Germany
Holland
Israel
{taty

80 Cents

Fr. 52.00

Malaysia M$ 2.60
New Zoeland 78 Cents
Norway Ki. 7.50 inkl Moms
South Africa 77 Cents
Spain Pias 65.00
Sweden Kr. 5.35ink Moms
Switzerland Fr.6.90
U.S.A. $1.10
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Some Marconi Instruments are designed to be
mobile. Others are not - but do a lot of travelling
all the same. In fact, nearly three-quarters of ml's
total sales stem from export orders.

So there are plenty of people in Milwaukee or
Mannheim or Melbourne or Montevideo who are
just as discerning about Marconi Instruments as you
are. And they're equally enthusiastic about mt
service, too. We've service organisations in New
Jersey, Munich, Paris and a whole lot of other

" -.-.'fj

7

“‘ v P ————
Wil ﬁf{ \ Y}

e/

places to see to that.

There are mi distributors and representatives
in more than 60 countries throughout the world and
we have 14 associated companies in Africa, the
Middle, Near and Far East, North and South
America and Europe.

mi, then, doesn't only cover all the intricacies of
planning and producing some of the world's finest
electronic testing and measuring instruments . . . . .

it covers the world, as well.

I THE INTERNATIONALISTS

MARCONI INSTRUMENTS LIMITED
Langacres * St. Albans * Hertfordshire AL4 0JN * England * Telephone: St. Albans 59292 ¢ Telex: 23350

A GEC-Marconi Electranics company.

www americanradiohistorv com
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LOW COST TESTERS

INSULATION TESTER

@ ; ;
s
®
o, W 8
LA
pal

.0

)

T waeany

N » 230V
* 300w
* g . v .
# e
i, L Qél. 4 h)

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

RESISTANCE RANGES

10M Q1o 10T Q (1073 Q) at 260V, 500V, 760V and 1kV.
1M Qto1T Qat25V, 50V and 100V.

100k 2t0o 100G Qat 2.5V, 5V and 10V.

10k Q1t010G Qat1V.

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

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

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

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

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

we, £80
LEVELL ELECTRONICS LTD.

Moxon Street, High Barnet, Herts. EN5 5SD
Tel: 01-443 5028/440 8686

LEVELL

PORTABLE INSTRUMENTS

TRANSISTOR TESTER

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

TRANSISTOR RANGES (PNP OR NPN)

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

10Vor100Vf.s.d . acc +2%fs.d. +1%at
currents of 10pA, 100pA and 1TmA +20%.

10nA, 100nA, 1pA ... 10mAf.s.d. acc. +2%
f.s.d. £1%atfixed Ip of 1uA, 10uA, 100pA,
1mA, 10mA, 30mA, and 100mA acc. +1%.

3inverse scales of 2000 to 100, 400 to 30 and
100to 10 convert I g into hp readings.

1Vf.s.d. acc. £20mV measured at conditions
onhgp test.

1V f.s.d.acc. £20mV at collector currents of
1mA, 10mA, 30mA and 100mA with le/lg
selected at 10, 20 or 30 acc. +£20%.

DIODE & ZENER DIODE RANGES

Ipgr: As | g g g transistor ranges.

VeE(sat):

Vz: Breakdown ranges as BV ¢ g o for transistors.

VpE: 1Vfs.d.acc. £20mVat |y g of 1pA, 10pA,
100pA, TmA, TOmA, 30mA and 100mA.

5. £80
™12

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

WW—036 FOR FURTHER DETAILS
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Whoelse but the Italians could have
produced the most sophisticated range
of mixing and fading facilities ever
offered insuch a beautifully designed
range of equipment.

Yet still apply the most precise and
exacting manufacturing standards to
provide the operational stability and
reliability such complex electronics
demand.

Thisis whywe are able to guarantee
all Goodmans/Galactron equipment for
three years.

And your guarantee will be signed
personally by the quality controller who
tests it before it leaves the factory inltaly.

Galactron Mk 10
Stereo Integrated Amplifier

A remarkably compact preand
power amp combination with 90 watts
RMS per channel Features 5 mixable
stereo inputs, 5 plug-in-modules—two
of which can be cross-faded by slide
potentiometer.

GalactronMk 16
Stereo/Quad Amplifier

No comparable equipment has all
these 3 functions. 5 inputs,indepen-
dently mixable and equalised by plug-in
modules. Twin graphic equalisers having

Goodmans

Wireless World, January 1975

10 filters each (+16dB) at octave intervals
from 32Hzto 16kHz Plug-in quadro-
phonic decoder panels for discrete and
matrix systems allied to 4 output level
controls.

Galactron Mk 100
Stereo Power Amplifier

Originally designed as a monitor
amp for recording studios,the Mk 100
is designed for use with the Mk 16
preamplifier. 100 watts RMS per channel
output.

Full facts and figures are available
from Goodmans Loudspeakers Limited,
Downley Road,Havant, Hants. o

THORN
Amember of The Thorn Group

GALACTRON

Ww—080 FOR FURTHER DETAILS

wwWw americanradiohistorv. com

Ww—119 FOR FURTHER DETAILS P


www.americanradiohistory.com

Feathers and things

Take a diaphragm from a QUAD electrostatic hard to stop? That’s why a QUAD loudspeaker
loudspeaker. Let it fall and you can count up to responds immediately to every nuance in the

ten before it reaches the ground. Try to do this music. It’s obvious when you think of it. It’s even
with a cone from a moving coil speaker and you’ll more obvious when you hear it.

need a high speed computer to do the counting. Send postcard for illustrated leaflet to Dept. WW

Remember all that stuff at school about kinetic Acoustical Manufacturing Co. Ltd.,
energy ? How heavy things are hard to start and Huntingdon PE18 7DB. Telephone (0480) 52561.

QUAD

Products of The Acoustical Manufacturing Co.Ltd.

for the closest approach to the original sound
QUAD is a Registered Trade Martk
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50/70 watt all silicon amplifiex
with built-in 5-way mixer using F.E.T.’s.

SOUND SENSE=VORTEXION

VORTEXION Design and manufacture public address equipment to meet a range
of specific requirements for AIRPORTS, HOTELS, THEATRES, GOVERNMENT
AUTHORITIES, LOCAL AUTHORITIES, SUPERMARKETS, SCHOOLS, SPORTING COMPLEXES,
POP GROUPS AND THE LOCAL VILLAGE HALL.

The high fidelity amplifier illustrated has bass cut controls
on each of the three low impedance balanced line microphone
stages and a high impedance gram stage with bass and treble
controls, plus the usual line or tape input. All the input stages are
protected against overload by back to back low self capacity

. diodes and all use F.E.T.’s for low noise, low intermodulation
distortion and freedom from radio breakthrough.

A voltage stabilised supply is used for the pre-amplifiers
making it independent of mains supply fluctuations and another
stabilised supply for the driver stages is arranged to cut off when
the output is overloaded or over temperature. The output is 75 %
efficient and 100 V balanced line or 8-16 ohms output are selected
by means of a rear panel switch which has a locking plate
indicating the output impedance selected.

The mixer section has an additional emitter follower output
for driving a slave amplifier, phones or tape recorder, output
0.3 V out on 600 ohms upwards.

50/70 WATT ALL SILICON AMPLIFIER WITH
BUILT-IN 4-WAY MIXER using the circuit of our reliable 100
Watt Amplifier with its elaborate protection against short and
overload, etc. To this is allied our latest development of F.E.T.
Mixer Amplifier, again fully protected against overload and radio
breakthrough. The mixer is arranged for 2-30/60 Q balanced line
microphones, 1-HiZ gram input and 1-auxiliary input followed by
bass and treble controls. 100 volt balanced line output OR 8-15 Q
and 100 volt line.

100 WATT ALL SILICON AMPLIFIER. A high quality
amplifier with 8 ohms-15 ohms or 100 voltline output for A.C.
Mains. Protection is given for short and open circuit output over
driving and over temperature. Input 0.4 V on 100 K ohms.

THE 100 WATT MIXER AMPLIFIER with specification as
above is here combined with a 4-channel F.E.T. mixer. 2-30/60 Q
balanced microphone inputs, 1-HiZ gram input and 1-auxiliary
input with tone controls and mounted in a standard robust stove
enamelled steel case. A stabilised voltage supply feeds the tone
controls and pre amps, compensating for a mains voltage drop of
over 25 % and the output transistor biasing compensates for a
wide range of voltage and temperature. Also available in rack
panel form.

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon
model with F.E.T. input stages to reduce intermodulation distortion
to a fraction of normal transistor input circuits. Standard model
1-low mic. balanced input and HiZ gram. Outputs available
8/15 ohms OR 100 volt line.

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier
for mains and 12 volt battery operation, charging its own battery
and automatically going to battery if mains fail. Protected inputs,
and overload and short circuit protected outputs for 8 ohms-

15 ohms and 100 volt line. Bass and treble controls fitted.

Models available with 1 gram and 2 low mic. inputs, 1 gram
and 3 low mic. inputs or 4 low mic. inputs.

200 WATT AMPLIFIER. Can deliver its full audio power at
any frequency in the range of 30 ¢/s-20 Kc/s. Can be used to drive
mechanical devices for which power is 120 watts on continuous
sine wave. Input | mW 600 ohms. Output 100-120 V or 200-240 V.
Additional matching transformers for other impedances are
available.

F.E.T. MIXERS and PPM’s. Various types of mixers
available. 3, 4, 6 and 8 channel with Peak Programme Meter.
twin 4 and 5 channel Stereo with 2 PPM's.

o’

\g
I A
o* o g
“ \o\‘ e

Wimbledon, SW19 1SF. @ S
Telephone : 01-542 2814 and S ,//
o 7
Telegrams: ‘*Vortexion “‘ \650 - e -
London SW19’’ “‘ ,a(\6 / =7 / -

4,6,8and 10 Way Mixers. Twin 3, 4 and § channel Stereo, also

\6‘*;\
Vortexion Ltd., 257-263 The Broadway, “‘ \ﬂ{\\e - P o~
01-542 6242/3/4.
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Bestselling voltage regulators now in plastic

Following the sweeping
success of SGS-ATES'
integrated fixed voltage
regulators in TO-3 metal can,
these circuits are now also
available, ex stock, in SOT 32
plastic package.

Designated L129, L130 and
L131, they are suitable for low
cost applications in
professional, industrial and
consumer equipment requiring
compact components with
low/medium output current,
such as

- desk calculators

- video displays

) =Y

- computer peripherals
- touch tuning and remote
control for TV sets
- TV subsystems, such as
video IF, sound IF. sync and
chroma stages
A particularly interesting area
of application is in local
regulation systems. The main
advantages of this circuit
technique over traditional
single point reguiation are the
reduction in common ground
and inter-circuit coupling, high
noise immunity and the
elimination of problems due
to line voltage drops.

-20°to +85°C| Vv lo reg. typical | 0°to +70°C
L129 | 5V 850mA | TDA 1405
L130 |12V 720mA | TDA 1412
L131 |15V 600mA | TDA 1415

{United Kingdom) Ltd.

Distributors in the UK: Distronic Ltd., Harlow, 02796-32947 - Electronic Component Supplies Ltd.,
Windsor, 07535-68101 - Hawnt Electronics Ltd.. Birmingham, 021-3594301 - ITT Electronic
Services, Harlow, 02796-26777 - REL Equipment & Components Ltd., Hitchen, 0462-50551 -
Quamdon Electronics Ltd., Derby, 32651.

ATIES

WW-—121 FOR FURTHER DETAILS
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Special features of the
circuits include

tight tolerance on the output
voltage

load regulation less than 1%
ripple rejection 60 dB typical
internal overload protection
- short circuit protection

The L129, L130 and L131 are
designed to operate in the
-20°C to + 85 °C temperature
range. For the standard
operating temperature range,
0°C to +70°C, these plastic
voltage regulators are
available with type numbers
TDA 1405, 1412 and 1415.

g-}(;—---------—--—-——---—------------------—---_,"
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You could easily make our
12-speed chart recorder

faster than you thought possible.

Send away for our 12-speed, 10" chart recorder
kit—the IR-18M. And you’'ll receive a very clear, easy to
understand mnstruction manual with it. Which explains
every single step. To make light work of assembly and
provide you with a high quality chart recorder alot
quicker than you thought.

Andjust look what you'll be getting. Multi-
speed capability. With fast, pushbutton switch selection
of speeds from 5 seconds per inch to 200 minutes per
inch. To give you all the versatility you need.

You'll also get two input ranges, giving accurate
voltage measurements of 1 millivolt and 10 millivoles full
scale. Excellent repeatability. And a full scale pen response
time of onesecond | ~comparing tavourably with
many much higher § | priced recorders. Take a look at
the 1G-18 Solid State § | Sine-Square Wave Generator
kit too. Outputs {%rom 1Hz to 100KHz are avail-
able using repeatable §} switch selection.

And ts sine and square wave outputs are available simul-
taneously. With less than 0.1% sine wave distortion. And
less than 50 ns square wave rise time.

And, for quick accurate testing of diodes, FETS,
transistors, SCRs and triacs, there’s the I'T-121 Tester kit.
You can see these and other

Heathkit electronic kits at the
London Heathkit Centre, 233
Tottenham Court Road. Or at our
showroom in Bristol Road,

Gloucester.

Ortherwise just clip the coupon and
we'll send you the complete
Heathkit catalogue.

Faster than you
thought possible. S SO

Heath (Gloucester) Limited, bt SE0° @

Dept WW-15, Bristol Road,
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

CHany
\S: sPagg R
C/iNeyy,
————
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N& »

Name

To: Heath (Gloucester) Limited, Dept WW-15, Gloucester, GL2 6EE.
Please send me my free Heathkit catalogue.

Address

4

| HEATH

Postcode i Schlumberger J

www americanradiohistorv com
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ntact with

for electronic valves (a really comprehensive range), semi-conductors
(a wide variety), integrated circuits. Prices on request.

Teonex offers more than 3,000 devices. They are
competitively priced and they are superlative in
performance, because the company imposes strict
quality control. Teonex concentrates entirely on export
and now operates in more than sixty countries, on
Government or private contract. All popular types in

the Teonex range a-e nearly always available for
immediate delivery.

Write now for technical specification$ and prices
to Teonex Limited, 2a Westbourne Grove Mews,
London W11 2RY, England.

Cables: Tosuply London W11. Telex: 262256

Electronic valves, semi-conductors and integrated circuits available only for export.

" sounds international

WW—126 FOR FURTHER DETAILS
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—= Every KEF speaker
—gets it.

- J It's a revelation, to watch a KEF speaker being made. No automated process, but
one where the final result still depends on the hands that build it. And on the /-
philosophy of the company . . . an exceptional concern that rejects cheaper
/i materials or short cuts . . . searches always for design advances that lead to /
..~ that ultimate in performance. A philosophy that takes care, even over the
,-A”'\.g\ smallest details. Feed wires secured so that they never rattle. Ordinary
ﬁ_.._ wadding replaced by consistent pre-formed blocks of special acoustic
foam. Every drive unit is KEF made, tested at every stage.
/Send me

Even the build-it-yourself Kefkits are individually tested in the
correct enclosure. The next time you hear a KEF speaker
you'll know why it sounds better. Return the compieted
coupon for detailed literature.

literature on
the items ticked.

. ” - Reference Series [ ]
if you're serious //, Coeres O
about sound. O

Chassis Units [ ]

/ Name
A

ddress

KEF /

the speaker
engineers

WW1/75

/ @ KEF Electronics Limited
Tovil Maidstone ME15 6QP Kent
Telephone 0622 57258 Telex 96140

/ WW—053 FOR FURTHER DETAILS
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SOUND SYSTEMS AND ELECTRONICS

CL 750/H2 75 watts
Theatre Column

CL 300/H2 30 watts

CL 200/H2 20 watts

CL 120/H2 12 watts

—

5 -—  -—_—_—
- MANUFACTURERS OF AUDIX LIMITED " STANSTED - ESSEX CM24 8HS
SOUND SYSTEMS AND TELEPHONE: BISHOP'S STORTFORD 813132
ELECTRONICS (4 lines) (STD 0279) ‘

WW—128 FOR FURTHER DETAILS
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Janstead

Laboratory
Instruments

WIDE RANGE MILLIVOLTMETER

High impedance millivoltmeter with 20 scales
total measurement range 60 micro-amp a.c. 10
400 volts d.c. 10-megohm input with overload
protection and frequency range of 500 kHz.

£41.80

Py ERATOE TYPE 38
~——— —
WIDE BAND SIGNAL GENERATOR
Sine-square wave wide band high power signal generator.
10 Hz-1 MHz. 0-6 voits r.m.s, 3 watis into 5 ohms in-
corporating short circuit protection

NUFFIELD SPECIFICATION 181 £43 -80

LrrsiEad

the best for less

BRITISH MADE BY LINSTEAD
Linstead Electronics, Roslyn Works, Roslyn Road,
I.ondon N15 5JB. Telephone: 01-802 5144
dand, Lennox L upp Ltd., 3/4 South Leinster Street,
PO Box 212A, Dubllll 2.
D.mn-rk, Mdk. 13-15 Hjorringgade, DK 2100, Copenhagen.
d A/B, T 17, Fack, 171 19 Solna 1.
Norvny EMI Nonk A/S8, Postboks 42 Korsvoll, Oslo 8.
. Sdn. Bhd., P.O. Box 60, Batu Pshat.
Bon.hn ASE Ltd., Nationslestreet 38, B-2000 Antwerp.

WW—072 FOR FURTHER DETAILS
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Pin and varactor diodes
for switching and tuning.

The types of PIN and varactor diodes listed here represent
only a small part of the total AEI capability which includes
devices widely used in both civit and military communications
equipment. A nimber are available as DEF STAN types to Nato
stock numbers.

With PIN diodes a wide range of silicon chips can be used in
a number of outlines offering a large choice of Switching speeds,

breakdown voltage and resistance-vs-current values.

As for varactors, our diodes can be supplied singly, or in
matched sets to a range of capacitance tolerances, breakdown
voltages and Q's etc.

PIN SWITCHING DIODES Miniature Epoxy-Package Diodes

cd Life-
VR Rf {max.) {max.) | time Rth High
TypeNo. |Package| (min.) | ohmsatmA |at50v | Ytyp) | °C/w | Rel.
v pF pS types

DC1016 36 250 | 0:75at100| 07 1-0 40
50 at 5
DC1028A 08 250 1-1 atloo| 045§ 07 350

* available to DEF STAN specification.
** available to commercial High Rel. specification.

WIRE ENDED GLASS-PACKAGED DIODES

Rr (max) | Cd (max)
Type No. Application Vg at1l00mA | atloov Tityp)
Volts ohms pF pS
DC2840E | General purpose 250 10 03 03
DC2825E | General purpose 200 10 0-4° 0-3
DC2841E | General purpose 200 1-5 0-4 03
DC2842E:| General purpose 200 2:0 0-25 0-5
DC2843E High speed 100 1-0 0-4 0-05
DC2844E High speed 100 1-5 0-4 005
DC2845E | Long lifetime 150 35 0-3 15
DC2846E | Long lifetime 150 25 0-4 07
“at—50v
VARACTOR TUNING DIODES
Approximate Q(—4V) at stated freg.
frequency of Ci(—4v) Type No. Package
application pF {add suffixt) Q F(MH2)
500 MHz 22 DC42558 500 50 35
to 10 GHz 2-2 DC4265B 550 50 00
22 DC42858B 550 50 06
33 DC42568B 450 50 35
33 DC42668 500 50 00
33 DC42868B 500 50 06
4-7 DC4267B 450 50 00
68 DC4210B 450 50 7
5MHz 15 DC42148B 400 50 7
to1GHz 27 DC42178 300 50 7
47 DC4225C 140 50 14
3IMHz 68 DC4227C 120 50 14
to 100 MHz 80 DC4228C 100 50 14*
1 MHz 100 DC42328B 200 10 18+
to 30 MHz 120 DC4233B 200 10 18
150 DC42348B 200 10 18
100 kHz 210 DC4298 1802 25 10
to 5 MHz 270 DC4232C 750 1 78
‘350 DC4299 2002 25 10°*
350 DCa244C 500 1 78"

* available to DEF STAN specification. ** available to commercial High Rel. specification.
Notes: ISuffices A, B, Cindicate MWV at 25°C of 30V, 60V, 90V respectively. Preferred
types shown. 2 Measured at —8V

For full details of the complete range please write to
AEl Semiconductors Ltd,, Lincoln
Telephone: 0522 29992, I

or call in at your local distributor. SEMICONDUCTORS

Part of GEC Electrical Components Group.

Also immediately available from: Black Arrow (Electronics) Ltd., Bristol (0272) 294313/ Coventry
Factors Ltd., Coventry (0203) 24091/ Farnell Electronic Components Ltd., Leeds (0532) 636311/
LST Electronic Components Ltd., Cheimsford (0245) 69543 /W.S. Mc Millan & Co. Ltd., East
Kilbride 38641/ 4./ JVN Components, Bromley, Kent 01-464 1245 /T1Supply Ltd., Slough 33411/
SDS Components Ltd., Portsmouth 65311

WW—111 FOR FURTHER DETAILS
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AUDIO MEASURING INSTRUMENTS

LOW DISTORTION OSCILLATOR SERIES 3

A continuously variable frequency laboratory oscillator
with arange 10Hz—100kHz, havingvirtually zerodistortion
over the audio frequency band with a fast settling time.

Specification:

Frequency range:

Output voltage:

Output source resistance:

10Hz—100kHz {4 bands)

10 volits r.m.s. max.

150 ohms unbalanced

{optional 150 ohms -unbalanced.
plus 150/G00 ohms balanced/floating)
0-100dB (eight. 10dB steps plus
0-20dB variable)

Output attenuation accuracy: 1%

Sine wave distortion: Less than 0.002% 10Hz—10kHz
{typically below noise of measuring
instrument)

Output attenuation:

Square wave rise and fall
time: 40/60 n.secs.
Monitor output meter: Scaled 0-3, 0~10, and dBV.
Mains input: 110V/130V, 220V/240V
Size: 17" (43cm) X 7” (18cm) high X
83" (22cm) deep
Price: 150 ohms unbalanced output: £250
150/600 unbalanced/balanced floating output: £300

DISTORTION MEASURING SET, SERIES 3

{illustrated above)

A sensitive instrument with high input impedance for the
measurement of total harmonic distortion. Designed for
speedy and accurate use. Capable of measuring distortion
products down to 0.001%. Direct reading from calibrated

meter scale.
Specification:

Frequency range:
Distortion range (f.s.d.):
Input voitage measurement

5Hz-50kHz (4 bands)
0.01%-100% (9 ranges)

range: 50mv—60V (3 ranges)
Input resistance: 47K ohms on all ranges
High pass filter: 12dB/octave below 500Hz

Power requirement: 2 X PP9.included.

Size: 17" {43cm) X 7" (18cm) high X 83"
(22cm) deep
Price: £200

Now available in reasonable delivery time

RADFORD LABORATORY
INSTRUMENTS LIMITED

Bristol BS3 2HZ
Telephone 0272 662301

WW—049 FOR FURTHER DETAILS
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More than 350
different types

to ChOOSG
from

Vitality’'s
__the name for
miniature and
sub-miniature
lamps.

If you can't find the lamp you need
from the 350 different types of Vitality
sub-miniature and miniature lamps just
pick up the phone and ask for the Vitality
applications service.

Miniature and sub-miniature lamps
are Vitality's speciality and the range
available is one of the most comprehensive
in Europe.

Write for the Vitality catalogue
for full details on the range and appli-
cation notes, or phone us if you have a
special requirement for conventional or
unusual environments, wherever a light
source is needed for illumination, reference,
indication or warning.

L] [ _d =
Vitality Ltd [=
BEETONS WAY, BURY ST EDMUNDS, SUFFOLK.

TELEPHONE: 0284 62411. TELEX: 81295.

Authorised Distributors

Black Arrow Electronics Ltd.

Wirelect House, St. Thomas Street, Bristol BS1 6JW

Telephone: Bristol (0272) 294313. Telex: 449150

Farnell Electronic Components Ltd.

Canal Road, Leeds LS12 2TU

Telephone: Leeds (0532) 636311. Telex: 55147

Townsend-Coates Ltd., Coleman Rd., Leicester LES 4LP

Telephone: Leicester (0533) 768561. Telex: 34321

Valiant Electrical Wholesale Company,

20 Lettice St., Fulham, London SW6 Tel: 01-736 81156
WW—099 FOR FURTHER DETAILS
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' s00d reasons why Shibaden
colour cameras are gl]e best!

FP 1500 Asthe HV 1500 but fitted - - .- HV 1100

with a 3” viewfinderfor studio use. An extrgmely O
lightweight three tube

colour TV camera ideal
for surveitlance and
observation applications.

HV 1500
Compact, highly mobile unit,
the only colour CCTV camera

A one-inch three tube

available with a single one-inch Plumbicon® Camera with FPC 1000 )
filter integrated colour freely detachable electronic Avidicon/chalnicon camera /
vidicon tube. viewfinder. Ideal for outside designed to meetall NTSC  /

broadcast work and studio. and PAL requirements. : E‘)T,ade Mark N.V. Philips

The Shibaden range of colour cameras are compact, When you buy Shibaden you buy the best.
easy to operate and versatile in their application
through educational, medical, business and broad-
casting studios. Shibaden Colour Cameras are

designed with the customer in migd both frﬁ)m an @ Hitachi
application and performance stand point. They are sh. - -
: ibaden (UK) Limited

fully backed by Shibaden’s in-depth opto-electronic

For further details on the Shibaden range of Colour
Cameras, contact the Technical Service Department.

technology, which has proved to be superior BRDADCAST & CCTV EGUIPMENT MANUFACTURERS
through many years of application in a vast range Lodge House -Lodge Road - Hendon - London
of broadcasting equipment. NW4 4DQ. Telephone: 01-203 4242/6

WW—122 FOR FURTHER DETAILS

AANJ transformers

mains, audio, microphone, ferrite core
and other wound components

w
b
A wide range of transformers TRANSFORMER b ?; e ,5‘ o *
manufactured in production WITH UNIVERSAL et B oRE =
END FRAMES AND

quantities to customers TURRET LUG CONNECTIONS

individual requirements

Prompt Prototype
Service available S

MICROPHONE T et TRANSFORMER WITH S
TRANSFORMER IN TWO HOLE CLAMP AND
MUMETAL CAN SOLDER TAG CONNECTIONS

Drake Transformers Limited

Telephone: Kennel Lane,
\ ' Billericay 51155 Billericay, Essex. /

WW—047 FOR FURTHER DETAILS
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Acoustic pmme= -
Hoods

These strongly made hoods for
both outdoor and indoor use are
designed to specifications which
meet Post Office approval. Suitable
for desk, shelf or wall mounting,
they are available with or without
internal light fittings and

doors if required.

WHITELEY ELECTRICAL RADIO CO. LTD., mMansfield, Notts, England. Tel. Mansfield 24762. London Office: 109 Kingsway. W.C.2. Tel. 01-405 3074
WW—116 FOR FURTHER DETAILS

Digitize that Fluid Input

McLennan Engineering are pioneering in the field
of digitized liquid delivery. The equipment
illustrated is suitable for medical, veterinary,
chemical and general laboratory applications.

DIGITAL SYRINGE TYPE DS110

Fluid pulse 1-0 or 10 micro litres

Number of pulses presettable from 1-50,000
Pulse rate 400Hz-1Hz or -01Hz in the case of
frequency divider model

Digital ‘fluid delivered’ display monitors output at
all times

External B.C.D. signals can programme the
number of pulses

Remote multiple syringe facility

High reliability. Drive designed around Impex
stepper motor system.

OTHER ITEMS MANUFACTURED BY
McLENNAN ENGINEERING INCLUDE:
Digital and analogue servo systems

Peristatic pumps

Process and machine tool control equipment
Custom-built gearheads and actuator mechanisms
Precision potentiometer drives.

If you have a problem in any of the above fields we McLennan Engineering Ltd.

shall be pleased to discuss your special CONTROL SYSTEMS AND COMPONENTS
requirements. Please getin touch — it costs - Kings Road Crowthorne Berkshire
nothing to talk. Telephone: Crowthorne 5757/8.

WW—101 FOR FURTHER DETAILS
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THE NEW P60

INTEGR

ATED

STEREQ AMPLIFIER

Low profile design only 2” high.

Recording with or without tone
correction.

*Peak level indicator for tape recording.

Suitable for continual high power
operation.

Dual independent tape operation.

*Light Emitting Diodes for level monitoring
in main and pre-amplifiers.

Toroidal mains transformer.

*To the best of our knowledge these features have never been included in a comparable amplifier hitherto.

Cambridge

Audio

Cambridge Audio Limited
The River Mill, St. lves, Huntingdon PE17 4EP
Telephone: St. lves 62901

Facilities for three tape recorders.
*Separate main and pre-amp gain
controls.
Fully protected output stages.
RIAA phono correction unaffected by
cartridge inductance.
Ultra low distortion circuits.
*New tape monitoring, A-B and A-B-C
facilities.

International state-of-the-art circuitry
from Cambridge Audio in Britain.
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SE Labs recor

Light-beam Oscillographs .

SE692 Portable Recorder

6 channels on a four speed 92mm
chart. Low cost galvanometers up to
2kHz. AC mains and/or dc power
input. Only 2.2 amps and weighing
in at 7.6 kg — a truly portable
recording package at a good price.

SE3006 U.V. Recorder

The best ““all rounder’’ for simple
straight forward recordings. No fuss
no frills performance at a very econ-
omical price. 6 in. chartwidth up to
12 channels.

SE3006DL U.V. Recorder
De-Luxe performance at low cost,
6 in chartwidth, 12 channels. Full
facility unit.

SE6008 U.V. Recorder

Our latest modet! - superb performance
at really economical cost. 8 in. chart-
width, servo drive to 4M/ sec. Up

to 25 channel capability, many, many
novel features.

L B =

G

o4 a0CS o o

U ‘ L= =
\ |_ =

¥

SE3008 U.V. Recorder

Tried and proven model - a general
purpose "‘workhorse’’. 8 in. chart-
width. 25 channels. Many options.

Wireless World, January 1975

ers

SE2112U.V. Recorder

Another tried and proven modet - 12 in.
chartwidth economicalty priced.
Many options availabte.Up to 50
channel capability.

THICRLOCOACE G ¢
3 ° - e

SE6012 U.V. Recorder

Our ultimate model - the latest tech-
nology coupled with years of
experience. 12 in chartwidth 50
channels. 5M/sec forward, reverse
drive, integral take up etc.

Galvanometers

SE precision galvanometers provide
these oscillographs with measure-
ment sensitivities from 0.8pA/cm

to 36 mA/cm and high fidelity
recording capability from O to 8kHz.

www americanradiohistorv com
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Potentiometric Recorders

SE3300 Series

A versatile series of recorders and
modules for all applications of
potentiometric recording. Single and
two pen versions. A choice af writing
mechanisms. Input modules for ‘
differing sensitivity requirements and
many add on function modules eg.
AC true RMS, integrating module, etc.
Build up from a simple single channel
unit to a complex 8 channel dot
recorder!

Two new models for A3 operation
to be announced shortly!

X — Y Recorders -

Super 8

Superlative performance from this
eight channel pen recorder. Unique
variable drive from 0.25 to 100mm/
sec. Frequency response to 100 Hz;
Sensitivity 10mV/mm; channel
width full 50 mm: OEM configura-

SE225 Mk 11 .
A general purpose X — Y recorder
with a good specification at a realistic
price. Choice of sensitivity configura-
tion giving a maximum 0.05V/cm on
an A4 chart. A compact unit with
many features and a specification to
equal more expensive recorders.
Time base unit gives added versatility
and there is also a chart adaptors
available.

Galvanometric Heat Stylus Recorders
Economical direct write units. Single
double, triple channel recorders

with vertical or horizontal chart
travel. Frequency response to 100Hz
Sensitivities 10mV/mm choice of
chart speeds; full 50mm pen travel;
available in OEM or cased configura-

— 1

tions.

[S1= SE Labs (EMI)Lt

North Feltham Trading Estate, Feltham, Middlesex. Telephone: 01-890-1166 Telex 23995

Northern Sales Office. Bessell Lane, Stapleford. Nottingham. Telephone: Sandiacre 7255
Scottish Office, 18, Sycamore Drive, Hamilton, Lanarkshire. Telephone: Hamilton 28674

@] A member of the EMI Group of Companies
international leaders in Electronics. Records and Entertainment

WW-—104 FOR FURTHER DETAILS

wwWw americanradiohistorv com

al7



www.americanradiohistory.com

al8

PATHOLOGICAL

e F E%E‘ "; E‘“’“‘ e Positive Immunity
RRr, Cabinet design ensures
(o f—t———<~ full protection for opera-
) tive plus sterile working
conditions. Filtration effi-

Mo ciency 99.999% D.O.P.

by [ PeeSem minimum on both main
i " and dump filters. Mini-

1 ' == mum bench space re-
‘:' ( =W« quired. Uses standard
_A_A_*_‘_H" Plainsatace ™\ single phase electrics.
S i) Range of optional extras

it Workaroe can be fitted. Extremely

VLF SAFETY CABINET clean appearance.

Designed for Safety

Cabinet of fully recirculating type as shown in diagram.
90% of air forced into plenum passes through main HEPA
filter into working area and 10% is dumped through the
HEPA filter in top of cabinet. 10% “make-up’ air is drawn
in through the open front of the cabinet and passes through
the narrow perforated strip immediately in front of the
work surface, thus forming a barrier between the worklng
area and outside atmosphere and ensuring that “dirty’" air
cannot leak from cabinet.

For gassing out purposes the dump filter can be sealed by
the blanking plate supplied and a separate screen clipped
into place beneath the hinged front screen. Sterilising gas is
introduced and extracted using the two gas taps provided.

Write for further technical details.

HEPAIRE MANUFACTURING LTD

SPECIALISTS IN THE DESIGN AND MANUFACTURE OF INDUSTRIAL AND PHARMACEUTICAL CLEAN AIR EQUIPMENT

WATER LANE - STORRINGTON - SUSSEX RH20 3DN
Telephone: Storrington (STD 090-66) 2394

INCREASED PRODUCTION MEANS
REPRESENTATION REQUIRED IN MANY U.K. AREAS

WW—118 FOR FURTHER DETAILS
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NomMbrex

MODEL 41

R.F. SIGNAL GENERATOR

Price £44.00

150 KHz — 220 MHz on fundamentals. PLUS8% FORVAT.

8 clear scales — Total length 130mm.
Spin-Wheel Siow Motion Drive 11 — 1 ratio.
Overall Accuracy — 21%.
Modulation, Variable depth and frequency.
Internal Crystal Oscillator providing calibration checks throughout all
ranges.
Mechanical scale adjustment for accurate alignment against internal
1MHz crystal oscillator.
Powered by 9V Battery.
Trade and Export enquiries welcome.
Send for full technical leaflets.
Post and Packing 50p. extra.

NOMBREX (1969) LTD., EXMOUTH, DEVON.
Tel: 03-952 3515

* % % % %

»

»

WW-—071 FOR FURTHER DETAILS
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PRODUCTION TESTING POWER UN'TS
DEVELOPMENT NOW AVAILABLE WITH 3
VARIABLE OUTPUTS

SERVICING

EDUCATION

Type VRU/30/25—£166.75 + 8% vaT

Input 200-250V. 50Hz
or 100-120V. 60Hz to order
Output 1:0-30V. 25A. D.C.
Output 2:0-70V. 10A. A.C.
Output 3:0-250V. 4A. A.C.

’\N\I\._’\!VV\/:’VW\:

Other units are also available
with outputs of:

0(1—16;%\0 16 2AA- ALL CONTINUOUSLY
0-240V 3A. ire o

SEND FOR FURTHER DETAILS
OF THESE VERSATILE UNITS TO

L]
VGloulo LIMITED, BROWELLS LANE,

FELTHAM, TW13 7EN, MIDDLESEX.
TELEPHONE 01-890 4242

WW-—110 FOR FURTHER DETAILS
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ANDERS MEANS METERS...

PRESTIGE RANGE
®m High accuracy and stability
® Clear Sperry Display
® Automatic zero-ing
® High noise rejection (78 db CMR)

® Extremely versatile

B Competitive prices.

Anders provide what is probably the largest Popular models and ranges are stocked in depth
range of meters available from a single source while a specially equippéed instrument depart-
in Europe: MC/MI, dynamometer, vibrating ment enables swift production of non-standard
reed, electrostatic, etc. in over 100 case styles ranges and scales, to suit individual customer
and sizes, a few of which are shown below. requirements, in large or small quantities.

0 @ ]
B et //? |
S ", %
., KA
el \ e L
o ¥

Kestrel Clear Front. 7
models, 1-3” — 5-25""
scales. DC moving coil,
AC moving coil rectified,
AC moving iron.

Recorders 60 or 120 mm.
charts. Non-ink marking.
DC moving coil and AC
rectified.

Vulcan Moving Iron. 4
models, 1-57, 1-8°, 2-77,
3-7” scales. Voltmeters,
ammeters and motor
starting meters.

MILLIAMPERES
8.C M

.

Regal-Range 100° Profile 350 edgewise Stafford Long Scale 240°, Lanocaster Lon_g Ssale :
flattened arc. 2 models 4-3” scale. 6 models, 3-5"—11-5" 240°. 2 models, 4%, 55
2.5” and 3.2” séales. Taut DC moving coil and AC scales. DC moving coil, scales. DC rching .coil
band. DC moving coil and moving coil rectified. AC moving coil rectified, and./.\C moving coil
AC moving coil rectified. Horizontal or vertical ~ AC moving iron. Also 98° rectified.

mounting. scale,

Send for fully illustrated catalogue

nnnﬁﬂs Elﬁnﬂnm(s “m"En 48/56 Bayham Place, Bayham Street, London, N.W.1. Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments. Sole U.K. distributors of FRAHM Resonant Reed Frequency
Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers’ requirements.

WW~—117 FOR FURTHER DETAILS
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ALICE BROADCASTING GU 100

The "ALICE’ GU 100 turntable unit is a console mounted 'SPARTA' GT-12-SY
g turntable complete with a "'STANTON' tone arm, less cartridge. This, along with
a comprehensive "ALICE’ cue/pre-amp unit is mounted into a hand finished teak
@ console built by our own craftsmen to standards that are hard to beat. Locking
: & castors are used to allow the console to be easily moved to any required

£540 , yar

operating position.

Input sensitivity
Freq. response
Output level

Stereo separation
Power requirements
Remote start

Cue amp

Turntable acceleration
Turntable platter

Piatter weight
Turntable speeds
Console weight

TECHNICAL SPECIFICATION

5 millivotls for 0dBm out at 1kHz.

to R.I.LA.A. curve.

0dBm into 600Q bal., other levels as requested.
Outputs appearing on switch craft XLRs.
70dB typical (electronics only).

240V 50Hz or 117V 60Hz.

Relay operated.

5 watts RMS to internal speaker.

less than % turn to full rpm.

European (flat platter).

American (7” record centre well).

6 1b(2.75 kg).

45 & 333 rpm. 78 rpm available.

106 Ib (48 kg).

DELIVERY 6-8 WEEKS 221" deep, 24" widt;, 321" high to top of tone arm.

OTHER ALICE PRODUCTS INCLUDE
RACK MOUNTING DISTRIBUTION AMPS 6/24 ;
RACK MOUNTING TELEPHONE BALANCING UNIT
RACK MOUNTING PRE-VIEW MONITORS
BROADCASTING AND RECORDING CONSOLES, ETC.

Dimensions

IS BROADCASTING

ALICE BROADCASTING 38 Alexandra Road, Windsor, Berks. Tel. 51056/7. (Stancoil Ltd)

WW—112 FOR FURTHER DETAILS

Coentractors 7t M

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS
7-14 DAYS SERVICE

< IDDEL & MILV

HM. Gowvr. PO,

METER PROBLEMS?

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

A very wide range of modern design
instruments is available for 10/14
days’ delivery.

Full Information from:

HARRIS ELECTRONICS (London)

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

LEDON INSTRUMENTS LTD.

16-78 DEFTFORD HIGH STREET,
LONDON SEB
TEL: 01-692 2689

GLADSTONE WORKS, GLADSTONE RO,
FOLKESTOME, KENT.
TEL: {STD] 0303 57555

WW-—051 FOR FURTHER DETAILS WW—092 FOR FURTHER DETAILS
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BRITAIN’S FASTEST SERVIGE!

component specialists for the discerning amateur and professional

MC 1310P 1.C. £2.80
FM STEREO DEMODULATOR
REQUIRES NO COILS!

3 PAGE DATA 15p

COSMOS LOGIC

A greatly increased range in DIL plastic, offering high noise
immunity, high output levels, high speed operation and excellent
reliability.
CD 4000 AE Dual 3-input nor gate CD 4027 AE Dual-JK master-stave
plus inverter 46 flip flop £1-35
CD 4001AE Quad 2-input nor gate 46p CD 4[]28 AE BCD-to-decimal
CD 4002 AE Bual 4-input nor gate 46p decoder £197
CD 4007 AE Dual complementary pair CD 4029 AE Presettable up/down
plus inverter counter £3-06
CD 4009 AE Hex buffer/converter CD 4030 AE Quad exclusive -or gate ~ 89p
(inverting) CD 4035 AE 4-stage parallel in/out
CD 4010 AE Hex buffer/converter shift register £223
{non-inverting} CD 4040 AE 12-stage counter £2-70
CD 4011 AE Quad 2-input nand gate CD 4042 AE Quad clocked d latch £1-80
CD 4012 AE Dual 4-input nand gate CD 4043 AE Quad 3-stage nor
CD 4013 AE Duat d flip flop with 1/s latch £2-02
set/reset CD 4044 AE Quad 3-stage nand
CD 4014 AE 8 stage static shift t/s latch £2:02
register £2-27 CD 4046 AE Micro power phase-
CD 4015 AE Dual 4 stage static shift locked loop £2-42
register £2-27 CD 4049 AE Hex buffer/converter
CD 4016 AE Quad bilateral switch 86p  (inverting) 2p
CD 4017 AE Decade counter/divider  £2-27 CD 4050 AE Hex buffer/converter
CD 4018 AE Presettable divide-by n {non-inverting) 12p
counter £2-27 CD 4051 AE Single 8-channel
CD 4019 AE Quad and/or select gate  £1-04  multiplexer
CD 4020 AE 14 stage binary/ripple co 4[]56 AE BCD to 7-segment
counter £2.53  decoder/driver with “display
CD 4022 AE Divide-by-8 counter/ frequency” output
divider £2-:23 CD 40860 AE 14-stage ripple-carry
CD 4D23 AE Triple 3-input nand gate ~ 46p binary counter/divider oscillator
CD 4024 AE 7 stage binary CD 4069 AE Hex inverter
counter £1-62 Order as Type No. + "Cosmos”
CD 4025 AE Triple 3-input nor gate 46p Data on Cosmos Logic— per device
CD 4026 AE Decade counter/divider  £3-04

RED L.E.D.s
NEW LOW PRICES
TIL209 30p
LD 30A 29p

TR1 DIAC
22p
SUITABLE FOR
USE WITH 40669

T2800D TRIAC 90p
400 PIV 7 AMPS PLASTIC
3 PAGE DATA 15p

I.C. PIN SOCKETS
NOW RECOGNISED AS THE
STANDARD I.C. MOUNTING

1000 PIN SOCKETS £7.00
100 PIN SOCKETS £1.00

OP. AMP

741/8 DIL
NEW LOW PRICE

34p

MULLARED MODULES

LP 1185 FM IF MODULE £4-69
LP 1186 FM TUNER WITH DIODE

TUNING £6.00
LP 1400 HIGH PERFORMANCE STEREO

DECODER MODULE USING

FREQUENCY/MULTIPLEX SYSTEM  £6-08
NOTE: PRICES ABOVE QUALIFY FOR OUR SPECIAL 10%
DISCOUNT.

TEST CLIP

FORDILI.C.s
14 & 16 PINS.
ALSO USEFUL
AS REMOVAL
TOOL £1.95

SEVEN WATT AUDIO I.C. SUPERHET SYSTEM I.C. ARKNIOLL  SPECIALISE IN EDUCATIONAL

TBA 810S £1-32
FEATURING THERMAL PROTECTION
IDEAL FOR CARRADIO APPLICATIONS
SHORT FORM DATA AND CIRCUITS
15p

TIMER L.C.
NE 555v

18p

SHORTFORM DATA & CIRCUITS 15p

HINSDLL

ELEGTSDTIGS 110

CA 3123E £1.40
WITH RF AMP. IF AMP. MIXER OSC.
GC DET. OR VOLTACE REGULATOR
IDEALFOR CAR RADIO APPLICATIONS
DATA AND CIRCUIT 15p

VHF 5 TRANSISTOR I.C.
CA 3046 70p

DC TO 120MHz ARRAY
3 PAGE DATA 15p

DEPT. WW8
7 COPTFOLD ROAD
BRENTWOOD

COMPANY
REGISTRATION
No. 1062424

WwW-—081 FOR FLRTHER DETAILS

AND GOVERNMENT ORDERS
—See catalogue for further details.

ARRDLL SERVICE PLUS

10% OISCOUNT OVER £4. ORDERS UNDER
£2 PLEASE ADD 10p HANDLING. TOP
QUALITY PRODUCTS ALWAYS BY RETURN
COMPREHENSIVE CAT. _)

Important Notice ""All prices are
exclusive of V.A.T. Please add V.A.T.

to the final total of your order after 7
deducnng any discount which may /
be due.”

V.AT. No. 246 0626 72

J CRYSTAL
FREQUENCY
STANDARD

( j

8 DIGIT INSTRUMENTS
WITH CRYSTAL OVENS

SENSITIVITY 10mV
STABILITY 3 parts in 108

FREQUENCY COUNTERS

5 DIGIT TYPE 301 32MHz
SENSITIVITY 50mV - TN

N

LATEST IN THE RANGE TYPE 101

OUTPUTS 1MHz, 100KHz, 10KHz
STABILITY 5 parts in 10'°

“ﬂw_ STABILITY 3 parts in 108 £75 e
; 6 DIGIT TYPE
401 32MHz
o om ==  SENSITIVITY 10mV
£80 | e IR STABILITY 1 partin 108
T TYPE501 32MHz £170 TYPE701M 50MHz % £205
s | 6324389 ! TYPES01M3ZMHz Vs £195 TYPE801AM 300MHz Vi £285

"“'"""—-“i'\ TYPETO!

50MHz
Electronic START/STOP version PLUS £12

£180 TYPE901M 520MHz Vel o £370

Write for illustrated leaflet

Directly coupled input and customers specific requirements to order Prices exclusive of VAT
R.C.S. ELECTRONICS NATIONAL WORKS, BATH ROAD, HOUNSLOW, MIDDX, TW4 7EE. TEL: 01-572 0933.
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British...
Wherever there is appreciation of fine sound
reproduction, insistence is upon British
loudspeaker systems. &g
_ _ - 7a ™ Renowned among the
discerning for their outstanding quality, the products of
A Mordaunt-Short Ltd. are specified by

(&3 professionals and by enthusiasts the world over.
Choose them for your home - where the finest ==
most concerns you.

..at 1ts best.

)

Mordaunt-Short Ltd
Designers and Manufacturers of Quality Loudspeaker Systems

Tq receive immediately full information and the name and address of the
Stockists nearest to you, please complete this coupon and return it to us direct.

Name Address

Mordaunt-Short Ltd. The Causeway, Petersfield, Hampshire, GU31 4JT. Tel: Petersfield (STD 0730) 46315 Wi

STARWET

Spectrum Analyser
Module ST858

TPA SERIES-D

integrated circuit
power amplifier

LR o

TPA 50 - D Specification
Power Qutput 100 watts rms into 4 ochms
65 watts rms into 15 ohms
10.1dB 20Hz to 20KHz into
15 ohms. -1dB at 150KHz

Freq Response

SPECIFICATION: Frequency range 10 MHz to 850 MHz in two
RET calibrated ranges Sensitivity Better than 60 mv for 0.5V per cm
Less than 0-04% at all levels up to Resolution Better than 25 KHz. Dispersion From less than 1 MHz
50 watts rms into 15 ohms to 400 MHz variable Input Via 50 ohm BNC connector on front panel
OdBm Output 1 Coax cable for connection to Y input on scope Output 2
Coax cable for connection to sync. input on scope Power require-
ments 240 volts AC 50 Hz 10 watts. (Other voltages and frequencies
available as required) Size Width 11in (28cm.) Height 4.375in.
{11.2cm.) Depth 8.5in. (21.6cm.) Nett weight 7.5lbs (3.4 Kg) Gross
weight 10Ibs (4.5 Kg.)

Total harmonic
distortion

Input sensitivity
Moise -100dB

Rise time 2 u ssconds
Price £59 plus V.AT.

100% Line (C.T.) and balanced inputs available,
For full technical information contact:

H||H ELECTRONIC

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

WW—006 FOR FURTHER DETAILS

For further details contact the sole distributors of
STARWET equipment:

CHILTMEAD| D

7-9 ARTHUR ROAD, READING, BERKS
(rear Tech College) Tel. Reading 582605

WW—084 FOR FURTHER DETAILS
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A NEW STANDARD FOR SOUND REPRODUCTION

HD250 High Definition

Stereo Control Amplifier

o

Designed for disc and
tuner input and two tape
machines, withcomplete
recording and reproduc-
ing facilities. -

The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home.
Improvements have been madein respect of performance, engineering design and quality of construction.

We believe that no other amplifier in the world
Look at extracts from the specification below.

Power output.

Rated: 50 watts average continuous power per
channel, into any impedance from 4 to 8
ohms, both channels driven.

Maximum: 90 watts average power per channel into
5 ohms load.

Distortion.

Pre-amplifier: Virtually zero. (Cannot be identified or

measured as it is below inherent circuit

noise.)

Power amplifier.
atrated output:

at 25w output:

Less than 0.02% (typically 0.01% at 1kHz).
Typically 0.006%.

" can match the overall specification of the HD250.

Overload margin.

Discinput 40 dB min.

Hum and noise output.

Disc: —83dBV Measured flat with noise band-
width of 23kHz (ref. 5mV.)
—88dBV Measured with ‘A" weighted
characteristic (ref. 5mV.)
Line: —85dBV Measured flat {ref. 100mV.)
—88dBV ‘A’ weighted {ref. 100mV.)
Size: 17 inches X 43 inches X 11inches deep
overall.
Weight: 21 1b.

Write or phone for leaflet which describes the design philosophy and conception of the HD250
together with a complete specification.

RADFORD AUDIO LIMITED, BRISTOL, BS32HZ Telephone: 0272 662301

WW—060 FOR FURTHER DETAILS

GET IT WHILE
T'S GOING

This is the first ever Wireless World Annual. It's got 140
pages of features covering all aspects of electronics and
communications — new and established technigues,
some practical, some theoretical — all written 1o the high
standard you’d expect from Wireless World. Contents
include : A General Purpose Audio Oscillatorby L. Nelson
Jones (a constructional project specially commissioned
forthe annual) ; Constructional Design for a Small Boat
Echo Sounder by John French ; Scientific Calculations
with an Arithmetic Calculator by R. E. Schemel. There is
also a reference section packed with useful information.

£1 from newsagents or £1.35 inclusive
by post from the publishers.

Wireless World Annual 1975

To: General Sales Department, Room 11, Dorset House,

Stamford Street, London SE1 9LU.

Pleasesend me............ copy/copies of Wireless World Annual 1975
at £1.35 eachinclusive. | enclose remittance value £
(cheques payable to IPC Business Press Ltd).

Name (please print)
Address

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

wireless

world
annual 1975

COMMUNICATIONS @ ELECTRONICS
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THE NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE TUNING
(6 Position) ("WW’ JUNE 73)
Exclusive Designer Approved Kits

What are the |mportant features to look for in an FM tuner kit ? Naturally it must have an attractive appearance when built, but it must also embody
the latest and best in circuit design such as:—

MOSFET frontend for excellent cross modulation pertormance and low noise.
:l GANG tuning for high selectivity.

RICAP tuning diodes in back to back configuration for low distortion. PUSH BUTTON tuning (with AFC disable) over the FM band (88-104).
CERAMIC filters for defined IF resp: IC STABILISED and S|C protected power supply.
INTEGRATED circuit IF ampllﬂers for re!lablllty and excellent limiting/AM rejection. CABINET double veneered against warp.

The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not just with a few prototypes but with many thousands
d
of working tuners spread across the world. l Typ. Specn: 20 dB quieting 0.75uV. Image rejection —70dB.|.F. Rejection —85 dB

PHASE LOCKED Stereo decoder with Stereo mute, see below
LED fine tuning Indicators.

Basic tuner module prices start as low as £12.31. with complete kits starting at
£26.95 (mono) + P.P. 65p. and of course all components are available separately.
Our low cost alignment service is available to customers without access to a
signal generator. Please send large SAE for our latest price lists which details all of
the many options and special low prices for complete kits. All our other products
remain available.

PORTUS AND HAYWOOD PHASE LOCKED DECODER {W.W. Sept. '70). Still the
lowest distortion P.L. decoder available. THD typically 0.05% (at Neison-Jones
Tuner O/P level}! Supplied complete with Red LED.

Price £7.02 when bought with a complete N-J tuner kit or £8.29 if bought
separately (P.P. 21p.)

PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available
for this purpose.

TEXAN AMPLIFIER. we have designed the tuner case and metalwork to
match the Texan amplifier {see photograph). Complete designer approved Texan kits
are available at £30.78 plus P.P. 65p including Teak Sleeve.

NEW LOW COST STEREO TUNER Available as basic or complete kits

No alignment required. Mullard LP1186 front end module used with Ceramic IF and
IC amplifier. Push button tuning (6 position) with Interstation Mute, restricted
range AFC, single LED tuning indicator, phase locked IC decoder, and complete
metalwork and veneered cabinet. Complete with IC regulated PSU and full assembly
instructions. (Mechanically identical to N-J Tuner.) Am

2,V for 30dB S/N PRICE Complete stereo kit £28.42
Image rejection 40dB Complete mono kit £24.19
1F rejection 65dB VAT at 8% is included in all prices P.&P

INTEGREX LIMITED, P.0. Box 45, Derby, DE1 1TW ~ Phone _Swad!mcote (0283 87) 5432 Telex 377106

Basic stereo tuner £15 post free.
Basic mono tuner £12 post free.
6 position push button units with
integral pots £2.92.

TYP. SPECIFICATION

ELECTRONIC
INDUSTRIAL THERMOMETER MINIMOD
Made in Britain

by Gardners

EUROPEAN AND
N.AMERICAN
INPUT VOLTAGES

Encapsulated Power Supplies for PCB
mounting interchangeable with U.S. types.
| Type | Output voits | Output Current |

PU 01 5 500mA
PU 02 5 1000mA
PU 03 15-0-15 100mA
PU 04 15-0-15 200mA
PU 05 12-0-12 120mA
- o ™R PU 06 12-012 240mA
THE MODERN WAY TO MEASURE TEMPERATURE All units fully stabilised, competitively priced. Standard
A Thermometer designed to operate as an Electronic Test Meter. Will range normally ex-stock ‘Specials’ on short delivery.
measure temperature of Air, Metals, Liquids. Machinery, etc., etc. Comprehensive specification given in Brochure GT29b
Just plug-in the Probe, and read the temperature on the large open which is available on request.
scale meter. Supplied in zippered vinyl case with transparent front
and carrying loop. Probe. and internal 14 volt standard size battery.
Model “Mini-On 1” measures from — 40°C to + 70°C, price £17.50
Model “Mini-On Hi” measwes from + 100°C to + 500°C, price Specialists in Electronic Transformers & Power Supplies
£20.00 (VAT. EXTRA)
Write for further details to GARDN ERS
HARRIS ELECTRONICS (LONDPI:kx ==
v 138 GRAY'S I,NN ROAD, LONDON WC1X Gardners Transformers Limited, Christchurch, Dorset BH23 3PN
(‘Phone 01-837 7937) Tel:Christchurch 2284 (STD 020-15-2284)Telex 41276 Gardners XCH
JEC A Sl g e e e e g TR e =]
WW—094 FOR FURTHER DETAILS | WW—124 FOR FURTHER DETAILS
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MEASURE FREQUENCY ANY-
WHERE WITH MULTIMETER SI1ZE
INSTRUMENT POWERED BY
FOUR PENCELLS

Latest technology miniature device
uses four 0.3” LED digits to display
frequency. 5 ranges with coupled
decimal point give resolution of
0.1Hz to 1kHz in decade steps.

TAKES UP ALMOST NO BENCH
SPACE.

LOW PRICE. £79.50 inc p&p ex vat.

Mains PSU available which fits
inside ready drilled case.

Also: FX-1 FREQUENCY MULTIPLIER (X 60.X 100) *
—see last month's W.W. £29.50

MINIATURE
BATTERY

FREQUENCY METER

FM-1
FOUR-DIGIT MEMORY
DISPLAY
FIVE RANGES
4 ppm CRYSTAL
SIZE 61 x 31 x 23 in
—including knob
and terminals

5/ ’E/,-D/ ’ INSTRUMENTS LTD., 24 Copenhagen Street, LONDON N1 Tel: 01-278 6273

WW—114 FOR FURTHER DETAILS

HIFI YEAR BOOK

[prose psMatersf Tinks sfAmpific sfMicrophones
"}M{:Q;?lﬁh -ak*r-:wl(‘,:ﬂnuels

o

et

.!

1

SPEEDSERVICE

A new service from one of the
largest United Kingdom exporters of
tubes and semiconductors

AEL - GATWICK HOUSE - HORLEY - SURREY -
Telex 87116 - Cables Aerocon Telex Horley -

RH6 9SU
Telephone Horley 5353

In the search for quality it helps to

know where to look. Hi-Fi Year Book tells
you everything you need to know, with
separate illustrated sections for every
major category, giving you prices and
specifications of over 2,000 products.
And it's got directories of dealers and
manufacturers — plus a host of articles

on the latest hi-fi developments and their
application. So if you want information
like you want hi-fi, order your copy
today because it sells out pretty quickly !

£2.00 inclusive from the publishers.

HI-FIYEAR BOOK 1975

r--_—--_--——-—-_1

ORDER FORM:

Registeredin England No. 677128
Regd. Office Dorset House, Stamford Street, London SE1 SLU
| e N N

1 To0:Room 11, IPC Electrical-Electronic Press Ltd., I
| Dorset House, Stamford Street, London SE19LU. 1
| Pleasesendme ... copy/copiesof |
i Hi-Fi Year Book 1975 at £2.00 per copy inclusive. I
| enclose remittance of £.... e s e

I (cheque/P.O. payable to IPC Business Press Ltd).
I NAME. - |
| s I
| |
| I
1 i
4

JES AUDIO INSTRUMENTATION

lllustrated the Si 451
i Millivoltmeter — pk-pk
. or RMS calibration with
| variable control for rela-
tive measurements. 40
calibrated ranges £42.50

............ £35.00

Si452 Si 4563

Distortion Measuring Unit.
15 Hz — 20 KHz —.01%

J.E.SUGDEN & CO., LTD.

Low distortion Oscillator.
Sine — Square — RIAA

Tel. Cleckheaton {09762) 2501

CARR STREET, CLECKHEATON, W. YORKS BD13 5LA

WW—107 FOR FURTHER DETAILS

WW—042 FOR FURTHER DETAILS
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ELECTRONICS

92 Warwick Road, Ealing, London W5 5PT
Telephone: 01-567 0424

HE 100
100 WATT POWER AMP
MODULE

% Includes large black anodised heatsink—no further heat-

sinks required.
* Top grade glass-fibre P.C.B.
* Uses high quality components.
* Fully protected—short/open circuit proof.
% Only 5 external connections.
% Fully guaranteed.

TECHNICAL SPECIFICATIONS

% Power output : 106W.RM.S. into 8Q)
* Distortion . 0.8% at full 0/P. Typ. 0.4%
% Frequency response : 15 Hz23 kHz

% Signal to noise . Better than-— 96dB

* Input sensitivity . 0dB(0.775V)

% Input impedance : 10kQ

% Supply volts . 45-0-45V

Price £15.98 inc. VAT. (ready built)

Power supply for HE100 (including transformer, capacitors,
rectifier) £9.40 inc. VAT, Postage & packing 85p.

Pre-amps etc., also available.
SAE for details.

CALLERS WELCOME

WW—132 FOR FURTHER DETAILS
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WW-—082 FOR FURTHER DETAILS

INSIST
N
VERSATOWWER

Acclaimed as the World's leading
telescopic tiltover tower in the
field of radio communication
Models from 25’ to 120’

£

Look for the name
STRUVIECH

Strumech Engineering Co Ltd
Coppice Side. Brownhills, Walsall, Statis

WW—027 FOR FURTHER DETAILS
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Down toyour last

voltage stabiliser?

vedvl

Don’t give up.

EEV arestill making a
wide range of rugged, reliable
voltage stabilisersand
reference tubes.

We are still meeting all
requirements — including
equivalents for types now
discontinued by other makers.

Write or ’phone for
voltage stabiliser data sheets
and prices.

EEVand M-OV

know how

ENGLISH ELECTRIC VALVE CO LTD. Cheimsford. Essex. England CM1 2QU
Tel 024561777 Tetex 99103 Grams: Enelectico Chelmsford.

WW—111 FOR FURTHER DETAILS
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PARKER

SHEET TALFUI.DlNG MACHINES

Forms channels and angles
down to 45 degrees which
can beflattened to give safe
edge. Depth of fold accord-
ing to height of bench.

One year's guarantee.
Monaey back if not satisfied.

~\

BENCH MODEL

36" X 18 gauge capacity . .. £40.00 carr. free | Send for details:

24" X 16 gouge copacity .. 3moocarrtroe | A, B, PARKER
Also the well-known vice model of

36" X 18 gauge capacity ... £21.00 carr.free | FOLDING MACHINE WORKS,
24" x 18 gauge capacity ... £15.00 carr. free | UPPER GEORGE STREET,

18” X 16 gauge capacity ... £1510 carr. free HECKMONDWIKE, YORKS.
Add 8% VAT to total price of machine Telephone 40 3997

WW—007 FOR FURTHER DETAILS
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LOW COST

N Ew INSTRUMENTS

643
= FUNCTION
- s %6. GENERATOR
coo0c0e @ G0 F£75 . cisopan
T et 4 VAT

Accurate Digital Frequency Setting .01Hz-1MHz

Wide Range External Control of Frequency
Triangle, Squarewave and Low Distortion Sinewave Outputs
50Q + Simultaneous Outputs

744
COUNTER
TIMER

£65 ; £1.50p.8p.

+ VAT

i

Measures Frequency, Period and Time
30MHz Frequency Range
Sensitive, Protected FET Input

O.M.B. ELECTRONICS
RIVERSIDE, EYNSFORD, KENT
Tel FARNINGHAM (0322) 863567

WW—019 FOR FURTHER DETAILS

sanuid

MULTI TESTERS

USED THRDUGHDUT THE WORLD, SANWAS EXPERIENCE OF 30 YEARS ENSURES
RE 5

UABILITY. VERSATILITY, RPASSED TESTER PERFORMANCE
CUMES WHH EVERY SANWA
6 Months’ Guarantes Excellent Repatr Service
MODEL P2B £9.76  MDODEL FBOTRO £25.28
MOOEL JP5SD £11.58  MODEL AT45 £21.52
MODEL BX 505 £29.12  MODEL 380CE £29.12
MODEL 360YTR £1528  MODELN101 £31.81
MODEL U50DX £1560 MODEL 480ED £35.89
MODEL A303TRD £1745  MODEL EMBOD £81.08
MODEL MODEL K30 THD £2401  MODEL R1000CB £75.27

THESE FRICES ARE SUBJECT TO AN ADDITIONAL CHARGE OF 8% FORVAT.
U -SODX Cases extra, avaitable for most meters, but not sold separataly.

Please write for illustrated leafiet of these and other specialised Sanwa meters
SOLE IMPORTERS IN UK.

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT11LP
Tei:01-546 4585

WW—013 FOR FURTHER DETAILS

Teknik 27s Graphic Equaliser

THE
ULTIMATE

INTONE

CONTROL

Klark Teknik Limited. Summerfield. Kidderminster DY11 7RE
Telephone: Kidderminster 64027

WW—067 FOR FURTHER DETAILS
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Time and again we are asked for reprints
of Wireless World constructional
projects: tape, disc, radio, amplifiers,
speakers, headphones. Demand
continues long after copies are out of
print. To meet the situation we have
collected fifteen of the most sought after
designs and put them in one inexpensive
book. And we’ve updated specifications
where necessary to include new
components which have become
available. A complete range of
instruments is presented, from the
Stuart tape recorder and Nelson-]Jones
f.m. tuner, through the Bailey, Blomley
and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers
—some of which have been accepted as
standard in the industry.

highfidelity
designs

£1 from newsagents and bookshops
or £1.35 (inclusive) by post from the publishers.
A book from

WirelessWorld

You've asked

[P S s e S S s S S S S o S e S e

| To: General Sales Department, Room 11, Dorset House,
| Stamford Street, London, SE1 LU

Please send me -+ .. ..copy'copies of High Fidelity Designs
| at £1.35 inclusive. I enclose remittance value #{c000000008000000000a

| (cheques payable to IPC Business Press Ltd.).

I NAME
(please print)

l éDDRESS

I Company registered in England No. 677128
I Regd. office; Dorset House, Stamford Street, London SE1 gL U
'}
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BIG BOOST
FOR THE GARDNERS

RANGE

50Hz 300VA Sgquare Wave Inverters

I
I
munmmmuuuu

If it's produced by Gardners it must

be something special. and it is!

Now available, models 107A and B are
precision built inverters providing

240 volts ac. from 12 and 24 volt
battery systems.

Both models offer unusually high
output ratings enabling the user to
operate many conventional loads such
as lighting and small power tools in
situations where main power supplies
are not available

Gardners inverters are designed to

drive any mains operated equipment
which is not unduly sensitive to the
difference between sine and square
waveforms. Incandescent lamps, TV sets,
electric drills are typical of a

wide field of possible applications

Both the 107A and B models are rated
at 300VA (300W UPF) and will
accommodate reasonable short term
overloads. Price £67 plus VAT.

Brochure GT 28 gladly sent on request.

Specialists in Electronic Transformers and Power Supplies

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited Christchurch Dorset BH23 3PN
Telephone 02-015 2284 TELEX 41276 GARDNERS XCH.
WW—070 FOR FURTHER DETAILS

& &

when reliability
and quality count

Suppliers of Television Valves, Picture Tubes,
Industrial and Transmitting Tubes to the
Electronic Industry.
Available Ex Stock at advantageous prices.
Enquiries from
Agents and !mporters welcome.

2y EDICRON LIMITED

Redan House, 1 Redan Place, London W2 4SA
Telephone: 01-727 0091/2 Telex: 265531
Cables: Edicron London W2

WW-—108 FOR FURTHER DETAILS
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brenell

PROFESSIONAL
TAPE TRANSPORTS

and multi-channel electronics
for studio and industrial use

25mm model

Tapewidths up to 25mm

Speeds: 3mm/s minimum up to 152cm/s max
2 and 4 speed models

Reel Capacity up to 29cm

Remote Control Facility

Tape Tension Control

Automatic Interlock against misuse

% Special models to customer requirements

BRENELL ENGINEERING CO LTD
231-5 Liverpool Road. London N1 1LY. Tel: 01-607 8271
RS T B USSR e T B Rl R

*
*
*
*
*
*

WW—077 FOR FURTHER DETAILS

eWLOGIC PROBE 340,/

Generates asingle minus pulse /
of 02=0-05millisecond. '
Built-inpulse generator

RED & GREEN-LED APPLIED LOGIC LEVEL INDICATOR

Foruse in

- A detectir 5
% Wrong polarity & overload protectors provided "’ﬁ[’,’f,’-ﬂ%ﬂ
% Detection of the peakvalue of input waveform and other pulse

% Open circuit or faulty IC can be detected
% All logic levels are visible at a glance
% Unique high/low level probe

JH

ASSOCIATES LIMITED
LBishup’s Stortford, Herts. Tel: 0279 56347. Telex: 81657 Jaylamps Stort. 4

circuils

Each £14'00

including pp + VAT
Discounts for quantity

WW—020 FOR FURTHER DETAILS

0
CRYSTALS
~FAST! .

l

AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND
Tel: Horley (02934) 56353 -
Telex: 87116 (Aerocon Horley) * Cables: Aerocon Telex Horley

WW-—026 FOR FURTHER DETAILS
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Wirelessworld The wallchart shows the allocation of

freqqenmes within the radio spectrum
FULL COLOUR WALLCHART o o e e anons scaled
OF FREQUENCY main categories of transmissions which are

identified by colours. All the important spot

ALLOCATIONS frequencies and ‘special interest’ frequencies

80 are marked. The information is taken from

the ITU and has been condensed into easily
read chart form. Measures2’' 11" x 1'11".

= = = e e e

ORDER FORM

To: IPC Electrical-Electronic Press Ltd.,
General Sales Dept., Room 11,
32 Stamford Street, London SE1 9LU

Please send me.. _copies of the
Wireless World Wallchart of Frequency
Allocations at 80p each inclusive.

l enclose remittance value £
(cheque/p.o. payable to IPC Business
Press Ltd.)

Name
{please print)
Address

Registered in England No. 677128
Regd. office: Dorset House, Stamford Street,
London SE1 SLU

h-_-_--—-——-

L—______—___

ENGINEERS

YOURSELF FOR A

BETTER JOB - MORE PAY!

’?'ou want promotion, a better job, higher This helpful guide to success should be read
“New Opportunities” shows you how to by every ambitious engineer.

gel them through alow-cost home study course.  Send for this helpful 76-page FREE book now.
There are no booksto buy and you canipay-as- No obligation and nobody will call on you. It
you-learn. could be the best thing you ever did.

@ EEE W CUT OUT THIS COUPON I Il BRN N
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

Computer Programming a I
| Build-As-You-Learn General Radio and TV
I PRACTICAL RADIO AND Engineering a |
ELECTRONICS (with kit) O Radio Servicing, Maintenance
. . I Electrical Engineering O  and Repairs ]
at a profeSS{ona! recorder that offers high performance. Electrical Installations and Wiring {J Transistor Technology [m]
excellent reliability and is very easy to maintain. Ask l Electrical Draughtsmanship O C. & G. Installations and Wiring O
yourself why so many commercial radio stations and Electrical Mathematics O C. & G.Electrical Technicians [
recording studios are doing their best to wear them out, l Electronic Engineering O C. & G. Telecommunications 0
and not having much success. Decide if you need mono Computer Electronics 0O Radio Amateurs’ Exam. etc.,etc. [
or stereo, console transportable or rack mounting versions l ALDERMASTON COLLEGE
and then inquire about prices. l Dept EWWO1, Reading RG7 4PF [_E_W—Ll
We are sure y0u WI” be very p'easantly surprised. NAME {Block capitals please) . .......... B s R
l ADDRESS .. oottt e e e I
......................................... POSTCODE . .........
BIAs ELECTRONICS LTD' 01 -540 8808 Other Subjects .. .. .................................. Age .. ... .. l
572 KINGSTON ROAD, LONDON SW20 8DR I Accredited by C.A.C.C. MemberofABCC

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

WW—028 FOR FURTHER DETAILS
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New Coursein Digital Design

Understand the latest

developments in calculators,

computers, watches, telephones,

television, automotive instrumentation. . . -

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

After completing this course you will have
broadened your career prospects and
considerably increased your fundamental under-
standing of the changing technological world
around you.

Also available — a more
elementary course assuming
no prior knowledge except
simple arithmetic.

In 4 volumes:

1. Basic Computer Logic

2. Logical Circuit
Elements

3. Designing Circuits to
Carry Out Logical
Functions

4. Flip flops and Registers

Offer Order this together
with Design of Digital
Systems for the bargain

£3 95 :lngp price of £9.25.

Design of Dlgltal Systems contains over twice as much
information in each volume as the simpler course, Dlgntal
Computer Logic and Electronics. All the information in the
simpler course is covered as part of the first volumes of
Design of Digital Systems which. as you can see from its
contents, also covers many more advanced topics.

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

. Learning by self-instruction has the advantages of
Enthusiast peing quicker and more thorough than classroom
Scientist learning. You work at your own speed and must
Engineer respond by answering questions on each new piece

of information before proceeding to the next.

Student

Guarantee-no risk to you

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

" asked.

Design of Digital Systems

A Self-Instruction Course in 6 Volumes

ComputerArithmetic

Boolean Logic

Arithmetic Circuits
Memories & Counters
Calculator Design

ComputerArchitecture

595

including packing and
surface post anywhere in
the world (VAT zero

rated}. Payments may

be made in foreign
currencies. Quantity
discounts are available

on request. Total packaged
weight does not exceed 4Ib
—please allow enough
extra for air mail.

To: Cambridge Learning Enterprises,
FREEPOST, St. Ives. Huntingdon. Cambs PE17 4BR.

*Please send me.....set(s) of Design of Digital
Systems at £5.95 each,

*or.....set(s) of Digitai Computer Logic and
Electronics at £3.95 each,

*or.....combined set(s) at £9.25 each.

*delete as applicable.
No need to use a stamp—ijust print FREEPOST on the envelope.

WWW aaaricanradiahictiar: com
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lefter
Timmers

FROM JACKSON:

The new Tetfer Multiturn Trimmers from
Jackson are singularly versatile — they're all
available in vertical and horizontal PCB mounting
style. The wide range ensures many applications in
professional communications and instrumentation
equipment. Maximum capacitance values of 10pF,
15pF or 25pF can be chosen.

All have high mechanical stability and an H5
environmental classification. What's more, the
Power Factor allows use in UHF bands. All backed
by 50 years' experience in the communications
field. Highly skilled men. And Jackson Brothers’
good name.

Write for further information to.—

P JACKSON BROTHERS
(LONDON) LIMITED

/) Kingsway, Waddon, Croydon CR9 4DG.
Tel: 01-681 2754/7 Telex: 946849
S5 U.S. Office: M. Swedgal, 258 Broadway,

9000

Approved New YOFK, N.Y. 10007

WW-—127 FOR FURTHER DETAILS
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Eliminate
TV receiver
distortion with
Celestion TELEFI

TELEFI

At last you can enjoy TV entertain-

ment with the added pleasure of true

Hi-Fi sound. Telefi is a unique electronic invention which
picks up VHF from the TV and relays this through your own
Hi-Fi equipment. Telefi ensures crisp, full-range, distortion-
free reproduction of music and speech providing an improve-
ment over ordinary TV sound which will amaze you. Telefi
is safe and requires no permanent connection to the TV set.
Telefi is indispensable to the TV viewer who requires

Hi-Fi TV sound. 4
“A» velected for The Design Centre. London™.

LOUDSPEAKERS

Celestion Loudspeakers are
engineered to the highest
standard and provide super-
lative sound reproduction.
The cut-away illustration
shows the high, mid and
bass speakers used in the
Ditton 44 Monitor, one of
the most popular loud-
speakers available to the
discerning listener.

A range of models is avail-
able to suit your personal
requirements, Celestion
Hi-Fi Loudspeakers carry a
five-year guarantee.

The Hadleigh loudspeaker, was
specially created to meet a public
demand for a high quality speaker
of compact proportions. Not a
difficult task for Celestion who
produce the most popular bookshelf
speaker ever (Ditton 15) —but we
set out not only to produce an
immaculate loudspeaker with a
sparkling performance, but to do so
at a budget price. For the enthusiast
seeking a really excellent Hi-Fi
system at reasonable outlay we
recommend without hesitation the
Hadleigh.

Celestiorﬁl

Loudspeakers for the Perfectionist
DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP.

WW-—059 FOR FURTHER DETAILS
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TeLEGUPMENT

s

A Battery-Operated 10 MHz Dual Trace Oscilloscope

Brought into the world with the kind of
loving care which characterizes all
Telequipment's offsprings. Arobust,
beautifully-formed 10 Ib baby appealing
inevery lineofitstiny4x9x 11 inch frame.

Christened the D32 and acclaimed as
probably the smallest and least expensive
'scope of its kind in the world, this new -
comer from Telequipment is worth its
weightin gold.

Its vital characteristics include automatic
selection of the chopped or alternate
modes on the time base ; automatic
selection of TV line or frame displays ; the
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choice of battery or mains operation (with
up to 4 hours continuous use when
working from its rechargeable batteries)
and bright line automatic triggering.

Price £250" including batteries.

To operate — its as easy as childs play.

Write now for full details of the
Telequipment brainchild — eProvsona
you won't be disappointed. el

TELEQU I'PMENW

Tektronix U.K. Ltd.,
Beaverton House, P.O. Box 69, Harpenden, Herts.

Telephone: Harpenden 63141 Telex: 25559
TQ119/74
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Sharing the spectrum

In the next two years the Annan Committee will be deliberating on the future of
broadcasting in the UK. No doubt it will consider the amount and variety of broad-
casting that we should have—bearing in mind the new channels in the broadcasting
frequency bands that are likely to become available. But there ought to be another
committee, with a wider brief, advising Annan on the amount of broadcasting usage
of the radio spectrum there should be in relation to the needs of other users. Of
course, the block allocations of frequencies for broadcasting, communications etc.
are decided by international agreements, but there is still room for manoeuvre by
individual national governments. For example the section of the v.h.f. band 87.5 to
100MHz is internationally allocated to broadcasting, but within the UK the section
97.6 to 102.1MHz is at present occupied by Home Office mobile radio users (the fire,
ambulance and police services).

The new channels for broadcasting will be available for both sound and television.
The mobile radio users mentioned above will be cleared from the 97.6 to 100MHz
section, allowing one more national sound broadcasting network to be set up.
Furthermore, the BBC, pointing to the even higher frequencies used for v.h.f. sound
broadcasting in other countries, has said that “further clearance to 104MHz is most
desirable”. This would entail moving out the v.h.f. military communications at present
in the section 102.6 to 104MHz. In television there is, of course, spectrum space
available for a fourth national u.h.f. network (sometimes incorrectly called a “channel”),
the use of which has yet to be decided; and when the present 405-line transmissions
in bands 1 and 3 are shut down there will be room here for two more networks of near
national coverage or a large number of local television stations. In general the broad-
casters’ attitude seems to be “we keep what we hold” but the BBC has publicly shown
itself to be sensitive about the wasteful duplication of its sound (m.f./f. and v.h.f.) and
television (v.hf. and wh.f.) programmes, which can only be justified on historical
grounds and the laudable desire to keep faith' with certain groups of listeners and
VIEWErS.

It is, of course, mainly the mobile radio manufacturers and users who are interested
in these v.h.f. and u.h.f. parts of the spectrum. They are very much aware that in the
USA the FCC has recently made available 115MHz of additional space for mobile
users in the 900MHz bands. A bold suggestion from one British company is that the
broadcasters might be prepared to surrender some of bands 1 and 3 “in exchange

_for the extended band 2”.

The greatest problem of any spectrum advisory committee would be how to weigh
against each other the requirements for spectrum space of very different types of users.
How is society’s need for entertainment, for example, to be balanced against
society’s need for telecommunications? Such value judgements are in fact already
being made because they are implicit inf the existing frequency gllocations. But they
are made under the influence of politicking by interested parties and to this extent
it is doubtful if they reflect the true needs of society.
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Classifying f.e.ts

*A unified view of the f.e.t. jungle”

by B. L. Hart
North East London Polytechnic

A field effect transistor (fe.t.) is a semi-

conductor device in which the flow of:

charge carriers in a “channel” between
two terminals, designated source and drain,
is controlled by a transverse field resulting
from the application of a potential dif-
ference between one of these terminals and
a third, control, terminal known as the gate.
This definition is a convenient starting point
and can be extended to include those
devices having two gates. The manner in
which the control function is achieved,
without the requirement of significant d.c.
input power, permits a division of fe.ts
into two basic categories, each of which
can be further sub-divided.

Junction-gate f.e.t.

The voltage applied to the reverse-biased
p-n junction associated with the gate
terminal determines the thickness of the
junction depletion layers and this alters
the effective dimensions of the conducting
channel. The conducting channel may be
p-type or n-type material. The jugfet is also
known as a j.fet, p-n f.e.t., and sometimes,
confusingly, just f.e.t.

Insulated-gate f.e.t.

The voltage applied to the gate terminal
determines the charge induced in a semi-
conductor material which is electrically
insulated from the gate. The induced charge
can either establish a conducting channel
where none existed before, which is the
case with the p- and n-channel “en-
hancement-mode” devices, or modulate
the conductivity of an already existing
or built-in channel. This is the case with
the p- and n-channel “depletion mode”
devices.

Early igfets were made using established
bipolar integrated-circuit processing tech-
" nology and, as a result, had a metal gate
and an oxide insulator. This led to the
description most (metal oxide semicon-
ductor transistor) or mosfet. Although
metal and oxide are not always used
mosfet has tended to be used inter-
changeably with igfet as a generic
description of this device type. Cisfet
(conductor, insulator, semiconductor) is,
arguably, the best description of this group
but because of past usage the former terms
are unlikely to be displaced. '

General d.c. description

The pear-shaped symbol, shown at (a)
opposite, represents an f.e.t. of unspecified
type; the arrows represent the sign con-
vention for positive Ipg, Vg, Ves. The
relevant family of |/,5| versus |Vpgl
characteristics is shown at (b), opposite.

_ It is apparent that |[/,d=0at Vo=V V,

is thus a cut-in, cut-off, or a threshold-of-
conduction voltage. For the jugfet, V, is
usually known as pinch-off voltage and
written Vp, whilst for the igfet ¥V, is
normally referred to as the threshold voltage
and written V. The form [/,¢=0, is used
because V), is often conveniently measured
at some specified low leakage current level
of a few pA.

When |V |<{Vss —V, |, the fe.t. oper-
ates in the pre-pinch-off, triode, ohmic, or
voltage saturation region. For [V 4>
[Vgs —V, |, the fe.t. operates in the pinch-
off, . constant-current, current-saturation,
or pentode region and since the curves are
parallel to the Vg axis we can write an
expression for /,¢ which does not involve
Vps:

Ips=A(Vgs—V Y
in which 1 is a device parameter dependent
on material type, doping level, and geo-
metry. The polarities of the quantities in
this relationship for the six possible types
of fet. are given in the accompanying
table.

Camier
Device type type Mg Vps Vs V,
n-channel enh igfet el + 4+ 4+ + o+
n-channel depletion igfet electron + + + +/— —
n-channel jugfet electron + + + — —
p-channel jugfet hole - - - 4+ +
p-channel depletion igfet hole == = Hf=a

p-channel enhancement igfet hole

The device d.c. relationship with appro-
priate parameter signs is the basis of the
fe.t. classification chart opposite, which
links the transfer characteristic with
symbolic representation and a simple
cross-section of device construction. Note
that the device is only on and in the pinch-
off mode for that part of the I 5, Vispara-
bola which has a positive slope.

The symbols shown, though not used in

WWW_americanradiohistorv com
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all f.e.t.literature, are strongly recommended
because they permit instant recognition
of device type without supplementary -
explanation. A thick continuous line
connecting s and d indicates that for
Vas =0 |Ipd=|Ip55>0. All devices so
drawn are termed depletion fe.ts. In some
texts depletion-mode igfets are referred
to as normally-on or depletion/enhance-
ment devices, but this can be confusing
and is not recommended. A thick broken
line connecting s and d indicates that for
Vs =0, |I,d=0; as a result such a
device has been referred to as a normally-
off igfet.

A horizontal arrow connected to a
perpendicular line section indicates a p-n
junction. The direction of the arrow is
from p to n. Thus, an n-channel jugfet
has a p-type gate. In the case of a p-
channel enhancement igfet the arrow
points from the p-type induced channel
to the n-type substrate.

The horizontal section of the gate
terminal is on the same level as the
source. The igfet gate has a vertical
section isolated from the rest of the
device to emphasise the insulated nature
of the terminal. The substrate, shown as
b for bulk on the symbol, is sometimes
internally connected to the source and in
such cases the substrate is often not
shown. When the substrate terminal is at
the disposal of the circuit design engineer
it must be connected to a potential which
ensures that both the drain-substrate and
source-substrate junctions never become
forward biased. For n-channel igfets this
is often, conveniently, the most negative
potential in the circuit whilst for p-
channel types the most positive potential
in the circuit is appropriate.

Fig. 1. (a) F.e.t. of unspecified type,
(b) Drain-source characteristics for (a).

Fig. 2. F.e.t. classification chart showing
device inter-relationships.

Transfer characteristics refer to ‘‘pinch-
off>’ region. Channel type, whether
initially “‘built-in’’, or induced always
-has the same polarity as the semiconductor
material in contact with the source
terminal.
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Before we look at the role played by elec-
tronics and communications and how these
systems are achieved, the scene must be set
to reveal what conditions have encouraged
the growth of the special and vital systems
now in use for the discovery and recovery of
undersea oil.

The type of drilling installation used
(platforms, barges or ships on which dril-
ling rigs are mounted) depends upon the
depth of the sea and possible storm con-
ditions. A jack-up unit—so called because
the drilling platform is jacked up on legs
(which rest on the sea bed) to above the
water level—is normally used in less than
200ft of water. This type of installation is

by W. E. Anderton
Assistant Editor, Wireless World

A survey of the electronic
systems used in the search for
and recovery of oil under the
sea—communications, tele-
metry, navigation and data
collection with a brief look at
special developments such as
dynamic stationing of vessels
and the national data buoy.
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highly stable but can be moved only in calm
seas and wasted time in waiting for these
conditions may therefore run into several
weeks. In deeper water, which will be typical
of most future UK offshore operations, a
floating installation will have to be em-
ployed, either a drill ship or a semi-
submersible. A drill ship is fitted with a
rig which operates through an aperture in
the middie of the vessel or, in some cases
over the ship’s side. A semi-submersible, as
the name suggests, has submerged pon-
toons which support the working deck well
above wave level. :

Floating installations are normally an-
chored to the sea bed, although dynamic
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Tropospheric scatter aerials at Brimmond
Hill which serve the B.P. platforms in the
Forties Field (Marconi Communication
Systems photograph).

Fig. 1. Tropospheric scatter link from the
Phillips Group field production facilities at
Ekofisk to the crude oil terminal facilities
at Teesside (PS— pumping station).

positioning (explained in detail later) by
propellors appropriately oriented to counter
the effects of wind and current is now used.
However, in the waters around Scotland,
where very high waves and winds may
occur, keeping the platform in position is a
major problem whatever method is em-
ployed.

Of the installations now available, only
the semi-submersible can operate in Scot-
tish waters during the winter months, and
then only with difficulty; drill ships are less
able to smooth out wave-induced vertical
rig movements and can operate only during
the summer season. To help overcome these
difficulties, a new generation of large semi-
submersibles is being built and the number
of exploration installations at work in the
UK sector of the North Sea is now about
25.

To put the cost of these operations into
this background perspective, the new
generation of installations will cost about
£10m each to build, and with the associated
supply boats, helicopters, etc, as much as
£20,000 per day to operate. To drill a
10,000-ft well in 60 days, a company would
have to lay out more than £1M. :

In the North Sea, the ratio of successful
wells to wells drilled is reasonably good
(about one to six) but the ratio of commer-
cially viable wells is only 1 to 20 or less,
so that £]10M—£30M may have to be spent
on a drilling before a commercial oilfield is
discovered. Luck enters into it as well. Some
licensees may spend this sum of money and
still find nothing. Finding a field is just the
end of the beginning and two or three more
wells at least have to be drilled to determine
whether or not the field is commercial.

The cost rises rapidly in proportion to the
water depth. In deep water (e.g. the 500
or 600 feet of water off the Shetlands), it
could rise to more than £40M. No platform
has yet been constructed in such a depth of
water anywhere in the world, and, although
it is technically feasible, the immense cost
has prompted a search for alternative
methods. An entirely new field of tech-
nology is therefore emerging encompassing
such developments as completing the well
under water (without the need for a fixed
platform) by remote controls, or using
two-man submarines fitted with remotely
operated arms, or a diving bell which locks
onto a capsule enclosing the wellhead, so
enabling the technician to work as if on
land.

Communications

In the beginning, both needs and available
facilities were simple—a straightforward
radiotelephone link. Now the main service
is provided by independent-sideband equip-

w A.f/
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ment which caters for the simultaneous
transmission of radioteleprinter on upper-
sideband and radiotelephony on lower-
sideband operating through special Post
Office terminals at Humber and Stone-
haven for rigs in the North Sea.

The radiotelephone and teleprinter are
the two main types of communication link
between the oil rig and the shore. A typical
system supplied by Marconi Marine con-
sists of independent-sideband or upper-
sideband only installations. The former
permits simultaneous operation of both
radiotelephone  (l.s.b.) and teleprinter
(u.s.b.) while the latter system allows both
types of transmission but requires switching
from one to the other.

Frequency shift keying is a modulation
method used for teleprinter operation. For
the mark/space teleprinter code an audio
tone is deflected from “side to side”. The
teleprinter however generates positive or
negative d.c. for transmission and requires
the same for reception. To convert from
d.c. into frequency shift keyed audio tones
and vice versa, a voice frequency telegraph
unit is required. Automatic high-speed tele-
graphy, particularly when used for data
telex transmission requires the highest
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standard of accuracy possible. The Post
Office’s specification W6652 calls for the
fitting of single-path error correction
equipment. A technique for satisfying this
condition effectively doubles up on the
normal teleprinter code to provide a “check-
ing” signal with which the required signal
can be compared. The result is a substantial
improvement in accuracy on noisy trans-
mission/reception  paths. Tropospheric
scatier systems also play a large part in
rig-to-shore communication, explained in
detail later.

Most communications from the oil rig
to its supply vessels are carried out via
v.hf. links, but while rig to ship com-
munication requires frequency modulated
v.h.f., rig to helicopter radiotelephony re-
quires amplitude modulated v.h.f. Usually
only one or two channels in the band
121-123MHz are necessary.

Microwave systems

Telemetry systems provide vital informa-
tion on the status of the pipeline, on supply,
demand and product quality, providing
control at any point. On land, telemetry
information is generally carried over a
conventional telephone circuit by connec-
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tion into the local network, or provided
by a special cable or radio-relay system.
The communication link is vital, par-
ticularly in an emergency and the cable
system must provide alternative routing and
the radio relay system include independent
standby equipment. Conventional relay
links provide a solution to communication
problems so long as the platform is within
“line-of-sight”.

Oversea paths are generally engineered
with vertically spaced antgnnas to provide a
diversity system, whereby when one anten-
na receives a low signal, the other is
brought into use. The permissible offshore
distance is thus dependent upon the avail-
able shore height and antenna spacing, the
facility for both being strictly limited on
most platforms because of the additional
loading and hazard that the antennas pre-
sent to helicopters. Whether the operating
frequency is in the v.h.f, uhf., or sh.f.
band, the limit range for antenna heights
of 30 to 60m will be 30 to 50km, a shore
height of 300m extending the range to 80
to 100km.

Many offshore developments of which
the North Sea is a particularly interesting
example, are well in excess of the line-of-
sight limit and the signal diffracted beyond
the horizon is rapidly attenuated. As the
diffraction loss becomes prohibitive in
terms of effective radiated power, the scat-
tered signal takes over. To provide the re-
quired service, typical data error rates must
be in the order of not more than 1 in 10°
for 99.99 per cent of the time.

North Sea scatter communications
operate in the 2.5GHz band.! Six- and nine-
metre paraboloids give gains of 41.5 and
45dB respectively, which with 1kW ampli-
fiers produce effective radiated powers of
10 to 30MW. With modern uncooled para-
metric amplifiers having noise figures of

2dB, quadruple diversity receivers with
if. combining and threshold extension
techniques, an f.m. threshold of — 140dB
or better is achieved. A path loss of 250dB
can be tolerated before the error rate
becomes significant, corresponding to a
range of 300km with the required 99.99
per cent circuit availability.

There is one outstanding problem affect-
ing both radio relay and scatter com-
munication links particularly relevant to
the North Sea, the phenomenon of ducting.
For short periods of time, signals far
beyond the horizon may exceed the free-
space value; the normally insignificant
over-shoot to other stations may assume
levels of serious interference. The distance
between stations operating on the same
frequency must.ensure protection against
both the scattered and the ducted signals.

Although the communication bands are
very wide, the large number of users and
the wide-band transmissions involved call
for maximum economy in channel alloca-
tions. Thus many radio-relay systems
carrying television and telephony traffic
have a bandwidth of 30MHz, as wide as
the whole h.f. band. The use of frequency
diversity for both the line-of-sight and
scatter links, occupying two channels for
the same traffic, is being discouraged in
favour of space diversity.

The scatter system often uses two
antennas at each end, providing four
physical paths. The two transmitters must
be identified by the respective receivers
by virtue of their different frequencies or,
with single frequency links, the polariza-
tion of the two transmissions.

One of the latest troposcatter links is
being established between the North East
field called Ekofisk and the coastline near
Teesside. The system provides for two
40ft dish antennas to be erected on the
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800ft hill at Eston Nab along the coast
just south of Teesside, with feedhorn
arrays angled towards Ekofisk and to-
wards one of two pumping stations, 70
miles off the coast. Similarly at Ekofisk,
two 30ft dish aerials will be built with
feedhorn arrays towards Eston Nab and
towards the other pumping station, 70
miles from Ekofisk. Two 20-ft dishes will
be installed at Pumping Station I and two
12-ft dishes at Pumping Station II both
sited along the piping line. Each dish
antenna will have two dual polarized feed-
horns to prov<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>