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“Well, it’s certainly not just

Ol another squirt box.”
You'd expect M.1I. to come up

with the most remarkable
Signal Generator ever.”

e

‘“Its the real thing all right :
a genuine standard signal generator
covering 10 to 520MHz, — and with

an attenuator readable to 0.2dB.”
““That small, that light,

that reasonable . . .
only £560? You’ve
got to be joking!”

“All this
—and a clip-on
synchroniser too.”

“An accurate luV output over
all ranges, would you believe ?’

““There’s a new generation of
generators, that’s for sure.”

WW--w01 FOR FURTHER DETAILLS
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LOW COST VOLTMETERS

These highly accurate instruments incorporate many use-
ful features, including long battery life. All A type models
have 32" scale meters, and case sizes 5" x7"x 5”. B types
have 5" mirror scale meters and case sizes 7" x 10" x6".

A.C. MICROVOLTMETERS

VOLTAGE & db RANGES : 15uV, 50V, 150uV ... 500V f.s.d.
Acc. + 1% + 1%fs.d. £ 1uVat1kHz. 100, — 90... + 50dB,
scale - 20dB/+ 6dB rel. 1o 1mW/600Q).

RESPONSE: + 3dB from 1 Hzto 3MHz, + 0-3dB

from 4Hz to 1MHz above 500 uV. Type TM3B can be

setto arestricted B.W. of 10H2t0 10kHz or 100 kHz.
INPUTIMPEDANCE: Above 50mV : > 4:3MQQ < 20pf.
On50uVto 50mV : > 5MQ < 50pf.

AMPLIFIEROUTPUT: 150mV atf.s.d.

£49:. £63::
TM3A TM3B

D.C. MICROVOLTMETERS

VOLTAGE RANGES: 304V, 100uV, 300V ... 300V.

Acc. + 1%, + 2%f.s.d., + 1 V. CZscale.

CURRENT RANGES: 30pA, 100 pA, 300 pA, 300 mA.

Acc. + 2%, + 2% f.s.d., + 2 pA. CZ scale.

LOGARITHMIC RANGE:

+ 5uVar+ 10%fs.d., £ 5mVat + 50%fs.d., + 500 mV atf.s.d.
RECORDER OUTPUT: + 1Vatfs.d.into > 1kQQ

£ 5 5 type TM10 (appearance similar to type TMSB)

L)

INPUT  OUTPUT

D.C. MULTIMETERS

VOLTAGE RANGES: 31V, 10uV, 30uV. .. 1kV.
Acc. + 1% £+ 1%fs.d. + 0-1uV.LZ & CZ scales.

CURRENT RANGES: 3pA, 10pA, 30pA... TmA (1A for TMSBP)
Acc. + 2% + 1%f.s.d. + 0-3pA. LZ&CZ scales,

7 RESISTANCE RANGES:3 (2,10 (2,30 Q... 1kM () linear.

% e v
NN ey # .
G cecr =0y

| —
S 0000.

Acc. + 1%, + 1% f.s.d. up to 100M Q.
RECORDER OUTPUT: 1V atf.s.d.into > 1k {2 on LZ ranges.

£75::. £89:. £93::
TMSA TMSB TMaBP

BROADBAND VOLTMETERS

H.F. VOLTAGE & dB RANGES: 1mV, 3mV, 10mV ... 3Vf.sd.
Acc. + 4% + 1% off.s.d. at 30MHz. — 50dB, — 40dB, — 30dB
to + 20dB. Scale — 10dB/+ 3dB rel.to 1mW/50 {). + 0-7dB
from 1MHz to 50MHz. 4 3dB from 300kHz to 400MHz.

L.F. RANGES: As TM3 except for the omission of 1 5puVand 150uV.

AMPLIFIER OUTPUT : Square wave at 20Hz on H.F. with
amplitude proportionalto square of input. As TM3 on L F.

£85:: £99::
TM6A TM6B

Send for literature covering our full range of portable instruments. Al prices are ex works, excluding batteries and V.AT.
M S , High B , Herts. EN5 58
LEVELL ELECTRONICS LTD. 16780 Savtoraraoract Herts i
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Line Matching Transformers
from Standard to Super Fidelity

It's easy to choose
the right Line Match-
ing Transformer
from the five
Gardners ranges.

The Super Fidelity
Series, with a
frequency response of
10Hz to 80kHz — 0-5dB,
gives the widest possible
bandwidth for high accuracy
instrumentation and recording
applications.

Then there’s the Wide and
Extra Wide-band ranges. Out-
standing performers with a
frequency range 30Hz -
20kHz or more - for the 0-5dB
points. Used a lot by broad-
casting and recording
companies throughout the
world.

The Miniature and
Standard ranges provide
excellent bandwidth for
most purposes, 30Hz -
22kHz for the 1-0dB
points.

Except for the very
smallest in the range, all
Gardners Line Matching

Transformers are fully magneti-

6000
2-WRE LINE
HICH 201
¢ | | 13
o~ { : |~
3 3 oy
€0 il %
7 i 7
I3 I ! 44
~r 112 |1 &
| e |
[ - e ! [
THWUTS2S T2-M7S25
4 6000 BAL. L5
v RESISTOR

@rd r\@

cally shielded, giving very high
hum rejection ratios.

Prices start from £3.19
(recommended retail price)and
all types are usually available
from stock. _

Complete technical
information is given in
brochure GT.5 ‘Audio
Frequency Transformers’
which we’ll be glad to send on
request.

So accurate is the balancing of the
windings on some of these
transformers that, when used as
pairs in a hybrid circuit (as
illustrated) we can guarantee a
rejection of better than —55dB over
the frequency range 50Hz to 10kHz
and normal rejection of up to

-750B may be expected.

Specialists in Electronic Transformers and Power Supplies

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited, Christchurch, Hampshire, BH23 3PN
Tel: Christchurch 2284 (STD 0201 5 2284) Telex: 41276 GARDNERS XCH.

WW—005 FOR FURTHER DETAILS
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Probably if you're still using an
ordinary soldering iron
Ordinary soldering irons can cause 4 : .
damage to transistors and
integrated circuits — damage
which wastes time and costs
money. Now, with the unique
ANTEX X25 and CCN low leakage
soldering irons no harm can come
to the most delicate equipment,
even when soldered ‘Live'.
(You could be making quite a saving).
All prices include V.A.T. at 10%

iy
MODEL X25 MODEL G — 18 watt miniature iron, fitted with long life
220-240 Volts or 100-120 Volts, MODEL iron-coated bit 3/32"", Voltages 240, 220 or 110. PRICE: £2.15
The leakage current of the NEW CCN (rec. retail). P & P 5p.
X25 isonly a few microamps and 4 220 volts or ‘

cannot harm the most delicate
equipment even when soldered
"live'', Tested at 1500v, A.C.

240 volts. The
15 watt

) 4 VA miniature model
This 25 watt iron with it's CCN also has MODEL € — Miniature 15 watt soldering iron fitted 3/32" iron-
.truly‘rema_rkaplle heatscapa- neglibible coated bit. Many other bits available from 3/64"" to 3/16". Voltages
city will easily “out-solder leakage. 240, 220, 110, 50 or 24. PRICE: £1.93 (rec. retail). P & P 5p,

any conventionally-made Test voltage

40 and 60 watt soldering 4000v. A.C.
irons, due to its unique J Totally enclosed
construction.advantages. element in /

Fitted long-life iron-
coated bit /8", 2
other bits avail- )
able 3/32" and [ §
3/16". Totally
enclosed element
ceramic and steel
shaft. Bits do not ////'
"'freeze’’ and can Jd
easily be removed
PRICE: £1.93 (rec.
retaill P & P 8p.

ceramic shaft.

ST3 Stand - This stand is made from high grade
insulation material with a chromium plated strong 7
steel spring. It is suitable for all models and '

replaces all previous stands. The two sponges
at the side which are easily replaceable,
serve to keep the soldering bits clean.
Spare bits can be accommodated
as shown on the illustration.
PRICE: £1.00 (P & P 8p).

SAVE 10 PENCE X25&ST3

A}
&

'8

Fitted long- y
life iron-
coated bit
3/32". 4 other
bits available
/8, 3/16",
1/4' and 3/64".
PRICE: £2.15

Suitable for "gC- e or C240 & ST3 for £2.83 (P & P 13p).
production work &P Sp. ——=< OESIGN
and as a general HENTRE
purpose iron. _— | 4 MODEL SK.2 KIT
T ’-._—.',ﬁ‘.:"'_ | N Contains 15 watt miniature
; | =i T. | MODEL MLX KIT | ¥ iron fitted with 3/16" e
14z - Y | Battery-operated 12v. bit, 2 Spare . [\ predsion ‘
‘ x| 25 watt iron fitted MODEL  bits 5/32"
| with 15’ lead and 2 SK.1 KIT a": 3{3? 5
heavy clips for con- \ Contains 15 watt solde:r ssltr:and
nection to car battery. miniature iron fitted with 3/16” 34 “Fiow to
e |Packed in strong plastic bit, 2 spare bits 5/32"" and Solder’*
wallet with booklet 3/32", heat sink, solder, stand booklet.
""How to Solder"” and "“"How to Solder’’ booklet, PRICE: £2.87
PRICE: £2.27 (rec. retail). P & P 12p PRICE: £3.25 (rec. retail). P&P12p ‘;e%-( g’g’;”-

[:] Please send the ANTEX | enclose cheque/P.0 ./Cash
/ colour catalogue. (Giro No. 25681000)
I ’:] Please send the following: ... ... ... L I

l From radio or electrical dealers, vl MLIAY M e LAATENAE bhr sy esms b INANAES o . g . gl iy Ah 7 - nlaad I
car accessory shops or
I in case of difficulty direct from: —
ANTEX LTD. FREEPOST
(G stamp roguited) PLYMOUTH o777 #af - voodi iiasiome®uaves Moo s vrryarmmmwr rypmss roswss
I PLIIBR Tel: 0752 67377. wwn
N S A ——u«um————m——————————
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Anotheradvanced _
Hi-Fi stereo tape recorder/amplifier

from Philips.

3 heads.Solenoid-operated. Tip-touch controls.

2x12 watt RMS amplifier usable with the DC motors switched off.

Two built-in loudspeaker enclosures.

This is the N4418, number two in
the Philips range of advanced Hi-Fi
stereo tape recorders. In producing
this range, Philips have drawn on
decades of experience in professional
tape recording installations for studios,
computers and airports the world over.

Each machine easily meets the DIN
45 500 standard for Hi-F1i tape recorders.
Sophisticated design gives precise
control, simple operation, and great
reliability. Here are the main features:

4 tracks. 3 speeds - 74, 33, 17 ips.

Suitable for stereo and mono
recording and playback, multiplay,
echo during recording, A-B monitoring.

2x 12 watt RMS Hi-Fi amplifier
usable with recorder’s motors and tape
transport switched off.

Three motors - two DC motors for
reel drive, one DC capstan motor
electronically governed to keep tape
speed constant.

Tape tension comparators for
constant winding torque.

Three magnetic heads - one each
for recording, playback and erase.

Detachable lower head cover for
easy editing and cleaning.

For control of transport functions
and recording mode, illuminated
tip-touch controls are linked to
solenoids - giving easier, quieter and
more reliable operation.

Remote control unit (extra) with

same tip-touch buttons as recorder.
Sliding switches for function

selection-selected function illuminated.

Precise sliding faders for two

microphones and another signal source.

Recording stand-by (level
adjustable with tape stationary).

Two illuminated calibrated VU
type meters for recording/playback.

4-digit counter, zero reset, and
on/off Autostop to halt tape at pre-
determined position.

Sockets for headphones and
microphones easily accessible at front,
concealed under sliding lid.

Built-in acoustical boxes giving
2x 6 watts via 6” x 4” loudspeakers.

Reels lockable by means of metal
hub locks.

Removable transparent lid.

Amplifier detachable in one unit
leaving recorder functioning.
Frequency response:

40-20,000 Hz at 7% ips

with built-in stereo interference filter.

40-15,000 Hz at 32 ips 45500

60— 8,000 Hz at 1% ips
Wow and Flutter < 0:15 %, at 73 ips.

See your Philips dealer for a
demonstration. And for a free book on
all Philips Hi-Fi stereo tape recorders,
write to Philips Electrical Limited,
Dept SP, Century House, Shaftesbury
Avenue, London WC2H 8AS.

PHILIPS

Simply years ahead.

WW—007 FOR FURTHER DETAILS
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ANDERS MEANS METERS...

REGAL RANGE

B New 100° arc high quality meters at
low prices.

M Rugged taut band construction
— pivot and jewel available to order

B Sensitivities to 10 uA

B Very competitively priced for
OEM gquantities

B Modern styled meters in matt black
plastic cases with flattened arc
giving long scale.

TWO MODELS
R55 2.5in (63.5mm) Scale length
R65 3.2in (81.3mm) Scale length

Popular models and ranges are stocked indepth
while a specially equipped instrument depart-
ment enables swift production of non-standard
ranges and scales, to suit individual customer
requirements, in large or small quantities.

Anders provide what is probably the largest
range of meters available from a single source
in Europe: MC/MI, dynamometer, vibrating
reed, electrostatic, etc. in over 100 case styles
and sizes, a few of which are shown below.

Py

1%

5

Models KE1 and KE2
Miniature Edgewise
Meters. Nominal scale
lengths 1.2 and 2",

Available in sensitivities
Oxford Long Scale 240°. from 50 microamps

2 models, 5-5”, 8” scales. Moving Coil.
DC moving coil and AC
moving coil rectified.

Vulcan Moving lron. 4
models, 1-57, 1-8", 2-7",
3.7 scales. Voltmeters,
ammeters and motor
starting meters.

ey~ SES Y

Profile 350 edgewise

Kestrel Clear Front. 7
models, 1:3"—5-25"

4-3" scale.
DC moving coil and AC

scales. DC moving coil, moving coil rectified.
AC moving coil rectified, Horizontal or vertical
AC moving iron. mounting.

Send for fully illustrated catalogue.

Stafford Long Scale 240
6 models, 3-5"—11-5"
scales. DC moving coil,
AC moving coil rectified,
AC moving iron. Alsg 98
scale.

Lancaster Long Scale
240 . 2 models, 47, 55"
scales. DC moving coil
and AC moving coil
rectified.

““DERS ElE[mnm[S llml‘E“ 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—008 FOR FURTHER DETAILS
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-'ﬁoudspeaker; ]

appointed dealer

Look out for this sign

it's a good deal more meaningful than most .

B & W are not playing hard to get. Far from it.

We've appointed — very selectively — a national network of
Authorised B & W Dealers to demonstrate. install and
service our famous loudspeakers.

You can expect our dealers to have good demonstration
facilities. and installation technicians who reallv know their stuff.
Above all, B & W dealers will maintain the kind of after-sales
service you’ve the right to expect.

Ask to hear B & W speakers where you see the sign; it
could be the beginning of a totally rewarding experience.

6.
.m.
W B & W loudspeakers are in
K great demand abroad. So much so. We would like to send you a copy of our new

we have been honoured with book of B & W loudspeakers and the address

the Queens Award to Industry for of our Authorised Dealer in your area.
export achievement.

_,. —=
N

A Meadow Road Worthing BN11 2RX
E=ISVAV] clectronics  [eomeinuiit

DM 70
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Mullard Communications Contact

GOMMUHIGATIOHSI
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Contact us at Mullard for all your communications equipment.
‘communications’ components... Some of our products are well-established
components for telecoms, broadcasting, favourites, others are at the forefront of
radar and navaids. We have unique current technology.

resources for their development and Some are made on an extremely large
production, and have devoted literally scale, some are customer specials. Please
millions of pounds to meeting the let us know of your own particular
component needs of manufacturers of requirement.

ARACTOR DICOD

New tuning and multiplier types announced

Tuning Varactors The new tuner and multiplier Multiplier Varactors
Three new silicon varactor diodes, varactors come in the same type of Two silicon multiplier varactors
all with a wide electronically standard microwave have also been announced. These

tuned capacitance range, have package. are high efficiency
been introduced by Mullard. types BXY56
and BXY57,

Designated types BXY53,
BXY54 and BXY55,
they have total cap-

acitance ratios of
40, 65 and 7.0

and are intended
for use in both

low and high
order multiplier

A

respectively. circuits with
Typical output
capacitances frequen-
at —4V are cies in the
1.0, 4.7 and range
15pF. Reverse 3 to 8GHz.
ratings are 60V at Cut-off
10nA. Low insertion loss, frequencies
another important feature, at -6V are

160 and 140 GH:
respectively. Power ratings are

5.2 and 6.6W, and the reverse rating
is 60V for both types. For further
transmission line, and measured information on all five of these new
at 2GHz for the BXY53 and BXY54, varactors please use reader enquiry
and at 1GHz for the BXY55). service no. WW 100.

Fs

is0.8,0.5 and 0.25dB for the

three types respectively (this
is under small signal conditions
with the diode at the end of a 50Q
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Unique transistors-unique

for TV transposer
service

The very strict requirements
that have to be met by power
amplifiers in TV transposers
are reflected in the perform- __
ance that is expected of
individual transistors.

Mullard transposer
transistors are available
which are unique in being
designed, specified and guaran-
teed forthis special application.
The d.c. safe operating area is
exceptionally large compared with
earlier types, making for completely
safe operation at high powersin class
A and ensuring extremely low inter-
modulation distortion. Furthermore,
they are 100% individually tested for
intermodulation in the manner pre-
scribed by transposer manufac-
turers.

—
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An advanced diffusion process is
employed in which arsenic is used as
an emitter dopant. This allows the

"’-f'

performance 1}
( ﬁ‘ depth of diffusion to be
4

very accurately controlled
‘; and a very thin base
N A Y is obtained giving

e a minimum fp
of 2GHz. The
maintenance of

.’ %JI{WWJWMWWM i perfomanc

operating life is

assisted by the employ-

ment of a sophisticated gold

metallisation system.

At 860MHz, the most powerful

member of the Mullard transposer

transistor family, the BLX98, has a

power gain of typically 5-0dB, giving

a minimum output of 3-5W with

intermodulation distortion better

than 60dB. For data on this device

please use reader enquiry service
no. WW 101.

FREQUENCY
AGILITY...

..Keyto
improved
radar
operation

Radar jamming, both unintentional
and deliberate, can be overcome by
the use of frequency agile systems.
This well-known fact has tended to
obscure the many other important
advantages which frequency agile
radars offer.

They greatly facilitate the detec-
tion of fluctuating echoes and so give
increased range. They reduce the
effects of ‘glint’, or interference
between echoes from different parts
of the target, and so enhance tracking
accuracy. They provide for decor-
relation of the target from clutter.
And they completely eliminate early
or ‘second-time-round’ echoes.

The key components for such
systems-frequency agile magne-
trons and voltagecontrolled local
oscillators—have been developed by
Mullard against the background of a
thorough study of fast AFC and
related system requirements.

The Mullard magnetrons are
spin-tuned, the internal tuning
element being rotated via a magnetic

coupling through the vacuum en-
velope. A rapid and truly random
variation of frequency over the oper-
ating band is obtained. A typical
100kW X-band magnetron being
made at Mitcham sweeps through
450MHz in 500ps. Other types can
be supplied, including those for
J-band, and preset frequency locks
can also be provided.

Mullard local oscillators for this
type of application are realised in
the form of microstrip integrated
circuits, and a typical LO comprises
a linearised varactor-tuned tran-
sistor oscillator multiplier. A salient
feature of the device and its control
system is, of course, its ability to
follow the ‘magnetron’s large and
rapid frequency variations.

A good introduction to this whole
subject is provided by Frequency
Agile Radar-a review of techniques
and advantages. Write to Dept.
CMS/C14 at Mullard House for a
free copy.

Mullard Communications Contact

Mullard Communications Contact
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Mullard uwhf modules are com-
pletely encapsulated and the ques-
tion of tuning or trimming simply
does not arise.

They have outputs of 2.5, 7.0 and
17W. And if you want to couple them
together there are no problems: they

all have 50Q input and output im-
pedances. There are many other
features attractive to the equipment
designer. They will withstand load
mismatch, they will accept input
overdrive and they will remain stable
even when the supply voltage sinks
to 10.5V or rises to 16.5V.

Naturally they cost somewhat
more than the sum of the discrete
components, but this is more than

outweighed by the time you save on
design, manufacture and test. All very
well for the designer, but also very

Mobile design...

WHYDOIT
THE HARD
WAY?

A visitor to our Application Lab-
oratory recently couldn’t believe his eyes
when we showed him one of our uhf.
wideband amplifier modules. He held the
inch-long pack in the palm of his hand, and
it took a demonstration to convince him that
it could be taken straight from its wrapping well for the user and maintenance
and cover the band 380 to 512MHz without any ‘ engineer. For data please use reader
tuning or ‘tweaking up’ whatsoever. In fact enquiry service no. Ww102.

Latest broadband
transistors boost
performance of TV
distribution systems

The excellent broadband per-
formance of Mullard transistors such
as the BFY90 and BFW16A has led
to their widespread use in TV aerial
amplifier and distribution systems.

These well known types are now
being supplemented by a new family
which, thanks to an advanced dif-
fusion technology, has an even higher
performance. It comprises types
BFR90, 91, 92, 93, 94 & 96 which are
ideally suited for operation from 40
to 900MHz and give an output of up
to 1V across 75Q. All are individually
tested for essential parameters such
as intermodulation and cross-
modulation distortion.

Using BFR94s, for instance, a
push-pull amplifier can be made with
a bandwidth of 40 to 300MHz, and
featuring 12-channel cross-modula-
tion distortion of only -98dB at an
output of 32dBmV. The 3-5GHz
transition frequency of the BFR94
results in an amplifier with high
power gainand a noise figure whichis
almost independent of frequency.

For data on transistors in the new
family please use reader enquiry
serviceno. WW103.
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FOUR ADVANCED
PLUMBICON TUBES
MARK 10TH ANNIVERSARY

Four new Plumbicon tubes, the
most advanced yet, are being an-
nounced this year, the tenth anniver-
sary of the introduction of this kind of

camera tube. Plumbicon tubes
are now regarded internationally as
‘standard’-in fact 90% of the world’s
colour TV cameras are fitted with
them.

The four new tubes are additions
to the Mullard 1-inch XQ1080 family.
They feature a unique anti-comet-
tail gun and bias light pipe, and anti-
halation discs are fitted as standard.
Output capacitance is low and en-
sures optimal signal-to-noise ratio.

All four new types have an ex-

*Registered trademark for TV camera tubes

tended red response and are intended
for monochrome and red chromi-
nance charmels. The spectral re-
sponse cut-off of broadcast tube
XQ1083 and its industrial counter-
part XQ10&4 is 900nm. Broadcast
tube XQ1085 and its industrial
counterpart XQ1086 are of similar
construction but have infrared filters
giving cut-off at 750nm.

Simpler gigahertz
amplifiers with
new transistor

A new n-pn silicon transistor
featuring a very high transition fre-
quency and low noise has been an-
nounced by Mullard. With a noise
figure of 4-0dB at 2GHz and a power
gain of 8dB this new device, the
551BFY/A, considerably simplifies
whf and microwave repeater station
design.

Broadband amplifiers with centre
frequencies of up to 2 or 3GHz can be
designed relatively easily by taking
advantage of the high gain of the
551BFY/A. With it microwave re-

peaters can be made to operate on a
‘straight through’ basis, there being
no need for conversion down to an
intermediate frequency.

In radar systems, too, and ultra
high-speed data communications
systems operating at gigahertz bit
rates the 551BFY/A is an extremely
attractive device. An interesting
military application is in electronic
warfare countermeasures where it
can replace travelling wave tubes in
octave band amplifiers.

The typical transition frequency
of the 551BFY/A (at f=500MHz) is
5GHz. Vigomax. is 20V, and Iomax.
25mA. Total permissible power dissi-
pation up to ambient temperatures
of 60°C is 300mW. A miniature
ceramic encapsulation is used which
is compatible with stripline and
microstrip circuits. For data please
use reader enquiry service no. Ww104.

AGOODBUYIN’

The case for buying in sub-systems
or sub-assemblies instead of work-
ing with discrete components is not
always indisputable. But in many
areas there are clear-cut savings to
be made on development and pro-
duction costs and, quite frequently,
there are size and performance
advantages. The modules for mobile
transmitters described in this
‘Contact’ are a case in point. The
microwave field is another.

The Mullard company is particularly
well placed for this kind of micro-
wave activity. Not only does it have
the resources to design and manu-
facture microwave sub-systems, it
designs and makes the discrete com-
ponents as well. There is complete
vertical integration of the whole
activity, and consequent economic
and technical advantages.

Much of this Mullard work has in
the past involved conventional ‘three
dimensional’ components and wave-
guide technology, but microwave
integrated circuits using microstrip
technologyare now assuminggreater
importance.

With the tremendous advances
being made in discrete microwave
devices, it is not surprising that thin
film circuits are more appropriate
for many sub-systems. A Gunndiode
of micron dimensions, for instance,
is incongrous when used with 3cm
waveguide plumbing. And with
transistors having an fr of 5GHz
allied solid-state techniques must be
used for the circuitry.

However, the customer’s first
need is to know whether a ‘sub-
system approach’ is viable for his
particular project. This he can find
out by supplying Mullard with a
‘black box’ specification. A technical
appraisal will be prepared and sent
to him in about three weeks.

By ‘Electron’

Mullard components for communications D

BROADCASTING -TELE_C(.)MMUNICATI'ONS * RADAR - NAVAIDS - MILITARY

Mullard Limited Mullard House Torrington Place London WCIE 7HD

Telephone: 01-580 6633
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Vortexion 50/70 WATT ALL SILICON AMPLIFIER

WITH BUILT-IN 4-WAY MIXER USING F.E.Ts.

This ‘is a high fidelity amplifier (0.3%
intermodulation distortion) using the
circuit of our 100% reliable 100 Watt
Amplifier with its elaborate protection
against short and overload, etc. To

0600060,

5
“
VORTEXION 1% S50/7Q/FET %@s

this is allied our latest development of
F.E.T. Mixer Amplifier, again fully
protected against overload and com- ; |
pletely free from radio breakthrough. - SR SLESe .

The mixer is arranged for 2-30/60Q balanced line microphones, 1-HiZ gram input and l-auxiliary input followed by
bass and treble controls. 100 volt balanced line output or 5/150 and 100 volt line.

50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN 5-WAY MIXER USING F.E.T.s
This is similar to the 4-way version but with 5 inputs and bass cut controls on each of the three low impedance balanced
line microphone stages, and a high impedance (10 meg) 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 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 100V balanced line or 8-16 Q 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 .3V out on 600
ohms upwards.

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms-15 ohms or 100 volt line

output for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input
0.4V on 100K ohms.

THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4-channel F.E.T.
mixer, 2-30/608 balanced microphone inputs.1-HiZ gram input and l-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.

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
+ 1 dB. Less than 0.2% distortion at 1 Kec/s. Can be used to drive mechanical devices for which power is over 120
watt on continuous sine wave. Input 1 mW 600 ohms. Output 100-120V or 200-240V. Additional matching transformers
for other impedances are available.

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. The response is level 20 to 20,000 cps
within 2 dB and over 30 times damping factor. At 20 watts output there is less than 0.2% intermodulation even over
the microphone stage at full gain with the treble and bass controls set level. Standard model 1-low mic. balanced and 1
auxiliary input.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 1SF
Telephone: 01-542 2814 and 01-542 6242/3/4 Telegrams: "Vortexion, London S.wW.19”
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www-amerecanradiohistory. com


www.americanradiohistory.com

Wireless World, November 1973 al3

GOLD{ ), concentric

Every Tannoy “Monitor Gold"’ dual-
concentric loudspeaker is individually tested
and given its own serial number. Every
“"Monitor-Gold" has a frequency curve taken
on Bruel & Kjaer measuring equipment, and a
ABRIDGED MONITOR GOLD copy of this curve will, in future, be provided
TECHNICAL SPECIFICATION with every unit.

2L — i e s
10" I 154 ] 15’ ]

— — — —  Thewholerange of
Power Handling Capacity 25w 35w 50w Tannoy Dual-Concentric
s = s , S T ——{ unitssounds very similar,
Frequency Response 27-20,000 HZ | 25-20,000 HZ | 23-20,000 HZ depending on the
=L S - | ——+—————— selected enclosure, and
' Intermodulation Products less than 2% | less than 2% | less than 2% the different types are
L o e —— 4+t | ideal forcombinationsin
Impedance via 8ohms | 8ohms 8 ohms Quadraphonic systems.
Crossover network (5 ohms min.) !(’5 ohms min.) [(5 ohms min.)
L = b (s il
|| Bruel ;Kn;: ) Bruel-& Kjcer A Brilet & Kyper . i ]
Briel & Kjcer P i Range: dB Rectifier: Lower Lim. Freq.: Hxl- Wr. Speed: mm/sec. Paper Speed: mm/sec.
C o ‘“L’ e LN BEN B B mE avm amn o Y TTYTY VY LA B Yy Y g ¥y ¥ yoy)ors
e o [T | | T T T e
“0p20 ‘ — ~- L L=l 5 —t e
Measuring Obj.: I /\‘ I { -1 \/\ = =1 I 1
= o ! Y\ I EEs Tl ]
O e e N B 0 oy e e =]
_:u‘.’;?._. | / ; \-.-—- b S 1 &:.3;_ .::::T
LM-?OHC L g: ] ! q‘“‘jzf__}:l-bo
~ ‘ i H s T " R
i | 14 ‘ I8 At =y
Rec No._ . 10F5 = t A O 0 e i e s e P
oueT6ghs | | ! EE. HE s ST
Sani g obol il | 1111 1 ‘ Nl
2 o] 5 2 : in.
_CPOI?*J § Mulhp’y Freq. Scaleby\ H:_Za(r)gl_eyel;'ooo § Z0 5000 "100_0_ _(?%ﬁﬂg QESHL

Response curve of 12” Monitor Gold mounted on Works test Enclosure

"\ TANNOY +/

Norwood Road, West Norwood, London
SE27 9AB Tel: 01-670 1131
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Electronic valves (a comprehensive range)
semi-conductors (a wide variety)
integrated circuits...and now a comprehensive
range of Hybrid Microcircuits.Pricesonrequest.

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 are nearly
always available for immediate delivery. Write now for e TRADE MARK
technical specifications and ‘prices: Teonex Limited, TEO N EX AVAILABLE ONLY
2a Westbourne Grove Mews, London W11 2RY, [ FOR EXPORT
England. Cables: Tosuply London W11. Telex: 262256

WWwW-——012 FOR FURTHER DETAILS
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New automatic digital bridge
fromWayne Kerr

WAYNE KERR

Automatic Bridge B900

——

Facitity

Wayne Kerr's new B900 is one of the best
value-for-money bridges in the world.

ltis universal, has a wide range, and gives
immediate digital readout of resistive and reactive
terms-simuitaneously.

On allten ranges, for every type of measure-
ment available, the displays provide a co mplete
indication of the numerical value {up to 19999),
polarity, decimal points and units—automatically
andin halfa second.

+1378.50F . +147.20m0 ¢

Series

Bridge
. Facitity
Bridga REnge i

3

K i

—

Direct measurements of Q, dissipation and dc volts.
2,3,& 4-terminal. Automatic lead compensation.
4-Quadrant: +ve or —ve C,L,1/C,Gand R.
Overallcoverage:

10u) - 200MQ inH - 20kH

0.001pF - 20,000uF 10py - 200u
Accuracy: 0.1%(102-200M),0.3% (10mQ-100)
in allquadrants. Frequency: 1kHz Outputs: Analogand TTL.

.. Formore information phone Bognor(02433) 25811,

orfillin the coupon.

B e e e e e e e,

| Please send me details of the B900.

I For the attention of Mr.

I Company name and address

WAYNE KERR

A member of the Wilmot Breeden group.

W W - Nov
Post to Wayne Kerr, Durban Road, Bognor Regis, Sussex PO22 9RL

———— e e e e ]

|
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B(UNITS

& =21 KEF ELECTRONICS LIMITED
TOVIL MAIDSTONE ME15 6QP

Tel 0622 57258

Reg in England No 702392

Research based on the premise that loudspeakers could
be made to reproduce sound more accurately by the
efficient utilisation of plastics and metal alloys has enabled
KEF engineers to evolve the current range of chassis
speakers.

Results of research on these materials plus spin-off
from other technologies has enabled KEF to achieve
precise quality control in production, reliability and accu-
rate sound reproduction under wide extremes of operating
conditions.

Many of the world’s leading manufacturers recognise
these salient points and insist on using KEF drive units
in their equipment.

Eull details of chassis speakers and dividing networks
are available on request.

WW—014 FOR FURTHER DETAILS
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We’ve got something special for 98 people.
(According to our calculations.)

1487 readers can’t be wrong.

When Advance Calculators, in conjunction with Wireless
World, produced a desk-top calculator kit . . . well, it was a
great success.

There were 1487 do-it-yourselfers who thought it was
good value for money — and good technology. They bought;
we almost sold out.

Now we’ve only got 98 left. And we won’t produce this
model in kit form ever again.

So, if you’d like to make your own calc (in less than two
hours) and you’ve got £40.00-+ £4.00 VAT to spare, send
your cheque today.

Because it’s first come, first served.

After all, we don’t want everyone to own a limited
edition.

| World calculator kits. I enclose my cheque for £44.00.
l

WW-—015 FOR FURTHER DETAILS

WAV americantadi

The Wireless World Calculator Kit. Only £44.00
including VAT, postage and packing. Four functions.
Eight digits. Floating decimal point and a constant. Full,
easy-to-read instructions. And real value for money.

e m e —

To Advance Calculators, Raynham Road, Bishop’s Stortford,
Herts. Telephone: Bishop’s Stortford 55155.
Please send me immediately one of your remaining 98 Wireless

Name.. ... .
Address ...

1229

histern/-—corm
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No half measure!

D.C. VOLTS
100 wV to 1000V

D.C. VOLTS
14V to 1000V

A.C.VOLTS
10 wV to 1000V

EVENTS TO
1 MILLION COUNTS
PER SECOND

FREQUENCY
to 8MHz

FREQUENCY
to 100MHz

RESISTANCE
.001Q to 1,000M<2

CAPACITANCE
1pF to 10,000uF

TIME INTERVALS
0.01mS to 1
MILLION SECONDS

D.C. CURRENT
0.1nA to 10A

FARNELL DIGITAL MEASURING

SYSTEM

The Farnell Digital Measuring System
provides a wider range of measurement
than is generally possible with digital
multimeters.

There’s a choice of 3, 4 or 6 digit main
frames and any module may be used with
any frame. The module slips into the main
frame on runners and is secured by a
locking shaft. Simply and quickly in this
way, the instrument is converted to mea-
sure voltage, frequency, period, events,
resistance, capacitance etc.

An obviouschoice when equipping anew
laboratory because the display section
and power supplies are bought just once
—in the main frame. Additional functions
areobtained at far less cost than complete
single purpose digital instruments by pur-
chasing the required modules.

To obtain a 16 page brochure describing
this equipment contact:-

FARNELL INSTRUMENTS LIMITED,
TELECOMMUNICATIONS DIVISION,
SANDBECK WAY, WETHERBY, YORKSHIRE.
TELEPHONE 0937 3541 - TELEX 557294

LONDON OFFICE: TELEPHONE 01-802 5359

WW-—016 FOR FURTHER DETAILS
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Numbers
f } | button marked “cancel’’.

This enables him to make
adirect comparison with
the original and so learn
just which recording

Set up a QUAD 33 with + 1 on
the treble control, and you will
obtain a response precisely
defined; readily and
accurately repeatable. This

response has a shape rather defects need what
different from most run of correction. A QUAD user
the mill tone controls and gets the best out of every

there are, as you may guess,
good reasons for this.

Then as the listener is
not expected to know just
what a given response F
curve does to the ) =
signal off the . :
record, we provide a

record—every time—and
enjoys the music to
the full.

Send postcard for illustrated
leafiet to Dept. (WW), Acoustical
Manufacturing Co. Ltd.,
Huntingdon PE18 7DB.
Telephone: (0480) 52561.

3

R e e

~ QUAD
for the closest approach to the original sound

QUAD is a Registered Trade Mark

See and hear QUAD on Stand No A6 International Audio
Festival & Fair, Olympia, 22nd-29th October 1973

WW-—017 FOR FURTHER DETAILS
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balance delicately adjustable to
suit your cartridge — or Acos
cartridges — because all Lustre
Pick-up arms have two plug-in
headshells. Variable Magnetic
anti-skating, stylus overhang,
lateral balance and height adjust-
ment plus an oil damped arm

lifter are all featured in this
precision made arm.

literature oN
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wite 0% % ombion 9U2""
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el: 04
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e COSMOCORD

. Road, Walt Cross, Hertfordshire,
018 FOR R DETAILS Cosmocord Ltd., Eleanor Cross Road, Waltham Cross, Hertfordshire

\Telephone: Waltham Cross 27331 J
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Haltron—International
specialists supplying the
widest range of electronic
valves, semiconductors and
integrated circuits can now
give you even better service.
Our modern, much larger
factory provides space to
expand and meet your
requirements. Governments
and other users worldwide
specify Haltron products for
their outstanding high quality
and confirmed reliability.
This, backed by expertise and
efficient handling of export
orders ensures a unique
universal reputation.

Haltron

Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,
Orpington, Kent BR5 3Q.J
Telephane: Orpington 27099
Telex: 896141

-
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SHIBADENS NEW
TIME LAPSE RECORDE

A single VIR that brings

maximum FLEXIBILITY
to any application

Shibadens new Time Lapse Recorder mixes and matches recording and
playback times so that whatever your requirement you can get the
complete answer with this versatile new VTR unit. The SV 612 E (K)
will shorten one recording and lengthen another or vice versa. And
however you use the Recorder — for Traffic Systems, the study of
nervous diseases, sporting events or to improve security - no matter
what the mode, you will not be troubled with tape compatibility,
because the SK 612 E (K) uses tapes on any EIA-J type | format VTR.

CHOICE OF FIVE RECORDINGS If you' need maximum flexibility for record and playback in a single
Each unit offers a choice of five recordings and playback periods — unit you need Shibadens new Time Lapse Recorder. Write now
ranging from 1, 6,12, 24 or 48 hours. Reproduction quality and picture for full technical specifications.or telephone the Shibaden

stahility are maximised by the use of ferrite video heads. The SV 612 E (K) Technical Service.
is equipped with AGC for video and audio output and has audio

dubbing facilities. ”Ir‘””l 5”,”‘”[’

From a standard 60 minute tape you can obtain up to 48 hours playback. (U.K ) LlMITED
The Quick Motion playback permits extensive use for such studies as BROADCAST & CCTV EQUIPMENT MANUFACTURERS
flowers in bloom and metamorphasis whilst for sporting events the slow Lodge House - Lodge Road . Hendon . London

motion playback facility extends a one hour recording at normal speed NW4 4DO. Telephone: 01_203 4242/6

t0 6,12,.24 or 48 hours.

WW-—021 FOR FURTHER DETAILS

TYPE CR100

Designed and built to professional standards this British
product introduces a new price/performance concept in pen-
recording. Modular design and optional facilities permit an
advanced system to be built up at a modest cost.

Facilities include access to a transmitting potentiometer with
or without ““High-Low’’ alarm facilities; remote control of
speed selection; extension of basic speed ranges by externally
generated digital pulses; ability to ‘slave’ one recorder to
another for chart speed correlation; event marker; range of
existing and projected plug-in pre-amplifiers.

Slewing rate: 200 mm/sec

. Sensitivity: 50uV/cm - 500 mV/cm [with pre-amplifier]
Speeds: 1, 2, 5, 10, 20 sec/cm, 1, 2, 5, 10 min/cm
Paper size: 270 -mm wide [DIN 16230]
Paper drive: Digitally controlled stepper motor
Pen type: Ballpoint, fibre tip, capillary
Pen drive: Infinite resolution d.c. potentiometric servo

LCompact, robust design

Price £175.00 [with pre-amplifier CR120 Mk.2]
Price subject to VAT

5.3. Lloyd instruments Limited

Brook Avenue, Warsash,Southampton SO3 6HP. Tel:Locks Heath 4221

SVE TRLEMEDS =2 Telex No. 477042 JAY JAY - SOTON

WW—022 FOR FURTHER DETALLS
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Learn about modern TV design
by building this

The new Heathkit GR-9900 portable 12" UHF
Monochrome Television kit. A unique chance to double
the pleasure available from any other television set —
because you build this yourself.

We've used the latest modular construction and
advanced design concepts to produce an outstandingly
high performance TV worthy of the Heathkit name.

All the main electronics are mounted on two easy-to-
assemble printed circuit boards—this plus the use of no
less than four integrated circuits perform the complex
function of IF, video, sound, line frame and scan.

Factory pre-aligned coils make alignment very easy and
there are four presetable pushbutton controls for

channel tuning—a luxury found in very few other models,
The quality and fidelity is therefore excellent, and of a
far higher standard than most ready-built televisions

in the shops.

The GR-9900 is portable too—equally at home on

FREE
HEATHKIT CATALOGUE

Contains something for
everyone : Hi -Fi Stereo
Testers & Instruments, SWL
Metal Detectors .. evena
Battery charger Kit

Mail the coupon . .. Today!
Heath (Gloucester) Limited,

Gloucester GL2 6EE.

Visit the London Heathkit
Showroom at

233 Tottenham Court Road
Tel 636 7349

(Prices slightly higher than
mail order)

the mains or off your 12 volt battery for car, boat or
caravan use. Add to this Heath’s world renowned
experience in the design of equipment for first-time kit
builders, and you will be impressed on all counts of
engineering, styling, and performancae.

The instruction manual is surprisingly simple with big,
clear illustrations to map out your way. Would-be
TV engineer? Here's your chance to learn—by actually
building a television yourself. The manual not only
shows you how to get 100% personalised quality control
on your own; in the event of anything going wrong, a
Trouble-Shooting section enables you to find the fault—
and, in most cases, to put it right unaided.

The GR-8900 is a kit you'll be proud to build and
own. You have a cnoice of fully finished cabinets in
teak or modern white and the kit price, £62.70 (carriage
extra), includes a FREE high performance indoor aerial.

Ma:l order prices and specthcations subjuct to change without notice)
9

Choose cash or Heath Monthly Budget Plan

= e e e e e

Please send me a FREE Heathkit catalogue and
| details of your Cash and Low Deposit terms

Name
Address !
1
] . _—
HEATH J Heath (Gloucester) Limited,Dept. WW/11/73
Gloucester GL2 6EE. Telephone 0452 29451
Schlumberger ’

————— e e e e
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The latest colour TV tuner-

f

Mullard has a really
advanced range of vhf,
uhf and vhf/uht electronic
tuners. The latest of these
is the ELC 1043/05
Varicap’, designed to meet
the exacting requirements
of British transmission
standards up until the
late 1970's.

Technically, the Varicap’
has many advantages;


www.americanradiohistory.com

now in quantity production
at Mullard, Thornaby

a considerably reduced
noise level; far greater
reliability and it replaces
outdated electromechanical
tuning systemes.

For the stylist there are
new freedoms; the tuner
can be sited practically
anywhere on the set, it's @
great deal smaller, and
the buttons have a
feather-like feel.

Varicaps’ are coming
off the production line at
the Mullard Thornaby plant
at the rate of many
thousands a month.

And increasing.

Thornaby —yet another
important ‘component’ in
Mullard's massive
investment in colour
television, helping to
increase an already

\anana amaricanradiahiston.com

imposing export
performance. And helping
you to produce the finest,
most up-to-date, colour sets
in the world.

In quantity and quality.
For today and tomorrow
from Mullard Limited.

Mullard O .
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THE KF FAMILY

AUDIO 73—O0LYMPIA
SEE THE RANGE

OF KF SPEAKERS
ONSTANDD18

SUGGESTED
RETAIL PRICES

KR8—£34.00(PaIr)
KR10—£41.00 (Pair)

KR20—£68.00(raiRr)
KR26—£120.00 (pair)

FOUR GREAT HI-FI SPEAKERS
and exciting new products — including electronics — showing for the first time BEAUTIFUL
DESIGN, first class performance — HI-FI Speakers with real ‘customer
sales-appeal’

ASHTON ROAD
BREDBURY
STOCKPORT,CHESHIRE
TEL: 061-480 7428

WW-_024 FOR FURTHER DETAILS

A MEMBER OF THE FARNELL ELECTRONICS GROUP OF COMPANIES

BIAS ELECTRONICS  Accurate and direct
measurement of speed without

coupling to moving parts

Excellent Performance
High Reliability

Mono or Stereo ¢

4 track 1" versions

in console, rack mounting
or transportable form.
Atvery reasonable prices.

FRAHM

resonant reed TAGHOMETERS

for hand use or permanent mounting
Ranges and combinations of ranges from 900 to 100,000 r.p.m.
Descriptive Literature on Frahm Resonant Reed Tachometers and

ITMOoIOOMI® O—DC-H® O0OO0OO0OTMW

Frequency Meters available from the sole U.K. Distributors. Manuyfacture
and Distribution of Electrical Measuring Instruments and Electronic

Phone or write to

BIAS ELECTRONICS LTD 01_947 31 21 Equipment. The largest stocks in the U.K. for off-the-shelf delivery.
UNIT8 COOMBE TRADING ESTATE ANDERS ELECTRONICS LIMITED
112-120 COOMBE LANE, LONDON SW20 OBA. Anders means meters

48/56 Bayham Place, Bayham Street,
London NW1 Tel: 01-387 9092
WW—025 FOR FURTHER DETAILS WW—026 FOR FURTHER DETAILS
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Linstead
Twin Stabilised
Power Supplies

Each comprising:

Two powerful bench supplies.
Continuously variable.
Independently operable, or in series, or par-allel:
Fully protected against overload and chort circuit.
In one compact robust case.

The B.I.LE.T. guide to success
should be read by every ambitious engineer.
Do you want promotion, a better job, higher
pay ? “New Opportunities” shows you how to
get them through a low-costB.I.LE.T home study
course . There are no books to buy and you can
pay-as-you-learn.

Send for this helpful 76 page FREE book now.
No obligation and nobody will call on you. It
could be the best thing you ever did.

ENEEMCUT OUT THIS COUPONER BN BN

CHOOSEA NEW FUTURENOW!

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

PORER SuPmY Tyer g,

2 x 0 to 20V 0 to 0.5A

with twenty 1 volt steps and fine
control,

Voltage set by controls.

Current. continuously monitored,
0 to 100mA, 0 to 0.5A.

Current limiting protection.

LrrslEad

means agood deal

in electronics

Linstead Electronics, Roslyn Works, Resiyn Road,
London N15 5]B Telephone: 01-802 5144

WW—027 FOR FURTHER DETAILS

MECHANICAL Work Study [J CONSTRUCTIONAL
A.M.S.E.(Mech) [] Works A.M.S.E. (Civil) [}
gggFEnbg Crafts.[ Management (] grchitecture a
' abrication [ . uilding O
Diesel Eng. O g:m,UGHTSMA" Carpentry & Joinery [J
Inst. Eng. & Tech. [ M Civil& Municipal Eng.[]
inst. Motor Ind. [] A.-M.L.E.D. 0 Constructional Eng. [J
Maintenance Eng.[] Electrical . Construction
Mechanical Eng. [] Draughtsmanship(J §yuryeyors Institute 0
Sheet Metal Work [) Gen. . Council Eng. O
Welding 0] ;.—3’2‘#%'5'.5&1?32"’5 Health Eng. [
:t:g;::)cyﬁléa Technical Drawing [ I":lys(:raol;hﬂclfilders H
A.M.S.E.(Elec) [ RADIO & TELE- Inst. Clerk ot Works [
C&GElec.tng. [] COMMUNICATIONS Inst Works &
2x01030v 010 1A C&GElec. Inst. [] C&GRadio/Tv/ . HighwaySupers. []
Set by switches and fine control. C&GElec. Tech. [ Electronics [] ainting 0 .
Meters switchable for volts. ComputerElec. [] C& GTelecomm. Struct IE“”’“"E U
0to 100mA and 0 to 1A. Electronic Eng. [ Technicians [J 2 '“e uralkng. %
Re-entrant protection. Pilot Electrical E"g D Prac. Radio.& E|§C. svne
indication of overload. Install. & Wiring (] Radio A (with kit) (] GENERAL
MANAGEMENT & adie mateEu;:m [J AgriculturalEng.  []
PRODUCTION Radio Servicing & _ Council of Eng. Inst. []
Computer Prog. [ Repairs [] General Education E
Electronic Data Transistor Course [ Pract. Slide Rule
Esﬁmal:ir'?;essmg 0J TV Main & Serv. ] Pure &Apphes‘aths -
Foremanship [ AUTO & AERD Refrigeration 0
Inst. Cost & Man. _ Aero Eng. [J Rubber Technotogy [}
Accountants (] AM.IL.M.). (] SatesEngineers 0
Inst. Marketing [ A.E.C. Cert. University Ent. 3

Management

Network Plannin
Personne! Man.
Production Eng.
guality Control
alesmanghip
Storekeeping

UL Hive

£54

pius VAT

NAME

[J Auto Engineering
Motor Trade Man. [] Auto Repair

*H
0
[J MAA/IMI Diploma [
% Motor Vehicle

Coaching for many major exams, including C & G. and also assistance in

SEND FGOR
YOUR FREE
BOOK NOW!
BRITISH INSTITUTE
OF ENGINEERING

H
% G.C.E. 580’ & A’
LEVEL SUBJECTS
Over 10,000
Group Passes

C &G AutoEng.
Garage
Management []

Mechanics []

BLOCK CAPITALS PLEA!

SE
ADDRESS *

OTHER SUBJECTS .

www—americanradiohistorv-com
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New,
active filter
takes over
- from passive
networks

These active filters are designed to take over the functions
of passive filter networks in audio telecommunications
systems. They offer several advantages, in space—saving,
economy and reliability.

As a size comparison, one active filter will take up the same
space as two Post Office Type 3000 relays. By using the same
fixing and terminal holes as the relays, it offers an extra
convenience when basehoards are being prepared. By
replacing inductive components with solid state devices,
filter characteristics have been obtained at less cost, without
insertion loss, and with increased flexibility and economy.
These new active filters have B.P.O. approval, and have wide
applications, in the audio area and in signalling and control
systems.

Whiteley

versatility...

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING

SHEET METAL FORMING/FINISHING

PLASTICS MOULDING
ENCAPSULATION

WHITELEY ELECTRICAL RADIO CO. LTD.

Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074

WW—028 FOR FURTHER DETAILS
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JOSTY

AUDIO UNIT KITS
PSYCHEDELIC KITS

GUITAR TREMOLO KITS

~ F.M. STEREO KITS

~ PHOTO CELL AMP KITS

7 POWER SUPPLY KITS, etc, etc.

* Kk *x %

JOSTY THE ESTABLISHED
NAME IN EUROPE
THE NEW NAME IN GREAT
BRITAIN FOR ELECTRONIC
CONSTRUCTION KITS

FULL RANGE WITH WORKING
EXAMPLES WILL BE ON SHOW AT

THE INTERNATIONAL AUDIO
FESTIVAL AND FAIR
OLYMPIA 23rd to 28th October
STAND G80 1st Floor Gallery

*Also preview of many new additions
for Spring ‘74

FOR FURTHER INFORMATION
CONTACT THE JOSTY STOCKIST IN
YOUR TOWN.

SOLE IMPORTERS FOR U.K.

RADIO SUPPLIES

(COMPONENTS) LTD.

P.O. BOX 27,
HARTLEPOOL, QH,B,!%
TSZ4 7BR- October23-28

WE ARE EXHIBITING

WW-—029 FOR FURTHER DETAILS

wwWW-americanradiohistorv. com


www.americanradiohistory.com

Wireless World, November 1973

a29

Westinghouse TV
colour tubes
guarantee purity

in both colour
and black & white

Today's Westinghouse
Electric colour tubes, in
addition to offering recognised
excellence of colour definition,
have white field purity. . .vitally
important to reception of black
and white transmission.

Two67cm diagonal versions
These improved Westinghouse
tubes are made available in two
configurations ~ the standard
90° and the 10cm shorter pro-
file wide-neck 110° version. . .
permitting their compatibility
to the needs of the larger por-
tion of European TV set manu-
facturers.

Expanded European facilities
Pacing the growing demand in
Europe for Westinghouse tubes,
we have made a permanent
commitment to fully support
our customer. m With trained
technical sales personnel in
major European cities. m With

warehousing and testing facili-
ties in Kassel, W. Germany and
Le Mans, France. m With a sus-
taining European oriented R&D
programme.

Customer oriented

In these ways—compatible pro-
duct availability~outstanding
development facilities—local
technical assistance. . .Westi ng-

house Electric respond to dy-

The10° & AB7-140X TV colour tube is 10 cm
shorter in profile than the 90° @ A67-120X
.. .both offer superb colour definition as
well as white field purity for black & white.

WW—030 FOR FURTHER DETAILS
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namic customer require-
ments — here in Europe and
throughout the world.

Westinghouse Electric S.A.
1 Curfew Yard, Thames Street
WindsorBerks.Phone Windsor
63392. Telex 847069.

GENEVA FRANKFURT LONDON
MILAN PARIS STOCKHOLM

@)

Westinghouse Electric
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Save

millimetres
AND money

with this new
BrimarTube

If you're pianning an oscilloscope —or any
instrument for waveform monitoring — Brimar has
good news for you. The Brimar D10-230
mono-accelerator tube is a real winner where low
cost and small size are important considerations.

Shortin length, small around the neck, itcan
save you a whole lot of space . . . give you far
greater freedom in your designing. The flat4”
diameter face offers minimum total scans of 80mm
and 64mm, in X and Y directions respectively. And
its voltage requirements are within the capability of
normal, low-cost, transistorised circuits.

This tube with its Standard B14G Colour tube
base also allows economies to be made in Socket
costs and, being round, reauires no twist coil.

* Maximum overall length: 260mm
* Maximum neck diameter: 38mm
* First anode voltage: Va1, 1500V
* Second anode voltage forfocus: Va2, 230 to 380V
* Grid voltage for spot cut-off (approx.):
Vg —30to —65V
* X plate deflection coefficient: Dx, 21 to 26V/cm
* Y plate deflection coefficient: Dy, 13 to 16V/cm
* The standard phosphor is GH
(green, medium persistence).

Ask for full data, or for a
sales engineer to call -
CRT reliability
Thorn Radio Vailvesand
Tubes Limited,
|M Moltison Avenue, Brimsdown, Enfield,
Middlesex EN3 7NS.

Telephone: 01-804 1201 VT

WW-—031 FOR FURTHER DETAILS
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VWA T WW
POWER UNITS

NOW AVAILABLE W|TH3
VARIABLE OUTPUTS

PRODUCTION TESTING
DEVELOPMENT
SERVICING

EDUCATICN

+ V.AT.
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.

Type VRU/30/25 — £158.80 é

Other units are also available
with outputs of:

0-60V 12A.
0-120V 6A. ALL CONTINUOUSLY
0-240V 3A. VARIABLE

SEND FOR FURTHER DETAILS
OF THESE VERSATILEUNITS TO

L d
valywAw LIMITED, BROWELLS LANE,

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

WW—032 FOR FURTHER DETAILS
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MODEL 41
R.F.SIGNAL GENERATOR
Price £35.00.

FROM APRIL ist PLEASE ADD 10% ON TO PRICE FOR VAT.

150 KHz'— 220 MHz on fundamentals.
8 clear scales — Total length 130mm.
Spin-Wheel Slow Motion Drive 11— 1 ratio.
Overall Accuracy — 23%.
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 35p. extra.

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

WW—033 FOR FURTHER DETAILS
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From Goldring. . .
New support for the belief that what goes into

a record ought to come out of it.

The Theory is perfectly simple. It brings advances in every aspect of design.

A good cartridge should take from a record all the The small low-mass diamond point which is
subtle shades of original sound that are stored there, mounted on a new type of specially polished lightweight
and re-create them for your enjoyment. aluminium tube, combined with the new visco-elastic

The Practice is a little more difficult. material used for the pivot pad, makes for greater

Now Goldring bring the ideal closer with the new tracking abilit?/.
820 series. ) v Aspecial ‘tie wire’ minimises fore and aft sty us

A brand new family of cartridges thatbuildsonthe  movement, reducing non-linear distortion to a minimum.
advances already achjeved by the Goldring 800 series. The total effectis a cartridge that, other equipment
Providing cartridges that are not on ly capabie of making  being equal, can narrow almost to vanishing point the
the most of all that good recording can offer now, but difference between the original recording and the sound
have the capacity to keep pace with new developments that comes out of your speakers. )
in the art of quality recordings. There are three models in the range. The 820 with

The 820 series retains the true transparency of spherical stylus. The 820E and 820 Super E, both with
sound and the true transduction techniques of bi-radial styli. Write for details and full specifications,
earlier designs. And satisfy yourself that ‘what goes in comes out'.

The 820 ~one of
the modelsin
the new range.

Performance | ®
E The new 820 series
The experfs cartridge by Goldring @

1 Khz:20dB.
Gioldring Limited, 10 Bayford Street, Hackney, London E8 3SE. Tel: 01-985 1152

Recommended playing wt.
2 grammes.

Stylus point radius: -0006” 15y,
Frequency range: 20hz-20Khz.

WW—034 FOR FURTHER DETAILS

oenix tlectronics (Portsmouth Ltd.
Reg. Office.
139-141 Havant Road,
Drayton, Portsmouth, Hants.
PO6 2AA. A few examples of our semiconductor stocks —
AAZ 15 0.11 ZENER DIODES
BC 107 0.11 400mW 3.3V to 15V 0.1
BC 108 010 W 4.7Vi0 22V 0.22
BC 109 011 10W 8.2V 10 24V 0.83
afde: BC177 0.15
BC 178 0.14 THYRISTORS
BC 179 0.15 1A 400V 0.82
BCY 70 0.18 7A 400v 1.04
BCY 71 0.22
. . , . BCY 72 0.15 FET.s
Full mer_nber of AFDEC — the industry’s association BDX 18 1.32 2N 3819 0.a1
offranchised electronic component distributors. BDY 63 0.88 2N 3823 0.70
. BD 135 0.33 2N 3824
NOW — you can get the same service and range of BD 136 0.37 P
pProducts normally available to industrial customers. i o Ve - ., T
. . | . rogrammable
Brand new devices from the industry leaders in ME 0412 0.15 TIS 43 = 0.26
component manufacture — large stocks on our shelves. %E g;gz 8';2 TTL LOGIC Ve's
Our_prlces include VAT at the current rate — and TIP 30A 0.66 All 74 series available
carriage on all goods is free. | 1N 823 0.59 7400  Gate 0.17
fme et o : IN914 0.08 7413 Trigger 0.43
Send for our catalogue and price list — we'll mail that TN 4148 0.08 | 7441A Decoder 1.31
to you free, too. 1N 4001 0.07 7453 Gate 0.21
1N 4004 0.10 7474  Flip-Flop 0.43
1N 4007 0.13 7490 Counter 0.98
1N 5402 0.17 74121 Monostable 0.65
1N 5406 0.21 74156 Multiplexer 1.64
15920 0.08
Please send your catalogue free! L pod oon | prTLroRICHES
2N 2222A 0.24 | All 930 series available
2N 2369 0.16 930  Gate 0.33
Name ... e 026 | 948  Fiip Fiop s
2N 2926 0.12
Address ... 2N 3053 0.22 LINEAR I/C’'S
2N 3054 0.49 709/741 Op. Amp 0.36
© B e S e e e o ame o e k61 2T o amme o e P8 G be wroiereie 2N 3055 0.63 723 Volt Reg. 0.90
2N 3702 0.12 747 Dual Op. Amp. 0.87
............................................................... 2N 3704 0.12 430 3WAF. Amp. 1.21
2N 4060 0.13

WW-—035 FOR FURTHER DETAILS
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BULGIN

Do It Yourself

Burglor_f/—\lorm
|

COMPLETE
WITH EVERY
ACCESSORY

AS SIMPLE
TO WIRE
AS A

COMPRISED OF BELL CIRCUIT

KEY SWITCH CONTROL
Breaking into premises and burglary

is on the increase and the private
homes of everybody are at risk. Apart
from untold damage usuaily done in
the search for valuables one can never
replace items of sentimental value or

remove the continuing stress of insec-

LATCHING SWITCHES R . .
urity experienced by many victims.

; he Bulgin Security Alarm System

is a has been designed for the pro-

" 7 tection, at minimum cost, of average
BATTERY MAGAZINE premises and once installed as instruct-

ed is highly efficient. Simply switch-
on when leaving your home and ensure
peace of mind.

Acomplete system can be installed
in a few hours by anyone with the
technical ability to wire a simple
electric bell circuit. Thousands of
these kits have been sold at home and
overseas and are giving every satis-
faction. Delivery is from stock and a
large range of accessories are also

available.

UNDERDOME BELL

Send for our fully illustrated leaflet.

Recommended Retail Price
£13:55 + VAT

A. £ BULGIN & CO. LTD.

ELECTRONIC COMPONENT MANUFACTURERS

BYE-PASS ROAD  BARKING  ESSEX 1611 0AZ
TEL: 01 594 5588 (12 lines) PBX. TELEX: 897255

WW—036 FOR FURTHER DETAILS
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Celestion Loudsp=2aker Engineering
advances the state of the art to a
new plateau.

Ditton 66
Studio Monitor

i 1.) Celesion’s new super
tweeter. 2.) New design
‘pressure mid-range unit.
3.} Ultra Linear 12” Bass
drive unit. 4) AB.R.
ensures controlled bass

¢ down to 16Hz.

| 5.) Precigion crossover for
! l perfect system integration.

=

A new Loudspeaker of advanced design suitable for studio
use and for home installaticns of the highest qua ity.

UNITS: HF 2000 (dome *pressure’ typ21 MF 500 (Mid-range
Dome ‘pressure’ type) Ulera linear 12" bass driver and 12"
ABR. The crossover has resulted from considerable re-
search and crossove= poinzs are at 500 Mz and 5000 Hz 80
Vvatts Maximum, 4-8 ohm. This moniter loudspeaker system
has an exceptionally wide and flat frequency response.
Very low order harmonic and inter-modulatior: distortion.
Precise response to transients. Beaut fully maintained polar
response ensures absence of unwanted direcdonal effects
and provides a highly satisfactory ste~eo image throughout
tne listening area. Matchec pairs.

SIZE 40 x IS x 113 Natural Teak or ¥alnut Cabinet

|Celestion

_
Loudspeakers for the Perfectionist

ROLA CELESTION LTD.

DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP

WW-—037 FOR FURTHER DETAILS
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# Amplivox Minilite.
Untouched by human ear.

New Minilite weighs amere50g.Yet it combines maximum
operating efficiency with absolute wearer comfort.
With Minilite, Amplivox have avoided the problems of the old
fashioned earpluginsertsthrough ingenious useofan adjustable

earpiece. An acoustic tubewith sibilant filter replacesthe heavier ‘

{1

and more familiar boom microphone. Pressure pads are out too,
L oh o instead there is a non-metallic headband with
«: . " special bars that give stability without
~...J uncomfortable pressure.
Specified for Eurocontrol, Minilite is being widely used in air traffic
control, aviation and communications control as L
well as other branches of industry. Minilite is,
undoubtedly,the headset ofthe seventies. It's just
one of the wide range of high-quality specialist
products for civil and military use from Amplivox.
No-one else offers so much for so little.
To find out more about the Amplivox range of
communications products - writej today

stating your application requirements to:

Racal — Amplivox Communications Limited
Beresford Avenue, Wembley, Middx., England.
Tel: 01-902 8991. Cables: Amplivox Wembley.

Telex: 922101

. fA
7
/ "
v“i:bz
IR/A/C/A/L} /5
The Electronics Group /S RE §
/
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GABRAPHONE
invites you
O a preview
of the new
Ol series

ALTO PA

-TR m

TENOR PA
£
PR

3 SOPRANO PA
(PR |
l_aAn'p'oue 1

TR - PR |

BASS PA

TONE & vOL
UNIT

Incorporating a high fidelity
sound reproduction system
that is unique in concept,

character and performance.

THE CONCEPT

. the system is a complete
breakaway from the standard
approach of expecting a single
amplifier/loudspeaker combination
to provide adequate. reproduction
of all frequencies at any volume
level.

R.CHANNEL LS
L.CHANNEL LS

BARITONE
Y

ALTO PA

.

THE CHARACTER

evolved from years of
research and development into

multi-frequency signal processing

techniques. Integrated circuits,
modular construction, electronic
switching. electronic filters,
equalisation of signal sources
and many other patented
processes make the “2001~

WW—039 FOR FURTHER DETAILS

TENOR PA

loOPRmNO PA I

series the most exciting British
produict on the market tocay.

THE PERFORMANCE

... come and hear it, on our
stand — G.70:— at the
International Audio Festival and
Fair. Olympia-London'22-28
October 1973.
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nirolled Solderin

System Type PC/1

ower ¢

When not in use the iron can be
safely left in the easy-location
spring holder.

In the event of a faulit in the
iron, the unit is protected from
damage by the output fuse.

-

Reliable joints need a clean
bit. The wiping sponge is
mounted on the top of the
power unit just where it is
needed.

The signal lamp on top of the power
unit shows when power is on, and
varies in intensity with power setting.

The iron is connected to
the power unit by a 3-core
lead fitted with a 3-way non-
reversible plug, which mates
with a matching socket on
the power unit.

Specially designed low-volt-
age power supply unit buiit
into the bench stand base.
The output power to the
iron is controlled by a tran-
sistor circuit and is completely
free of sharp transients, R.F.1
etc. which could causedamage
to semi-conductors.

The power being fed to the iron is
regulated from 6 watts (approx.
200°C) to 25 watts (approx.
450°C) by simply rotating one
control on the front of the power
unit.

The handle of the iron is specially
designed to provide ease of
handling and maximum operator
comfort and efficiency. The
virtually unbreakable one piece
nylon moulding remains cool
even after prolonged production
line use at maximum power. The
light weight and perfect balance
of the PC/1 iron make rapid

. _ and accurate soldering almost
A wide range of non-seize, fully automatic.

slotted bits are available in both
plain copper and iron-coated
‘long life’ types.

The long-life. thermally efficient element is
fully protected from physical damage by being
enclosed in the stainless steel shaft. The lnw
voltage, transient free D.C. element supply
ensures absolute safety for both operators
and sensitive components: no induced or
leakage voltages can be present at the bit.
As an additional safety measure the element
shaft is earthed (the earth can easily disconnect
if the bit and element shaft are required to
‘float’). The element unit can be replaced simply
at low cost when necessary.

i
g
LITESOLD CONQUEROR Suction De-Soidering ETC/1 ADAMIN
High Quality Soldering Lighweight Iron and Attachment (fits ETC/1 Electronicaily Ultra Miniature Irons
Irons, 10w to 60w spring stand and CONQUEROR) Temperature Controlled 15w and 18w

System
Send TODAY for FREE Catalogue with full details of this and other equipment.

LIGHT SOLDERING DEVELOPMENTS LTD

28 Sydenham Road, Croydon CR9 2LL Tel: 01-688 8589 & 4559

WAL americantadiohistanscom
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YATE s E L E CTR o N I cs C.W.O PLEASE. POST AND PACKING

PLEASE ADD I10p TO ORDERS UNDER £2.

F LITWIC K ) L T D. Catalogue which contains data sheets for most of the

DEPT. WW ELSTOW STO RAGE DEPOT ?gmponencs listed V:jl” be sent free on request.

p stamp appreciate:
KEMPSTON HARDWICK OPEN ALL DAY SATURDAYS
BEDFORD PLEASE ADD 10% V.A.T.
RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES

4+W lIskra high stability carbon flm—very low noise—capless censtruction. $W Mullard
CR25 carbon film—very small body size 7-5 x 2:5 mm. W 2% ELECTROSIL TRS.
Power Values Price

400V: C-001pF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047F, 24p. 0-0068uF, 0-01uF, 0-01SuF,
82;21;Flg 033pF, 3p. 0-047uF, 0-068pF, O-IuF, 4p. 0-15uF, 6p. 0-22uF, T4p. 0-33uF, 1p.
n

watts Tolerance Range available 1-99 100+ 160V: 0- OIuF 0-015uF, 0-022uF, 0-033uF, 0.047uF, 0-C€8uF. 3p.IuF, 33p. O-I15uF,
3 5% 4-375252-20MQ E%; :p ggp 43p. 0-22uF, 5p. 0-33uF, 6p. 0-47uF, 73p. 0-68uF, 11p. |-OuF, 13p.
3 10%, 33MQ-10MQ P -8p
; % e E24 3.5p p MULLARD POLYESTER CAPACITORS C280 SERIES
3 109 10-3.9Q El2 Ip 0.8p | 250V P.C. mounting: 0-01uF, 0-01SpF, 0-022uF, 3p. 0-033uF, 0-047uF, -0-068yF, 34p.
i 5%‘: 4.7Q0-1MQ ElI2 ip 0-8p O-1uF, 4p. 0-15uF, 0-22uF, 5p. 0:33uF, 64p. 0-47pF, 83p. 0-68uF, Vlp. |-OuF, 13p.
4 109 19-10Q El2 &p 5.5p | !-5uF, 20p. 2-2uF, 24p.
Quantity price applies for any selection. ignore fractions on total order. MYLAR FILM CAPACITORS 00V CERAM
P 0-001uF, 0-002uF, 0-005uF, 0-01F, 0-02uF, B S IS
{00pF to 10,000pF, 2p each.
DEVELCPMENT PACK 24p. 0-04pF, 0-05uF, 0-068uF, 0 1uF, 3ip.
0-5 watt 5% Iskra resistors 5 off each value 4.7§2 to IMQ. y
EI2 pack 325 resistors £2-40. E24 pack 650 resistors £4-70. ELECTROLYTIC CAPACITCRS—MULLARD O15/6/7
(21;7{\6) I2/26/325| 346/232323//66333 ;3//6I364 3//6% 6 8//40 6: 8(/)63 |/O/25 IO/gB a|5/I6 15/40, 15/63,
33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16, 100/4,
POTENTIOMETERS . 0 . 100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6-3, 220/16, 330/4, 6p. 47/63, 100/40, 150/25,
Carbon crack Sked.to 2ML, log or linear (log 3 W, lin 3W). 220/25, 330/10, 470/6-3, Tp. €8]63, 150/40, 220/40, 33016, 1000/4, 10p. 470/10. 680
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. / P / /40, 330/ / p- 470/10, 680/6-3,
::)SO/|L060/6I%0(|)?I00/632220%01é63 IOBOO/IOJO;zp 458/2(5) 680%/0IG 1500/6-3, 13p. 470/40 68//25
- ) 18p. 330/63, 680/40, | 25, 1500/16, 2200/10, 3300/6-3
SKELETON PRESET POTENTIOMETERS 1700/4, 21p. i i : .
Linear: 100, 250, 500Q and decades to 5MQ. Horizontal or vertical P.C. mounting
(0-1 matrix). N SOLID TANTALUM BEAD CAPACITORS 12p
Sub-miniature 0-IW, 5p each. Miniature 0-25W, 7p each. 0-IuF 35V 2.2uF 35V 22uF 16V
0-22uF 35V 4.7uF 35V 33uF 10V
TRANSISTORS 0-47uF 35V 6-8uF 25V 47uF 63V
ACI07 I15p AFI126 20p BFlIS 25p OC42 12p 2N3707 12p 1-0uF 35V 10uF 25V 100uF 3V
ACI126 12p AFI39 32p BFI73 20p OC44 t2p 2N3708 10p
ACI127 15p AFI78 32p BFI77 28p OC45 12p 2N3709 Ilp VEROBOARD JACK PLUGS AND SOCKETS
ACI28 15p AFI80 40p BFI78 3ip OC70 12p 2N3710  Hlp 0-1 0-15 Standard screened I8p  2:-Smm insulated 8p
ACI3I 12p AFI8I 40p BF!79 32p OC7I 12p 2N3711  Iip 2% x 33 22p lép Standard insulated 12p  3-5mm insulated  8p
AC132 12p BCI07 12p BFI80 32p OC72 12p 2N3819 32p 23 x5 24p 24p Stereo screened 35p  3-5mm screened 13p
ACI76 I5p BCI08 12p BFI8I 32p OC8I 12p 2N4062 12p 33 x 33 24p 24p Standard socket  15p  2-5mm socket 8p
ACI87  22p BCI09 12p BFI194 14p OC82D I12p 2N4286 20p 3ix5 27p 27p Stereo socket 18p  3.-5mm socket 8p
ACI88 22p BCI47 12p BFI9S 149p 2N2646 60p 2N4289 20p 17 x 23 75p 573p
ADI40 50p BCl48  12p BFI97 15p 2N2904 20p 40360 35p 17 x 33 100p 78p D.I.N. PLUGS AND SOCKETS
ADI49  45p BCI49  12p BF200  32p 2N2926 10p 4036! 35p 17 x 5 (plain) — 82p 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
ADI6|  33p BCIS7  14p BF750 20p 2N3054 58p 40362 40p 17 x 32 (plain) — 60p Plug 12p. Socket 8p.
ADI62  36p BCIS8 \4p BF7S| 20p 2N3055 60p 40408 40p 17 x 24 (plain) — 41p 4 way screened cable, 15p/meter.
AFI14 20p BCISY 14p BF752 20p 2N3702 I3p ZTXI08 I5p 23 x 5 (plain) — 12p 6 way screened cable, 22p/metre.
AFI15 20p BCI187 22p BU7105 225p 2N3783 :lp ‘Z$X380 ;gp P‘2£‘x 33 (Aplam) I 5 ;;p
AFI16 20p BDI3I 75p OC26 45p 2N3704 3p ZTX302 P in insertion too P P
AFI17  20p BDI32 75p OC28  50p 2N3705 12p ZTX500 I5p Spot face cutter  42p 42p BATTERY ELIMINATOR £1-50
AFL18 38p BDI33 75p OC35 50p 2N3706 llp ZTX503 20p Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery.
ZENER DIODES WIRE WOUND POTS LARGE (CAN) ELECTROLYTICS
400mW 5% 3-3V to 30V, I2p. 3w, 10, 25, 502 and decades to 100kS2, 35p. 1600uF 64V 74p 2500uF 64V 80p 4500uF 16V 50p
- 2500uF 40V 74p 2800uF 100V £2-60 4500uF 25v  £1-68
DIODES 2500uF SOV 58p 3200uF 16V 50p S000uF SOV £1-10
RECTIEIER SIGNAL HIGH VOLTAGE TUBULAR CAPACITORS—I,000 VOLT
BY 127 1250v 1A 12p OQAB8S 7P 0-0IuF I0p O O47uF 13p 0-22uF  20p
BZYI0 800V 6A 25p OA90 5p 0-022uF 0-1uF  13p 0-47TuF  22p
BZY13 200V 6A 20p 0A9l 5p POLYSTYRENE CAPACITORS 160V 22%,
IN4001 Sov 1A 7p 0A202 7p | 10pF to 1,000pF EI2 Series Values, 4p each.
I N 4004 400V 1A 8p IN4148 S5p
007 1900 - 10p BAL 8» | SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
The GDI is the world's first semiconductor that can convert a concentration of gas or
BRUSHED ALUMINIUM PANELS THERMISTORS smoke into an electrical signal. The sensor decreases its electrical resistance when it
12in X 6in, 25p; 12in x 24in, 10p; 9in x 2in, 7p VAI1055S 15p absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
VAI066S 15p methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or smoke.
SLIDER POTENTIOMETERS VAIQ77 ulgg This decrease is usually Iarge enough to be utilized without amplification. Full details
RS3 . and circuits are supplied with each detector.
gﬁ[,“é",_’é |96nKm;S'LGT&;.'!elgéfr:):(“::a;g:?mm. Detactor GDI, £2. Kit of parts for detectors including GDI and P.C. board but excluding
DUAL GANG, 10K + I0K etc. log. or lin. 60p. case. Mains operated detector £5-20. 12 or 24V battery operated audible alarm £7-30.
KNOB FOR ABOVE, 12p. THYRISTORS As above for PP9 battery, £6-40.
FRONT PANEL, 65p. . 2N5060 50V 0-8A  30p | PRINTED BOARD MARKER 97p
:lsidi:ugzganélrgm;4;‘321'[2':?;55:;{:’::":‘ vlvézz %&SFM;O?;?OXA?'BA :ZP Draw the planned circuit on to a.copper laminate board with the P.C. Pen, allow to dry,
with ﬁxings. for 4 pots. B 106D 400V 4A 55: and immerse the board in the etchant. On removal the circuit remains in high relief.

LARGE RANGE ITT/TEX

AS IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL

1=l 12-24 25-99 1004 § 7448 185

p p p p | 7450 18

7400 18 16 14 13 | 7451 18
7401 18 16 14 13 | 7453 18
7402 18 16 14 13 | 7454 18
7403 i8 16 14 13 | 7460 18
7404 20 18 ié 14 | 7470 30
7405 20 18 i6 14 | 7472 30
7406 50 45 40 35 | 7473 40
7407 56 50 44 38 | 7474 40
7408 36 30 27 23 | 7475 55
7409 36 30 27 33 | 747¢ 40
7410 18 16 14 13 | 7480 100
741 23 21 20 18 | 7481 125
7412 36 30 27 23 | 7482 100
7413 34 28 26 22 | 7483 100
7416 45 43 39 34 | 7484 120
7420 18 16 14 13 | 7485 250
7421 36 30 27 23 | 7486 45
7426 32 29 23 20 | 7490 75
7430 20 18 16 14 | 7491A 100
7432 40 36 32 28 | 7492 75
7440 20 18 16 14 | 7493 75
7441 80 75 70 65 | 7494 95
7442 80 75 70 65 | 7495 105
7443 125 120 115 1S | 7496 100
7447 175 165 150 120 |} 74100 250

NUMBER ORDERED REGARDLESS OF MIX

175 i70 165 § 74118 100 82 73 64
16 14 13 | 74121 43 40 38 36
16 14 13 | 74141 100 95 90 85
16 14 13 | 74145 150 140 135 130
16 14 13 | 74150 330 280 250 220
16 14 I3 | 74151 io 100 95 89
28 25 24 ] 74153 120 110 105 95
28 27 23 | 74154 200 180 170 160
38 36 30 | 74155 150 120 100 86
36 32 28 | 74156 130 120 100 96
52 50 49 | 74180 155 136 112 105
36 32 30 | 74190 195 190 185 180
95 90 85 | 74191 195 190 185 180

115 1o 105 74192 200 190 180 164
96 90 85 | 74193 200 180 170 150
97 95 92 | 74196 200 190 180 170

115 110 105 | 74197 200 195 180 170

g %

7
67 60 52 LINEAR IC’s
92 85 79 | 709 4 pin DIL 40p
70 65 60 | 741 8 pin DIL 40p
68 60 52 | 741 14 pin DIL 38p
90 85 80 | 723 14 pin DIL 95p

100 95 90 | 747 14 pin DIL 85p
95 90 85 | 748 8 pin DIL 45p

240 235 230 | DIL sockets 4 pin and 16 pin 16p
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KONTAKT 60 One-offmanship

FOR INACCESSIBLE CONTACTS
—More than just a cleaner

KONTAKT 60 guarantees praised at a

perfect cleansing of

contacts chemically Sports Complex

’ T in accordance with today’s s

. technology bt L h

1n Lancasnire
Reinlgue L KONTAKT offers the following

:’,:::.:” E ?dgzgtjeegse:x;s and _sulphides the safe SNS SOlved the

P 1 s\;vaa:cesx.:vnhout attacking contact sub- Complex problems Of

2. Contains carefully selected solvents

which do not attack plastics whereas they Supplying the

do dissolve resinified contact greases and

. gi:r;tains no silicone. necessary
facilities

3
4. Contains a light lubricant in order to
avoid the contact paths being corroded

5. Prevents further oxidation setting in.

6. Prevents ‘creep’ currents.

Because of these outstanding properties
Kontakt 60 is one of the best and most
popular contact cleansing agents in the
world.

Users include: Rolls-Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brandes,
Mullard, Plessey Co., etc.

OTHER KONTAKT PRODUCTS ARE:—

R -,

70 Protective Lacquer 80 Special Siliconized
. Polish
e \TIEHeISPIay 100 Antistatic Agent for
75 Cold Spray for Fault Plastics
Location 101 Dehydration Fluid

Write for full details of above or complete range of
Kontakt products to:—

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

81 Piccadilly, London, W.1. 01-629 9556

WW—045 FOR FURTHER DETAILS

Walter Scott Industries
1} MINITRON

‘ 7 Segment Indicator
— | TTL Compatible
1-100 100-500
90 p 87 p

fplus V.A.T. & post & packing)

1

B Monitoring and line testing
B 3 track cartridge player

3015F
ROBUST MINIATURE CONSTRUCTION

E Switched crystal controlled
FM Tuner

Input Group Selector Panel

PRINTED CIRCUIT MOUNTING

CLEAR BRIGHT DISPLAY

&

]

L

Output foudspeaker Group

& 100,000 HOURS LIFE

@

®

@

Selector Panel

Four 40 watt x Three input
mixer amplifiers

INT

LOW VOLTAGE 4-6 volts

LOW CURRENT 4-6 mA per segment
EX-STOCK DELIVERY

.3
Setting New Standards
3015G In Service to Distributors and Installers
B . SNS Electronics Group
WS 7 St' Stephen S St" BrIStOI BSI IEE 851 Ringwood Road, Northbourne, Bournemouth. BH11 8LN
tel (0272) 292966 Tel: Northbourne (02016} 5331/4°
London Sales Office: 01.907 0057
WW-—046 FOR FURTHER DETAILS WW-—047 FOR FURTHER DETAILS
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Barr&Stroud
ActiveFilter Modules

If you need high-pass, low-pass, band-pass or band-stop
filtering, our EF-series active modules have a lot to offer.
They're all solid-state, compact and lightweight, and
your own external components are used for tuning

and response selection. No wonder they're being
used by more and more design engineers every
day. Complete details appear in Pamphlets

1672 and 1700 ; ask for your copies today.

EF10 Series—low pass,
response down tod.c., THz-
30kHz cut-off, 12-36dB/
octave stop-band attenuation

EF20 Series—high pass.
résponse up to 1TMHz, THz-
30kHz cut-off, 12-36dB/

octave stop-band attenuation r-‘:.ai---ws‘
EF40 and EF41 Universal — _&M!lﬁ:__"___

band-pass and band-stop
with centre frequencies 0-1Hz
to 10kHz—band-pass Q up to

200—band-stop Q up to 10.
Supplementary operation in low-pass,
) BARR AND BARR & STROUD LIMITED
high-pass and all-pass delay modes. w Anniesland, Glasgow G13 1HZ
Tel: 041-954 9601 Telex: 778114
1 Pall Mall East, London SW1Y 5AU
Tel: 01-930 15641 Telex: 261877

~ e
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Tmps—\lnlts-llhms\ METER PROBLEMS?
th S"“‘ﬁﬂﬁlsmr Test

5
ac < & 5 P AC 2 5% ORLY
v T3 ELECTRONIC OVERLOAD PROTECTION 72\

In fact the meter you need for general laboratory bench or
field use can be found in our range of Multimeters.

All are competitively priced and include unique technical
features.

Deliveries are currently exstock,

For full details send for our new brochure,

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

Full Information from:

CDSMDCDRD HARRIS ELECTRONICS (London)

k Cosmocord Ltd., Eleanor Cross Road, Waltham Cross, Hertfordshire. 138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

Telephone: Waltham Cross 27331
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; H%ﬂﬂHAMM{

to all BB.C.
specifications

YU METERS

TO THE BELL
SPECIFICATION

OVERSEAS AGENCIES
R.Schmidt . Copenhagen Denmark
OyChester Helsinki Finland
Theal N.V. - Amsterdam  Kolland
Vianello Milan italy
Rieck Bergen Norway
Eltec Lisbon Portugal
Nordstrand Stockholm Sweden

Zi/zﬂ:/)ﬁ%z/w
lfURlCAL INSTRUMENTS LTD

CHILTERN WORKS
HIGH WYCOMBE
SUCKs
ENGLAND

WW—051 FOR FURTHER DETAILS
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One-offmanship

succeeds again
ataNight club
in Essex

SINS willentertain
and solveallthe
problems you
may have

dARBIRERIREX

AN

Monitoring and line testing panel

6 Channel Stage Mixer with
selected Reverb

Microphone and input group
balancing panel

40 watt Paging Mixer Amplifier
Automatic 8 track cartridge player

Loudspeaker outout Group Selector

2 x 100 watt Stage Power Amplifiers

Setting New Standards

In Service to Distributors and Installers

SNS Electronics Group
851 Ringwood Road, Northbourne, Bournemouth, BH11 8LN

Tel: Northbourne (02016) 5331/4
London Sales Office: 01 907 0057
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alperstars

HIGH-PERFORMANCE MF-HF RECEIVERS for

% P & T Stations % Civil Aviation Networks
% Maritime Mobile Service

High-grade receiver designs with a choice of tuning wide
enough to span the whole world of MF-HF
communications.

Here is simply unbeatable performance. Outstanding
frequency stability. Unyielding front-end protection.
Unrivalled AGC. Plus exceptional dynamic range and
blocking characteristics. From this greattwosome:

R551 Selection of continuously variable or full
frequency synthesis tuning 15kHz — 30MHz. Supplied
to leading P & T authorities. Type approved by British
Ministry of P & T and overseas administrations as a ship’s
main receiver and in use by major shipping companies.

S A member of the Rediffusion organisation @
RedifonTelecommunications Limited %

R499 10 switched channels, 265-525kHz,
1.5-30MHz. Optional filters, BFO and carrier reinsertion
to provide any or all of CW, MCW, USB, LSB, ISB
and DSB modes with choice of bandwidths and remote
control over more than 25km. Inservice withP & T
organisations, in civil aviation networks and in coast
stations throughout the world.

Redifon Telecommunications Limited
Radio Communications Division
Broomhill Road London SW18 4JQ
Tel: 01-874 7281 Telex: 264029

TO INDUSTRY
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Goncentration!

the new Brandenburg 812
solid state HV module
has all the advantages

An Alpha Range stabilised HV supply in modular form —that's
our new Model 812. a further example of Brandenburg’s
specialised design and engineering facilities. Itis really compact,
has exceptional stability. can be 'built-in” or used free starding,
Is available in positive or negative form, and has front panel
mounted controls. Solid state inverters, operating at high
frequency into a ferrite cored transformer, provide ths required
voltage rectified by a conventional Cockroft Walton multiplier.
A high stability resistor chain provides feed-back to the
comparator amplifier. Send for full details now.

W Input voltage 28V d.c. + 4V.
Output voltage 15 to 30kV d.c.
& Output current 500uA.

M Factory reversible.

W Outputripple <3V,

M Stability 40 PPM for 15 MIN.

Yet another Brandenburg piece in the
high voltage game.

brandenburg

STABILISED HIGH VOLTAGE

Brandenburg Limited, 939 London Road, Thornton Heath, Surrey.
CR4 6JE, England. Telephone : 01-689 0441. Telex: 946149.
Agents or distributors in most principal countries.
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One-offmanship

acclaimedbyva
L.ondon Hospital

SINS diagnosed the
installers multiple
problems and
solvedthem

= Eaﬂ
« 1y 5 il

EFFEFIFIRFYEIES ¥

1T

LR T DY

B Monitoring and line testing panel
M 4 Channel Microphone mixer

M 2 Gram. Channels

B Pre-fade Monitoring facilities

B Selected Output Groups

B 5 channel Radio output

INT

Setting New Standards

In Service to Distributors and Installers

) SNS Electronics Group
851 Ringwood. Road, Northbourne, Bournemouth. BH11 8LN

Tel: Northbourne (02016) 5331/4
London Sales Office: 01 907 0057.
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Our two new ranges of 75 ohm TV distribution
cables are now made on an extrusion line unique in
Western Europe.

\We're one of the most technologically acvanced cable manufacturers, using new
techniques to produce TV distribution cables at a consistently high standard to tolerances
much closer than previously possible. At very competitive prices.

Aerialite will specially
manufacture TV distribution
cables for any special TV
application—also, you can
make use of the Aerialite
free technical advisory
service to help you in the
selection and application of
distribution cables.

The two ranges:

Aeraxial Semi Air Spaced
Polyethylene dielectric copper
taped braided and polythene
sheathed television distribution
cables. Five cables in the range,
with inner conductor sizes from
1.27 mm to 3.05 mm.

Solid Polyethylene dielectric
copper taped and polyethylene
sheathed television distribution
cables. Five cables in the range,
with inner conductor sizes from
0.73 mm to 3.65 mm.

For further information, send for
Acerialite’s new publication
giving full technical
specifications of the latest range
of TV Distribution Cables.

Tc Aerialite Cables Limited:
Pl=ase send me your brochure

] |
Aerl i entitled Aerialite Television Distribution Cables.
- l NAME

Aerialite Cables Limited, POSITION

Castle Works,
Stalybridge, Cheshire SK15 2BS. . COMPANY
Telephone: 061-338 2223

Cables: Aercables, Stalybridge. ADDRESS
Telex: 669902

WW_—055 FOR FURTHER DETAILS
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5C mi
*24 hour Service
FEX Stock

Gothic Electronic Components
specialists in semiconductor selection
and sales,

E.Q.D. approved

B.S. 9000 approved supplier

Member of AFDEC

Bulk orders

P,

Orders processed same day. Cash with order + p & p 30p.
Ring 021-236 8541 for immediate attention *Prices subject to VAT.

MULLARD * Price
BC107  General Purpose NPN 012
BC108  General Purpose NPN 01
BC109  General Purpose NPN 015
BCY71 General Purpose PNP 0-25
BCY72 General Purpose PNP 0-13
BF115 RF Amp 0-19
BF180 RF Amp 0-35
BLY33 RF Power 1-45
BLY34 RF Power 1-29
BSX20  Mixi Driver 0-16
2N706  General Purpose NPN 0-12
2N918  General Purpose NPN 0-51
2N3866 RF Power 0-88
TAD100 AM Receiver 1-29
TAD110 AM or FM - Mix/Osc/IF Amp/Det/AF Amp/Lim 1-49
PLESSEY
SL610C RF Amp - voltage gain 10, bandwidth 140MHz,

50dB AGC 1-42
SL611C RF Amp - voltage gain 20, bandwidth 100MHz,

50 dB AGC 1-42
SL612C IF Amp - voltage gain 50, bandwidth 15MHz,

70dB AGC 1-42
SL620C AGC Generator for Audio Compression 212
SL621C AGC Generator for SSB 212
SL622C AF Amp + Audio Compression + Sidetone Amp 5-76
SL623C AM Detector, AGC Amp, SSB Demodulator 4-48
SL630C Microphone/Headphone Amplifier - for use with

SL620C 1-34
SL640C Double Balanced Modulators up to 75MHz 2-59
SL641C as above, but low noise and lower power 2-59
SL645C Square Law Frequency Doubler, up to 200MHz

input 2-89
SL650C Phase Locked Loop 7-20
SL414A 3W Audio Amp 1-60
SL415A 5W Audio Amp 2-08
SP643B  Prescalers - 10/11, 350MHz; MECL || Compatible

or TTL + 2 resistors 22-08
SP646B Prescalers - 10/11, 200MHz; TTL output 9-36
SP647B Prescalers - 10/11, 250MHz; TTL output 1162
FAIRCHILD
FLV110 LED, red; 1.7V at 20mA (other types available

ex-stock) 0-26
FND70  7-segment LED numeric display: % " digit -

resembies % 1-81
7805KC 5V Regulator at 1.5A (TO3) 2-06
7806KC 6V Regulator at 1.5A (TO3) 2-53
7808KC 8V Regulator at 1.5A (TO3) 2-53
7812KC 12V Regulator at 1.5A {TO3} 2-53
7815KC 15V Regulator at 1.5A (TO3) 2-53
7818KC 18V Regulator at 1.5A (TO3) 2-53
7824KC 24V Regulator at 1,5A (TO3) 2-53
741 Op Amp; available in TO-5/DIL/Minidip

8-lead DIL (TO5} 0-48

{DIL) 0.90
(Mini} 0-48

7400PC  Quad 2-input NAND (DIL) 0-26
7475PC  Quad Latch (DiL) 0-86
7490PC Decade Counter (DIL) 0-93
74121PC One-Shot Multivibrator {DIL) 0-61
7447PC  BCD Decoder/Driver (DIL} 1-01
9368DC  7-segment BCD Decoder/Driver + Latch;

for FND70 (DIL) 2-07

oOtThic

Gothic Electronic Components
Beacon House, Hampton Street,
Birmingham 19.

Tel: 021-236 8541

Telex: 338731

G8ran — symbol of Gothic power; purchasing and distribution
across the wide field of semiconductors.
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One-offmanshi

SNS AUDIO POWER AMPLIFIER

SYSTEMS might be bought off the shelf
without systems advice, but it’s unlikely.
The particular needs of particular people
usually demand a rack system unlike any
other rack system. SNS are very good at
one-off systems.

SNS can fairly claim to have the most
comprehensive systems planning capability
in the complex world of sound. That
capability is backed by wide ranging
engineering facilities which can be tailored
to individual needs and by supreme elec-
tronic packaging. You need plenty of
experience and expertise to produce one-
off systems. SNS have built up a first class
systems engineering and design team,
whose experience and ability are placed
at your disposai.

Give—usyourproblem!

Place a tick in appropriate box for the
facilities you require.'We'll send you some
interesting details by return.

! am interested in:

O Specially designed Power Rack &
Console Systems

3 Public Address Mixers/Amplifiers

3 Crystal controlled Tuners

O Tuner Amplifier Systems

3 Radio Microphone Systems

O Distinctive range of specialist Loudspeakers
My specialised requirements are

Name__ = 1 N
Address

. . Tel:

SNS Electronics Group, 851 Rlngwood Road,
Northbourne, Bournemouth, BHH 8LN,
Tel: Northbourne {02016) 5331/4.

INI

Setting New Standards

In Service to Distributors and tnstallers
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andcom

PHASE - SEM SIS
LMPLTIER
1Y PE

15PSA—

Mude in Ingised

POWER OSTILLATOR
TYpe

15PO0 - GlID

Made in Engianag

%) \u « W
O 8%
Syne 5 e * ’
£ (M) umiTeo

DEVONSHIRE STREET, CHELTENHAM, GLOUCESTERSHIRE, ENGLAND. GL50 3LT
WW—058 FOR FURTHER DETAILS

The new RCA WV 529A
‘’Service Special”’ VOM
features:

® Taut-band meter movement with
mirror scale for accuracy. Diode
protected against burnout.

® High-impact plastic  case with
recessed panel for rugged handling.

Everything
you asked

. Y Y
orind N
L 1 L y ® Fuse-mounted on front panel for
' easy access — protects ohms
_— in e circuits.
VOM Seaiitt Spetist s ol
! 3 1 ® 3-colour coded panel and meter

face for faster indentification.

® Measures up to 5,000 volts DC
without add-on accessories to meet
a broader range of servicing needs.

® Input polarity reversal switch for DC
voltage and current measurements.
Also reverses battery polarity in
ohms function — aids in solid-state
servicing.

® Convenient  3-to-1-step ranges
(VTVM-type).

® One year guarantee.

Try the new RCA WV-529A today and
see for yourself why we believe it
offers the best price/performance
combination on the market. For more
information on this and other
electronic instruments in the range
contact

RCA Limited

Sunbury-on-Thames, Middlesex,
England.

Tel: Sunbury-on-Thamies 85511

complete with test leads, “ "

batteries and spare fuse. - os __ s -
sgf_-‘;fw/ Electronic
Components

for only
£26-00

EXCLUDING VAT
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a4s

22 S of research.

.. on accessories for dictating machines, tape recorders,
tele-communications and electro-acoustic equip ment, etc.
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DANAVOX (GT. BRITAIN) LTD.
Electro-Acoustic Components and Hearing Aids
""BROADLANDS"” BAGSHOT ROAD,
SUNNINGHILL, ASCOT, BERKS.

TEL: 0990 23732/6: TELEX 847584 WWI1173
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AMTRON
kits for the
Audio
Enthusiast

These kits have been selected from AMTRON's
vast range of electronic kits. Each unit comes
with all components, instructions, and solder.

: Eiaas
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UK187 HI-FI QUADRIC STEREO

AMPLIFIER 20+20W.

The UK 187 Hi-Fi Amplifier has an output of 20W per
channel plus a ‘quadric’ section feeding two groups of
speakers, front and rear.

UK175 STEREO PREAMPLIFIER

WITH TONE CONTROLS

The UK 175 has been specially developed to be used
with UK 192 50W per channe! stereo amplifier.

THREE-WAY CROSS OVER

FILTER 12db/OCTAVE

The UK800 three-way cross-over filter with a 12db/
Octave roll off is a true separation for bass speaker, mid
range and tweeter units

THE BIG NAME IN ELECTRONIC KITS

aMiRoe
L B p % N

4% 7.CASTLE STREET, HASTINGS, SUSSEX TN34 3DY
TEL: HASTINGS 2875

Wireless World, November 1973

WILTRON
COMPANTY

for better electronics méasurements

4/way switch

Industry’s Best Selection

of 0.5 Hz-2 MH:z
Audio-Video Phase Meters

Wiltron is the leading manufacturer of general purpose
phase meters and offers the best available commercial
precision over the frequency ranges from 0.5 Hz to 2 MHz,
with signal levels from 1mv to 400 volts. Instruments are
usable to 5 MHz.

2 smn

° [EERR ® <
. 009

P )

2

':);g"‘:'

Digital Phase Meter | . oo

10 Hz to 2 MHZ

B Model 350 general purpose phase meter makes
accurate phase measurements from 10 Hz-2 MHz with 1
mv sensitivity, and provides high input impedance and
wide measurement capability. Full resolution of 0.1°
is availaible around any phase angle. Measures down to
1 millivolt without preamplifiers and has a 180° switch
for greater accuracy in measuring around 180°.

B The Model 351 (10 Hz-2 MHz) is a general purpose
phase meter which measures balanced circuits such as
transmission lines and employs an active RC filter circuit
in the phase detector to minimize response time.

M The Model 352 (0.5 Hz to 500 KHz), in addition to
being a precision high sensitivity instrument, provides
extended low frequency response to 0.5 Hz and uses a
6 pole active RC filter current in the phase detector to
minimize response time at low frequencies.

@ The Model 355 {10 Hzto 2MHz) Digital Phase Meter is
a wideband, high sensitivity instrument which provides
automatic digital readout and can be connected directly
into computer checkout systems for automatic measure-
ments.

For data specifications delivery and/or quotation apply to

AVELEY ELECTRIC LTD.

Roebuck Road, Tel: 01-397 8771
Chessington, Surrey Telex: Avel London 928479
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Problem SLCixX
created ! SOUND SYSTEMS AND ELECTRONICS

ITN wanted to fit a high
performance sound mixing desk
into a small area located at the
rear of a Range Rover.

Problem
solved !

Auwdix designed and built a
system con orming to their
stringant specification using
standard ecuipment, resulting
in a professioral econcmic
un t, celivered to schedule.

Us= our experience and
capab lities to solve your
audio prob ems.

The wide range of MXT 33C mocule:
including mic amps, g-cu
cemianers, mon tors, a kkack,

lim ters, cscillasc =s; a~d pcwer units
wereinccerpera ed in hiz rugged
mobi e saurd m xing Jeck for ITN's
unifLe scund ard visioy r2cording
facility.

Y L il s ol

n MANUFACTURERS OF  AUDIX LIMITED - STANSTED - ESSEX CM24 8H
al H IX SOUND SYSTEMS AND TELEPHONE : BISHOP'S STORTFORD 813132
r ELECTRONICS (4 lines) (STD 0279)

WW-—065 FOR FURTHER DETAILS

L

WiAMW-arerieantadiohistearn-—ecom


www.americanradiohistory.com

248 Wireless World, November 1973

Electronics of the Space Age

£19.
[} ﬂ Sm l G electrlnicio THE

Present the NOVAT Light Display Kit!! ideal
At long last. the perfect complement to any home entertainment system — The NOVA Xmas

tinted display screen, hang it on a wall or free stand it on a table, pluginto a mains outlet and what have
you got? — you've got something absolutely UNIQUE — a psychedelic lighting unit that combines an
optical display with an electronic frequency splitting unit and yet requiring no physical connection to
your hi-fi, radio etc. Produces multicoloured patterns that are SOFT and SOOTHING or WILD and
WONDERFUL — depending on the mood of the music being played — areat for PARTIES, SHOP
DISPLAYS, or simply for relaxation.

psychedelic LIGHT SHOW! Take one 24" x 12" x 23" TEAK veneered cabinet, complete with its OPAL Gift R

Look at these STAR features:

% Full 3 channel, triac controlled lamps in RED, GREEN and BLUE, with a built in 'SHIMMER'" mode for exciting effect.

* ABSOLUTELY no connection between your hi-fi and the display — BUILT-IN microphone picks up any sound within the room and converts it to
DANCING LIGHT. (Even speak to it, and it will answer you back).

* GAIN control for setting the sensitivity to any backaround leve! of sound.

* Kit comes ABSOLUTELY complete down to the last screw -— full instructions. pcb. components, wire, bulbs, mike. etc etc etc. Ali you need is

solder and iron and about two to three hours for assembly. Remember XMAS is just around the corner — makes a fabulous gift.

Price INCLUDES all packing, postage and VAT.

COMPREHENSIVE after sales service, spares. advice.

* *

Send remittance with order to
Despatch Dept., 12 Grange Road, Romford, Essex RM3 7DU. Ingrebourne 44690,
or send SAE for further details.

LARGER MODELS AVAILABLE FOR DISCOTHEQUES

tPat Pending

COSMIC ELECTRONICS — Manufacturers and suppliers of high quality SOUND/LIGHT and SECURITY systems. Electronic Consultants for
Research and Development.

12 GRANGE ROAD, ROMFORD, ESSEX RM3 7DU. INGREBOURNE 44690

WW—064 FOR FURTHER DETAILS

cavern electronics

We have moved to:

-FAST! 94 STRATFORD ROAD, WOLVERTON,
E MILTON KEYNES, BUCKS. MK12 5LU

* * *
RETAIL COUNTER NOW OPEN

Mail Order Service for those who cannot visit us

QUARTZ
GRYSTALS ¥ X 3{ D

M
AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND

Tel: Horley (02934) 5353 - Please send stamp for our Component Lists
Telex: 87116 (Aerocon Horley) + Cables: Aerocon Telex Horley
WW—065 FOR FURTHER DETAILS ) WW_067 FOR FURTHER DETAILS

e profcsionnl

contact 01-874 9054 or Telex 923455

LEEVERS-RICH

| EQUIPMENT LIMITED |

Agents in Scandinavia, Eastern and Western Europe, Middle East,
Africa, Australasia and the Far East.

LEEVERS-RICH EQUIPMENT LIMITED
319 TRINITY ROAD - LONDON SW18 3SL @
Telephone 01 874 9064 - Telex 923455 ¥
Cables LEEMAG LONDON o
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ACTUAL SIZE

The Dymar Lynx.
A mobile radiotelephone system so special
We put our own name on it.

This Lynx has a pedigree. Since 1964
Dymar has designed and built VHF
radiotelephones which have borne some
of the most famous names in the industry.

Now we have something special. A com-
plete VHF AM and FM mobile radio-
telephone system. It cost £100,000 to
develop. It’s different. It’s our own. The
name is Dymar. The brand is Lynx.

Lynx mobiles come as local control units.
The entire circuitry, space for options
and a 5in elliptical speaker in a single
-15 ft* package. Or as extended control
types, when the panel unit demands only
6.75 x 3.5 x 2.3in of dash space and the
transmitter/receiver vanishes into the
boot or under a seat.

Selective calling, if specified, is one of the
options that gets built-in.

AM sets - 15/20W RF output standard-
are Low, Home Office, Air, Mid or High
band. FM cover Low, Home Office or High
at a standard 20/25W. One, six or 10
channel versions are available, with 12.5
kHz or 25skHz channel spacing.

Before specifying a VHF mobile, check
on the rest of the spec. The tough diecast
aluminium construction; the clever use of
ICs and FETs; the modular approach to
sub-assemblies and the accessibility of
components; the safety padding; the lot.

It’s all in the leaflet Lynx Mobile Com-
munication, and in a series of Data
Sheets. Use the Reader Enquiry Service
today, or write direct to Dymar.

P2

e

m the name in radiotelephones

DYMAR ELECTRONICS LIMITED,
Colonial Way, Radlett Road, Watferd,
Herts. WD2 4L A. Tel: Watford 37321
Telex:923035. Cables: Dymar Watford.
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Purpose-built servo and actuator
systems using standard components

. - A " Ty The illustration shows a selection of

o .. : modules from the MclLennan standard

" L range which are available as individual

items or can be supplied engineered to
custom-built systems.

Such a system could be complete in itself or

form part of your own design.

Typical examplesinclude :

Camera positioning: Plotting Devices:
Self-steering Systems: Sig-
nal-seeking Aerial Drives:
Professional Tape Drives:
Automated  Production
Lines.

Stimulation of output
position or velocity may

be by optical, radio,
electrical, mechanical,
pneumatic or hydraulic
signals.

Control Amplifier

Typical precision gears

A
/Lo

Inertia DC motor P

Co

McLennan have considerable
experience in the solution

of actuator and servo
problems using synchronous,
stepping and D.C. motor
techniques as well as solonoid

-powered types. An important ) ¢
facet of our skill lies in integral feed-back Potentiometer

purpose-designing around standard iy Mcl.ennan Engineering I-td

components for speed and economy “teed u
oy - p to 3 Servos
of building. Control Systems and Components

Kings Road, Crowthorne, Berkshire. Tel: Crowthorne 5757/8.

Gearhead with

WW—070 FOR FURTHER DETAILS

| Telford
Oscilloscope ;
cameras g

Type A modular system with widest range of
film backs, lenses, viewing systems and adaptors

to meet virtually all requirements.

Plus inexpensive Type P (prices from £50) utilising
coaterless Polaroid ® film and Type C with
economical 35mm film for continuous feed.

More complete details available on request from:

Telford PRODUCTS LTD.

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND - Telephone:01:998 1011 Telex:935524 PLXZYAW , \ucMBER COMPANY OF BENTIMA INDUSTRIES LIMITED
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Oscillatars with

and cold-weld
holders. Our range of output frequencies

We'dign't name our Backed by a
company Hy-Q for continuous research
nothing! Our name is -~ and development products includes
self evident 1o program, we are now | both discrete 10 250 MHE are
electronic engineers  the largest component crystal availatie from our
of course manufacturers in the  filters and monofithie  standard range. We
means high qualily Southern cryslal filters for most  offer applizations
too, and that's what Hemisphere of low communication engineerirg advice
we at Hy-Q and high frequency applications. on any of the above
Electronics offer. crystal units ; products 7ou name
encapsulated in it we've got it.

glass, solder seat
y--Q Electronics:

P.O Bex 29,

Pasir Panjang
Singapore, 5

Phone 536477
Cables: HYQUESING
Telex: RS21427

from 0 1 Hz through

P.O. Box 256

Frankston

Victoria, 3199

Australia,

Phone: 783 9611

Telex: 31630

Cables:HYQUE
Melbourne
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TEST
PROBE

for logic
CIrCUltS

A includingP.P +VAT

Discounts for,
quantity

High-Low Level Probe
(2-colour indication)
Uses L.E.D.

Reverse Pole Protected
Very fast response

50 nano seconds

Up to 12 MHz

* %% %

Associates Ltd.

Cricketéield Lane,
Bishop’s Stortford, Herts.

Telephone: 0279-56347 Telex: 81675 JAYLAMPS STORT

WW-—073 FOR FURTHER DETAILS

aSl

POST TODAY FOR FREE DETAILS

F————=

In abetterjob

All Boards — 64 subjects specialised area.
* Personnel
* Administrative
Building * Works
Tuition for recognised technical * Transpor
qualifications in all fields. Business
Architecture Indusiriat
Builders Quantitics Saies
Carpentry. Joinery Marketing
Dravghtsmanship * Advertising
* Quantity Surveyors * Marketing

QUALIFY 1
TO EARN MORE MONEY

Exciting new career opportunities! They’re just , waiting to be
grasped — in the ever-growing industries of cleclromcs, radio
and television. And with ICS behind you, you can soon win
the qualifications you need to assure your career success. Win
them n your own time, in your own home, by starting an ICS
learn-as-you-earn correspondence course now. You get personal,
individual attention from really expert and experienced tutors. We
teach you the theory, we teach you the practice. Books and components
are provided. So is all the assistance, all the backing you need.

We also have a complete range of courses at the ready for people
keen to score success in other fields. Whatever qualification you’re
after, we can help you get it, whether you’re pushing ahead where
you are or switching to something completely new.

Take your first step now towards a better paid, more assured
future. Send for your FREE Careers Guide today.

Take one of these

courses

Society of Engineers Graduateship (Electrical Engineering)
C & G Telecommunications Technicians Certificates
C & G Flectrical Installation Work
C & G Certificate in Technical Communication Techniques
C & G Radio Amateurs
MPT General Certificate in Radio Telegraphy
Audio. Radio and TV Engincering & Servicing
Electronic Engineering Maintenance. Engineering systems
Instrumentation & Control systems
Computer Engineering & Technology
Electrical Engineering. Installations. Contracting. Appliances
Self-build radio courses

- . or take one of these if your future lies in other Hields

Management, Marketing and Business
Instruction in the latest proved principles
and techniques used in each highly

GCEOQ and A Level
Basic foundation for success is a thousand
and one careers recognised by everybody.

Clerk of Works + Public Relations
Heating. Ventilating Sales

Business
Computers

* Purchasing

+* Book-keeping

* Work Study
Starekeeping

Engineering

Theoretical and practical wition geared
cither to professional and technical
examinations or to vocational (non-exam)

courses.
. d . s O S
Mechanical. Motor. Diesel. Chemical Small Business Owners
Welding Fire Service
Refrigeration * Promotion and Institute of Fire Engineers
Draughtsmanship Police

Garage Managément * Entrance and Promotion

* Courses for appropriate professional exams available in addition te 1CS Diploma courses.

-~ T T T T /1

your key to a |

brighter better future |
To: Intermational Correspondence Schools, Dept. 234X, Intertext I
House, Stewarts Road, London, SW8 4UJ. l
INAME] i i prsee AT e v S e B T 5 AN www DA 8 T
Addressiess: ab'te s s be s ele .m0 N aan AL w0 L :
Age .......... Occupation; wsmrm s Twsvisswiimt o8 0F b s d s Ads l
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Stable, easy

triggering
with one control®

The oscilloscope
anyone can use
from the word go

It's so easy to use; Features:-
designed to give you

bandwidth and
sensitivity, of course,

but including those

* Dual trace
* 5% Measuring |

important essentials accuracy .
like simple * DC-10MHz bandwidth
triggering and * Sensitivity
trace location. to 10mV/cm
* Sweep-speeds
to 1uS/cm

* Selectable modes— |
single channel, |
alternate or chopped

= Lightweight
portability

P corPex

Trace locate brings *Trigger control selects level
over-deflected traces and polarity; simple switch
into centre of screen selects int/ext source

- HORIZONTAL

“t;hir;m;.el 0
(4 :

Write now, or telephone: I . .
Scopex Instruments Ltd., | ity locate

Pixmore Industrial Estate.
Pixmore Avenue,
Letchworth, Herts.

Tel: Letchworth 72771

. (STD 04626)

Ty
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- i CORTINA Multitester, Universal model. 20 KQ/V — 59 ranges. DC/AC up to
|SWSIE  5A - DC/AC up to 1500 V. —db — 20 to +66 21 ohms to 100 M2 — MFD
. 50,000 up to 1 F — Hz 50 up to 5000 Hz. Audio output 1.5V up to 1500 V—

E;".‘ k B RS = - Mains input for Ohms range, 30 KV probe available — Complete with leads and
::_'.é e 1% - carrying case. Guaranteed for one year — Price £15.90.
MINOR. For the field man, and the service engineer. DINO. High impedance unit for the Research and
20 KQ/N — 39 ranges. Pocket size £11.80. Development field. 200 K&/V — 50 ranges —
F.E.T. input £23.80.
ELECTRO. The electrician’s meter, with built-in 2000 SUPER. The professional engineer meter
live line tester. 5 KQ/V — 19 ranges — 15600 V 50 KQ/NV — 52 ranges — Mirror scale. Protected
AC, 1000V DC—30AAC&DC £16.90. movement. £20.40.
LITERATURE FROM: Prices subjecttoV.A.T.

CH'NAGI—IA (U.K.) LTD., 19 MULBERRY WALK,LONDON,S.W.3.TEL:01-352 1897
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CONTRACTORS TO H.M. GOVT. P.O. APPROVED

REPAIRS s

MEASURING
7-14 DAYS SERVICE INSTRUMENTS |
TO SOLVE YOUR INSTRUMENT PROBLEMS

CONTACT

STOCKISTS
ALSO SUPPLIERS DF GEC

LEDON INSTRUMENTS LTD. e

76-78 DEPTFORD HIGH STREET, , GLADSTONE WORKS, GLADSTONE ROAD,
LONDON, SEB. TEL: 01-692 2689 » FOLKESTONE, KENT. TEL: (STD) 0303 57555

MODEL 8 MK. V
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DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

ol
USED THROUGHOUT THE WORLD. SANWA'S
EXPERIENCE OF 30 YEARS ENSURES ACCURACY
RELIABILITY. VERSATILITY. UNSURPASSED TESTER

PERFORMANCE COMES WITH EVERY SANWA
6 Months' Guarantee Exceltent Repair Service

MODEL P2B £6.67 MODEL AT45 £21.52
MODEL JPSD £8.00 MODEL 380CE £21.85
MODEL 360YTR £11.30 MODEL N10! £25.41
MOOEL US0DX £11.43 MODEL 460ED £29.72
MODEL A303TRD £15.04 MODEL EM800 £72.79
MODEL K30 THD £€17.21 MODEL R1000CB £75.27
MODEL FBOTRD £18.73 THESE PRICES ARE SUBJECT
TO AN ADDITIONAL CHARGE OF 10% FOR V.AT
Casas extra. available for most meters, but not sold separately.

Please write for iliustrated leafler of these and other specialised Sanwa meters

BRITEC LIMITED, 17 Devonshire Road, London SEZ3 3EN QUALITY ELECTRONICS LTD.

Tel: 01-699 8844 Telex: 896161 47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT1 ILP
Tol:01-546 4585

WW—042 FOR FURTHER DETAILS WW-—043 FOR FURTHER DETAILS

N-CHANNEL
DUAL-GATE
MOSFETS
FROM STOCK.

MEM 616 series & MEM 630 series dual
gate MOSFETS with gate protection diodes
available now. 20p to 29p (100 up).

Another 122 MOSFETS available. Will
second source RCA, Motorola, Siliconix, and
Texas types at competitive prices.

General Instrument Microelectronics Limited,
57-61 Mortimer Street, London W1N 7TD.
Telephone: 01-636 2022

Distributors:
Semicomps Ltd. 01-903 3161, Semicomps {Northern) Ltd. Kelso 2366
SDS Components Ltd. Portsmouth 65311, Semiconductor Specialists W. Drayton 46415

Agents in France. Germany, Italy, Belgium, Holland, Denmark, Sweden, Norway. Finland, Spain, Austria, Israel.
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Designed to meet the requirements
of equipment manufacturers.
Attractively styled and incorporating
several design innovations.

Reliable and rugged.

3, 4 and 5 pin to DIN specifications.
Crimp or solder terminations.

Your equipment deserves it

Write or phone for
full literature

Push pull locking

Ty

Push to mate
and lock

Will not

accidentally
disengage

Pull to
disconnect

)

KWP/BL139

BELEING-LEE

Belling and Lee Limited,

Components and Interconnection

Systems Division,

Gt. Cambridge Rd., Enfield, Middlesex.
Telephone: 01-363 5393 Telex: 263265
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Belling-Lee
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superior connector
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ADVERTISEMENT

REALISM IN_SOUND FOR
THE HOME CONSTRUCTOR

During the past 10 years, lpudspeaker technology has
advanced to a degree that it is no longer possible for the
amateur to design and build a loudspeaker which matches the
performance of a high quality commercial product. At one
time, building a loudspeaker was simply putting a full range
drive unit in a box of suitable size and shape. By present-day
standards, a full range loudspeaker drive unit can no longer be
considered in the high fidelity class.

The high fidelity loudspeaker started with the introduction of
two-way systems, comprising bass and high-frequency drivers,
and a simple frequency-dividing network. The dividing net-
work was generally a coil in series with the bags driver, and
a capacitor in series with the high-frequency driver. Although
little attempt was made to ensure crossover at the best point in
the frequency range, or the integration in respect of sensitivity,
this was a considerable improvement over most single drive
unit loudspeakers. It became apparent later, however, that the
weaknesses of the single drive unit loudspeaker were still
inherent to a degree in the two-unit system in respect of
adequate frequency coverage. The relatively large and heavy
diaphragm required for satisfactory bass response produces a
poor performance above 1 kHz, and a high-frequency unit
designed to have a satisfactory response to 15/20kHz is
unsatisfactory below 3kHz. Most large bass drivers have a
high-frequency resonance between 1kHz and 2kHz. The
low-frequency resonance of high-frequency drivers is between
1kHz and 3kHz. These resonances produce transient coloura-
tion and an irregular response characteristic in the most
important part of the total frequency spectrum. Optimum
performance requirements thus necessitate the use of three or
more drive units together with a sophisticated frequency
dividing and integrating networks.

At the time of the introduction of multi-unit systems (be-
tween 1960 and 1965) drive unit design had not developed
sufficiently to make it possible to produce a loudspeaker
system covering the whole frequency range from 40Hz to
20kHz with a satisfactory angle of radiation using three drive
units, and four-unit systems were common. Frequency cross-
over points were approximately 500Hz, 4kHz and 10kHz.
With the introduction of the dome high-frequency driver and
improvements in the mid-range driver, it is now possible to
produce a three-unit system having a better performance than
the four-unit system, using crossover frequencies of approxi-
mately 500Hz and 5kHz.

Drive unit design has now reached a very advanced state.
The response characteristic obtainable is virtually flat over the
desired range, in that the small variations, as measured, can-
not be detected by any form of listening test. The greatest
advance in recent years, however, has been the elimination
of transient colouration due to standing waves on the
diaphragm. Recent drivers have been designed on the
concept of a transmission line to ensure perfect matching from
the driving force at the coil to the terminating surround,
thereby eliminating the source of termination reflections.

Recent further research by Arthur Radford has shown that
the colouration which still exists in the finest forward facing
(90° angle radiation) loudspeakers is due to standing wave
generation between the radiation boundaries. It can be
demonstrated that transient colouration is a function of the
radiation angle at mid- and high-frequencies, and the wider
the radiation angle the greater is the realism.

Components and designs are available for constructing
loudspeakers from a small forward radiating loudspeaker to a
360° direct radiating (4 high-frequency drivers, 4 mjd-range
drivers, and 2-12" bass drivers coupled to an acoustic line)
system.

You can now build a complete loudspeaker of your own
styling which will outperform any commercial loudspeaker
within its classification. Write for further details to:— Dept.
W.W.

RADFORD ACOUSTICS LTD
Bristol BS3 2HZ
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If you want the
Cambridge Pot.

phone Dover 202620

That's the 'phone number of
Sullivan, manufacturers of the
original Cambridge workshop pot
that's designed for the testing and
calibration of thermocouples and
associated indicators and
controllers.

It's completely portable. And now,
fitted with the 3334 solid state dc
detector, its rugged construction
coupled with its ability to maintain
its accuracy, makes it a must for
either workshop or laboratory. And
it weighs just 6.12 kg. You'll find
the price is really competitive too.

Get in touch today for further
detailed specification. Just
telephone the number above or
write to the address below.

(Sullivan)

H. W. Sullivan Limited, Dover, Kent.
Tel: Dover (STD 0304) 202620
Telex: 96283

Thorn Measurement Control
o and Automation Division.

SPECIFICATIONS

“equivalent to EIA rating of 54 d8 at 30 feet from 1 milliwatt

Tvpe: Duplex loudspeaker
Power: 35 watts {50 watts peak)
Freauency Response: From 20 to 20,000 Hz
Pressure Sensitivity : 101 dB SPL at 4 feet from 1 watt or 116.4 dB SPL at 4 feet
from 35 watts ‘
Impedance: Designed to operate from 8 ohms or 16 ohins
Normal LF Cone Resonance: 25 Hz
Voice Coil Diameters: {LF) 3 inches. (HF) 1% inches
Horizontal Distribution: 90°
Vertical Distribution: 40°
Maanets
Tvpe: Alnico V
Weight: {LF) 4.4 pounds. (HF} 1.2 pounds
Structure: (LF) 20.31 pounds
Weiaht: {HF} 6.5 pounds
Flux: (LF) 13.000 Gauss. (HF