detail. Every major
microcomputer 4 bit, 8 bitor 16
bit is described. More than 20
microcomputers in all.
8080 PROGRAMMING
Price: £5.30
for logic design.
SOME COMMON BASIC
PROGRAMS Price: £6.30
describes 76 short programs.
6800 PROGRAMMING
Price: £5.30
for logic design.

* ALL PRICES INCLUDE
POSTAGE %

THE MOOERN BOOK CO.
SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 1NP
Phone 723 4185
Closed Sat. 1 p.m. 44:

SOLAR CELLS: bits, bocky and
bargains. Send stamp or list of 95p
for Solar Cell booklet and Data
sheets. Edencombe Ltd, 134 Nathans
Road, North Wembley Middlesex
HAO 3RX (8061

TV TUBE rebuilding, For all sup-
plies, equlpment pant and train-
ing. — Western-Whybrow Engineer-
ing, Praa Sands Cross, Penzance
(073 676) 2265.

LAB CLEARANCE:
ators; Bridges; Waveform,
transistor analysers; calibrators;
standards; millivoltmeters; dyna-
mometers; KW meters; oscillo-
scopes; recorders; Thermal, sweep,
low distortion true RMS, audio FR,
deviation. Tel. 040-376236. (8092

Signal Gener-

THE SOUTHERN ELECTRICITY
BOARD has for dlsposal radio tele-
phone equipment — Pye, boot
mounted ‘Cambridge’ type AMI10B.
Write or telephone: 7 Oxford Road.
Newbury, Berks telephone 40840
(Mr F. G. Read), for further details.

PROJECTION TV OPTICAL UNITS
ex-White Ibbotson TV circa 1930,
including parts EHT and power
unit. — Offer to 070 559 4821. (8156

LINSLEY-HOOD 75 WATT POWER
AMP MODULES, built and tested.
from £13.50 each. Complete module
kit £10.50. Large range of spares
in stock. Linsley-Hood 75 watt amps
constructed and repaired. SAE for
list. I. . Bowman, 59 Fowey
Avenue, Torquay, S. Devon, (31383

LOGIC PROBE suitable TTL/CMOS
5-15V  indicates logic states and
trigger pulses, £12 inc. C. Marshall,
22 Oakfield Road, Croydon, Surrey.
CRO 211A. 18207
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ARTICLES FOR SALE

Classified

COURSES

ENAMELLED COPPER WIRE

s.w.g. 11b reel Y21b reel
101019 £2.95 £1.60
20 to 29 £3.15 £1.80
3010 34 £3.45 £1.90
35 10 40 £3.65 £2.10

‘Al the above prices are inclusive of postage
and packing in UK

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20 .
V100

Telephone 061-445 8753

OLIVETTI
with handbooks and magnetic cards
cost £1,200, accept £100, Small
photocopier 3M, cost £160, accept
1£60 o0.n.0. Telephone Walton on
Thameg 40087. Buyer collects. (8180

FILM RECORDER 16 MM 2 or 16
frame sec 24v DC motor with cas-
sette used to record from gunsight
via prism ass., good cond., £16.
HANDSETS No. 3 M.C. type rubber
covered with press to talke swt,
suit 19 or 62 set, elec okay, store
soiled, £2.50. DYNAMOTOR UNIT
27.5v to 220/400v DC, can be used
as powerful DC motor after re-
moving ext fan ass, 1 x #in shaft,
approx size 6% x 3%in, will run
from 6v DC up, new, £6.50. SOLID
STATE SWT, opto, coupled control,
5 to 15v DC, will swt 240v at 5
amps, 10 on h/s, £2.40. X. BAND
ATTEN var. approx. 40Db w.g. 16
size, new, £4.50. E.H.T. UNITS 200/
250v I/P provideg stab o/p of 12 to
15Kv stab at 300Ua, adjustable pro-
vision for metering o/p new cond.
with circ. 19in panel at £25.
PANEL METERS 1 Ma FSD special
scale 2in dia. £1.30. 100 Ua FSD
scale 0 to 100, 2in dia, £3, both
new. VHF PWR TRANSIS 2N3375
stud type, new £1.80. I.F.F. TRANS-
PONDERS type APX-6 tune around
1 Km/c band with cavities, 60 Mc/s
IF strip large number of misc
parts less valves, ext, soiled with
circ £10.80, front panel only with
cavities and IF strip £6.50. BAT-
TERIES sealed lead acid type 6v

1.8 A/Hr size 2§ x 2 x 2in, new,
£5.40. H.F. AIRCRAFT Rx type
R4187 with control box, 2.8 to

18Mc/s crystal controlled 24 chan
15 min valves double conversion
24/19v 1/P with H/BK £18.30. U.H.F.
Rx R361 ex USAF 2225 to 400Mc/s
single chan crystal controlled. dual
conversion, 230v I/P 19in rack mt
with circ 30. AERIAL SYSTEM for
183.6Mc/s 8 element yagi, 111t long,
new, £21.60. C.R.T. VISOR with
magnifier padded eyepiece size 5 x
4 x 7in, okay colour slide, viewer,
new cond., £5. PULSE GENERATORS
(UPM-15) 1/P 115v 50 c/s O/P range
50c/s to 10Kc single or double pulse
o/p, var width, var delay, o/p 0 to
200v +— in transit case with leads
£25. S1G GEN portable Dbattery
operated used to test VHF & UHF
D.F. equip crystal controlied O/Ps
on 105, 125, 150, 230, 300, 390Mc/s
uses int 6v batt., new cond.. with
accs. & H/Bk £65. AERIAL DRIVE
UNIT & 360ft Ind small radio com-
pass Ac drive unit 24v DC about
6 RPM max. suitable 2mt & up
beam complete with 360ft Desyn
type remote Ind. again 24v. £13.
TEST SETS, special purpose,
5G in case, size 17 x 12 x 7in.
tains 4 panel meters 500Ma
0 to 40v DC, 0 to 1 amp DC misc
parts etc £9. Type 69 mains I/P
with HT P.U. 30Mc/g IF strip, 4in
100 Ua 1lin scale meter etc in case
£10.80. Type 56 mains I/P with
freq conv unit. pair of 50 ohm
atten 0 to 10 & 0 to 50Db, coax
fittings BNC etc in case with circ
£12. Type AWM-33 American equip-

type
con-
x 2,

ment contains plugs & sks, HD
rotary swts, power filters. relays,
trips, swt, larger number of high

grade parts in carrying case, size
14 x 16 x 10in, £18. A fuller des-
cription of these test sets is given
on our stock list. The following for
callers sold as is with cires Sig
Gens CT218 85Kc to 30Mc/s AM/FM
maing £33 Advance Freq Counters
10Mc/s 7 digit also count & period
£42. Marconi spec analyzers 3/30
Mc/s OA1094 £55. Special purpose
K band Rx units with trav wave
tube etc £45. Equipment listed ex
equipment unless stated new, prices
include carr. and Vat. SAE for list
19 or enquiry. A. H. SUPPLIES, 122
HANDSWORTH RD, SHEFFIELD. S9
4AE. Ph 444278 (0742). (8123

i
PROGRAMMA calculator

THE FABULOUS D2
MICROPROCESSOR EVALUATION
KIT FROM MOTOROLA
Featuring "24 key keyboard ‘Seven segment
display ‘Cassette interface "Erom & Ram
Expandable “Interface Capabiity “Fult Do-
cumentation "5 Volt power supply required
‘One year's FREE membership of The
Amateur Computer Club with every
purchase’ €176 + £1.50 P&P + 8% VAT

ENAMELLED COPPER WIRE

SWG ilb 8 oz 4 0z

1419 260 140 66 55
20-2¢ 280 160 85 65
30-32¢ 300 170 95 70
35-40 3.35 190 110 79
40-43 450 2 50 190 125
44-46 500 300 210 165
47 8 00 5 00 3.00 176
48 15.00 gon A 00 330

Tinned Copper. Even Gauges 14-30 £3 per
Ib Multicore 60740 Solder 18SWG £3 24
perlb Pricesinclude P&P and VAT
SAE brings list of copper and resistance
Wires
THE SCIENTIFIC WIRE COMPANY
PO Box 30 London E.4 (7771)

Highest quality OC-AC. Also 'no break™ {2ms)
static switch, 19" rack.

WOERAI whtd < eRE v

M__.___

Also lor thyristor chargers a uplrlle
CHARGE CONTROLLER
Variable 2.35v per cell to max 2 kVA.
Interport Mains-Store Lid.

POB 51, London W1 I 3BZ
Tel: 01-727 7042 or 0225 310916 (8142)

SERVICES

CIRCUIT DESIGN and prototpye
construction. Instrumentation, test
rigs, production run designs to
your requirements. Professional
audio, analogue, digital, SC/MP
microprocessor circuits our speci-
alities. HAMILL ELECTRONICS
LTD., Box BCM-2090, London WC1V
6XX. Tel.: 01-342 9203. (7984

VIDEO EQUIPMENT

May we assist in your purchase
or disposal? We specialise in
the sale and purchase of atl
Video equipment both new
and secondhand. We maintain
a register in order to quickly
and efficientty cross reference
both disposal and wants.

% Ring Derek Pattinson now
and discuss your requirements

Crofton Electronics Ltd.
35 Grosvenor Road,
Twickenham, Middlesex.
Tel. 01-891 1923

(8211)

EURO CIRCUITS

Prinjed Circuit Boards Mast
layouts — bPhotography — legend
panting — Roller tinming —  Gold

plating — Flexible films - Convention
il fibre glass — Noorder tonharge ot
amall — Fast turnround on prototypes
All or part service availuble NOW 7669

EURD CIRCUITS TD.

Hightield Houss
wesl Kingsdawn
Mr_ Sevenoaks. Rent

WEZ34

W1M 8JS. Tel. 01-486 5811.

The Polytechnic of Gentral London

School of Engineering and Science

Part-time MSc Course
linked with Industry
in Communication Systems

Students attend on one day a week for two years and undertake a
detailed study in which the fundamental theoretical topics are
considered alongside their practical implementation involving both
traditional and newly-emergent digital techniques.

Further details and application forms from The Registry,
Engineering and Science, PCL, 115 New Cavendish Street, London

School of

(8169)

INVERTERS 1

WANTED IN_
LARGE
QUANTITIES

Electronic components. resistors.
capacitors. potentiometers. chassis
loudspeakers, semi-conductors,
diodes. TV tubes. especially colours.
etc., etc , etc. First or second grades.
Finished or incomplete products.
record players. amplifiers. radios.
tuners. tape recorders, enclosures,
efc . etc . etc
We will buy complete factories and
pay cash
TEL.01-491 4636
E.C.E. AVON HOUSE
360/366 OXFORD STREET
LONDON. W 4 (7950}

e ———
SURPLUS WANTED
Fasteners — nuts. bolts. screws.
threaded inserts, washers, cable clips.
plastic fasteners. all kinds of nvets —
Pop, Avex, etc
Small components — Terminals.
switches, gears, springs. ball races.
counters and other mechanical and
electrical parts.
Small materiafs — off-cuts and short
lengths of metal and plastic sheets,
tubes and sections.
Small engineers’ tools — taps. dies,
drills, reamers, abrasives, etc
small hand tools — all kinds.

A.C. TOWNLEY LIMITED
Harehill, Todmorden. Lancs, OL14

5JY
Telephone: 070-681 2601 & 070-

For fastest, best CASH offer. phone

COMPUTER APPRECIATION
Godstone (088 384) 3221
7677

_ 6815246 8155
* MINICOMPUTERS WE PURCHASE ALL FORMS
OF ELECTRONIC
* PERIPHERALS EQUIPMENT AND
* INSTRUMENTATION COMPONENTS. ETC.
SPOT CASH

CHILTMEAD LTD.
7.9, 11 Arthuyr Road
Reading, Berks.

Tel. (0734) 582 605

MINICOMPUTERS
PERIPHERALS
INSTRUMENTATION

For fastest, better CASH offer
Phone:

CHILTMEAD LTD.
Reading (0734) 586419

TURN YOUR SUPLUS Capacitors.
transistors, etc., into cash. Contact
COLES-HARDING & Co. 103 South
Brink, Wisbech, Cambs. 0945-4188.
Immediate Settlement. We also wel-
come the opportunity to quote for
complete factory clearance. (7439

ELECTRONICS offér prompt
settlemen for surplus electronic
components, t.v./audio spares are
of particular interest. Contact Miss
Hughes, 8 Westhawe, Bretton,
Peterborough. Tel 265219. (7632

WE PURCHASE, FOR CASH the
following: R. F. Power Transistors.
Varactor Diodes, and all special
components nurmally used in VHF/
UHF Transgmittin equipment.
MODULAR ELECTRONICS, 95 High
Street. Selsey  Sussex. P0O20-0QL
Tel. Selsey 2916. (7696

[SERVICES

FOR

INDUSTRIAL
MICROCOMPUTER
APPLICATIONS

Complete systems inc. software and
interfaces. Very competitive prices

WESTEK ENG. LTD.

Ibstock (0530) 60981 (5,39,

PRECISION SHEET METAL work.
chassis, panels, etc., steel, stain-
less or aluminium, long/short runs.
good deliveries. EES Ltd., Clifford
Rd. Monks Road, Exeter 56280
36489, (8060

WANTED, all types of communica-
tions recelvers and test equipment.
Details to R. T. & 1. Electronics
Ltd., Ashville Old Hall, Ashville
Rd. London, E.11. Ley 4986. (83

WILL BUY ANYTHING,
tity if price is right. Ring Stan
Willetts, West Bromwich, 021-553
0186, (7813

any quan-

WANTED. All types Pye radio tele-
phone equipment. Top prices paid.
Telephone (Cambridge) 0223 860355
or 50668. (7944

ELECTRONIC SCRAP. Components,
etc., Receivers, Transmitters Test
Equxpment wanted. Ferrographs
from £15 in stock. Contact M & B
Radio, 86 Bishopgate Street. Leeds
1. Tel. Leeds 35649. (8011

WANTED SEMICONDUCTORS and
clean new components. Quotations
by return. — Hewitts, 52 Barkby
Road Syston, Leics. LE7 SAF. 220

{ 1

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
quahties. Call 01-771 9413. (8209

MICROPROCESSOR KIT building.
fast turnaround 10% price. Sunder-
land, 47 Eastern Ave, Reading,
Berks. (8163

WANTED — up to ten EC.80 or 6Q4

valves. Harris. 5 Glenferness
Avenue, Bournemouth BH4 9ND.
(8124

www americanradiohistorv com
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I.C.E. MULTIMETERS

TWICE the informatigp iy HALF the sizg

The I.C.E. range of multimeters provides an
unrivalled combination of maximum performance within at a truly
low cost. Plus, a complete range of add-on accessories for more ranges, more functions
All I.C.E multimeters are supplied complete with unbreakable plastic carrying

case, test leads, etc , and a 50-plus page. fully detailed and illustrated Operating and
Maintenance Manual

e M L g
1 1

«fwmmn,gw s
e 4

Now available from selected stockists Write of pho}me for Iist. or for details of direct maii-order service et
. i B

Supertester 680R Supertester 680G Microtest 80 LS
(illustrated) "20k0)/V, ~2% tsd on d ¢ 20Kk 2/V. - 2% tsdon d ¢

‘20k)/V - 1% fsdondc Ak V. - 2% tsdonac 4k 1V 2% fsdonac

A4k V., ~ 2% tsdona.c. ‘48 Ranges -— 10 Functions ‘40 Ranges — 8 Functions

80 Ranges - 10 Functions 109 x 113 x 37mm ‘Complete with case -—

140 x 105 x 55mm £24.50 + VAT only 93 x 95 x 23mm

£32.00 + VA1 {For Mail Order add 80p P&P) £16.60 + VAT

ror Mail Order add 8Up P&P) (For Mail Order add 80p P&P) ™~

— J— Electronic Brokers Ltd. i
_q 49-53 Pancras Road, London NW1 208

Tel. 01-837 7781
WW — 106 FOR FURTHER DETAILS
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that’s the new, highly accurate RF signal generator from
Philips which offers everything you’ve ever asked us for.

Precise frequency selection between 100 kHz and 125 MHz has never been easier than with the new PM 5326 RF signal generator.
Its built-in five digit display allows spot-on frequency settingto one partin 10,000 in nine push-buttonranges. Specially designed for
everyone involved withreceiver sensitivity and selectivity measurements, this exceptionally well screened instrumentalsoprovides
four wobbulator ranges for the alignment of IF amplifiers and FMreceivers and even enables the counter to be used on its own for
measuring external signals. It adds yet again to the highly-successfulrange of Philips instruments (some of which are shown here) for
theradio, audio and TV workshop.Write today for fullinformation onthe new PM 5326 and a 16 page brochure onradio and TV service.

1 PM5509 PAL TV Pattern Generator

The ultimate in pattern generators. Full IF
coverage: band|, Ill,1Vand V. Electronic
tuning with preset channels.

2PM5501 PAL TV Pattern Generator
Extremely light, portable instrument for service
incustomer’s home. Five different test patterns
EVEUELICN

3 PM6456 FM Stereo Generator

The PM6456 gives a complete stereo signal,

L and R signal. Internal L.F. modulation:

1and 5kHz.

4 PM5324 HF Generator

Frequencyrange 100 kHz-110 MHz. X-tal
calibration. Special bandspread ranges. High
frequency stability.

5PM5334 TV Sweep Generator

Ideal for overhaulingrental sets. 8 frequency
ranges. 3 MHz-860 MHz. Sweep width
continuously adjustable. One variable and
three fixed markers.

6 PM6307 Wow and Flutter Meter

High degree of accuracy and stability from X-tal
controlled oscillator.Very easy to use.

®_. Pye Unicam Ltd
] Philips Electronic Instruments Dept
York Street. Cambridge. England CB1 2PX

Tel: Cambridge (0223) 58866 Telex : 817331

pHips| - Test & Measuring
% Instruments

WW—002FOR FURTHER DETAILS

[J AUDIO AND VIDEQ SERVICE EQUIPMENT ™3 AUTOMATIC TEST AND MEASURING EQUIPMENT [~ COUNTERS AND COUNTER/TIMERS (] OC POWER SUPPLIES AND AC STABILIZERS
£ LOW FREQUENCY EQUIPMENT [ MICROWAVE EQUIPMENT ) MULTIMETERS [ OSCILLOSCOPES [ PROFESSIONAL TV EQUIPMENT [ PULSE GENERATORS ™1 RECORDERS
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Ersin Multicore-
the international solder

Ersin Multicore 5-Core
Solder

The proved superiority of
ERSIN Multicore Solder for over
thirty years is due to many
factors. We have specialised
throughout this period in the
manufacture of cored solders.
Consequently our research and
manufacturing staff have been
able to devote all their energies to
the development of Multicore
Solders. All alloys are of highest
purity, carefully formulated
and checked.

Our unsurpassed ERSIN flux is
rigorously tested before and after
it is incorporated in the solder
wire. Our five separate cores of
flux ensure flux continuity, leave
only an ultra-thin layer of solder
separating flux from work for
instant wetting and provide
a more accurate ratio of flux to
solder. It is therefore possible to

ALLOY

Compesition Grade
{nominal major elements)

50/32/18 Sn/Pb/Cd TLC
62/36/2 Sn/Pb/Ag LMP
62/35.7/2/0.3 Sn/Pb/Ag/Sh Sn62
63/36.7/0.3 Sn/Pb/Sb Sn63
60/40 Sn/Pb KP
60/39.7/0.3 Sn/Pb/Sb Sn60
50/50 Sn/Pb F
50/49.7/0.3 Sn/Pb/Sb Sn50
50/48.5/1.5 Sn/Pb/Cu Savbit 1
45/55 Sn/Pb R
40/60 Sn/Pb . G
30/70 Sn/Pb J
20/80 Sn/Pb \Y
96/4 Sn/Ag 965
15/85 Sn/Pb w
Pure Tin T.
95/5 Sn/Sb G5A
5/93.5/1.5 Sn/Pb/Ag HM.P

use less solder and obtain greater
reliability.

Our Quality Control at all
stages of manufacture is
guaranteed and recorded by the
batch number on every reel.

Needle fine gauges

In addition to our standard
range of wire diameters (10-22
swg: 3.2-0.7 mm) supplied on
2} kg and 4 kg reels we also mass-
produce needle-fine gauges (24-34
swg: 0.56-0.23 mm) on 250 g reels
for microminiature soldering
applications —still with 5 Cores
of flux.

Melting Temperature

Solidus Liquidus Specification
°C °C
145 145 B.S.219
179 179 B.S.219
179 179 QQ-S-57 1E
183 183 QQ-S-57 1E
183 188 B.S.219
183 188 QQ-S-57 1E
183 212 B.S.219
183 212 QQ-S-57 1E

DTD 900/4535A

183 215 DIN 1707
183 224 B.S.219
183 234 B.S.219
183 255 B.S.219
183 275 B.S.219
M ‘223 B.S.219
i3 240 B.S.219
232 20 B.S.3252
2346 444 B.S.219
290 nn B.S.219

‘or full information on these and any other MULTICORE products please.write on
your Company’s letterhead direct to:
Multicore Solders Limited, Maylands Avenue, Hemel Hempstead,
Hertfordshire HP2 7EP. Tel: Hemel Hempstead 3636 Telex: 82363

wwWw americanradiohistorv com

Savbit Solder

One of our most popular
special ERSIN Multicore Solder
alloys is SAVBIT alloy. Compared
with ordinary tin/lead solders it
dramatically reduces the erosion
of soldering iron bits, copper
wires and printed circuit
conducto-s. It also saves costs
and increases reliability. SAVBIT
alloy containing 5-Cores ERSIN
362 flux has received special
Ministry approval—under DTD.
900/4535A for Military applications.

S

Sectioned iron-plated bit, after 40,000
simulated operations using
60/40 Solder.

pE i~

Sectioned iron-plated bit, after 40,000
simulated operations using
SAVBIT Solder.

Suppliers to the British
and many overseas Post
Offices for over 30 years
Current users also include
the Ministry of Defence.
Government Departments etc
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