
Tuner -amplifier survey 

Model railway control system 

Australia 75 cents New Zealand 65 cents 
Belgium Fr. 41.00 Niger a 55k 
Canada 9 rents Norw ty Kr. 5.50 inkt Moms 
Denmark Kr. 8.00 Rhod rsia 7( cents 
Finland Irr k.3.60 South /Uric: 65 cents 
Germany C m. 3.50 Spair Ptas. 55.00 
Holland 3F. 3.25 Sweden Kr. 4.25 ink, morn 
Israel IL. 2.50 Switzerland Fr. 4.30 
Italy L 600 U.S.A.. S 1.Co 
Malaysia MS 2.30 
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"You'd expect M.1. to come up 
with the most remarkable 
Signal Generator ever." 

"That small, that light, 
that reasonable .. . 

only £560 ? You've 
got to be joking ! " 

" Well, it's certainly not just 
another squirt box." 

Wireless World, November 1973 

"Its the real thing all right: 
a genuine standard signal generator 
covering 10 to 520MHz, - and with 
an attenuator readable to 0.2dB." 

"All this 
- and a clip -on 
synchroniser too." 

"An accurate 1,uV output over 
all ranges, would you believe ?" 

"There's a new generation of 
generators, that's for sure." 

WW --aOi FOR FURTHER DETAILS 
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Wireless World, November 1973 

LOW COST VOLTMETERS 

LEVELL 
PORTABLE INSTRUMENTS 

These highly accurate instruments incorporate many use- 
ful features, including long battery life. All A type models 
have 34" scale meters, and case sizes 5" x 7" x 5 ". B types 
have 5" mirror scale meters and case sizes 7 "x 10" x 6 ". 

A.C. MICROVOLTMETERS 
VOLTAGE & db RANGES: 151.1V, 50 jV,150 jV ... 500V f.s.d. 
Acc. f 1% ± 1% f.s.d. ± 1 IN at 1 kHz. 100, - 90 ... + 50dB, 
scale - 20dB /+ 6dB rel. to 1 mW /6O0í). 
RESPONSE: ± 3dB from 1 Hzto3MHz,±03dB 
from 4Hz to 1 M Hz above 500µV. Type TM3B can be 
set to a restricted B.W. of 10Hz to 10 kHz or 100 kHz. 
INPUT IMPEDANCE: Above 5omV : > 4.3M S) < 20pf. 
On50µVto50mV : > 5Mí) < 50pf. 
AMPLIFIER OUTPUT: 150mV at f.s.d. 

£49 type 
TM3A £63 

D.C. MICROVOLTMETERS 

type 
TM3B 

VOLTAGE RANGES: 30pV,100uV,300uV...300V. 
Acc. f 1%, ± 2% f.s.d., ± 1 HV. CZ scale. 
CURRENT RANGES: 30 pA, 100 pA, 300 pA, 300 mA. 
Acc. ± 2 %, f 2% f.s.d., ± 2 pA. CZ scale. 
LOGARITHMIC RANGE: f 5µV at f 10% f.s.d., ± 5 mV at ± 50% f.s.d., ± 500 mV at f.s.d. 
RECORDER OUTPUT: ± 1V at f.s.d. into > 1ko 

£55 type TM10 (appearance similar to type TM9B) 

D.C. MULTIMETERS 
VOLTAGE RANGES: 31.1V, 101V,301.tV...1kV. 
Acc. f 1% ± 1% f.s.d. f 0 1 uV. LZ & CZ scales. 

CURRENT RANGES: 3pA, 10pA, 30pA... 1 mA (1A for TM9BP) 
Acc. ± 2% ± 1% f.s.d. f 0 3pA. LZ & CZ scales. 
RESISTANCE RANGES: 3 0, 10 0, 30 12.... 1 kM S2 linear. 
Acc. k 1 %, f 1% f.s.d. up to 100M O. 
RECORDER OUTPUT: 1 V at f.s.d. into > 1k S2 on LZ ranges. 

£75 type 
TM9A £89 type 

TM9B £93 type 
TM9BP 

BROADBAND VOLTMETERS 
H.F. VOLTAGE & dB RANGES: 1 mV, 3mV, 10mV ... 3V f.s.d. 
Acc. ± 4% ± 1% of f.s.d. at 30M Hz. - 50dB, - 40dB, - 30dB 
to + 20dB. Scale - 10dB /+ 3dB rel. to 1 mW /50 S2. ± 0.7dB 
from 1 M Hz to 50M Hz. f 3dB from 300kHz to 400M Hz. 
L.F. RANGES: AsTM3 except for the omission of 150V and 150µV. 
AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with 
amplitude proportional to square of input. AsTM3 on L.F. 

£85 type 
TM6A £99 type 

TMBB 

Send for literature covering our fu // range of portable instruments. All prices are ex works, excluding batteries and V.A.T. 

LEVELL ELECTRONICS LTD. el:01 449 5028/440 8686 
arts. EN5 5SD 
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a2 Wireless World, November 1Y /i 

Gardners 
lineup 
Line Matching 'fransformers 
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- 

G ard Hers 

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 
-75dB 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. 
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Wireless World, November 1973 

is this the price 
you pays 

Probably if you're still using an 

ordinary soldering iron 
Ordinary soldering irons can cause 

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% 

MODEL X25 
220 -240 Volts or 100 -120 Volts. 

The leakage current of the NEW 
X25 is only a few microamps and 
cannot harm the most delicate 

equipment even when soldered 
"live ". Tested at 1500v. A.C. 

This 25 watt iron with it's 
truly remarkable heat -capa- 

city will easily "out- solder" 
any conventionally -made 
40 and 60 watt soldering 
irons, due to its unique 

construction.advantages. 
Fitted long -life iron - 
coated bit 1/8 ". 2 

other bits avail- 
able 3/32" and 
3/16 ". Totally 
enclosed element 

ceramic and steel 
shaft. Bits do not 
"freeze" and can 

easily be removed 
PRICE: £1.93 (rec. 
retail) P & P 8p. 

Suitable for 
production work 
and as a general 

purpose iron. 

MODEL 
CCN 

220 volts or 
240 volts. The 

15 watt 
miniature model 

CCN also has 
neglilbible 
leakage. 

Test voltage 
4000v. A.C. 

Totally enclosed 
element in 

ceramic shaft. 

MODEL G - 18 watt miniature iron, fitted with long life 
iron -coated bit 3/32 ". Voltages 240, 220 or 110. PRICE: £2.15 
(rec. retail). P & P 5p. 

Fitted long - 
life iron - 

coated bit 
3/32 ". 4 other 
bits available 
1/8", 3/16", 

1/4" and 3/64 ". 
PRICE: £2.15 

(rec. retail). 
P & P 5p. 

MODEL C - Miniature 15 watt soldering iron fitted 3/32" iron - 
coated bit. Many other bits available from 3/64" to 3/16 ". Voltages 
240, 220, 110, 50 or 24. PRICE: £1.93 (rec, retail). P & P 5p. 

ST3 Stand - This stand is made from high grade 
insulation material with a chromium plated strong 

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 

7r, 

or C240 & ST3 for £2.83.(P & P 13p). 

MODEL MLX KIT I. 

Battery- operated 12v. 
25 watt iron fitted 
with 15' lead and 2 
heavy clips for con- 
nection to car battery. 

-JPacked in strong plastic 
wallet with booklet 

"How to Solder" 
PRICE: £2.27 (rec. retail). P & P 12p 

MODEL SK.2 KIT 
Contains 15 watt miniature 

iron fitted With 3/16" 
bit, 2 spare 

MODEL bits 5/32" 

SK.1 KIT and 3/32" 
Contains 15 watt heat sink, 

solder, stand 
miniature iron fitted with 3/16" and "How to 
bit, 2 spare bits 5/32" and Solder" 
3/32 ", heat sink, solder, stand booklet,. 
and "How to Solder" booklet. PRICE: £2.87 
PRICE: £3.25 (rec. retail). P &P12p Grec. retail). 

P &P8p. 

00000 
From radio or electrical dealers, 

car accessory shops or 
in case of difficylty direct from: - 

ANTEX LTD. FREEPOST 
(no stamp required) PLYMOUTH 

PL1 1BR Tel: 0752 67377. wwn 1 
WW -006 FOR FURTHER DETAILS 
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Please send the ANTE X 
colour catalogue. 

Please send the following: 

IMO 

I enclose cheque /P.O. /Cash 
(Giro No. 2581000) 

NAME 

ADDRESS 
I 

' 
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Wireless World, November 1973 

Anotheradvanced 
Hi-Fi stereo tape recorder /amplifier 

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

2 x 12 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 -Fi tape recorders. 
Sophisticated design gives precise 
control, simple operation, and great 
reliability. Here are the main features : 

4 tracks. 3 speeds - 7ii 31,18 ips. 
Suitable for stereo and mono 

recording and playback, multiplay, 
echo during recording, A -B monitoring. 

2 x 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 
2 x 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 
40- 16,000 Hz at 7h iris 
with built-in stereo interference filter. 
40- 15,000 Hz at n ips 
60- 8,000 Hz at 18 ips 

Wow and Flutter < 0.15 % at n 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. 

DIN 
45 500 

PHILIPS 
Simply years ahead. 

WW -007 FOR FURTHER DETAILS 
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p11 ERS m 
REGAL RANGE 

New 100° arc high quality meters at 
low prices. 

Rugged taut band construction - pivot and jewel available to order 

Sensitivities to 10 µA 

Very competitively priced for 
OEM quantities 

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 

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. 

Vulcan Moving Iron. 4 

models, 1.5", 1.8 ", 2.7 ", 
3.7" scales. Voltmeters, 
ammeters and motor 
starting meters. 

Kestrel Clear Front. 7 

models, 1 :3 "- 5.25" 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. 

Send for fully illustrated catalogue. 

Wireless World, November 1973 

EANS ifiETERS... 

Profile 350 edgewise 
4.3" scale. 
DC moving coil and AC 
moving coil rectified. 
Horizontal or vertical 
mounting. 

Popular models and ranges are stocked in depth 
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. 

Oxford Long Scale 240 °. 
2 models, 5.5 ", 8" scales. 
DC moving coil and AC 
moving coil rectified. 

Stafford Long Scale 240 
6 models, 3.5" -11.5" 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. Alsp 98 

scale. 

11I11I.II1 .11 

Models KE1 and KE2 
Miniature Edgewise 
Meters. Nominal scale 
lengths 1.2" and 2 ". 
Available in sensitivities 
from 50 microamps 
Moving Coil. 

RIMERS ELECTRONICS LIMITED 48/56 Bayham Place, Bayham Street, London, N.W.1. 

AlütfdA4PERES 
9 C. 

Lancaster Long Scale 
240 . 2 models, 4 ", 5.5" 
scales. DC moving coil 
and AC moving coil 
rectified. 

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. 
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We would like to send you a copy of our new 
book of B & W loudspeakers and the address 
of our Authorised Dealer in your area. 

Meadow Road Worthing BN11 2RX 
Telephone (0903) 205611 

Wireless World, November 1973 
a7 

Lookout 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 really 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. 

1973 

B & W loudspeakers are in 
great demand abroad. So much so, 
we have been honoured with 
the Queens Award to Industry for 
export achievement. 

B W electronics 

WW -009 FOR FURTHER DETAILS 
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Mullard Communications Contact 

COMMUNICATIONS_ 

C MIAMI 
Contact us at Mul lard for all your 
`communications' components... 
components for telecoms, broadcasting, 
radar and navaids. We have unique 
resources for their development and 
production, and have devoted literally 
millions of pounds to meeting the 
component needs of manufacturers of 

communications equipment. 
Some of our products are well -established 
favourites, others are at the forefront of 
current technology. 
Some are made on an extremely large 
scale, some are customer specials. Please 
let us know of your own particular 
requirement. 

VARACTOR DIODES 
New tuningand multiplier types announced 
Tuning Varactors 
Three new silicon varactor diodes, 
all with a wide electronically 
tuned capacitance range, have 
been introduced by Mullard. 
Designated types BXY53, 
BXY54 and BXY55, 
they have total cap- 
acitance ratios of 
4.0, 6.5 and 7.0 
respectively. 
Typical 
capacitances 
at -4V are 
1.0, 4.7 and 
15pF. Reverse 
ratings are 60V at 
10}íA. Low insertion loss, 
another important feature, 
is 0.8, 0.5 and 0.25dB for the 
three types respectively (this 
is under small signal conditions 
with the diode at the end of a 5052 
transmission line, and measured 
at 2GHz for the BXY53 and BXY54, 
and at 1GHz for the BXY55). 

The new tuner and multiplier 
varactors come in the same type of 

standard microwave 
package. 

Multiplier Varactors 
Two silicon multiplier varactors 

also been announced. These 
are high efficiency 

types BXY56 
and BXY57, 

and are intended 
for use in both 

low and high 
order multiplier 

circuits with 
output 

frequen- 
cies in the 

range 
3 to 8GHz. 

Cut -off 
frequencies 
at -6V are 

160 and 140 GH3 
respectively. Power ratings are 

5.2 and 6.6W, and the reverse rating 
is 60V for both types. For further 

information on all five of these new 
varactors please use reader enquiry 

service no. WW 100. 

have 
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Unique transistors -unique 

pTVtrann' 
service 

The very strict requirements 
that have to be met by power I 
amplifiers in TV transposers 
are reflected in the perform- 
ance that is expected of 
individual transistors.q'14Ì 

Mullard transposer 
transistors are available 
which are unique in being 
designed, specified and guaran- 
teed for this special application. 
The d.c. safe operating area is 
exceptionally large compared with 
earlier types, making for completely 
safe operation at high powers in 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. 

l depth of diffusion to be 
very accurately controlled 

and a very thin base 
I AWN is obtained giving 
IIo',* a minimum fT 

of 2GHz. The 
maintenance of 

4kre411111416iiiiilltilk 
_ high performance 

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

over a long 
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... 

...key to 
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 voltage -controlled 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 500µs. 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 
follów 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 
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Mullard Communications Contact 

Mobile design... 

WHY DO IT 
THE HARD 
WAYS 

Mullard u.h.f. 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 5012 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 
well for the user and maintenance 

engineer. For data please use reader 
enquiry service no. WW 102. 

A visitor to our Application Lab - 
oratory recently couldn't believe his eyes 
when we showed him one of our u.h.f. 
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 
and cover the band 380 to 512MHz without any 
tuning or `tweaking up' whatsoever. In fact 

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 7552. 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 gain and a noise figure which is 
almost independent of frequency. 

For data on transistors in the new 
family please use reader enquiry 
service no. WW 103. 

designing your next low -level transformer 

before you've as Ked yourself 

Will its operating bandy 
fall within the 400Hz to 
40MHz range? 

Am I looking for high 
permeat ility? 

Or login core losses? 
Would I like the core 

to be com- 
pletely self - 

shielded so 
that I can pack 
components around 
it without worrying 
about st 'ay coupling? 

Do I expect the core to 
be propE rly and closely defined 

-magnetically an 
mechanically? 

Would it help to have 
core, bobbins and hard- 

ware matched and sup- 
plied from the same source? 

` Does it matter whether 
the core is easy to 
wind, assemble 
and mount? 

Have I to keep an eye- 
on the space available? 

Will I want to get it on a PC 

board? 
Should I bear the possibility of 

automatic assembly in mind? 

If the answer's`yes'think Ferro 

and contact Nullard: 

Full data for RM and pot transformer cores is given in the 
Mullard Technical Handbook (Book 3, Part 2). Use reader 
enquiry service n for a Handbook order form and 

descriptive leaflet. 
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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 
TV 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 Mollard 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 channels. The spectral re- 
sponse cut-off of broadcast tube 
XQ1083 and its industrial counter- 
part XQ1084 is 900nm. Broadcast 
tube XQ1085 and its industrial 
counterpart XQ1086 are of similar 
construction but have infrared filters 
giving cut -off at 750nrn. 

Simpler gigahertz 
amplifiers with 
new transistor 

A new n -p -n silicon transistor 
featuring a very high transition fre- 
quency and low noise has been an- 
nounced by Mallard. With a noise 
figure of 4.0dB at 2GHz and a power 
gain of 8dB this new device, the 
551BFY /A, considerably simplifies 
u.h.f. 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. VcBOmax. is 20V, and Icmax. 
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 strip -line and 
microstrip circuits. For data please 
use reader enquiry service no. W W 104. 

Con`ce-Coeumpt, 

A GOOD BUY IN' 
The case for buying in sub -systems 
or sub- assemblies insttead 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 
technology are now assuming greater 
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 Gunn diode 
of micron dimensions, for instance, 
is incongrous when used with 3cm 
waveguide plumbing. And with 
transistors having an fT 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' 

M ullard components for communications V 
BROADCASTING . TELECOMMUNICATIONS RADAR NAVAIDS MILITARY M72 

Mullard Limited Mullard House Torrington Place London WC1E 7HD Telephone: 01 -580 6633 

Mullard Communications Contact 
www.americanradiohistory.com
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Vortexion 
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 
this is allied our latest development of 
F.E.T. Mixer Amplifier, again fully 

protected against overload and com- 
pletely free from radio breakthrough. 

The mixer is arranged for 2- 30/60Q balanced line microphones, 1 -HiZ gram input and 1- auxiliary input followed by 

bass and treble controls. 100 volt balanced line output or 5/15 Q and 100 volt line. 

Wireless World, November 1973 

50/70 WATT ALL SILICON AMPLIFIER 

WITH BUILT -IN 4 -WAY MIXER USING F.E.T.s. 

sss r.cs.[ 

t: Jfi 

VORTEXION C° 50/70/F ET 

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 -16Q 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- 30/605 balanced microphone inputs.i -HiZ gram input and 1- auxiliary input with tone controls and mounted in a 

standard robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating 

for a mains voltage drop of over 25% and the output transistor biasing compensates for a wide range of voltage and 

temperature. Also available in rack panel form. 

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt 

its own battery and automatically going to battery if mains fail. Protected inputs, and 

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 

battery operation, charging 

overload and short circuit 

mic. inputs. 

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c /s -20 Kc /s 

+ 1 dB. Less than 0.2% distortion at 1 Kc /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 

Telegrams: "Vortexion, London S.W.19" 
Telephone: 01 -542 2814 and 01 -542 6242/3/4 

ww-010 FOR FURTHER DETAILS 
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ABRIDGED MONITOR GOLD 
TECHNICAL SPECIFICATION 

¡GOLDQ DUAL CONCENTRIC 

The 
Symbol of 
Quality 
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 Brijel & Kjaer measuring equipment, and a 
copy of this curve will, in future, be provided 
with every unit. 

10` 12" 15" 

Power Handling Capacity 25W 35W 50W 

Frequency Response 27- 20,000 HZ 25- 20,000 HZ 23- 20.000 HZ 

Intermodulation Products less than 2% less than 2% less than 2% 

Impedance via 
Crossover network 

8 ohms 
(5 ohms min.) 

8 ohms 
(5 ohms min.) 

8 ohms 
(5 ohms min.) 

BrOel & Kjcsr 

Bruel & Kjcer Potentiometer Range: dB Rectifier: 

Brüel & Kjcer 

The whole range of 
Tannoy Dual- Concentric 
units sounds very similar, 
depending on the 
selected enclosure, and 
the different types are 
ideal for combinations in 
Quadraphonic systems. 

dB 

40 
Measuring Obj.: 

l r 
B 

20 

s, 'I ;, I 
. 

a 

. 

T r-r nr y 

. : . 

Ir 

l 

,r s- ._ T, T i 

I 

mmrsec. 
e j ."aper Speed P 

e 
P mmisec 7 1 

I 

,5 6... 
Ì I, .',_ _: 

I 8 I 

411164i .m ` 
_r_S 

NÜi 
, , r _ 

- /3k i ! ® 10 

. i : , IN ' Rec. No.: 10 

Date76-' 
s , 

Hz 50 

Ï 

100 200 H 

. 

¡ i 

500 

. 
. 

' ' 

5 

o- n 

Sign.: a 0 
4 6 

0 
10 20 

U12q ( Multiply F eq. Scale by 
z 1000 2000 Hz 5000 

Ze o Level. 

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

Norwood Road, West Norwood, London 
SE27 9AB Tel: 01 -670 1131 
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Wireless World, November 1973 
dl4 

Electronic valves (a comprehensive range) 
semi -conductors (a wide variety) 

integrated circuts...and now integ a comprehensive 
uest. range of Hybrid Microcircuits. Prices on request. 

Teonex offers more than 3,000 dl They are competitively priced 
h 

are superlative in performance the company imposes ti t 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 REG° 1RADE MARX 

technical specifications and 'prices : Teonex Limited, T EON E X AVAILABLE ONLY 
FOR EXPORT 

2a Westbourne Grove Mews, London W11 2RY, 

England. Cables : Tosuply London W11. Telex : 262256 

WW-012 FOR FUKIrinx lin 
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New automatic digital bridge 
from Wayne Kerr 

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

It is universal, has a wide range, and gives 
immediate digital readout of resistive and reactive 
terms -simultaneously. 

On all ten ranges, for every type of measure- 
ment available, the displays provide a complete 
indication of the numerical value (up to 19999), 
polarity, decimal points and units -automatically 
and in half a second. 

WAYNE KERB 
A member of the Wilmot Breeden group. 

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

10µ12 - 200M5ì 1nH - 20 kH 
0.001pF - 20,000µF 10pí - 200u 

Accuracy: 0.1% (1052- 200MS2), 0.3% (10mS2 -10.0) 
in all quadrants. Frequency: 1kHz Outputs: Analog and TTL. 

For more information phone Bognor (02433) 25811, 
or fill in the coupon. 

r 
I Please send me details of the 8900. 

For the attention of Mr 

Company name and address 

I WW -Nov 
Post to Wayne Kerr, Durban Road, Bognor Regis, Sussex P022 9RL 

WW-013 FOR FURTHER DETAILS 
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KEF 

Wireless World, November 1973 

4 .323, 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. 

Full 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.) 

a1î 

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. 
WW -015 FOR FURTHER DETAILS 

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. 

r To Advance Calculators, Raynham Road, Bishop's Stortford, 
Herts. Telephone: Bishop's Stortford 55155. 
Please send me immediately one of your remaining 98 Wireless 
World calculator kits. I enclose my cheque for £44.00. 

Name 

Address 

1229 
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No half measure 

D.C. VOLTS 

100 µV to 1000V 

D.C. VOLTS 

1 I,.V to 1000V 

A.C. VOLTS 

10 µV to 1000V 

EVENTS TO 

1 MILLION COUNTS 

PER SECOND 

FREQUENCY 

to 8MHz 

FREQUENCY 

to 100MHz 

RESISTANCE 

.001 Q to 1,000MQ 

CAPACITANCE 

1 pF to 10,000u.F 

TIME INTERVALS 

0.01mSto1 
MILLION SECONDS 

D.C. CURRENT 

0.1 nA to 10A 

Farnen 

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 a new 
laboratory because the display section 
and power supplies are bought just once 
-in the main frame. Additional functions 
are obtained 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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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 
different from most run of 
the mill tone controls and 
there are, as you may guess, 
good reasons for this. 
Then as the listener is 
not expected to know just 
what a given response 
curve does to the 
signal off the 
record, we provide a 

Numbers 
button marked "cancel ". 
This enables him to make 
a direct comparison with 
the original and so learn 
just which recording 
defects need what 
correction. A QUAD user 
gets the best out of every 
record -every time -and 
enjoys the music to 
the full. 

Send postcard for illustrated 
leaflet to Dept. (WW), Acoustical 

Manufacturing Co. Ltd., 
Huntingdon PE18 7DB. 
Telephone : (0480) 52561. 

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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TERMINALS est range 

Cambion 
oller the Nid 

Solder Terminals - 
Electro- solder, tin and Over 

Insulated 
Terminals - 

Phenolic, teflon, 
dhallvl and 

ceramic ds 
Terminal 
and andBPow 

r SWagers 

Insertion 
Tooling 

lit V ua To Q a e m on CO 
nts 

le 
World's most rehab 

Cambion design and manufacture the 

BOAATE ASSEMBLY professional 
electronic NS 

SOLDER 
ERMINALS 

TERMINAL 

s C JACK CONNECTORS, 
P AT CH C ORDS , 

T OOLING 

C ACCESSORIES, 
BREADBOA 

RDS, 
PLUGS 

WIRE WRAP TERMINALS, 
SOCKETS,CARD S 

SOCKETS 

R.F . COMPONENTS, 
CHOKE , COIL FORMS, 

COILS, VIOUCTORS, 
TORS 

CTRIC DEVICES 
THERMOELECTRIC 
I.C LOGIC 

ASS 

PANEL HARDWARE 

Write now for illus 
ne9uaantere 

on 
ó 

over 22,000 Cam Ltd. 
Catalogue Electronic e r 

Products 
Cambion 
Cambion Works, 

Castleton, 

Nr. Sheffield, 
S30 2WR 

Tel 04344 431 (Hope 831) 

Tel 5 

WW -018 FOR FURTHER DETAILS 
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is 
ba 

(Th 

a 
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. 

Acos for sound enjoyment. 

CDSMDCDRD 
Cosmocord Ltd., Eleanor Cross Road, Waltham Cross, Hertfordshire. 
Telephone: Waltham Cross 27331 

WW-0I9 FOR FURTHER DETAILS 
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The new 
home 
of 
Haltron 

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 3QJ 
Telephone : Orpington 27099 
Telex: 896141 

WW-020 FOR FURTHER DETAILS 
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SHIBADENS NEW 
TIME LAPSE RECORDER 
A single VTR 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 I format VTR. 

CHOICE OF FIVE RECORDINGS 

Each unit offers a choice of five recordings and playback periods 

ranging from 1, 6, 12, 24 or 48 hours. Reproduction quality and picture 

stability are maximised by the use of ferrite video heads. The SV 612 E (K) 

is equipped with AGC for video and audio output and has audio 

dubbing facilities. 
From a standard 60 minute tape you can obtain up to 48 hours playback. 

The Quick Motion playback permits extensive use for such studies as 

flowers in bloom and metamorphasis whilst for sporting events the slow 

motion playback facility extends a one hour recording at normal speed 

to 6, 12,.24 or 48 hours. 

If yoifneed maximum flexibility for record and playback in a single 

unit you need Shibadens new Time Lapse Recorder. Write now 

for full technical specifications or telephone the Shibaden 

Technical Service. 

11/T14CH/ SH /BABEB 
(U.K.) LIMITED 

BROADCAST & CCTV EQUIPMENT MANUFACTURERS 

Lodge House Lodge Road Hendon London 

NW4 4DQ. Telephone: 01 -203 4242/6 

WW-021 FOR FURTHER DETAILS 

chart recorder 
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; extent marker; range of 
existing and projected plug -in pre -amplifiers. 

Slewing rate: 
Sensitivity: 
Speeds: 
Paper size: 
Paper drive: 
Pen type: 
Pen drive: 

200 mm /sec 
50}íV /cm - 500 mV /cm [with pre -amplifier] 
1, 2, 5, 10, 20 sec /cm, 1, 2, 5, 10 min /cm 
270 mm wide [DIN 16230] 
Digitally controlled stepper motor 
Ballpoint, fibre tip, capillary 
Infinite resolution d.c. potentiometric servo 

Compact, robust design 

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

Price subject to VAT 

J_J. Lloyd Instruments limited 
Brook Avenue, Warsash,Southampton S03 6HP. Tel: Locks Heath 4221 

Telex No. 477042 JAY JAY SOTON 

WW-022 FOR FURTHER DETAILS 
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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 ... even a 
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 performance. 

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 -9900 is a kit you'll be proud to build and 
own. You have a choice of fully finished cabinets in 
teak or modern white and the kit price, £62.70 (carriage 
extra), includes a FREE high performance indoor aerial. 

Choose cash or Heath Monthly Budget Plan 
( Mal order puces and soacaa-atons sub,c' In change w 'hour notice, 

Please send mea FREE Heathkit catalogue and 
details of your Cash and Low Deposit terms 

Name 

Address 

1 

MEA- TH 

Schlumberger 

Heath (Gloucester) Limited.Dept. WWllt /73 
Gloucester GL2 6EE. Telephone 0452 29451 

L 
WW-023 FOR FURTHER DETAILS 

J 

www.americanradiohistory.com

www.americanradiohistory.com


The latest colour TV tuner- 

Mullard has a really 
advanced range of vhf, 
uhf and vhf /uhf 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
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now in quantity production 
at Mullard,Thornaby 
a considerably reduced 
noise level; far greater 
reliability and it replaces 
outdated electromechanical 
tuning systems. 

For the stylist there are 
new freedoms; the tuner 
can be sited practically 
anywhere on the set, it's a 
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 

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 ;; . 
www.americanradiohistory.com

www.americanradiohistory.com


a26 
Wireless World, November 1973 

THE KF FAMILY 
AUDIO 73- OLYMPIA 

SEETHE RANGE 

OF KF SPEAKERS 

ON STAND D18 
SUGGESTED 

RETAIL PRICES 

KR8- £34.00 (PAIR) 

KR 10- £41.00 ( PAIR) 

KR20-- f68.00(PAIR) 

KR26 -f 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' K 

PRODUCTS LTD 

A MEMBER OF THE FARNELL ELECTRONICS GROUP OF GUMPANIES 

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

WW-024 FOR FURTHER DETAILS 
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BIAS ELECTRONICS 

Excellent Performance 
High Reliability 
Mono or Stereo +" 
4 track 2" versions 
in console, rack mounting 
or transportable form. 
At very reasonable prices. 

;op- 
--eg. 

w- 

Phone or write to 

BIAS ELECTRONICS LTD. 01 -947 3121 
UNIT8 COOMBE TRADING ESTATE 

112 -120 COOMBE LANE, LONDON SW200BA. 

WW -025 FOR FURTHER DETAILS 

Accurate and direct 
measurement of speed without 

coupling to moving parts 

FRAN 
resonaM reed TACHOMETERS 

M 

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 
Frequency Meters available from the sole U.K. Distributors. Manufacture 
and Distribution of Electrical Measuring Instruments and Electronic 
Equipment. The largest stocks in the U.K. for off -the -shelf delivery. 

ANDERS ELECTROIII[S LIMITED 

48/56 Bayham Place, Bayham Street, 
London NW1 Tnl: 01 -387 9092 

WW-026 FOR FURTHER DEI AILS 
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Linstead 
Twiii stabilised 
Power Supp1ie~ 

Each comprising: 
Two powerful bench supplies. 

Continuously variable. 
Independently operable, or in series, o, parallel. 

Fully protected against overload and ehrt circuit. 
In one compact robust case. 

S7 
2 o Oto 30V Oto 1A. 
Set by switches and fine control 
Meters switchable for volts, 
0 to 100mA and 0 to 1A. 
Re- entrant protection. Pilot 
indication of overload. 

£69 
plus VAT 

sl 2x 0 to 20V 0 to O.5A 
with twenty 1 volt steps and fine 
control. 
Voltage set by controls. 
Current continuously monitored, 
0 to 100mA, 0 to O.5A. 
Current limiting protection. 

£54 
plus VAT 

Ze757A741 
means a good deal 

in electronics 
Linstead Electronics, Roslyn Works, Hos yn Road, 

London N15 5J B Telephone: 01 -8(T2 5144 

WW -027 FOR FURTHER DETAILS 
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14G1%EERS. 
WRITE FOR THE BOOK 

THAT CAN CHANGE 

YOUR WHOLE FUTURE 

The B.I.E.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-cost B.I.E.Thome 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. 
=1111O1111CUT ()UT THIS COUPONIM 
CHOOSE A 

interest. 
NEW FUTURE NOW! 7 

Tick or state subject of 
MECHANICAL Work Study CONSTRUCTIONAL 
A.M.S.E.(Wech) 17I Works A.M.S.E. (Civil) CI & G Eng. Crafts. Management Architecture 
C & G Fabrication DRAUGHTSMAN- Building CI 
Diesel Eng. SHIP Carpentry & Joinery Inst. Eng. &Tech. Civil &Municipal Eng.[] Inst. Motor Ind. A.M.I.E.D. Constructional Eng. [I Maintenance Eng. Electrical Construction 
Mechanical Eng. Draughtsmanship Surveyors Institute 1-1 Sheet Metal Work Gen. Council Eng. 
Welding Draughtsmanship Health Eng. 
ELECTRICALS Lg & Tool Design Hydraulics n 
ELECTRONIC 

Technical Drawing El Inst. of Builders 
A.M S.E. (Elec.) RADIO b TELE- Inst. Clerk of Works 
C &G Elec. Eng. COMMUNICATIONS Inst. Works & 

C & G Elec. Inst. C & G Radio /TV/ Highway Supers. 
C & G Elec. Tech. Electronics Painting & 
Computer Elec. C &GTelecomm. Decorating 
Electronic Eng. [ Technicians Structural Eng. 
Electrical Eng. Prac. Radio& Elec. Surveying 
Install. & Wiring (with kit) 

GENERAL MANAGEMENT b Radio Amateurs 
Exam. Agricultural Eng. PRODUCTION 

Computer Prog. Radio Servicing & Council of Eng. Inst. 
Repairs General Education Electronic Data Transistor Course Pract. Slide Rule 

Processing 
TV Main & Serv. Pure & Applied Estimating Maths. Foremanship AUTO b AFRO Refrigeration [ Inst. Cost & Man. Aero Eng. Rubber Technology El 
A.M.I.MI. Sales Engineers U Inst. Marketing A.E.C. Cert. University Ent. [) Management Auto Engineering 

Motor Trade Man. Auto Repair 
Network Planning C & G Auto Eng. 
Personnel Man. Garage 
Production Eng. Management 

SQuality Control MAA /IMI Diploma 
alesmanship Motor Vehicle 
Storekeeping Mechanics 
Coaching for mane motor exams. includmg C fi G and ahn assistance in 

G.C.E. 58'0' dl L A' 
LEVEL SUBJECTS 
Over 10,000 
Group Passes 

SEND FOR 
YOUR FREE 
BOOK NOW! 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 
DEPT. Bww,oALDERMASTON COURT, READING RG7 4PF 

QL I BWW10 

NAME ........ _.. _.__........_ 
BLOCK CAPITALS PLEASE 
ADDRESS ..._ .................. 

I OTHER SUBJECTS ... .................._.........._....._..........................._.._......_......_._........._._.._._.._...__AGE. ...._._.. 

Accredited b th C íl J th A editati of d C lI y e ounC or e ccr On 0 orresyon esce o eggs. 

111 11111=IM 

1 
0 
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New 
active filter 
takes over 

from passive 
networks 

WHITELE 
ACTIYE, 
HITE?R 

These activefilters 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 baseboards 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 

J _ t 

WHITELEY ELECTRICAL RADIO CO. LTD. 
Mansfield, Notts, England. Tel. Mansfield 24762 
London Office: 109 Kingsway, W.C.2. Tel. 01 -405 3074 

Wireless World, November 1973 

JOSTY 

AUDIO UNIT KITS 

PSYCHEDELIC KITS 

GUITAR TREMOLO KITS 

F.M. STEREO KITS 

PHOTO CELL AMP KITS 

POWER SUPPLY KITS, etc, etc. 

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 STOCK /ST IN 
YOUR TOWN. 
SOLE IMPORTERS FOR U.K. 

RADIO SUPPLIES 
(COMPONENTS) LTD. 

P.O. BOX 27, 
HARTLEPOOL, 
TS24 7BR. 

AUDIO 
FESTIUAL AHD FAIR 

October 23 -28 

WE ARE EXHIBITING 

WW-029 FOR FURTHER DETAILS 
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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. 

Two 67 cm diagonal versions 
These improved Westinghouse 
tubes are made available in two 
configurations - the standard 
90° and the 10cm shorter pro- 
file wide -neck 1 10° 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. With trained 
technical sales personnel in 
major European cities. With 

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

Customer oriented 
I n these ways -compatible pro- 
duct availability- outstanding 
development facilities -local 
technical assistance...Westing - 
house Electric respond to dy- 

The110° Q A67- 140XTVcolourtubeis10cm 
shorter in profile than the 90° Q A67 -120X ...both offer superb colour definition as 
well as white field purity for black Er white. 

WW-030 FOR FURTHER DETAILS 

namic customer require- 
ments - here in Europe and 

throughout the world. 

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

GENEVA FRANKFURT LONDON 
MILAN PARIS STOCKHOLM 

Westinghouse Electric 

a29 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless world, Novemovr 1973 
10 

Save 
millimetres 
AND money 
with this new 

Brimar Tube 
If you're planning 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. 

Short in length, small around the neck, it can 

save you a whole lot of space , .. give you far 
greater freedom in your designing. The fiat 4" 

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: Val, 1500V 

* Second anodevoltageforfocus: Va2,230to380V 
* Grid voltage for spot cut -off (approx.) : 

Vg -30 to -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 Valves and 
Tubes Limited, 
Molllson Avenue, Brimsdown, 
Middlesex EN3 7NS. 
Telephone: 01 -804 1201 

Enfield, 

THORN 

PRODUCTION TESTING 

DEVELOPMENT 

SERVICING 

EDUCATION 

,ivAnr 

POWER UNITS 
NOW AVAILABLE WITH 3 
VARIABLE OUTPUTS 

Type VRU /30/25 - £158.80 
+ V.A.T. 

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. 

Other units are also available 
with outputs of: 

0 -60V 12A. 
0 -120V 6A. 

0 -240V 3A. 

ALL CONTINUOUSLY 

VARIABLE 

SEND FOR FURTHER DETAILS 
OF THESE VERSATILE UNITS TO 

Val M& LIMITED, BROWELLS LANE, 

FELTHAM,TW13 7EN, MIDDLESEX. 

TELEPHONE 01 090 4242 

WW-032 FOR FURTHER DETAILS 

nombrex 

MODEL 41 

R.F. SIGNAL GENERATOR 
Price £35.00. 

FROM APRIL 1st PLEASE ADD 10% ON TO PRICE FOR V.A.T. 

* 150 KHz - 220 MHz on fundamentals. 
1r 8 clear scales - Total length 130mm. 

* Spin -Wheel Slow Motion Drive 11 1 ratio. 

it Overall Accuracy - 21 %. 

it Modulation, Variable depth and frequency. 

* Internal Crystal Oscillator providing calibration checks throughout all 

ranges. 
Mechanical scale adjustment for accurate alignment against internal 

1 MHz crystal oscillator. 
'r 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 
WW-031 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


\\'ireless World, November 1973 

From Goldring. 
New support for the belief that what goes into 

a record ought to come out of it. 
The Theory is perfectly simple. 
A good cartridge should take from a record all the subtle shades of original sound that are stored there, 

and re- create them for your enjoyment. 
The Practice is a little more difficult. 
Now Goldring bring the ideal closer with the new 

820 series. 
A brand new family of cartridges that builds on the advances already achieved by the Goldring 800 series. 

Providing cartridges that are not only capable of making 
the most of all that good recording can offer now, but 
have the capacity to keep pace with new developments 
in the art of quality recordings. 

The 820 series retains the true transparency of 
sound and the true transduction techniques of 
earlier designs. 

The 820 - one of 
the models in 
the new range. 
Performance 
characteristics: 
Sensitivity G 
5 cm /sec -1 Khz:5mV. 
Separation @ 
1 Khz:20dB. 
Recommended playing wt. 
2 grammes. 
.Sty /us point radius: 0006" 151.1. 
Frequency range: 20hz- 20Khz. 

a3 

It brings advances in every aspect of design. 
The small low -mass diamond point which is 

mounted on a new type of specially polished lightweight 
aluminium tube, combined with the newvisco -elastic 
material used for the pivot pad, makes for greater 
tracking ability. 

A special 'tie wire' minimises fore and aft stylus 
movement, reducing non -linear distortion to a minimum. 

The total effect is a cartridge that, other equipment 
being equal, can narrow almost to vanishing point the 
difference between the original recording and the sound 
that comes out of your speakers. 

There are three models in the range. The 820 with 
spherical stylus. The 820E and 820 Super E, both with 
bi- radial styli. Write for details and full specifications. 

And satisfy yourself that 'what goes in comes out'. 

The new 820 series 
The expert's cartridge by Goldring ® 

Goldring Limited, 10 Bayford Staat, Hackuay, London E8 3SE. Tel: 01-985115? 

WW-034 FOR FURTHER DETAILS 

Phoenix Electronics 
' 

(Portsmouth) 
Reg. Office. 
139 -141 Havant Road, 
Drayton, Portsmouth, Hants. 
P06 2AA. 

afriez 

Full member of AFDEC - the industry's association 
of franchised electronic component distributors. 
NOW - you can get the same service and range of 
products normally available to industrial customers. 
Brand new devices from the industry leaders in 
component manufacture - large stocks on our shelves. 
Our prices include VAT at the current rate - and 
carriage on all goods is free. 
Send for our catalogue and price list - we'll mail that 
to you free, too. 

Please send your catalogue - free! 
Name 

Address 

AAZ 15 
BC 107 
BC 108 
BC 109 
BC 177 
BC 178 
BC 179 
8CY 70 
BCY 71 
BCY 72 
BDX 18 
B DY 53 
BD 135 
BD 136 
C 424 
C 426 
ME 0412 
ME 4102 
TIP 29A 
TIP 30A 
1N 823 
1N 914 
1N 4148 
1N 4001 
1N 4004 
1N 4007 
1N 5402 
1N 5406 
1 S 920 
1S 922 
2N 2222A 
2N 2369 
2N 2907A 
2N 2926 
2N 3053 
2N 3054 
2N 3055 
2N 3702 
2N 3704 
2N 4060 

A few examples of our semiconductor stocks -- 
0.11 
0.11 
0.10 
0.11 
0.15 
0.14 
0.15 
0.18 
0.22 
0.15 
1.32 

0.88 
0.33 
0.37 
0.16 
0.21 
0.15 
0.10 
0.55 
0.66 
0.59 
0.08 
0.08 
0.07 
0.10 
0.13 
0.17 
0.21 
0.08 
0.09 
0.24 
0.16 
0.26 
0.12 
0.22 
0.49 
0 63 
0.12 
0.12 
0.13 

ZENER DIODES 
400mW 3.3V to 15V 
1W 4.7V lo 22V 
10W 8.2V to 24V 

THYRISTORS 
lA 400V 
7A 400V 

F.E.T.'s 
2N 3819 
2N 3823 
2N 3824 

U.J.T. .' 
MEU 21 Programmable 
TIS 43 

TTL LOGIC I /C'S 
All 74 series available 
7400 Gate 
7413 Trigger 
7441A Decoder 
7453 Gate 
7474 Flip -Flop 
7490 Counter 
74121 Monostable 
74156 Multiplexer 

DTL LOGIC I /C'S 
All 930 series available 
930 Gate 
948 Flip -Flop 

LINEAR I /C'S 
709/741 Op. Amp. 
723 Volt Reg. 
747 Dual Op. Amp. 
790 3W A.F. Amp. 

0.11 
0.22 
0.83 

0.82 
1.04 

0.31 
0.70 
0.66 

0.36 
0.26 

0.17 
0.43 
1.31 
0.21 
0.43 
0.98 
0.65 
1.64 

0.33 
o 47 

036 
0.90 
0.87 
1.21 
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BULGIN 
Do It Yourself 
3urglar Alarm 

<it 

COMPLETE 
WITH EVERY 
ACCESSORY 

COMPRISED OF 

KEY SWITCH CONTROL 

LATCHING SWITCHES 

BATTERY MAGAZINE 

PRESSURE PAD 

AS SIMPLE 
TO WIRE 
AS A 
BELL CIRCUIT 

reaking into premises and burglary 
Uis on the increase and the private 

homes of everybody are at risk. Apart 

from untold damage usually done in 

the search for valuables one can never 

replace items of sentimental value or 

remove the continuing stress of insec- 

urity experienced by many victims. 

UNDERDOME BELL 

1/4, 

The Bulgin Security Alarm System 

has been designed for the pro- 

tection, at minimum cost, of average 

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. 

Send for our fully illustrated leaflet. 

Recommended Retail Price 
£13.55 + VAT 

A. F. BULGIN Et CO. LTD. 
ELECTRONIC COMPONENT MANUFACTURERS 

BYE -PASS ROAD BARKING ESSEX 1611 OAZ 

TEL ° 01 594 5588 (12 lines) P.B.X. TELEX ° 897255 

WW-036 FOR FURTHER DETAILS 
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Celestion Loudspeaker Engineering 
advances the state of the art to a 

new plateau. 

1.) Celes' ion's new super 

tweeter. 2.) New design 

'pressure mid -range unit. 

3.) Ultra Linear 12" Bass 

drive unit 4.) A.B.R. 

ensures controlled bass 

down to 16Hz. 

5.) Precision crossover for 

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' typer MF 500 (Mid -range 
Dome 'pressure' type) Ultra linear 12" bass driver and 12" 
ABR. The crossover has resulted from considerable re- 
search and crossove- poins are at KO Hz and 5000 Hz 80 

Watts Maximum, 4 -8 ohm. This monitor loudspeaker system 
has an exceptionally wide and flat frequency response. 
Very low order harmonic and inter -modulation distortion. 
Precise response to transients. Beaut fully maintained polar 
response ensures absence of unwanted directional effects 
and provides a highly sati!factory ste-eo image throughout 
the listening area, Matchec pairs. 
SIZE 40 x 15 x 1 1 ; Natural Teak or Walnut Cabinet 

Celestion 
Loudspeakers for the Perfectionist 

ROLA CELESTION LTD. 
DITTON WORKS, FO }HA! L ROAD, IPSWICH, SUFFOLK IP3 8JP 

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

New Minilite weighs a mere 50g.Yet it combines maximum 
operating efficiency with absolute wearer comfort. 

With Minilite, Amplivox have avoided the problems of the old 
fashioned earplug insertsthrough ingenious useofan adjustable 
earpiece. An acoustic tubewith sibilant filter replaces the heavier 

and more familiar boom microphone. Pressure pads are out too, 
instead there is a non -metallic headband with 
special bars that give stability without 
uncomfortable pressure. 

Specified for Eurocontrol,Minilite is being widely used in air traffic 
control, aviation and communications control as 
well as other branches of industry. Minilite is, 
undoubtedly, the headsetofthe 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 - writes today 
stating your application requirements to: 
Racal - Amplivox Communications Limited 
Beresford Avenue, Wembley, Middx., England. 
Tel: 01 -902 8991. Cables: Amplivox Wembley. 

Telex: 922101 

a33 

Eros 
The Electronics Group 

WW -038 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


a34 Wireless World, November 1973 

GABRAPHONE 
invites you 
to a preview 
oflheneW 
2001 series 

PRE 
AMP 

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. 

FILTER UNIT 
R.CHANNEL LS 
L.CHANNEL LS 

T S 

I BARITONE 
PA 

PR 

AI TO 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'' 

series the most exciting British 
product 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. 

WW -039 FOR FURTHER DETAILS 
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Power Controlled Solderin 
When not in use the iron can be 
safely left in the easy -location 
spring holder. 

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

Specially designed low -volt- 
age power supply unit built 
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. 

System Type PC /1 
In the event of a fault 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 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. 

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 long -life, thermally efficient element is 
fully protected from physical damage by being 
enclosed in the stainless steel shaft. The low 
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. 

A wide range of non -seize, fully 
slotted bits are available in both 
plain copper and iron- coated 
"long life' types. 

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 
automatic. 

LITESO LD 
High Quality Soldering 

Irons, 10w to 60w 

CONQUEROR 
Lighweight Iron and 

spring stand 

Suction De- Soldering 
Attachment (fits ETC /1 

and CONQUEROR) 

ETC/ 1 

Electronically 
Temperature Controlled 

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

ADAMIN 
Ultra Miniature Irons 

15w and 18w 

LIGHT SOLDERING DEVELOPMENTS LTD 
28 Sydenham Road, Croydon CR9 2LL Tel: 01 -688 8589 & 4559 
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YATES ELECTRONICS 
(FLITWICK) LTD. 

DEPT. WW ELSTOW STORAGE DEPOT 
KEMPSTON HARDWICK 

BEDFORD 

C.W.O PLEASE. POST AND PACKING 
PLEASE ADD IOp TO ORDERS UNDER E2. 

Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
IOp stamp appreciated. 

OPEN ALL DAY SATURDAYS 
PLEASE ADD 10% V.A.T. 

RESISTORS 
IW Iskra high stability carbon 
CR25 carbon film -very small 
Power 
watts Tolerance 

} 5% 
10% 
2% 

} 10% 
} 5% 
4 10% 

Quantity price applies for any 

film -very low noise -capless construction. }W Mullard 
body size 7.5 x 2.5 mm. ;W 2% ELECTROSIL TR5. 

Values Price 
Range available 1 -99 100 - 

4-70 -2.2MO E24 Ip 0-8p 
3.3MO -I0MO E12 Ip 0.8p 

100 -IMO E24 3.5p 3p 
10 -390 E12 Ip O.8p 

4.70 -1MO E12 Ip 08p 
IQ -10Q Ell 6p 55p 

selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5 %, Iskra resistors 5 off each value 470 to IMO. 
E12 pack 325 resistors L2.40. E24 pack 650 resistors (4.70. 

POTENTIOMETERS 
Carbon track 5k52 to 2MO, log or linear (log , =W, I in kW). 
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 

SKELET;:N PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to 5MO. Horizontal or vertical P.C. mounting 
(0.1 matrix). 
Sub -miniature 0-1W, 5p each. Miniature 0.25W, 7p each. 

TRANSISTORS 
AC107 Sp AF126 20p 8F115 25p 0C42 2p 2N3707 I2p 
AC126 2p AF139 32p 8F173 20p 0C44 2p 2N3708 IOp -- - -- - - 
ACI27 Sp AF178 32p 8E177 I8p 0C45 2p 2N3709 Ilp VER060ARD 
ACI28 Sp AFI80 40p 8E178 32p 0070 2p 2N3710 Ilp 0-1 0.15 
ACI31 2p AFI81 40p 8E179 32p 0071 2p 2N3711 I I p 2k x 31 22p 16p 

AC132 2p BC107 2p BF180 32p 0072 2p 2N3819 32p 2}x5 24p 24p 
AC176 5p BC108 2p 8E181 32p OC81 2p 2N4062 12p 31 x 31 24p 24p 
AC187 22p BC109 2p 8F194 149 OCB2D 2p 2N4286 20p 31 x 5 27p 27p 
AC188 22p BC147 2p BFI95 14p 2N2646 60p 2N4289 20p 17 x 21 75p 573p 
ADI40 SOp BC148 2p 8E197 I5p 2N2904 20p 40360 35p 17 x 3; IOOp 78p 
AD149 45p BC149 2p 8E200 32p 2N2926 10p 40361 35p 17 x 5 (plain) - 82p 
ADI61 33p BC157 4p 6F750 20p 2N3054 S8p 40362 40p 17 x 31 (plain) - 60p 
AD162 36p BCI58 4p 8E751 20p 2N3055 60p 40408 40p 17 x 2z (plain) - 42p 
AFI14 20p BCI59 4p B1752 20p 2N3702 13p ZTX108 15p 24 x 5 (plain) - 12p 

AFI 15 20p BC187 22p BU7105 22Sp 2N3703 12p ZTX300 I5p 2} x 3} (plain) - I1p 
AFI 16 20p BD131 75p 0C26 45p 2N3704 13p ZTX302 20p Pin insertion cool 52p 52p 
AFI 17 20p BD132 75p 0C28 SOp 2N3705 12p ZTX500 15p Spot face cutter 42p 42p 
AFI18 38p BD133 75p 0C35 50p 2N3706 Ilp ZTX503 20p Pkt. 50 pins 20p 20p 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: C001µF, 00015µF, 00022µF, 00033µF, 00047µF, 2kp.0- 0C68yF, 0. 01(íF, 0015µF, 
0022µF, 0-0330F, 3p. 0. 047µF, 0068µF, 0.1µF, 4p. 0.15µF, 6p. 0.22µF, 74p. 0.33µF, I Ip. 
047µF, 13p. 
I60V: O-010F, 0015µF, 0022µF, 0033µF, 0- C471F, 0- C681F, 3p.lyF, 33p. 015µF, 
4 }p. 022µF, Sp. 033µF, 6p. 0.47µF, 73p. 068µF, I Ip. I OpF, 13p. 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V F.C. mounting: 0.01pF, 0015µF, 0022µF, 3p. 0. 033µF, 0047µF, 0068µF, 3 #p. 
O.1µF, 4p. 0150F, 0.221íF, Sp. 033µF, 6;p. 0.47µF, 83p. 068µF, II p. I.OµF, 13p. 

I -511F, 20p. 22µF, 24p. 
MYLAR FILM CAPACITORS 100V 
0.0011íF, 0002µF, 0005µF, 0 Ol1iF, 002µF, 
25p. 0. 041íF, 0.051íF, 0068µF, O- lyF, 3 1p. 

I CERAMIC DISC CAPACITORS 
100pF to I0,000pF, 2p each. 

ELECTROLYTIC ZAPAZITORS-MULLARD 015/6/7 
(11F/v) 1/63, I.5/63,22/63,33/63,47/63,68;40,68/63, I0i25, 10/63, 15/16, 15/40, 15/63, 
22;10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47¡10, 47/25, 47/40, 68/6.3, 68/16, 100/4, 
100/10t, 100/25, 150/63, 150/16, 220/4, 220,'63, 220/16, 330/4, 6p. 47/63; 100/40, 150/25, 
220/25, 330/10, 470/63, 7p. 68/63, 150¡40, 220/40, 330/16, 10004, 10p. 470/10, 680/63, 
I Ip. i00/63, 150/63, 220/63, 1000;10, 12p. 470;25, 680/16, 1500/3, 13p. 470/40, 680/25, 
1000/16, 1500'10, 2200%6-3, 18p. 330/63, 680/40, 1000/25, 1500g16, 2200/10, 3300/6.3, 
4700/z, 2Ip. 

SOLID TANTALUM BEAD CAPACITORS 
0 11íF 35V 22µF 35V 

022µF 35V 4-70F 35V 
047µF 35V 6-80F 25V 

1 -0µF 35V lO1iF 25V 

ZENER DIODES 
400mW 5% 3-3V to 30V, 12p. 

WIRE WOUND POTS 
3W, 10, 25, 500 and decades to I00kO, 35p. 

DIODES 
RECTIFIER 
BY127 
BZYIO 
BZl 13 

I N4001 
I N 4004 

I N4007 

1250V 
800V 
200V 

50V 
400V 

I000V 

IA 
6A 
6A 
IA 
IA 
IA 

12p 
25p 
20p 

7p 
8p 

IOp 

BRUSHED ALUMINIUM PANELS 
12in x 6in, 25p; 12in x 2 }in, IOp; 9in x tin, 7p 

SLIDER POTENTIOMETERS 
86mm x 9mm x I6mm, length of track 59mm. 
SINGLE 10K, 25K, IOOK log. or lin. 40p. 
DUAL GANG, 10K 10K etc. log. or lin. 60p. 
KNOB FOR ABOVE, I2p. 
FRONT PANEL, 65p. 
18 Gauge panel I2in x 4in with slots cut for use with 
slider pots. Grey or matt black finish complete 
with fixings for 4 pots. 

SIGNAL 
OA85 
0A90 
OA9 I 

0A202 
1N4148 
BAI I4 

7p 
Sp 
Sp 
7p 
Sp 
8p 

THERMISTORS 
VAI055S 15p 
VAI066S ISp 
VAI077 I5p 
R53 E1.35 

THYRISTORS 
2N5060 50V 0.8A 
2N5064 200V 0.8A 
106F 50V 4A 
106D 400V 4A 

30p 
47p 
40p 
55p 

I2p 
221iF 16V 
33µF 10V 
47µF 6-3V 

I00µF 3V 

JACK PLUGS AND SOCKETS 
Standard screened I8p 
Standard insulated 12p 
Stereo screened 35p 
Standard socket ISp 
Stereo socket 18p 

2.5mm insulated 
3.5mm insulated 
3.5mm screened 
2-5mm socket 
3.5mm socket 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180 , 5 pin 240 , 6 pin 
Plug I2p. Socket 8p. 
4 way screened cable, 15p/meter. 
6 way screened cable, 2.2p, metre. 

8p 
8p 

I3p 
8p 
8p 

BATTERY ELIMINATOR LI.SO 
9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS 
1600µF 64V 74p 3500íF 64V 80p 45000F 16V 50p 
25000F 40V 74p 28001iF 100V E2.60 45000F 25V El-68 
25000F 50V 58p 3200µF 16V 50p 5000µF 50V El -10 

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0010F 10p 0-0470F 13p 0220F 20p 
0-0220F I2p 0.1µF 13p 0.470F 22p 

POLYSTYRENE CAPACITORS 160V 22% 
10pF to I,000pF EI2 Series Values, 4p each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The GDI is the world's first semiconductor that can convert a concentration of gas or 
smo'ce into an electrical signal. The sensor decreases its electrical resistance when it 
absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or smoke. 
This decrease is usually large enough to be utilized without amplification. Full details 
and circuits are supplied with each detector. 
Detector GDI, L2. Kit of parts for detectors including GDI and P.C. board but excluding 
case. Mains operated detector E5.20. 12 or 24V battery operated audible alarm L7.30. 
As above for PP9 battery, L6.40. 

PRINTED BOARD MARKER 97p 
Draw the planned circuit on to a copper laminate board with the P.C. Pen, allow to dry, 
and immerse the board in the etchant. On removal the circuit remains in high relief. 

LARGE RANGE ITT /TEXAS IC's NOW IN STOCK 
PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX 

I -11 12 -24 25 -99 100-'- 7448 185 175 170 165 74118 100 82 73 64 
p p p p 7450 18 16 14 13 74121 43 40 38 36 

7400 18 16 14 13 7451 18 16 14 13 74141 100 95 90 85 

7401 18 16 14 13 7453 18 16 14 13 74145 150 140 135 130 

7402 18 16 14 13 7454 18 16 14 13 74150 330 280 250 220 

7403 18 16 14 13 7460 18 16 14 13 74151 110 00 95 89 

7404 20 18 16 14 7470 30 28 25 24 74153 120 10 105 95 

7405 20 18 16 14 7472 30 28 27 23 74154 200 80 170 160 

7406 50 45 40 35 7473 40 38 36 30 74155 ISO 20 100 86 

7407 56 50 44 38 7474 40 36 32 28 74156 130 20 100 96 

7408 36 30 27 23 7475 55 52 50 49 74180 ISS 36 112 105 

7409 36 30 27 33 7476 40 36 32 30 74190 195 90 185 180 

7410 18 16 14 13 7480 100 95 90 85 74191 195 90 185 180 

7411 23 21 20 18 7481 125 115 110 105 74192 200 90 180 164 

7412 36 30 27 23 7482 100 96 90 85 74193 200 80 170 ISO 

7413 34 28 26 22 7483 100 97 95 92 74196 200 90 180 170 

7416 45 43 39 34 7484 120 115 110 105 74197 200 95 180 170 

7420 18 16 14 13 7485 250 245 240 230 
7421 36 30 27 23 7486 45 42 37 33 

7426 32 29 23 20 7490 75 67 60 S2 LINEAR IC's 
7430 20 18 16 14 7491A 100 92 85 79 709 14 pin DIL 
7432 40 36 32 28 7492 75 70 65 60 741 8 pin DIL 
7440 20 18 16 14 7493 75 68 60 52 741 14 pin DIL 
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 
7442 80 75 70 65 7495 lOS 100 95 90 747 14 pin DIL 
7443 125 120 115 IIS 7496 100 95 90 85 748 8 pin DIL 
7447 175 165 150 120 74100 250 240 235 230 DIL sockets 14 pin and 16 pin 

40p 
40p 
38p 
95p 
8Sp 
45p 
I6p 
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Users include: Rolls -Royce 
Electricity Board, Trinity H 
Mullard, Plessey Co., etc. 
OTHER KONTAKT PRODU 

KONTAKT 60 
FOR INACCESSIBLE CONTACTS 
-More than just a cleaner 

KONTAKT 60 guarantees 
perfect cleansing of 
contacts chemically 

in accordance with today's 
technology 

KONTAKT offers the following 
advantages: - 
1. Dissolves oxides and sulphides the safe 

way without attacking contact sub- 
stances. 

2. Contains carefully selected solvents 
which do not attack plastics whereas they 
do dissolve resinified contact greases and 
dirt. 

3. Contains no silicone. 
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. 

Ltd., C.E.G.B., South of Scotland 
ouse Workshops, Kolster Brandes, 

CTS ARE: - 
70 Protective Lacquer 80 Special Siliconized 

Polish 
72 Insulating Spray 100 Antistatic Agent for 
75 Cold Spray for Fault Plastics 

Location 101 Dehydration Fluid 

Write for full details of above 
Kontakt products to:- 

or complete range of 

SPECIAL PRODUCTS DISTRIBUTORS LIMITED 
81 Piccadilly, London, W.1. 01 -629 9556 

WW -045 FOR FURTHER DETAILS 

Walter Scott Industries 

3015F 

MINITRON 
7 Segment Indicator 

TTL Compatible 
1 -100 X00 -500 
90 p 87 p 

mm: V.A.T. & post & packing) 

7 Segment Indicator 
TTL Compatible 

1 -1 00 1 00- 500 
90p 87p 

/plus V.A.T. & post & packing) 

ROBUST MINIATURE CONSTRUCTION 

PRINTED CIRCUIT MOUNTING 

CLEAR BRIGHT DISPLAY 

100,000 HOURS LIFE 

LOW VOLTAGE 4 -6 volts 

LOW CURRENT 4 -6 mA per segment 

EX -STOCK DELIVERY 

WS 

1 
3015G 

7 St. Stephen's St., Bristol BS1 1 EE 

tel (0272) 292966 

WW -046 FOR FURTHER DETAILS 

One -of f manship 
praised at a 
Sports complex 
in Lancashire 
SNS Solved the 
complex problems of 
supplying the 
necessary 
facilities 

Monitoring and line testing 

8 track cartridge player 

Switched crystal controlled 
FM Tuner 

Input Group Selector Panel 

Output loudspeaker Group 
Selector Panel 

Four 40 watt x Three input 
mixer 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 

WW -047 FOR FURTHER DETAILS 
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Amps- Volts -Ohms 

db's-Transìstor Test 

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. 

COSMOCORD 
Cosmocord Ltd., Eleanor Cross Road, Waltham Cross, Hertfordshire. 
Telephone. Waltham Cross 27331 / 

a38 Wireless World, November 1973 

Barr &Stroud 
Active Filter 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 to d.c., 1 Hz- 
30kHz cut -off, 12 -36dB/ 
octave stop -band attenuation 

EF20 Series -high pass, 
response up to 1 MHz, 1 Hz- 
30kHz cut -off, 12 -36dB/ 
octave stop -band attenuation 

EF40 and EF41 Universal - 
band -pass and band -stop 
with centre frequencies 0.1 Hz 
to 10kHz- band -pass Q up to 
200 -band -stop Q up to 10. 
Supplementary operation in low -pass, 
high -pass and all -pass delay modes. 

WW -048 FOR FURTHER DETAILS 

BARR & STROUD LIMITED 
Anniesland, Glasgow G13 1 HZ 
Tel : 041 -954 9601 Telex : 7781 14 

1 Pall Mall East, London SW1Y 5AU 
Tel : 01 -930 1 541 Telex : 261877 

WW -049 FOR FURTHER DETAILS 

METER PROBLEMS? 

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

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 

WW -050 FOR FURTHER DETAILS 
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One -offmanship 
succeeds again 
at a Night club 
in Essex 
SNS will entertain 
and solve all the 
problems you 
may have 

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

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 output Group Selector 

2 x 100 watt Stage Power Amplifiers 

Setting New Standards 

ctsc.rrtK WOttKs 
HIGH 'WYCOMBE 

aucKs 
ENGLAND 

WW -051 FOR FURTHER DETAILS 

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 

VW -052 FOR FURTHER DETAILS 
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perstars 
HIGH -PERFORMANCE MF -HF RECEIVERS for * P 8- T Stations * Civil Aviation Networks * Maritime Mollie Service 

t,4e U . fB$= (7.; . 

ttgnd by 

%y,), ott 

High -grade receiver designs with a choice of tuning wide 
enough to span the whole world of M F- H F 

communications. 
Here is simply unbeatable performance. Outstanding 

frequency stability. Unyielding front -end protection. 
Unrivalled AGC. Plus exceptional dynamic range and 
blocking characteristics. From this great twosome: 

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

R499 10 switched channels, 255- 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. I n service with P Er T 
organisations, in civil aviation networks and in coast 
stations throughout the world. 

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

A member of the Rediffusion organisation 

RedifonTelecommunications Limited 

IWO 

1 Y 7 3 
ENE QUEEN'S AWARD 

TO INDUSTRY 
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the new Brandenburg 812 

solid state HV module 

has all the advantages 
An Alpha Range stabilised HV supply in modularform - that's 
our new Model 812, a further example of Brandenburg's 
specialised design and engineering facilities. It is real'y compact, 
has exceptional stability, can be 'built -in' or used free standing, 
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 the 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. 

Input voltage 28V d.c. 14V. 
Output voltage 15 to 30kV d.c. 
Output current 500p.A. 

Factory reversible. 
Output ripple <3V. 
Stability 40 PPM for 15 MIN. 

Yet another Brandenburg piece in the 
high voltage game. 

brandenb 
urgSTABILISED 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. P6438 

WW -053 FOR FURTHER 1)1 TAILS 

a4 1 

One -of f manship 
acclaimed by a 
London Hospital 
SNS diagnosed the 
installers multiple 
problems and 
solved them 

lliiNllll 
y Illillilll 

N 

YDY1 

?. 

Monitoring and line testing panel 

4 Channel Microphone mixer 

III 2 Gram. Channels 

Pre -fade Monitoring faci ities 

Selected Output Groups 

5 channel Radio output 

mi 
Setting New Standards 

In Service to Distributors and Installers 

SNS Electronics Group 
851 Ringwood Road, Northbourne, Bournemouth. BH11 SLN 

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

WW-054 FOR FURTHER DETAILS 
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!&r 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. 

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. 

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. 

Aerialite 

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

ill Tc Aerialite Cables Limited: 
Please send me your brochure 
entitled Aerialite Television Distribution Cables. 

NAME 

r 

Aerialite Cables Limited, 
Castle Works, 
Stalybridge, Cheshire SK15 2BS. 
Telephone: 061 -338 2223 

LCables: Aercables, Stalybridge. 
Telex: 669902 

POSITION 

ICOMPANY 

ADDRESS 

WW -055 FOR FURTHER DETAILS 
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OerVICQuocict 
*Single or Bulk orders 

*24 hour Service 

*Ex Stock 
Gothic Electronic Components 

specialists in semiconductor selection 
and sales. 

E.Q.D. approved 
B.S. 9000 approved supplier 

Member of AF DEC 

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

MULLARD 
BC107 General Purpose NPN 
BC108 General Purpose NPN 
BC109 General Purpose NPN 
BCY71 General Purpose PNP 
BCY72 General Purpose PNP 
BF115 RF Amp 
BF180 RF Amp 
BI-Y33 RF Power 
BLY34 RF Power 
BSX20 Mixi Driver 
2N706 General Purpose NPN 
2N918 General Purpose NPN 
2N3866 RF Power 
TAD100 AM Receiver 
TA D110 AM or FM - Mix /Osc /IF Amp /Det /AF Amp /Lim 

PLESSEY 
SL610C RF Amp - voltage gain 10, bandwidth 14014Hz, 

50 dB AGC ` 
SL611 C RF Amp - voltage gain 20, bandwidth 100MHz, 

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

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

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

input 
SL650C Phase Locked Loop 
SL414A 3W Audio Amp 
SL415A 5W Audio Amp 
SP643B Prescalers - 10/11, 350MHz; MECL II Compatible 

or TTL + 2 resistors 
SP646B Prescalers - 10/11, 200MHz; TTL output 
SP647B Prescalers - 10/11, 250MHz; TTL output 

FAIRCHILD 
FLV110 LED, red; 1.7V at 20mA (other types available 

ex- stock) 
FND70 7- segment LED numeric display; Y. " digit - 

resembles % " 
7805KC 5V Regulator at 1.5A 
7806KC 6V Regulator at 1.5A 
7808KC 8V Regulator at 1.5A 
7812KC 12V Regulator at 1.5A 
7815KC 15V Regulator at 1.5A 
7818KC 18V Regulator at 1.5A 
7824KC 24V Regulator at 1.5A 
741 Op Amp; available in TO.5 /DIL /Minidip 

8 -lead DIL 

r 

7400PC Quad 2 -input NAND 
7475PC Quad Latch 
7490PC Decade Counter 
74121 PC One -Shot Multivibrator 
7447PC BCD Decoder /Driver 
9368DC 7- segment BCD Decoder /Driver + Latch; 

for FND70 

(T03) 
(TO3) 
(T03) 
(T03) 
(T03) 
(T03) 
(T03) 

* Price 

0 -12' 
0 -11 
0 -15 
0 -25 
0 -13 
0 -19 
0 -35 
1-45 
1 -29 
0 -16 
0 -12 
0-51 
0 -88 
1 -29 
1-49 

1-42 

1-42 

1-42 
2 -12 
2 -12 
5 -76 
4-48 

1 -34 
2 -59 
2 -59 

2 -89 
7 -20 
1.60 
2 -08 

22 -08 
9 -36 

11-62 

0 -26 

1 -81 
2-06 
2 -53 
2 -53 
2 -53 
2 -53 
2 -53 
2 -53 

(T05) 0-48 
(DIL) 0.90 
(Mini) 0-48 
(DIL) 0 -26 
(DIL) 0 -86 
(DIL) 0 -93 
(DIL) 0-61 
(DIL) 1 -01 

(DIL) 2 -07 otbíc 
Gothic Electronic Components 
Beacon House, Hampton Street, 
Birmingham 19. 
Tel: 021 -236 8541 Telex: 338731 

Giran - symbol of Gothic power; purchasing and distribution 
across the wide field of semiconductors. 

WW -056 FOR FURTHER DETAILS 
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One -offmanship 
The sound art of 
giving the customer 
and installer 
precisely what 
they need 

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 disposal. 

Give us your problem! 
Place a tick in appropriate box.for the 
facilities you require..We'll send you some 
interesting details by return. 
I am interested in: 

Specially designed Power Rack & 
Console Systems 

D Public Address Mixers /Amplifiers 
D Crystal controlled Tuners 
O Tuner Amplifier Systems 
D Radio Microphone Systems 
D Distinctive range of specialist Loudspeakers 

My specialised requirements are 

Name 

Address 

Tel: 

SNS Electronics Group, 851 Ringwood Road, 
Northbourne, Bournemouth, BRII 8LN, 
Tel: Northbourne (02016) 5331/4. 

mi 
Setting New Standards 

In Service to Distributors and Installers 

WW -057 FOR FURTHER DETAILS 
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LIMITED 

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

Everything 
you asked 
for in a 
VOM 

for only 
£2600 
EXCLUDING VAT 

complete with test leads, 
batteries and spare fuse. 

WW -059 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. 

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. 

Fuse -mounted on front panel for 
easy access - protects ohms 
circuits. 

3- colour coded panel and meter 
face for faster indentification. 

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- Thames 85511 

RCA 
Electronic 
Components 
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FOOTSWITCHES HOSPITAL 

HEADSETS 

sging 

Mtn 

51.NIPLIBER 
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2.5 mm and 3.5 mm 
JACK PLUGS & 
SOCKETS & SUB- 
MINIATURE 
SWITCHES 

DANASOUND HEADSET THROAT 
MICROPHONE 
E.M MICROPHONES 

iiR DANASONIC 
INDUCTION AUDIO 
LOOP RECEIVER 

Danavox 
I N T E R N A T I O N A L 

DANAVOX (GT. BRITAIN) LTD. 
Electro- Acoustic Components and Hearing Aids 
"BROADLANDS BAGSHOT ROAD, 
SUNNINGHILL, ASCOT, BERKS. 
TEL: 0990 23732/6: TELEX 847584 WW1173 I 
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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. 

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. 

ÚK175 STEREO PREAMPLIFIER 
WITH TONE CONTROLS 
The UK 175 has been specially developed to be used 
with UK192 50W per channel 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 

iII1THDp 
WINS. 

4 '17 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY 

TEL: HASTINGS 2875 

VV lLCICJJ WVLU, IVVYUIIUI.I 17 IJ 

A 
_- 

4/wa y switch 

WI LT RON- COMP .A. N" 
for better electronics rneasarernents 

to 

Industry's Best Selection 

of 0.5 Hz -2 MHz 

Audio -Video Phase Meters 

1 

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 M Hz, 
with signal levels from 1 my to 400 volts. Instruments are 
usable to 5 MHz. 

Digital Phase Meter Model 355 

10 Hz to 2 MHz 

Model 350 general purpose phase meter makes 
accurate phase measurements from 10 Hz -2 MHz with 1 

my sensitivity, and provides high input impedance and 
wide measurement capability. Full resolution of 0.1° 
is availalble around any phase angle. Measures down to 
1 millivolt without preamplifiers and has a 180° switch 
for greater accuracy in measuring around 180°. 

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. 

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 Hz to 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 

WW -062 FOR FURTHER DETAILS 
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Problem 
created 
ITN wanted to fit a high 
performance sound mixing desk 
into a small area located at the 
rear of a Range Rover. 

a47 

audìx 
SOUND SYSTEMS AND ELECTRONICS 

Problem 
solved 
Andix designed and built a 

system con-orming to their 
str °ngent specification using 
staidzird ecuipment, resulting 
in a profesioral economic 
un t, celive -ed to schedule. 

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

The wide range ofMXp 7C moccle; 
including mic a -ups, g-cu 
cem`àner,, morn tors, a tack, I ter. cscillalc -s, a -d pcwer unit; 
wereinccrpera ed in Neaggei 
mobi e sourd rn xing iesk for !IN's 
unique scund a_rd visioirecording 
far ility. 

audix MANUFACTURERS OF AUDIX LIMITED STANSTED ESSEX CM24 8HS 
SOUND SYSTEMS AND TELEPHONE : BISHOP'S STORTFORD 813132 
ELECTRONICS (4 lines) (STD 0279) 
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Electronics of the Space Age ri £19.50 
Ull electronics 

Present the NOVAt Light Display Kit!! 
At long last, the perfect complement to any home entertainment system - The NOVA 
psychedelic LIGHT SHOW! Take one 24" x 12" x 2;" TEAK veneered cabinet, complete with its OPAL 

tinted display screen, hang it on a wall or free stand it on a table, plug into 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 - great for PARTIES, SHOP 

DISPLAYS, or simply for relaxation. 

THE 
ideal 
Xmas 
Gift!! 

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 background level of sound. 
* Kit comes ABSOLUTELY complete down to the last screw - full instructions, pcb, components, wire, bulbs, mike, etc etc etc. All 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 DET/ULS 

QUARTZ 

CRYSTALS 

-MST! 

AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND 
Tel: Horley (02934) 5353 
Telex: 87116 ( Aerocon Horley) Cables: Aerocon Telex Hurley 

WW -065 FOR FURTHER DETAILS 

cavern electronics 
We have moved to: 

94 STRATFORD ROAD, WOLVERTON, 

MILTON KEYNES, BUCKS. MK12 5LU 

* * 
RETAIL COUNTER NOW OPEN 

Mail Order Service for those who cannot visit us 

Please send stamp for our Component Lists 

WW -067 FOR FURTHER DETAILS 

frtv4e,m/esiytel 
contact 01 -874 9054 or Telex 923455 

LEEVERS-RICH 
EQUIPMENT UMITED 

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 9054 Telex 923455 
Cables LEEMAG LONDON 

WW -068 FOR FURTHER DETAILS 

MEMBER Oi 
IRE MCP GROUP 
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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 in elliptical speaker in a single 
1s ft3 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 io 
channel versions are available, with 12.5 
kHz or 25kHz 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. 

the name in radiotelephones 

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

The illustration shows a selection of 
modules from the McLennan standard 
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 examples include : 

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 

41110 Low Typical precision gears 

Inertia DC motor 

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 
purpose- designing around standard 
components for speed and economy 
of building. 

Gearhead with 
integral feed -back Potentiometer 

Power Unit to McLennan Engineering Ltd 
feed up to 3 Servos 

Control Systems and Components 
Kings Road, Crowthorne, Berkshire. Tel: Crowthorne 5757/8. 

WW-070 FOR FURTHER DETAILS 

Telford 
Oscilloscope 

cameras 
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:019981011 Telex:935524 

®Reg. Trade Mark. 

AVA L 

Jo' 

A MEMBER COMPANY OF BENTtMA INOUSTRIES LIMITED 
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We didn't name our Backed by a and cold -weld 
company Hy -Q for 'continuous research holders. Our range of 
nothing, Our name is and development products includes 
self evident to - Program. we are now both discrete 
electronic engineers the largest component crystal 

.. of course it manufacturers in the filters and monolithic 
means high quality Southern crystal filters for most 
too, and that's what Hemisphere of low communication 
we at Hy -O and high frequency applications. 
Electronics offer. - crystal units; 

encapsulated in 
glass. solder seal 

Oscillators with 
output frequencies 
from 0 1 Hz through 
to 250 MHz are 
availatle from our 
standard range. We 
offer appliçations 
engineerirg advice 
on anyof the above 
products You name 
it .. we've got it 

P.O. Box 256 
Frankston 
Victoria. 3199 
Australia. 
Phone. 7839611 

. Telex'31630 
Cabfes'HYQUE 

Melbourne 

PO Bcx23. 
Pasir P.anjang 
Singapxe. 5 
Phone 636477 
Cables- HYOUESING 
Telex PS21427 

WW-072 FOR FURTHER DETAILS 

TEST 
PROBE 
for loi 
circuits 

Each 

£900 
includingPP +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. 
Cricketiield Lane, 

Bishop's Stortford, Herts. 
Telephone: 0279 -56347 Telex: 81675 JANLAMPS STORT 

WW -073 FOR FURTHER DETAILS 
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QUALIFY 
TO EARN MORE MONEY 

In a better job 
Exciting new career opportunities! They're just , waiting to be 
grasped - in the ever-vowing industries of electronics, radio 

and television. And with ICS behind you, you can soon win 
the qualifications you need to assure your career success. Win 
them in 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 Electrical Installation Work 
C & G Certificate in Technical Communication Techniques 
C & G Radio Amateurs 
MET General Certificate in Radio Telegraphy 
Audio, Radio and TV Engineering & 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 I fields 

GCE() and A Level 
Basic foundation for success is a thousand 
and one careers - recognised by everybody. 
All Boards - 64 subjects 

Building 

Tuition for recognised technical 
qualifications in all fields. 
Architecture 

Builders Quantities 
Carpentry. Joinery 
Draughtsmanship 

*Quantity Surveyors 
Clerk of Works 
Heating. Ventilating 

Engineering 
Theoretical and practical tuition geared 
either to professional and technical 
examinations or to vocational (non -exam) 
courses. 
Mechanical. Motor. Diesel. Chemical 
Welding 
Refrigeration 
Draughtsmanship 
Garage Management 

*Courses for appropriate professional axa 

POST TODAY FOR FREE DETAILS >- 

1 

L 

Management, Marketing and Business 
Instruction in the latest proved principle, 
and techniques used in each highly 
specialised area. 

* Personnel 
* Administrative 
* Works 
*Transport 

Business 
Industrial 
Sales 

Marketing 
* Advertising 
* Marketing 
* Public Relations 

Sales 

Business 
Computers 

* Purchasing 
*Book-keeping 
* Work Study 

Storekeeping 
Small Business Owners 

Fire Service 
* Promotion and Institute of Fire Engineer, 

Police 
* Entrance and Promotion 

ms available in addition to ICS Diploma courses. 

your key to a 
brighter better future 

To: International Correspondence Schools, 
House, Stewarts Road, London, SW8 4UJ. 

Name 

Dept. 234X, Intertext 

Address 

Age Occupation 
234U 

Accredited be the Council for the Accreditation of Correspondence Colleges r 

www.americanradiohistory.com
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The oscilloscope 
anyone can use 

from the word go 

It's so easy to use; 
designed to give you 

bandwidth and 
sensitivity, of course. 

but including those 
important essentials 

like simple 
triggering and 
trace location. 

Write now, or telephone: 

Scopex Instruments Ltd., 
Pixmore Industrial Estate. 

Pixmore Avenue, 
Letchworth, Herts. 

Tel: Letchworth 72771 
(STD 04626) 

Wireless World, November 1973 

VJ711 4D4C1C) 

y 
HORIZONTAL 

"'Th .& W Po 

Stable, easy 
triggering 
with one control* 

Trace locate brings *Trigger control selects level 

over -deflected traces and polarity; simple switch 
into centre of screen selects int /ext source 

Features:- 

* Dual trace 
* 5% Measuring 

accuracy 
* DC -10MHz bandwidth 
* Sensitivity 

to 10mV /cm 
* Sweep- speeds 

to 1µS /cm 
* Selectable modes - 

single channel, 
alternate or chopped 

* Lightweight 
portability 

LJ COPEX 

WW-074 FOR FURTHER DETAILS 
DDL 4643 

CORTINA Multitester, Universal model. 20 KQN - 59 ranges. DC /AC up to 

5 A - DC /AC up to 1500 V. - db - 20 to +66 Q1 ohms to 100 MQ - MFD 

50,000 up to 1 F - Hz 50 up to 5000 Hz. Audio output 1.5 V up to 1500 V - 
Mains input for Ohms range, 30 KV probe available - Complete with leads and 

carrying case. Guaranteed for one year- Price £ 15.90. 

f 
MINOR. For the field man, and the service engineer. 

20 KSQ/V - 39 ranges. Pocket size £11.80. 

ELECTRO. The electrician's meter, with built -in 

live line tester. 5 KSl /V - 19 ranges - 1500 V 

AC, 1000 V DC -30AAC & DC £16.90. 

LITERATURE FROM: 

DINO. High impedance unit for the Research and 

Development field. 200 KQ/V - 50 ranges - 
F.E.T. input £23.80. 
2000 SUPER. The professional engineer meter 
50 KSQN - 52 ranges - Mirror scale. Protected 

movement. £20.40. 
Prices subject to N.A.T. 

CI- III\IAGLIA (U.K.) LTD., 19 MUILBERRYWALK ,LONDON,S.W.3.TEL:01- 3521897 
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CONTRACTORS TO H.M. GOVT. P.O. APPROVED 

REPAIRS MEASURING A 
7 -14 DAYS SERVICE INSTRUMENTS_ 
TO SOLVE YOUR INSTRUMENT PROBLEMS 

CONTACT 

LEDON INSTRUMENTS LTD. 
76 -78 DEPTFORD HIGH STREET, GLADSTONE WORKS, GLADSTONE ROAD, 
LONDON, SE8. TEL: 01 -692 2689 i FOLKESTONE, KENT. TEL: (STD) 0303 57555 

STOCKISTS 
ALSO SUPPLIERS OF GEC 

RISSO AND OTHER 

MULTI -RANGE TEST SETS 

WW -041 FOR FURTHER DETAILS 

DIOTESTOR IN- CIRCUIT TRANSISTOR TESTER 

BRITEC LIMITED, 17 Devonshire Road, London SE23 3EN 
Tel: 01 -699 8844 Telex: 896161 

WW -042 FOR FURTHER DETAILS 

Please 

MODEL 
U-50DX 

VI4i?A' TIES 
USED THROUGHOUT THE WORLD, SAMNA'S 
EXPERIENCE OF 30 YEARS ENSURES ACCURACY. 
RELIABILITY, VERSATILITY. UNSURPASSED TESTER 
PERFORMANCE COMES WITH EVERY SANWA 
6 Months' Guarantee Excellent Repair Service 
MODEL P2B £8.67 MODEL AT45 £21.52 
MODEL JP5D £8.00 MODEL 380CE £21,85 
MODEL 380YTR £11,30 MODEL N101 £25.41 
MODEL U500X £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.A.T. 

Cases extra, available for most meters, but not sold separately. 

write for illustrated leaflet of these and other specialised Sanwa meters 
SOLE IMPORTERS N UK. 

QUALITY ELECTRONICS LTD. 
47 -49 HIGH STREET, KINGSTON- UPON - THAMES, SURREY. K711LP 

Ai: 01-5416 4585 
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 W1 N 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. 

WW -044 FOR FURTHER DETAILS 
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PArliktot 

BiBelling 

c 
- Lee 

¢eon 
superior connector 
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 

K W P/BL139 

Push pull locking 

Push to mate 
and lock 

Will not 
accidentally 
disengage 

Pull to 
disconnect 

BELLING -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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ADVERTISEMENT 

REALISM IN SOUND FOR 

¡III NOME CONSIRUCIOR 
During the past 10 years, loudspeaker 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 bass 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 1 kHz and 2kHz. The 
low-frequency resonance of high- frequency drivers is between 
1 kHz 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 mid -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. 

WW-080 FOR FURTHER DETAILS 

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 
ail and Automation Division. 

604E DUPLEX Loudspeaker 

SPECIFICATIONS 
Type: 
Power: 
Freauencv Response: 
Pressure Sensitivity: 

Impedance: 
Normal LF Cone Resonance: 
Voice Coil Diameters: 
Horizontal Distribution: 
Vertical Distribution: 
Magnets - 

Tvpe: 
Weight: 
Structure: 
Weight: 
Flux: 

Crossover Network: 
Terminals: 
Diameter: 
Mounting Data: 

Weight: 
Finish: 
Accessories: 
'equivalent to EIA rating of 54 dB 

Duplex loudspeaker 
35 watts (50 watts peak) 
From 20 to 20.000 Hz 

101 dB SPL at 4 feet from 1 watt or 116.4 dB SPL at 4 feet 
from 35 watts 
Desipned to operate from 8 ohms or 16 ohms 
25 Hz 
(LF) 3 inches. (HF) 13 inches 
90° 
40° 

Alnico V 
(LF) 4.4 pounds. (HF) 1.2 pounds 
(LEI 20.31 pounds 
(HF) 6.5 pounds 
(LE) 13.000 Gauss. (HF) 15.500 Gauss 
1.500 Hz dual full- section (furnished with Weaker) 
Bindinp post (4) 
15-5/16 inches 
Baffle opening - 13 -3/4 inches. Mtp. Bolt. Cntrs. - 14 -6/16 
nches. (8, equally spaced at 45 °). Depth - 11 -1/8 inches 
34 pounds (including network) 
White and prey 
ALTEC 100A Bass Energizer 

at 30 feet from 1 milliwatt 

ACOUSTICO 
ENTERPRISES 
LTD 

UNIT 7, SPACE WAVE, NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX, TW14 OTZ Telephone: 01 -751 0141/4 
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WE BELIEVE THE FINEST INSTRUMENT CASE IN THE COUNTRY 
BEATS ALL COMPETITORS FOR PRICE AND STRENGTH 

SIZES 
5 "x3 "x12 
6 "x4 "x4" 
9 "x4 "x3" 
8 "x52 "x5 

TRADE PRICES ON APPLICATION 

I 
PRICE 

30p 
£1.30 
£1.50 
£2.20 

FIBREGLASS PRESS MOULDED IN GREY, SUPPLIED WITH 

4 RUBBER FEET, 18 SWG ALLOY CHASSIS, 16 SWG ALLOY 

FRONT PANEL. FRONT PANEL HAS PROTECTIVE FILM FOR 

MARKING OUT AND PROTECTION. THE CASE HAS TWO 

SETS OF RUNNERS MOULDED IN WHICH WILL TAKE ALLOY 

OR P.C. BOARD CHASSIS. SAME DAY OFF -THE -SHELF 

DELIVERY. PANEL PUNCHING AVAILABLE ON 100 UP. 

TRADE AND QUANTITY DISCOUNTS ON REQUEST. 

V.A.T. ADD 10% ON TOTAL ORDER POST AND 
PACKING 25p. CASH WITH ORDER. 
N.B.5" x 3" x 11" NO FEET OR CHASSIS. 

E. R. NICHOLLS, 
46 Lowfield Road, Stockport, Cheshire. Tel: 061 -480 2179 

J E S AUDIO INSTRUMENTATION 

Si451 £35.00 
Comprehensive Millivoltmeter 
350u Volts 20 ranges 

Illustrated the Si452 
Distortion Measuring Unit 
-low cost distortion 
measurement down to 
.01% £30.00 

Si453 £40.00 
Low distortion Oscillator 
sine square RIAA 

prices plus VAT 

J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (09762) 2501 

CARR STREET, CLECKHEATON, YORKSHIRE. 

WW -082 FOR FURTHER DETAILS 

A Lecor DIS-BOARD gives you up to 6 

sockets from one power outlet. Portable 
or pe-manent fixing, compact units, with 
safer. neon. Over 1,000 socket 
comtinations available from stock. All 
types of fittings and finishes. 

brochure from 
LEXOR DIS -BOARDS LIMITED, 
Alles ey Old Road, Coventry. 
Telephone 72614 or 72207 

WW -083 FOR FURTHER DETAILS 

INTERLAB° Type D10 f 75 (UK 
excl. Distortion Meter VAT) 

A compact instrument for measuring total harmonic distortion down to 

0.1% or less, in the range 10Hz to 100kHz. Input acceptance level is 

200mV to 5V rms. Distortion range 0.3% FSD to 10% FSD in 4 ranges. 

Input impedance 101( ÇZ. Fundamental rejection better than 10,000:1._ 

Intrinsic distortion less than 0.05 %. Together with the Interlab SQ10 

Sine /Square Oscillator, the 010 provides a highly economical audio 

frequency distortion measuring set. Also available ex -stock from 

Authorised Distributors-I.T.T. Electronic Services, Harlow. INTERLAB 

range includes also a Pulse Generator and a Frequency Meter. 

INTER LAB is a registered trade mark of 

LYONS INSTRUMENTS L Lyons Instruments Lamted 
Hoddesdon, ,Herts. EN11 9DX Tel: 67161 
A Claude Lyons Company 
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TPA SERIES - D 
integrated Circuit 
power amplifier 

TPA 50 - D Specification 
Power Output 

Freq Response 

Total harmonic 
distortion 
Input sensitivity 
Noise 

100 watts rms into 4 ohms 
65 watts rms into 15 ohms 
-0.1dB 20Hz to 20KHz into 
15 ohms. -1dB at 150KHz 
Less than 0.04 %, at all levels up 
50 watts rms into 15 ohms 
0dB to 100mV 
-100dB 

Rise time 2 u seconds 
Price £53 plus V.A.T. 
100V Line (C.T.) and balanced inputs available. 
For full technical information contact: 

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

WW-07S FOR FURTHER DETAILS 

TWO NEW 

SOLDER 
SIPPERS 
MAKE DE- 

SOLDERING 

QUICK & 
EASY 

Longs 
Longs Ltd. 
Hanworth Lane 
Trading Estate 
Chertsey Surrey 
KT16 9LZ. 

Maxi -Super HT 1810 and 
Maxi -Mini HT 1800 
Solder Sippers 
Designed for use when working 
or re- working P.C. Boards. Per- 
mits removal of molten solder 
from Multi -leg components, en- 
abling easy extraction. The sol- 
der is 'sipped' through the noz- 
zle, and automatically . ejected 
when the instrument is next used. 
A Swiss precision instrument 
manufactured to a high degree 
of accuracy. 
The anti- corrosive outside casing 
has a knurled finish for more 
positive grip, and encases plated 
internal parts. 
The Maxi -Super has been design- 
ed with a 3.5 kg. spring action 
recoilless plunger, whilst the 
Maxi -Mini with its conveniently 
shaped operating button, has a 
2.5 kg. spring action plunger, 
protected by a channel guard. 
Both models have been designed 
with an easy -to- replace 'dupont' 
teflon screw -in nozzle. 

111 n 111 g Tlllll TIIIII TIIIII I 111 I llllll IIIIIIIo - llllll llllllll 
PLEASE FORWARD PLEASE SUPPLY PLEASE SUPT without obligation Maxi -Super HT Maxi -Mini HT 

1810 at £6.60 1800 at £4.95 Ifurther details. 

' NAME 

ICOMPANY 

IADDRESS 

I enclose cheque value f 

POSITION 

SIGNED 
Prices include VAT Reg. England 68496 

MO MUM MIN MI MN ME MN MN ME 
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NEW STANDARD CASES from OLSON 
NEW SERVICE FROM STOCK - DESPATCHED BY RETURN OF POST 

TYPE WIDTH HEIGHT DEPTH FRONT PAN DIM. PRICE LEG EXTRA 

21 61" 41" 6.,x4 £2.65 60p 

22 82" 52" 52" 8 "x5" £3.00 60p 

23 101" 61" 10 "x6" f3.60 65p 

24 121" 72" 72" 12 "x7" f3.90 65p 

Our Trade Counter is open for personal callers from 9 a.m. to 5.30 p.m. Monday- Friday 

OLSON ELECTRONICS LTD., FACTORY NO. 8, 5 -7 LONG ST., LONDON E2 8HJ. 

Cases made from 
20swg. zinc coated 
m /s. Front & rear 
panels 16swg. alum- 
inium. Cases finished 
in Olive green ham - 
mertone with front 
panels in light straw 
shade 384. All cases 
fitted with ventilated 
rear panels and a 

very attractive 
chrome plated re- 
tractable leg can be 
fitted as an optional 
extra. 

POSTAGE EXTRA + 10% V.A.T. 

TEL: 01 -739 2343 

WW -086 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


Still the best 
value for money 

The D67 Dual -Trace 25 MHz Oscilloscope 

DC -25 MHz at 10 mV /div 

Vertical signal delay 

Delaying sweep 

3% measuring accuracy 

TV frame or line triggering 

Large, bright 8 x 10 cm 
mesh CRT 

Weight 25 lb 

At only £295" the D67 continues to offer the 
low - cost /high- performance value expected of 

Telequiprrent. This all solid- state, dual -trace 

portable instrument features so many charms it has 

to be used to be believed. For example, the 
dual! -traca vertical system displays either chanrel 
separatelly, adds channels algebraically, alternates 
between channels or chops between channels. 
The design includes regulated power supplies and 

FET input circuits which provide minimum drift 
and fast stabilisation time - and that means accuracy! 

You must agree with the thousands of present 
users that the D67 ùs the ideal choice and not just 
another 25M H z oscilloscope ? 

Be first in the queue! Write or telephone now for full 

specification and demonstration. 

TELEQUIPMENT 

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

Tel: Harpenden 61251 
Telex: 25559 

'Exclusive of V A T. 
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Wireless World 
Electronics, Television, Radio, Audio 

Sixty -third year of publication November 1973 Volume 79 Number 1457 

rI 
tuneramplifier surrey 

Model railway control system 

This month's cover picture shows the 
sealing in of the "works" of a digital 
wristwatch, including a Monsanto 1.e.d. 
display seen as the dark 'rectangle in the 
middle. 

In our next issue 
(publication date November 19) 

Active filters used with loudspeakers can 
provide greater flexibility and overcome 
inherent disadvantages of the passive crossover 
network. 

Using opto- couplers. An investigation into the 
noise behaviour of these devices used in 
conjunction with transistors. 

ibpa 
ot M o Business 

NS, Associates 

I.P.C. Electrical -Electronic Press Ltd 
Managing Director. George Fowkes 
Administration Director: George H. Mansell 
Publisher: Gordon Henderson 

C I.P.C. Business Press Ltd, 1973 

Brief extracts or comments are allowed provided 
acknowledgement to the journal is given. 
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MORE CERAMIC TRIODES 
IN OUR RANGE. 

MORE POWER RATING CHOICE. 

EEV ceramic triodes for industrial 
heating applications range from 

5kW- 500kW.We make the triode you 
want. In glazed ceramics. 

The bigger the range, the closer you can get to 
the precise power ratings you need. 

EEV make the widest range of ceramic power 
triodes for industrial r. f . heating applications - 
from 5kW right through to 500kW. 

Every tube is conservatively rated and 
realistically designed to ensure long and reliable 
service. 

LAP 48 

For industrial power triodes, you can depend 
on the makers who were in at the beginning - and 
have been the pacesetters ever since. 

We shall be pleased to advise you on the 
most economical - and effective - tubes for your 
equipment. \Vrite for details, or if you have a 
specific enquiry telephone our power triode 
engineers at Chelmsford. 

EEV AND M-0V KNOW HOW. 

ENGLISH ELECTRIC SALVE CO LTD. Chelmsford , Essex, England CM1 2QU. Tel: 0245 61777. Telex: 99103. Grams: Enelectico Chelmsford. bb4.0 g 
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Wireless World 

Integrated Circuits in the U.K. 
About six years ago we took a look at the British integrated circuits industry (Leader, 
Dec. 1967) and declared that 1968 may well be remembered as the year in which 
"the British electronics industry finally kept its national identity or became predomi- 
nantly American controlled ". This of course referred to control of equipment design 
through control of the design and marketing of integrated circuits. In fact there was 
not a particular critical year in which everything happened, but since 1968 we have 
seen the American and other foreign companies progressively increasing their hold 
over the U.K. integrated circuits market, until now the British i.c. manufacturers 
jointly have only 10 -15 per cent of the market. In 1968 there were six wholly British - 
owned i.c. firms in operation; now there are only three, Ferranti, G.E.C. and Plessey. 
The greater part of the i.cs used by British equipment manufacturers is imported from 
about 18 American companies (led by Texas, Motorola, Fairchild, National Semi- 
conductor and Signetics) and four European owned companies (the Philips group - 
which has Mullard in the U.K. Valvo in Germany and R.T.C. in France - and 
Siemens, SGS -ATES and SESCOSEM). 

What happened after 1968 was a period of over -production of i.cs and a world- 
wide price war, resulting from the 1970 -71 depression in trade, which caused the 
prices of i.cs to fall from pounds to pence. The British firms were unable to compete 
and only the large American companies were able to sustain the low prices. The 
duplication of effort on such things as the 7400 series of devices did not help matters. 

There was one development after 1968, however, which we hinted would help the 
British i.c. industry and which did in fact take place. This was the increase in demand 
from equipment manufacturers for special i.cs, tailor -made for particular applications - as distinct from "off-the-shelf' devices. This type of product requires close co- 
operation between the i.c. and equipment makers, and in Britain this obviously 
works best when both parties are British, since discussions on whether to manufacture 
the i.cs do not have to be referred back to headquarters in some other country. 
It is for this kind of operation that the Government, through the D.T.I., is helping 
financially to support a research and development programme - up to £ 10m spread 
over 6 -7 years. There may be additional, but probably smaller, support from the 
Ministry of Defence. 

The trouble is that this kind of money will not go very far in present conditions. 
Such is the rate at which integrated circuit technology is changing - complete new 
classes of device appearing every few months - that any manufacturer needs a 
continuous injection of money into research and development just in order to stay 
in the race, let alone moving ahead of his competitors. 

Now that we are in the Common Market it may seem inappropriate to show 
concern for the fate of a particular industry in a particular country: after all, we 
are all Europeans now. But the fact remains that our national standard of living still 
depends on the performance of our national manufacturing industries. Maybe we 
can still live by exporting woollen goods and Scotch whisky, but to neglect the 
huge potentialities of the world electronics market - which is expected to reach an 
annual £40,000m by about 1980 - is one way of helping the British to become what 
has already been suggested, "the peasants of Europe ". 
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Model Railway Control System 

A two -rail layout fitted with working whistle, speed control 
and coach interior illumination. 

by P. Cowan 

The system of model train control to be 

described is such that any chosen function 
does not interact with nor is dependent on 
any other function. No interconnections 
of rolling stock are necessary. High - 
frequency a.c. is not used, removing 
problems in connection with interference. 
All commands are operable from a track - 
side controller and no sequential actions are 
necessary. 

The system uses d.c. levels for each 
function and in the case of the locomotive 
the level is switched with deliberately 
slow (0.2 -0.5ms) rising and falling edges 
at 1O0Hz, each piece of rolling -stock and 
the locomotive being fitted with a 
simple "level sensor ". The "inertia" of 
the system is such that the slow rising 
and falling edges are not evident in practice 
except in that they remove interference 
with other apparatus -a problem which 
is evident when high frequency a.c. is 

applied to a model railway layout. The use 

of d.c. levels enables quite high powers to 
be transmitted down the rails without 
having to resort to tuned filters and/or large 
capacitors. The circuits are also easy to 
make and set up. 
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Fig. I shows a typical train movement. 
Here, the whistle is allocated 3V, the 

lights 6V and the locomotive 12V. Init- 
ially, with a complete train at rest and all 

functions off at T = 0, the whistle is sound- 
ed (a). At (b) the train moves off slowly 
with whistle still on and at (c) the whistle 
is turned off and the train continues moving 
forward slowly. At (d) the driver turns on 
the coach lights (the train still moving 
forward slowly), at (e) the whistle is 

sounded, coach lights are on and the train 
is picking up speed. At (f) the whistle is off, 
the locomotive and train are coasting, 
leaving only the lights turned on. 

In practice it is better to arrange for the 
"voltage separation per function" to in- 

crease with increasing current demand 
from the train to make an allowance for 

volts dropped down the rails as the train 
moves away from the power connection 
point. The system described has worked 
without trouble on a Club layout 35 feet by 
10 feet, including several points and cross - 
overs with attendant contacts. 

The power .diagram in Fig.2 shows how 
the voltage separation per function is 

arranged in the practical controller dr- 

1 

(a) (b) ( c ) (d) (e) (f) whistle 

TIME 

Fig. 1. A complete train movement, showing all functions operating. 

O 
I 

B 

12 

cuit and details of each function's 
operating voltage. It can be seen that 
each function operates over a particular 
range of voltage about a correct voltage 
level, allowing for volts dropped down the 
rails and, within limits, keeping the system 
in sync. For example, the whistle operates 
at 19.5V when blown with the loco running 
but will still work correctly down to 16V, 

giving 3.5V safety margin. Fig. 2 also 
shows the voltage levels that each sensor 
must accept; and those that are to be re- 

jected, together with details of the output 
current that the controller must supply. 

Circuit description 
Power supply (controller). Unregulated d.c. 

is derived from the a.c. mains by the trans- 
former, the bridge rectifier and C, in Fig.3. 
Transistors Tr,,, Tr12, Tr9 and Trio, 

D2_, and Z3_6 form a simple regulator 
of output voltage according to the selected 
diodes C9 and C,o suppress any tendency 
to oscillate and C, and C control the rise 
and fall times of the pulsed supply. A further 
regulated supply line (12V) is provided by 
Z1, R3 and C2 to power the pulse generator 
which is made up of Tr,_, as a ramp gener- 

ator, and Tr6 and Tr, as a Schmitt trigger, 
R76 controlling the mark/space ratio at 
the output. Transistors Tr4 and Try and 

their attendant components enable auto - 
run-up to full speed and auto -run- 

down to stop to be selected via Si or S2 

respectively. Components S3 and Z2 form 
a "skid" control enabling momentary full 

power to be applied. A fast overload trip 
to safeguard the controller and associated 
circuitry is formed by Thl, R 1 and R75, 

D1, L2 and R32. The action of overload is 

indicated by LP2. The trip should be set 

to not less than 5A by R75. Components 

1 1 

24 205A 

15 
I 

17 19 
I 1 

1 , I 
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Fig. 2. Switching points recognized by the sensors of the whistle (A), the lights (B) and the locomotive motor (C). 
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Fig. 3. The controller power supply. 
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R32 
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R80 and R82 are delay run up and down 
adjustments and are fitted to the front 
panel of the controller as are 
S1, S2, S3, 54, and S5. Switch S4 is a 
a ganged micro- switch and is the whistle 
on/off. Switch S5 is a 3 -pole change -over 
rotary switch operating the lights. 
Transistor Tr12 should be fitted to a heat 
sink of the standard finned type (6in X 
4+in) with eight 1 +in longitudinal fins. The 
resistor R9 causes a slight shift in 
frequency from approximately 100Hz 
to 120Hz as loco power output is increased, 
which can be used to give diesel loco- 
motives an exhaust rate effect. 

Lamps (coach illumination). From Fig.2 
it can be seen that the coach sensor 
should be able to command "lights on" 
from 5.5 to 11.5V. This is accomplished 
by Tr14, R42, Tr, 6 and Ze, in Fig. 4, the 
biasing of Tr14 being set by R76, R43, 
Z7 and R 41. Turn off at 11.5V is done by 
Tr13, biased by R38, R39 and Z17. Further 
reference to Fig.2 shows that lights should 
be on again at 21.5V (to maximum voltage 
of 29.5V), and this is done by Tr15 and R43 
through biasing components R77, R44 
and Z9. 

Whistle sensing and regulation circuit. This 
circuit, shown in Fig. 5, is similar in prin- 
ciple to the "lights" circuit, the correct "turn 
on whistle" voltages being sensed by Tra, 
Tr20, Tr23, and Tr26 and the "turn off 
whistle" voltages by Tr,,, Tr22 and Tr24, 
The regulation of the supply to the "whistle" 
is achieved by dropping excess voltages 
across R50, R63 and R64. Components 

marked with an asterisk may require small 
adjustments to allow for component toler- 
ances and to achieve the correct turn on and 
off values as detailed in Fig. 2. 

Whistle. The circuit is that of an astable 
multivibrator with the drive waveform to the 
whistle suitably "adjusted" to make the 
sound from the Dictaphone earpiece sound 
like a "whistle ". If an earpiece is unobtain- 
able a 1051 portable radio earpiece can be 
used instead. 

Locomotion circuit. In this circuit (Fig. 6) 
care has to be taken to ensure that Tr28 
and Tr31 are able to dissipate heat, pre - 
fererably through the locomotive chassis. 

o 

In practice, about 6W under full load con- 
ditions and 4.5W nominal are dissipated. 
The average locomotive chassis is usually 
more than adequate and is often even 
painted matt black; Hornby and Trix tender 
drive locomotives have been modified 
quite successfully. In the case of the tender 
drive types the power transistors Tr28 
and Tr31 were mounted on the tender 
chassis with the rest of the circuitry built 
round the propulsion motor, the whistle 
and sensor being mounted within the loco- 
motive body. In addition to sensing the 
locomotion voltage level this circuit has to 
work with either polarity applied. With 
positive on the earth rail then Tr27,28,29, 
etc are isolated by diodes D13 and D14. 

Trig 

Fig. 4. Circuit diagram of the coach lights controller. 
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R59 

Tr23 

Z11 

*R61 
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Fig. 5. Whistle level sensing and regulation circuit. 
the correct switching levels. 

Component list 
Resistors 
R, 0.5525W 
R2 47052 2W 
R3 68012 2W 
R4 27052 
R5 3.3MS2 
R6 1052 

R, 100Q 
R8 180k52 
R9 2.2MS2 

1.8kS2 
-R 22kS1 
R12 lkQ 
R13 1012 
R14 1k51 

Rio 

R15 
R16 

2.2kS2 
47kS2 

R17 1kS2 

2.2kS2 
R 19 47kQ 
R20 Ik52 

1012 

4.7k52 
1k.11 

2.2kS2 
470Q 

R26 27k11 
33k52 

R28 lOkS2 
1011 

R 4.7k51 
R 10k12 

68012 2W 
R13 470Q 2W 
Ri1 470Q 
R1$ 1kS2 

R16 10012 
R37 10052 

R38 10kS2 

R39 (5.6-10kS2) 
39k52 
39kS2 
4.7kS2 

R,8 

R21 

R22 

R23 
R24 
R25 

R27 

R29 

R32 

R40 
R40 
R41 

Rd2 1000 
Rq3 10051 

(18- 27kS2) 
8.2k12 
1.5k52 
(2.7k12 +W) 
3951 
2.2kS2 
10052 +W 

R51 2.2kS2 
(4700 ¡W) 

R53 3.9kS2 
2.2kS1 

R55 1052 
"DICTAPHONE" 
earpiece 
(1k12) 

R 270Q 
R5, 680Q 
R59 1.5kS2 

6805 
R6 (5.IkS2) 

10012 
15052 ¡W 
150Q +W 
101d2 
lkS2 
100Q 2W 
47Q 
4711 
47Q 

R 47Q 
R72 10052 2W 
R73 10kQ 

l kS2 ', ¡W 
R 22052 pre -set 
R76 10kQ 
R77 2.7k12 
R78 5kD, 3W lin 
R79 50012 pre -set 
R80 470k12 pre -set 
RB1 50052 pre -set 
R81 5000 pre -set 
R82 470kS2 pre -set 

R44 
R45 
R46- 
R47 
R48 

R49 
R50 

R52 

R54 

R56 

R60 

R62 
R63 
R64 
R65 
R66 
R67 
R68 

R 69 

R70 

R74 

All resistors are tW, unless otherwise indicated. 

The values of those in brackets may need 

adjustment, as mentioned in the text. 

^h 
R63 

Components marked with an asterisk 

Capacitors 
C, 6,60ÓµF, 50V, 

4A ripple 
C2 50µF 15V 
C3 2µF tantalum 

12V 
C4 220nf 

C, 100µF 12V 
Cs 100µF 12V 

C7 IO p F 12V 

C6 2µF 12V 
C9 220nF 
C, 0 100nF 

metallized 
paper 

C 10µF 6V 

C12 50µF 6.4V 
Cj1 320µF 6V 

C,, 220nF tantalum 
I2V 

C,5 100nF 
C16 330nF 

C,7 220nF tantalum 

12V 
C,8 330nF 
C19 lOnF 25V 

Diodes 
D, 5D02 (International Rectifier) 

1N916 
5D02 
3051 
5D02 

Z, 12V, 1W 
Z2 4V7 400mW 
Z3 2-6V8 400mW 
Z4 3V 400mW 
ZS 5V1400mW 
Z6 3V3 400mW 
Z, 5V1 400mW 
Z8 5V1400mW 
Z9 15V 400mW 

6V2 400mW 
ZII 12V 400mW 

11V 400mW 
Z13 11V 400mW 

10V 400mW 
Z15 IOV 400mW 

11V 400mW 
Z17 9V1400mW 

D2_4 

D5-17 

D14915 

D16 

Z10 

Z12 

ZI4 

Z16 

Transistors 
2N3702, ZTX50 Tr Tr4, Tr13, Tr15,Tr17 

Tr1ö, Tr19, Tr20, Tr21, 
Tr22, Tr23, Tr24, Tr26, 

Tr27. 

may 

Tr26 

V\A 
R64 

need adjustment to achieve the 

2N3704, ZTX303 

TIP31A 

TIP32A 
TIP31, TIP29 
TIS43 
ZTX 107A 
2N3055 
Th, 

Switches S S2 
S3 
54 

55 

Z12 

R62 

Tr3, Tr,, Tri, Tr Tri, 
Tr33. 
Tr9, Tr,,, Tr16, Tr2B, 

Tr29. 
Tr31, Tr32. 
Tr14 
Tr2 
Tr 
Tr12 
IRC10 (IA) 

single -pole changeover (0.5A) 
microswitch 
Two -pole changeover microswitch 
Three -pole rotary changeover 

Miscellaneous 
Lp, 12V 60mA 
Lp2 24V IW 
LP3 240V neon indicator 
Lp4,5 5V, 50 -60mA (3.5mm dia.) 
F, 1 A anti -surge 
F2 5A anti -surge 
Mains transformer. Douglas M20AT 
L, 2A suppression choke 
Motor. "Milliperm Special Super 12V, 5- pole" 
(R. MARX -LUDER, 7121 Gemmrigheim, 
Neckar, Germany.) 
Earpiece. Danavox (G.B.) Ltd, "Broadlands ", 

Bagshot Road, Sunninghill, Ascot, Berks. 
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Fig. 6. Motor drive unit. 

Tr27 

Tr28 

Z1 

6 

Tr29 
68 

D13 

D14 I D15 Tr31 

Transistors Tr32,31 ,3, etc are operational. 
With negative on the earthing rail the 
reverse occurs, Tr3 12,33 being isolated and 
Tr27,28,29 etc. being operational. Resistors 
R65 and R73 may have to be adjusted 
slightly to take account of component 
tolerances. 

General Notes 
When ordinary magnet- and -pole -piece 
locomotives are modified to take this system 
the pulse supply makes the locomotives 
noisy in operation. A simple modification 
is possible to stop this and consists of 
sawing out the armature "slot" to take a 
circular ferrite magnet of the type fitted to 
"Hornby" locomotives and other miniature 
electric motors. The air gap should be kept 
small as large air gaps cause an increase 
in running current and heat dissipated by 
the motor, although, air gaps as large as 
Mn have been found satisfactory. This 
modification immensely improves the slow 
start and running response. 

Other locomotives fitted with magnet 
and pole pieces are best refitted with 
five -pole ring field motors in order to get 
the best from this or any other "pulse" 
system. 

Locomotives fitted with plastic body 
shells will usefully augment the noise from 
the whistle and not so usefully augment 
noise from tender drive units. The tender 
drive units can be suitably "silenced" by 
lining the interior with ,2 in thick lead sheet 
which can be made from fin roof lead by 
rolling or by taking the fin thick lead to a 
sheet metal works who will usually do the 
job for a few pence. The imitation coal in 
tender drive units can usefully have small 
holes (32 in dia) drilled in the coal depart- 
ment in order to assist air circulation. The 
holes are not noticeable after drilling with- 
out very careful examination. 

The layout of components has not been 
found critical, most of the circuitry being 
made up on 0.1 -in Veroboard or similar. 
The power supply ramp generator should 
be kept clear of pulse -carrying wires and 
parts, and the normal good practices 
applied. The power supply output wave- 
form should be checked for slow rise and 

r33 

7 

74 

Fig. 7. Motor and control mounted in the tender. 

fall times (0.2- 0.5ms) on an oscilloscope 
before use. Too fast edges will damage C,o, 
which should be metallized paper or poly- 
styrene of at least 200V working. All other 
components are uncritical. ' The ganged 
microswitch will probably have to be made 
up, and it is worth noting that it does not 
matter if both switches do not switch at 
exactly the same time so long as they are 
free in operation. (Ganged microswitches 
are, however, commercially available from 
Bulgin.) The bridge rectifiers fitted to the 
"coach" and whistle sensor units are there 
to make it immaterial which way round the 
coaches are placed on the rails and what 
polarities are placed on the rails. (Reversing 

the loco by reversing the supply has no 
effect on lights or whistle.) When setting up 
the system it is best to use only one meter 
for all measurements. Slight adjustment to 
all output voltages can be made by varying 
R37 in the range 47- 10012. The coach 
lighting sensor regulator transistor Tr4 
should be fitted to a small heat sink (lin X 
lin) or more conveniently the mild steel 
ballast plate that is supplied with some 
commercial coaches (Trix). In practice the 
system adds considerable realism to the 
model railway "train "which, in my opinion, 
they sadly lack at the moment. It only 
remains to add an efficient load sensing 
smoke unit to make the system complete. 
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News of the Month 

"Donald Duck" eliminators 
for U.S. Navy 

The United States Navy is buying British 
systems capable of overcoming the 
"Donald Duck" effect which oxy- helium 
gas has on deep -sea divers' speech. The 
systems, worth, with spares, a total of 
£23,000, were developed for the Royal 
Navy by Marconi Space and Defence 
Systems Limited, a GEC -Marconi 
Electronics company, from Admiralty 
Research Laboratories designs. 

The "Donald Duck" effect results from 
divers having to breathe an oxy -helium 
mixture in depths of greater than 600 feet, 
where air cannot be used safely. The 
mixture, being much less dense than air, 
produces changes in the speed of sound, 
and therefore in the pitch of a speaker's 
voice. This rises to an extent where it 
becomes completely unintelligible to the 
listener. In emergency situations, the lack 
of effective communications can mean life 
or death to the diver. 

The Marconi system, designated the 
Type 023, was developed from designs 
started in late 1968. It has already been 
in service in the Admiralty Experimental 
Diving Unit and the Royal Naval Physio- 
logical Laboratory, and is currently being 
evaluated, with favourable results, in a 
series of medical research dives of up to 
1000 feet by the Smithsonian Institute in 
the U.S.A. It operates on a principle 
where each sound is digitally analyzed, 
and the significant portion, typically about 
one third, is reconstructed at a slower 
rate, while the rest is rejected. This has the 
effect of lowering the frequency to about 
a third of its transmitted value, and thus 
creating full intelligibility. 

Largest solid -state image 
sensor 

RCA have demonstrated what is claimed 
to be the largest solid -state image sensor 
announced to date. The sensor - which 
is a charge coupled device (c.c.d.) - is 
a silicon chip the size of a small coin, 
containing over 120,000 electronic 
elements. Manufacturable c.c.d. image 
sensors of at least this size are essential 
if all-solid -state TV cameras are to have 
the resolution to satisfy a broad range of 
applications. Possible future TV cameras 
employing c.c.ds could be the size of a 

cigarette package or smaller, and would 
be rugged, highly reliable and potentially 
low in cost. 

When an image is focused on the c.c.d., 
the sensor's electronic elements transform 
the picture into individual electrical charge 
packets. These packets are then read out 
very rapidly by charge transfer techniques. 
The resulting information can be processed 
and displayed as a TV picture. 

Component tester for 
relay systems 
Electronics and radio research scientists 
of the Measuring Systems Design Depart- 
ment of Bell Laboratories in the United 
States have developed a new kind of 
test set with several valuable features 
for use in testing components of f.m. 
radio relay systems. 

The new test set measures delay dis- 
tortion, insertion loss (or gain), and return 
loss. The overall shapes of all three 
transmission characteristics are displayed 
simultaneously on two large -screen oscillo- 
scopes. This mode of operation allows 
the test set to approach the accuracy of 
point -by -point measurement while still 
displaying the characteristic over the entire 
frequency band. An operator can adjust 
the component being tested and instantly 
observe the effect over the entire frequency 
band. (Previously, measurements of this 
accuracy were obtained by taking several 
measurements over the frequency band 
and plotting the results manually to 
determine the overall shape.) 

The 50 to 100MHz scanner, called 
the f.m. scanner, was designed primarily 
to measure characteristics of f.m. radio 
system components. 

Travelling scholarship 
An I.E.E.E. travelling scholarship of £300 
is being offered for a visit or visits 
to foreign electrical or electronic research 
or manufacturing establishments by a 
postgraduate student. The purpose is to 
promote an exchange of research and 
technological ideas and to foster a closer 
relationship between young engineers in 
different countries. Candidates must 
submit a programme for their visit(s) 
by December 31, 1973, and the award 
will be made to the candidate whose 
programme is judged most likely to 
promote the objects of the scholarship. 

The scholarship is financed by the 
U.K. and Republic of Ireland Section 
of the Institute of Electrical and Electronics 

Engineers, which is acting in collaboration 
with the Institution of Electrical Engineers 
and the Institution of Electronic and 
Radio Engineers. Entrants must be student 
or graduate members of one of these 
three institutions. Further information and 
entry forms are obtainable from Prof. 
C. W. Turner, Dept. of Electrical & 
Electronic Engineering, King's College, 
Strand, London WC2R 2LS. 

Venture for speech recognition 
EMI Limited, London, and Threshold 
Technology Incorporated, Cinnaminson, 
N.J., U.S.A., have announced their in- 
tention of forming a joint venture company 
in Britain to market, over much of the 
world, electronic systems for recognizing 
spoken words and converting them into 
signals for controlling machines or instruct- 
ing computers. 

A major area of Threshold's operations 
is in the security field. It is currently 
testing a system which can identify a 
speaker's voice and compare it with voice 
patterns in a memory bank of "authorized" 
voices. 

Physics exhibition obituary 
The Council of The Institute of Physics 
has decided that the Physics Exhibition 
should be discontinued. The next exhibition 
provisionally arranged for 1975 will not 
take place. 

In recent years the number of exhibitors, 
particularly industrial firms, has fallen 
substantially, as has the number of visitors. 
This gives confirmation to a widely held 
belief that generalized scientific exhibitions 
without a unifying theme are unattractive 
to both exhibitors and visitors. 

The Institute's knowledge and expertise 
in the exhibition field will now be con- 
centrated on smaller specialized events. 

The exhibition was first held by The 
Physical Society in 1905; the last one, 
in 1973, was the fifty- seventh in the 
series. 

Briefly 
B.A.S.C. gets going. The principals of 
five major U.K. u.h.f. aerial manufacturers 
met in Bristol in September to reconstitute 
the British Aerial Standards Council, 
which, although formed as long ago as 
1963, confined itself primarily to technical 
interchange. Recent developments have 
prompted it to extend its activities con- 
siderably, with the object of promoting 
high standards of performance, design 
and construction in television and v.h.f. 
radio aerials available to the public. 

Frequency change for Northern Radio 4. 
The Radio 4 medium -wave service in 
North East England, which is at present 
transmitted on 261 metres (1151kHz), 
changed its wavelength on Saturday 
September 29 to 330 metres (908kHz). 
The two transmitters concerned are those 
at Stagshaw (near Hexham) and Scar- 
borough. 
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Multi -flash Trigger Unit 
Instrument triggers up to five flash units at intervals from l 1ms to lls 
by Ralph Lewis 

There are many times when the output of 
commercial stroboscopic flash units is com- 
pletely inadequate to deal with a particular 
photographic problem. I am thinking essen- 
tially of cases similar to one described by 
Victor Blackman in his "Cameravaria" 
column in Amateur Photographer when he 
was required to take sequence photographs 
of a springboard diver in flight. To have 
used a strobe Bash, even of a power con- 
sidered high for strobe circuits, would have 
necessitated the pool being in complete 
darkness, otherwise ambient illumination 
would have obliterated the flash images. 
Because it was obviously dangerous to 
attempt a dive under those conditions, he 
ended up making a montage from photo- 
graphs taken during separate dives. 

Stroboscopic flash design to deliver the 
same amount of energy per flash as the high 
power single flash units (often 1,000 to 5,000 
joules) in use in many studios today, is 
impracticable because of problems encoun- 
tered in cooling the flash tube and building 
up energy in the capacitor rapidly enough. 
The usual way out of this difficulty, where 
short sequences are required and it is not 

R1 
22k 

essential for the light to issue from exactly 
the same point each time, is to arrange for 
a number of capacitors to be charged 
simultaneously and discharged in succes- 
sion ; each one through a separate flashtube; 
often, but not necessarily, mounted in one 
reflector. 

A simpler and less expensive method is to 
make use of conventional commercial single 
flash units and connect them to a device 
that will trigger them in the required 
manner. Making use of standard designs 
means that they can be obtained as and 
when needed from the several firms offering 
equipment hire facilities. 

The circuit of such a device, which will 
trigger up to five flash units at equal incre- 
ments of time throughout periods of 11 

seconds to 11 milliseconds, is illustrated in 
this article. The periods are continuously 
variable to suit the duration of the event to 
be photographed. 

Circuit operation 
Transistors Tr1, Tr2 and Tr3 (Fig. 1) with 
their associated components make up a 
monostable multivibrator which is switched 

from the stable to the unstable state by a 
negative pulse applied to the base of Tr2. 
This is provided by the closing of the 
camera shutter contacts which connect to 
the socket labelled sync. The pulse causes 
the collector current of Tr2 to rise and 
switch on the thyristor SCR1, which in turn 
triggers the first flash of the sequence con- 
nected to FLI. If C1 were directly connected 
to the collector of Tr2, it would, together 
with the input resistance of Tri, greatly 
increase the rise time of the collector poten- 
tial of Tr2. 

To overcome this, an emitter follower Tr1 
is inserted between Tr2 collector and C1 
which provides a much lower impedance for 
C1 and Tr3 to shunt. To begin with, C1 is 
charged to the supply voltage minus the 
base potential of Tr3. When Tr2 is switched 
on, its collector rises almost to the voltage 
of the positive rail carrying the emitter of 
Tr1 with it. Because the charge on C1 cannot 
change instantaneously, the base of Tr3 is 
taken to almost twice the potential of the 
positive rail above earth which cuts off its 
collector current until such time as the 
charge has sufficiently leaked away via R5 

2 to 9mA 

Tri 
2N3704 

Tr2 
2N3702 

o1 
FL, 

R2 
3k9 

SC R1 
1A/400 

R3 
100k 

R4 
100k 

C1 
2O0µ 

1- 

test 

T'sYn` Si 

Tr3 
2N3702 

Tr4 
2N3702 

Tr6 

R 7 
2N3702 

100k 

R6 
10k 

R 
470 

C2 

Tr5 
BC257B 

10n T 

+I + 
C3 
10p 

R9 
110k 

o 

1µ 

a 

C5 
100n 

O + 

R10 
1M 

R11 
18k (including M1) 
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f.s.d. 

Fig. I. Camera shutter contacts trigger the monostable circuit which turns on the thyristor to provide the first flash trigger. If C1 were 
directly connected to Tr2 collector, rise time would be too great. Tim'ng circuit provides ramp output at A. 
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to allow it to conduct once more. The time 
this takes, ignoring the emitter -collector 
voltages of Tr, and Tr2 and the base - 
emitter potential of Tr3 which are small 
compared to the supply voltage, is 

t x C1R3 loge (2 VeC /VC) 0.69C,R5 

When the base of Tr3 is biased to cut off 
its collector falls to earth potential and 
negatively biases the base of Tr2, holding it 

in the conducting state. When the charge 
on C1 has sufficiently leaked away to allow 
Tr3 to conduct once more, its collector 
rises until it is within 0.2 volts of the positive 
rail, which is sufficient to cut off Tr2 

through R4. The circuit now holds this con- 
dition until another negative pulse is applied 
to Tr2 base. 

The timing circuit is a transistor version 
of a Blumlein integrator, more usually 
referred to as a Miller integrator. A basic 
circuit is shown in Fig. 2 using an n -p -n 
transistor for ease of explanation although 
the final circuit makes use of p -n -ps so that 
a positive going ramp is obtained. 

At the start, the switch S is open, the 
capacitor C is charged to a potential of, 
Vic - Veb and a current flows through R 

equal to (VCe- Veb) /R. When the switch is 

closed the immediate tendency is for a col- 
lector current to flow through RL equal to 
(V«- VCe sat.) /RL, provided the current in R 

is large enough to cause saturation in the 
transistor, and for the collector to take up 
a position about 0.2 volts above the negative 
rail. If that were to happen, the collector 
current would be cut off because the voltage 
across C cannot change instantaneously and 
any change in collector potential is im- 
mediately transferred to the base. Obviously 
this is impossible, so a condition develops 
where the base potential is just sufficiently 
positive to allow C to discharge through the 
transistor, which allows the collector vol- 
tage to fall slowly in a linear manner. This 
occurs for the following reason. Electron 
current flows away from the base via R and 
into the base from C. The result is a dif- 
ference current which is the base current 
during the discharge. 

The greater the current gain in the tran- 
sition, the smaller the change in base current 
required to satisfy the voltage change at the 

+vcc 

Fig. 2. Basis of the timing circuit is a 
Blumlein (Miller) integrator, the linear 
portion of the ramp being about CR 
seconds long. 
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collector as the capacitor discharges. The 
base current is thus very small compared to 
/R and changes very little during the dis- 
charge. The smaller the base current is, the 
smaller the difference between /R and Ic and 
the more constant Veb. A constant voltage 
across R produces a constant current 
through it ; therefore the nearer /c ap- 
proaches IR the closer it comes to constancy. 
As constant current flowing into or out of 
a capacitor raises or lowers the potential 
across it, according to the basic expression 
V = It /C, it follows that the voltage across 
C falls linearly with respect to time. As one 
plate is connected to a hardly changing Veb 

and the other plate is joined to the collector, 
the collector voltage must fall in like 
manner. 

When the capacitor is completely dis- 
charged, the collector potential is equal to 
Veb, the base current is again provided by 
R only and the collector falls a fraction 
further to VCe sat. 

If the switch is now opened, C recharges 
via the base of the transistor and RL. 

A o- 
R12 
100k 

o 

The time for the linear portion of the 
voltage ramp can be expressed essentially by 

VC (VC - Veb)C 
t =z 

Ic (Vee - Veb) /R 
CR seconds, as /c 

Because linearity is dependent upon a 
high value of beta, a Darlington pair is used 
in the final circuit and Tr6 acts as the switch. 
Leakage in the capacitor, represented by Rc 
in Fig. 2, must be kept to a minimum 
because it provides a shunt negative feed- 
back path, bypassing the capacitive loop; 
reducing the gain of the amplifier and con- 
sequently the linearity of the ramp. For this 
reason, tantalum capacitors are recom- 
mended for C3 and C4 if the expense of 
polyester types is considered prohibitive. 

Linearity also depends on a high voltage 
gain which is a product of hFEibRL. This 
makes the choice of RL a compromise as 
hFE and RL are interdependent. Too large a 
resistance could limit the collector current 
to a value which would seriously reduce the 

2B5 to 2.15mA 
0+ 

SCR 
14/400 

Fig. 3. Four voltage- operated switches, all identical to this circuit, are set to trip at different 

points of the ramp waveform. 
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current gain factor. This is especially so in 
the present circuit where the collector cur - 
rént of Tr5 can only be a fraction of that of 
Tr4. The effective load resistance of Tr4 
and Tr5 is made up of R11 and four R12s in 
parallel and works out at approximately 
10.5kí2, giving adequate linearity for the 
purpose with the transistors shown, though 
no doubt others would give an equal or even 
better performance. The ones chosen had 
the merit of being inexpensive and were 
close to hand. 

The meter provides a quick check of the 
correct functioning (or otherwise) of the 
timer; enables, on the 10µF range, the time 
of the ramp to be compared with the 
duration of the event to be photographed; 
and facilitates the setting up of the voltage 
level switches. 

The circuit of a switch is shown in Fig. 3 

and as four are required the components are 
labelled A to D. The switches are arranged 
to operate sequentially at equal intervals 
during the ramp. Transistors Tre and Tr9 
are connected as a Schmitt trigger and the 
potential at A is applied to the base of Trs 
via an f.e.t. source follower which serves to 
isolate the switches one from another and 
prevents variable shunting of R11 by the 
change in input resistance of Tre as it 
changes state. 

With A at zero potential, Trs is non- 
conducting and Tr9 is in saturation. Trs 
emitter potential is provided by the emitter 
current of Tr9 flowing through R16 and is 
normally about 2.25 volts. When the voltage 
at the base of Tre is sufficient to initiate 
conductance, its first effect is to raise the 
emitter voltage (emitter follower action), 
but this tends to bias off Tr9 thus reducing 
the current which provided the voltage in 
the first place. As Tra base continues to rise, 
its collector voltage falls, reducing the base 
voltage of Tr9 and consequently its emitter 
current. This reduces the emitter voltage of 
Tre which causes still heavier conduction 
until such time as saturation occurs and its 
collector potential is very little more than 
its emitter. When this state is reached, Tr9 
base is at a lower potential than its emitter, 
due to the divider action of R17 and R1.8, 
and is cut off. 

Because the action is regenerative, the 
collector of Tr9 can be raised from 2.3 volts 
to 19.5 volts when the base of Tre reaches a 
critical point on the ramp which is set by 
adjustment of R12. This voltage change is 
converted to a current pulse by C6, R20 and 
the emitter follower Tr10. Gate resistor 
limits the current peak to a value that will 
reliably turn on the thyristor. 

A circuit that relies for its operation upon 
somewhat precise voltage levels obviously 
requires a stable supply voltage. The circuit 
of the battery supply and voltage regulator 
is shown in Fig. 4 and follows common 
practice. The quiescent battery current is 
16mA rising to 21mA during the timing 
period. It is left to the constructor as to 
whether he fits PP3s or PP6s as a lot depends 
on how much one plans to use it. 

Construction 
If tantalum capacitors are used for C3 and 
C4 their values should be measured as the 
tolerance of some of them is as wide as 

+195V 
Trii 

2N3704 15 to 21.5 mA 

Fig. 4. Stable battery supply circuit. 

electrolytics in general (+ 100 - 10%) and 
can double the time of the ramp if one is 

not careful. If a bridge is not available, it 
would be advisable, though more expensive, 
to use polyester types if anything like the 
suggested times are looked for. 

The period 0.70C1R5 must be longer than 
the period of the longest timing run, i.e. 11 

seconds, for the ramp to reach maximum 
before Tr6 is turned off. It can with advan- 
tage be twice as long to aid the setting of the 
voltage level switches and the rail voltage. 
Because the leakage resistance of electro- 
lytic capacitors aids their discharge, a 
capacitor of 200µF is used which works out 
at 28 seconds but in practice gives about 
20 seconds. 

The circuits are made up on individual 
pieces of 0.15 -in Veroboard (see Fig. 5) 
and board wiring diagrams are available 
from the editorial office at W. W. 

Use is made of mounting tags broken out 
of a length of tag strip to secure the Vero - 
board to the front panel. The timer and vol- 
tage regulator assemblies are secured by 
means of the meter studding and the 
switches by the nuts and screws used to 
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fasten the phono sockets, see Fig. 5. 
When making panels for instruments I 

usually make a layout on a piece of white 
board in black drawing ink and label it with 
Letraset. I then make a fine negative of it 
and from that, a single weight bromide en- 
largement to the size required. A brief 
exposure to a 15 -watt lamp at 6 to 7 feet is 
given to the paper before development and 
a light grey print with black lettering results. 
This is fixed to a piece of 14 s.w.g. alu- 
minium with dry mounting tissue and a coat 
of clear polyurethane "varnish" is applied 
to the surface of the paper. When dry, the 
holes are cut out and the panel trimmed to 
size, but before trimming, the boundary 
lines of the panel are scored through to the 
aluminium surface with a sharp knife, so 
that a neat edge is obtained by filing as close 
to the line as possible. Holes are drilled 
small and enlarged to size with forward 
strokes of a file only, to avoid lifting the 
top surface of the paper. After cleaning off 
the swarf and filings with a cloth moistened 
with methylated spirit, I give it a final coat 
of polyurethane, paying particular attention 
to the edges of the panel and the insides of 
the holes. In this way, a neat, durable, and 
professional appearance is given to the 
finished product if a little care is taken. 

Setting up 

To set the rail voltage, select the 0.1 -1F 
range and press the test button. The meter 
will move rapidly to full scale and hold for 
about 20 seconds. This gives time to adjust 
R23 so that the needle rests just short of the 
far stop which represents approximately 
18.5 volts. 

Setting up the switches is most easily done 
if a small electronic flash unit is used. Firstly, 
select the 10 -12F range, and to enable a more 
precise observation of the exact point at 
which the switch triggers, connect an 8 -µF 
capacitor in parallel, temporarily. Press the 
button and make sure that the ramp time 
does not exceed the turn on time of Tr6. If 

Fig. 5. Four circuit boards of voltage- operated switches are mounted vertically above the 
trigger sockets. Send s.a.e. to WW for board wiring diagrams. 
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(a) (b) (c) (d) (e) 

Fig. 6. To check linearity of 0.1 -µF and 1.0 -µF ranges the five flash units were used to photograph a string tied between spindle and rim 

of a 78 rev /min turntable. For the 0.1 -µF range, R10 was set at min., mid. and max. settings (a, b and c) and at min. and mid. settings 
for the 1.0 -pF range (d and e). 

it does, connect a value somewhat smaller 
than 8 -pF. 

With the flash connected to FL2, initiate 
the ramp with the test' button and observe 
the point at which it fires on the meter. 
Repeat this, adjusting R12, until firing takes 
place at precisely 0.25mA. Connect the flash 
in turn to FL3, FL4 and FL3 and adjust 
resistors 12 so that it fires at 0.5, 0.75 and 
'1.0mA respectively. 

Checking the linearity on the 10 -pF range 
can be done by inserting a microammeter 
in series with C3 and observing that the 
discharge current, which should be in the 
region of 15.5µA, is maintained with an 
almost imperceptible change until the 1mA 
point is reached on the meter. A change 

would indicate excessive leakage in C3 or a 
low beta in Tr4 or Try. In the original the 
change is less than 0.5% with a tantalum 
capacitor. 

Linearity on the 0.1 ¡IF and part of the 
1.0 -µF ranges can be checked by connecting 
five flash units and photographing, at vari- 
ous settings of Rio, a string tied between 
the spindle and rim of a gramophone turn- 
table rotating at 78 rev /min. This of course 
takes into account the accuracy with which 
the switch trigger levels were set. See 
photographs in Fig. 6. 

The resistor and capacitor, R8 and C2, 
are to prevent a transient pulse triggering 
the 0.25mA switch when Tr6 is turned on. 

The voltage readings given in the diagram 

are for guidance only, especially the source 
potential of Tr7 which can differ markedly 
from the value in Fig. 4 because of the wide 
spreads in the characteristics of presently 
available f.e.t.s. Those given were measured 
with a 50kfl/V meter with the point A at 
chassis potential. 

And finally ; if used with flash trigger 
circuits in which the voltage on the sync. 
contacts is not extinguished upon firing, the 
s.c.rs will remain conducting unless the 
plugs are momentarily pulled from FL 1 to 
FL3. This doesn't happen in portable units 
where a capacitor is discharged through the 
primary of a tesla coil, directly connected to 
the sync. contacts, but might occur if a 
slave relay circuit were used. 

Letters to the Editor 
The Editor does not necessarily endorse opinions expressed by his correspondents 

Hi -fi equipment standards 
We were interested in your editorial 
comment "The Educated Ear" (October 
issue) and disappointed that we were 
unable to provide you beforehand with full 
information on British work equivalent 
to DIN 45 5000. BSI is in fact working 
on a series of specifications for domestic 
hi -fi equipment. The specifications which 
have already been issued for comment 
in draft form deal with equipment such as 
amplifiers, microphones, record players, 
loudspeakers, headphones and combin- 
ations of equipment. The intention is to 
cover as much of the field of hi -fi as can 
be objectively approached. 

Your regret at our apparent inaction 
would appear to be justified since Britain 
is indisputably a world leader in this field. 
We can only comment that the industry 
in this country only felt the need for 
guidance in these matters about two years 
ago and BSI responded immediately. 

You will be glad to know that Britain 

also leads in the field of specifying, and the 
forthcoming British Standard has already 
been proposed to the International Electro- 
technical Commission as the basis for an 
international standard. 
Terry Hammond, 
British Standards Institution, 
London, W.1. 

Your editorial of October does an extreme 
disservice to those representatives of the 
U.K. audio industry who had been working 
since 1968 on the preparation of a U.K. 
based specification for the performance 
of high -fidelity equipment. Organizations 
participating in the early work included 
BREMA, FBA, APAE and RECMF, who 
were represented on an informal body, 
the Audio Specification Co- ordinating 
Committee. In 1970 the work had 
advanced far enough for an approach to 
be made to the British Standards Institut- 
ion, which resulted in the setting up of 

Technical Committee TLE /26. For the 
record, a press release was sent by the 
Co- ordinating Committee to some twenty 
leading British electronics journals, 
announcing the completion of the pre- 
liminary work, but only two, not including 
Wireless World felt moved to print it. 

Since 1970, TLE /26 has met about 
thirty -six times and has prepared draft 
specifications for seven of the components 
of high- fidelity systems, viz. amplifiers, 
tuners, loudspeakers, microphones, record 
playing units, headphones and combin- 
ations. In order to further the goal of 
an internationally accepted specification 
for high fidelity equipment - infinitely 
preferable to a host of differing national 
standards - most of these drafts have 
been submitted to the International 
Electrotechnical Commission, and are 
under consideration by the newly set up 
Working Group 12 of sub -committee 
SC29B, which has at present one U.K. 
member and may have more in the 
future. 

Most significant is the divergence of 
attitude between British audio engineers 
and the technical press to the German 
specification. One of the kindest descrip- 
tions applied to it by the leading "hi -fi 
purist" types is "a charter for mid -fi ". 
One prominent manufacturer proclaims 
the ease with which its requirements may 
be exceeded, even with relatively modestly 
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priced equipment. The British audio 
engineer (or Dutch, French or Danish, 
for that matter) who is prepared to regard 
it, as it stands, as an acceptable criterion 
for the thin red line that divides high - 
fidelity equipment from everything else, 
has yet to be encountered. 

It really is high time that the technical 
press properly supported the work of 
British engineers in this and other fields 
of standardization. I have had occasion 
to write similarly to another journal on 
the same subject within the past year. 
A standard is useless if it is not used: 
it will not be used if it is not accepted 
by engineers and buyers in general and 
it will not be accepted if it is not publicized. 
Inaccurate editorials in the country's 
leading popular electronics journals 
nullifying the efforts of British engineers 
and publicizing a highly deprecated foreign 
standard are simply and completely unfair! 
J. M. Woodgate, 
Chislehurst, 
Kent. 

Editor's note: We shall be glad to 
publicize the British standard when it 
is issued. 

Radiating coaxial cables 
I am writing in relation to J. R. Avery's 
letter (September letters) to point out 
that the radiating coaxial cable system he 
describes does not produce a "field varia- 
tion of an inverse r° nature ". The two 
straight lines shown on his graph are 
incorrectly designated as they actually 
show an inverse r and an inverse r2 re- 
lationship of field strength with distance 
and not inverse r2 and inverse r° as in- 
dicated. 

With this correction in mind it seems 
that the fall off in radiation with increasing 
distance from the cable corresponds more 
nearly to that experienced with what is 
usually termed the "induction field" and 
the advantages claimed for radiating 
cable systems appear to be no more at- 
tractive at medium frequencies than those 
of induction loop systems. Admittedly at 
v.h.f. and u.h.f. the radiating cable system 
has its advantages, particularly in tunnel 
and mine applications, and where the 
cable can be used for both receiving and 
transmitting. 

It is interesting to note that inexpensive 
coaxial cable with open -weave braiding is 
not very effectively screened and at m.f. 
produces results similar to those obtained 
with specially designed radiating cables, 
except that more r.f. power is required to 
provide the same field strength. This has 
been shown by field tests and, as a result, 
the cheaper coaxial cable is currently 
being installed experimentally for a uni- 
versity radio installation. 

The proposed Scottish university system 
referred to is unlikely to produce any 
improvement over a well- designed induc- 
tion loop system which would also not 
cause any significant interference beyond 
the perimeter of the campus. However, a 
radiating cable system which employs 
cable ducts below the ground is liable to 

induce currents at r.f. into any neigh- 
bouring cables (e.g. telephone cables) and, 
although this may have the dubious 
advantage of effectively increasing the 
broadcast coverage, the interference 
potential to the telephone system may be 
significant. 

Finally, it should be added that the ex- 
perimental or permanent operation of any 
radiating or induction system, irrespective 
of the rate of attenuation of field strength 
with distance, requires a licence from the 
Minister of Posts and Telecommunications 
and such a licence will only be issued 
after careful consideration of the practical 
circumstances and, in particular, the 
potential for interference to other services. 
M. Goddard, 
Ministry of Posts and Telecommunications, 
London, S.E. I. 

Mr Avery replies: 
May I reply to the various points raised by 
Mr Goddard in his response to my letter 
published in the September issue on radiat- 
ing coaxial cables? 

He is, of course, quite correct in pointing 
out the error in the designation of the two 
straight lines in my graph. These should 
accurately be labelled "inverse r" and "r2" 
as the ordinate of the graph is field strength. 
This error arose from Mr Moore's initial 
reference to field variations as inverse r2 for 
transverse electromagnetic fields, and in- 
verse r4 for radiomagnetic fields. 

The problem is one of units of measure- 
ment. If an aerial with a numeric gain ratio 
of G over isotropic is placed in an electro- 
magnetic field with a field strength of E 
volts per metre and a wavelength of A 

metres, then the power in watts available at 
the aerial terminals, assuming no mismatch 
or finite conductivity losses, is given by the 
expression : 

P = 
G(22 

E2 

4n 120n 

If the distance d from the originating source 
is varied then this power increases or de- 
creases according to an inverse square law 
ratio given by: 

ncl) 

This gives a field strength variation of an 
inverse d nature, not a d2. However, the 
straight lines in my graph do correctly 
depict electromagnetic and magnetic in- 
duction field variations, according to Mr 
Moore's original definition, although the 
mathematical designation is as Mr Goddard 
points out incorrect. 

The similarity of coverage provided be- 
tween radiating cables and induction loop 
systems is not difficult to explain as both 
propagate by a similar mechanism. The loop 
carries radio frequency current which sets 
up an induction field within and adjacent to 
the loop, and is fed from both ends of the 
loop as a closed system. The radiating 
coaxial cable also carries surface radio fre- 
quency currents which are continuously 
coupled from inside the cable to the outer 
surface via the coupling mechanism (holes, 
slots, loose braid, etc.). 

However, the coaxial cable is fed from 
one end only, the other end being terminated 
in a matched load. This fundamental differ- 
ence is one major attraction of radiating 
cables, as in some situations it is difficult to 
cover the desired area using loops. This is 
the case in the cited Scottish University 
system, where, due to the campus layout, 
approximately 20 loops, one on each build- 
ing, would have been required to provide 
adequate coverage. Each loop has to be fed 
by a separate amplifier to achieve adequate 
coverage, and the signal distribution and 
impedance matching becomes very complex. 

The use of a radiating cable will alleviate 
the problem by cutting the equipment down 
to one transmitter, but siting of the cable is 
important as the field is still inductive in 
nature and falls away rapidly with increas- 
ing distance from the cable. This is even 
more important if the coaxial cable used is 
of the loose braid type, as it is susceptible 
to the contamination effects of dirt and 
moisture. This may not be too important at 
medium wave frequencies, but at v.h.f. and 
u.h.f. frequencies, where only radiating 
coaxial cables can be used, as loops are too 
inefficient, the attenuation of loose braid 
cable increases and a better cable construc- 
tion is necessary. 

May I thank Mr Goddard for his valued 
comments, and his colleagues at the Min- 
istry of Posts and Telecommunications, 
who carried out the measurements on the 
radiating cable from whose results ' my 
graph was compiled, for their valued assist- 
ance. Anyone interested in operating a 
radiating cable system at any frequency 
should contact the M.P.T. for approval and 
a technical and development licence, as 
radiating cable systems are still very much 
in the investigation phase. 
J. R. Avery. 

Using c.m.o.s. devices 
I can quite understand Peter Seddon's 
trepidation after reading (Oct. Letters) 
the warnings about breakdown damage in 
c.m.o.s.; I was nearly frightened off by 
the apparent difficulties in handling and 
use, and came to the conclusion that 
c.m.o.s. devices were the answer to an 
engineer's prayer provided that one did not 
wish to unpack them, plug them in and 
switch -on! 

Fortunately I was seduced, by the claims 
of low power consumption coupled with 
high noise immunity, into trying some, 
and would like to offer some words of 
comfort to Mr Seddon, based on my ex- 
periences during more than a year's use of 
c.m.o.s. devices. 

I have come to the conclusion that, apart 
from a few elementary precautions, c.m.o.s. 
devices are more robust than the makers 
would have us believe. The main things 
to avoid are contact with plastics such as 
expanded polystyrene, which are capable of 
developing extremely high voltages due to 
friction (nylon lab. coats may come into 
this category), and the application of 
voltages outside the maxima specified 
from power supplies, unearthed soldering 
irons and test equipment. With the 
exception of these main points I have not 
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found any other precautions necessary (the 
image of Mr Seddon chained to his bench 
is intriguing but hardly practicable). 

My prime source of device destruction 
was my failure to appreciate the devastating 
effect of floating inputs when the device was 
"on supply ". In the case of hex buffers 
and inverters, e.g. R.C.A. CD4010 and 
CD4009, a floating input to a spare element 
will assume a potential of about i Vim., 

causing both complementary output tran- 
sistors to conduct. This quickly results in 

failure due to the high current so taken. 
This problem is not likely to occur in 

the final circuit since the few spare inputs 
there are will, if the designer has done his 
job properly, be suitably tied to OV or 
Vcc. During "lash- ups ", however, it is 
very easy to overlook the odd spare input 
and burn the device out (and sometimes 
burn one's own fingers, literally!). 

In the case of a two input gate, e.g. 
R.C.A. CD4011, doing duty as an inverter/ 
buffer, I find the simplest thing to do is 

to strap the two inputs, thereby remaining 
the need to find a suitable "0V" or "Vcc" 
point. 

So far I have not experienced a failure 
traceable to gate breakdown and have even 
had devices survive reverse insertion in their 
sockets. 

I should like to offer Mr Seddon the 
following advice: (1) Ensure all spare 
inputs are suitably tied. (2) Keep within 
the operating voltages recommended. (3) 
Check soldering iron and test gear earths. 
(4) Avoid contact with non -conducting 
plastics. (5) Plug the devices in the right 
way round. (6) Set power -supply current 
limiting to the lowest practicable level. 
These six points are applicable to any 
semiconductor device and do not make 
c.m.o.s. any more difficult than t.t.l. 

Finally, Mr. Seddon, have a go; c.m.o.s. 
is fairly cheap now and the rewards are 
well worth the odd few bob (sorry, five 

new pence pieces)! 
David S. Williams, 
Walsall, 
Staffs. 

Novice licence 
You are so right in asking (page 516 
of W. W. Oct. 1973) "Should there be 
a U.K. novice licence ?" There is a need 
for such and has been for many years. 
Pre -war there was the A.A. licence which 
put so many of today's "G "s where 
they are. 

The radio controlled model people are 
also worthy of consideration. What an 
advantage it would be to them to use 
limited power communication on airfields 
etc. There are many such persons keen 
enough in this branch of radio experi- 
menting and research but who are not 
in the least interested in becoming a 
"G" and calling someone at the other 
side of the world "old man ", each to 
his own liking. 

The frequency allocated will, we under- 
stand, be made unusable by misuse - 
or at least this is the opinion of "G's" - but if we listen to some of the "amateur 

bands" there is sometimes cause for 
concern. 

I feel that at least holders of model 
"pulse" licences should be granted a 
frequency for speech communication. 
Ray Williams, 
Grantham, 
Lincs. 

Projection television 
The letter from America by G. W. Tillett 
(September issue) and the letter from 
H. Ibbotson (October) bring memories 
to me with feelings of nostalgia. 

It is a great pity that after a very 
promising start the development of pro- 
jection television stopped. I firmly believed 
then and still do that a form of projection 
television will be evolved which will include 
stereo sound and 3D reproduction. 

Within very restricted limitations 1 con- 
tinued development of colour projection 
television. The results, although promising, 
will require a fair amount of work, par- 
ticularly to improve brightness. The colour 
and picture quality is comparable with 
a 26in shadow mask tube. Where projec- 
tion fails is insufficient brightness, and 
it must be viewed in total darkness. 

The main difficulty is that, of necessity, 
I had to use black and white MW6 /2 
tubes with colour filters. Mullard's did 
at one time produce blue, green and 
yellow tubes. These, with a red filter 
on the yellow tube, produced acceptable 
results; however, the loss of light was 
considerable. 

I saw the French optical system demon- 
strated in Paris early in the 1950s but 
did not think the results as good as 
the Philips /Mullard unit. 

In adapting the standard projection 
system to colour it was necessary to 
re- design the deflection coil assembly to 
accommodate convergence coils. The 
whole assembly is similar to that used 
with shadow mask tubes. 

There is still a fair amount of develop- 
ment work to be done, so get cracking 
you Wireless World experimenters! 
V. Valchera, 
Valradio Ltd, 
Feltham, 
Middlesex. 

Sale of "walkie- talkies" 
I would draw your attention to the adverts 
for "walkie- talkies" in a popular publica- 
tion. The information is attached on a 
separate sheet. l Extracts from Exchange 
and Mart sent.] 

To the best of my knowledge these 
units operate in the 29.9- 31.00MHz area 
and as such it would be most unlikely 
that permission to operate them in the 
United Kingdom would be granted by 
the M.P.T. 

I certainly have no wish to restrict 
the commercial activities of the concerns 
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selling these items but in all fairness 
I do feel that some reputable authority 
should make some investigations into the 
sale and obvious use of them. 

As all these units are imported it 
would seem that some regulation could 
be exercised by H.M. Customs and Excise. 
There already exists an import restriction 
covering similar units operating in the 
26.1- 29.7MHz and 88- 108MHz bands 
and maybe this could be extended. 

I should add that I am a radio amateur 
(G3LWM) and it is certainly not 
a case of "sour grapes" but an effort 
to prevent unsuspecting people becoming 
liable to prosecutions under the Wireless 
Telegraphy Acts On numbers of occasions 
I have been asked by the police to 
produce my licence. This has usually 
been on the tops of wind -swept hills, 
on misty nights to take advantage of 
good v.h.f. conditions! 
J. D. Harris, 
Bishop's Stortford, 
Herts. 

VAT and prices 
Despite your publishing my letter in the 
September issue there are 41 advertise- 
ments in the October issue which have 
no indication whether VAT applies or 
not. Together with Mr Dykes (Oct. issue), 
I hope that the matter will improve. 
Perhaps some editorial guidance is neces- 
sary. These 41 firms will of course not 
get any of the £100 I spend monthly 
with your advertisers - just the same 
as those firms who offer long lists of 
transistors they do not have in stock. 

Do these people think we do not 
remember poor deliveries, wrong items 
sent, poor packaging and procrastination? 
Those who do not quote prices at all 
are the worst of course; possibly they 
have large office staffs to answer queries - 
I don't have time, I merely go elsewhere. 
W. B. Henniker, 
Henniker & Kerr, 
Edinburgh. 

Frequency shifter for 
"howl" suppression 
Some of your readers may not be aware 
that the frequency shifter designed by 
M. Hartley Jones and described in your 
July issue, can be adapted to provide 
a very acceptable imitation of "tape 
phasing ", much sought after in popular 
music. All that is required is a mixer 
to add direct and frequency shifted sound. 
The result is a series of nulls running 
through the audio spectrum at a rate 
determined by the frequency shift. 

For best effect a frequency shift of 
about 0.2Hz is required, which is not 
difficult to achieve with that particular 
circuit. A good explanation of phasing 
is given in the Journal of the Audio 
Engineering Society of America, December 
1970, vol. 18, No 6, pp.674 -5. 
A. G. Falla, 
Radcliffe on Trent, 
Notts. 
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Dual -polarity 
Digital Voltmeter 
2 - Construction and calibration 

by A. J. Ewins 

A.c. /d.c. input stages. The sensitivity of the 
basic d.v.m. is, as already stated, 2 volts 
d.c., with an input impedance of 20k1.2. It 
was required that the d.v.m. should have a 
maximum sensitivity of 200mV a.c. and 
d.c., and as high an input impedance as 
possible. It was also required that the a.c. 
response should extend up to 100kHz so 
that the voltages of all signals encountered 
in audio circuits (tape -recorder bias and 
erase oscillators operate around 100kHz) 
could be accurately measured. These re- 
quirements call for an input amplification 
stage with a voltage gain of ten, a frequency 
response from 0 to 100kHz and a high input 
impedance. The temperature stability of 
the amplifier stage must also be good for 
d.c. measurements, because a maximum 
sensitivity of 200mV implies a resolution of 
100µV. To achieve these objectives it was 
decided to use a f.e.t. operational amplifier 
as the input buffer stage. The one used by 
the author is supplied by RS Components 
Ltd, the FET -OPA, which at £5.80 trade 
may be thought rather expensive. However, 
an alternative device with similar character- 
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istics is one supplied by Ancom Ltd, type 
15A -37. This is priced at £4.95 retail and, 
though still expensive, is thought worth it. 

It has an input impedance of 5 x 101052 and 
an offset temperature stability of 50µV / °C, 
which is satisfactory. Although the f.e.t. 
op. amp. provides an accurate gain of ten 
at d.c., its frequency response at this gain 
level does not extend, accurately, to 100kHz. 
However, its unity gain frequency response 
does extend beyond 100kHz and it was not 
found difficult to design a rectifying circuit 
with an overall voltage gain of ten and a 
frequency response beyond 100kHz. 

Fig. 8 shows the circuit diagram of the 
complete a.c. /d.c. input stages of the d.v.m., 
including the a.c. rectifier circuit. Using this 
in front of the basic d.v.m. extends the 
ranges of the d.v.m. to 200mV, 400mV, 2V, 
4V, 20V, 40V, 200V and 400V, a.c. and d.c., 
and provides an input impedance of the 
order of 500MS2 on all ranges up to, and 
including, 4V, and about 10MS2 in parallel 
with 10pF for all ranges above 4V. In the 
d.c. mode, the f.e.t. op. amp. has a voltage 
gain of either ten or unity. In the a.c. mode, 

5V6 

Tr4 
BC167 

+12V 
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the op. amp. has a fixed unity voltage gain 
and the rectifier circuit is either connected 
directly to the output of the op. amp. or via 
a x 10 attenuator. The rectifier circuit itself 
has a voltage gain of five and is followed by 
a differential -amplifier filter circuit with a 
voltage gain of two. 

The principle of operation of the rectifier 
circuit is as shown in Fig. 9. A diode/ 
capacitor rectifying bridge circuit is used 
instead of a full diode bridge. In the author's 
opinion, this is a more useful type of recti- 
fier circuit than the full diode bridge since it 
has a voltage doubling action whilst, at the 
same time, the capacitors provide a first 
order filtering action to the unwanted a.c. 
component. For this type of circuit, Vp 

equals RL.I,,, where I, equals IL (peak) /n. 
The feedback voltage, Vf = Y . Thus, the 
voltage gain of the circuit, Va /Vf, equals 
(RL /Rf)(ILPeak /ILn). If the d.v.m. is to be 
calibrated in terms of r.m.s. values for sine - 
wave inputs,'L(peak) _ .,/2./L and the vol- 
tage gain of the circuit will therefore be; 
(RL/RM.,/21n). Therefore, for a voltage 
gain of 5, RL equals 11.11R1. In the circuit 
of Fig. 8, RL is equivalent to R58 in series 
with R57, paralleled by RS9 and R60 
(which are effectively in series), i.e. RL = 24 
(2.2 + 0.2)/(24 + 2.2 + 0.2). RL is thus adjust- 
able from about 2162 to 2.2k52, which, if 
Rf = 19052, allows an adjustment to the 
voltage gain of the rectifier circuit from 
about 4.78 to 5.17. The maximum input 
voltage to the a.c. rectifier circuit is 400mV 
r.m.s. and therefore the output stage of the 
amplifier must be able to handle a peak -to- 
peak voltage swing in excess of about 6 

volts and provide a peak current of about 
3MA. An op. amp. would therefore appear 
to be the ideal choice for this stage. How- 
ever, neither the well -known 741 or 709 
have a sufficiently high frequency response. 
It was therefore decided to design a suitable 
amplifier using discrete components on the 

Fig. 8. Input buffer, rectifier and filter amplifier. 
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principle that simplicity sometimes pro- 
duces the best results. The output stage is 
made to have an extremely high output 
impedance by using a constant current 
source as the load. This, together with the 
large amount of negative feedback avail- 
able, overcomes the non -linearity of the 
diodes to such an extent that the linearity 
of the d.v.m. to a.c. measurements is 
accurate to plus or minus one digit down to 
1% of full -scale. The overall frequency 
response is also good, being flat to within 
±0.5 % from 30Hz to over 100kHz. 

A d.v.m. designed on the dual -slope inte- 
grating principle provides a degree of filter- 
ing action to alternating voltages by virtue 
of its design. It can be shown that the filter- 
ing action takes the form of an attenuation 
of 6dB /octave above a frequency whose 
period is equivalent to the integrating time 
of the d.v.m. In addition, at frequencies 
which are an exact multiple of the inte- 
grating frequency, the attenuation is theor- 
etically infinite. The integrating period of 
this design (approximately 100ms) is equi- 
valent to a frequency of 10Hz. Thus 
frequencies of a multiple of 10, i.e. 10, 20, 
30Hz and etc., will be infinitely attenuated 
and those in between by not less than 6dB/ 
octave above 10Hz. Thus, the filtering 
action of the integrator itself, together with 
the filtering action of the capacitors of the 
diode /capacitor bridge and the differential 
filter amplifier, provide an attenuation 
greater than 60dB to all frequencies above 
30Hz. 

The output from the circuit of Fig. 9, for 
connection to the circuit of Fig. 3, is via the 
lk52 variable resistor R64 in series with R65, 
and R66 to earth. When the switch, S3, is 
closed these resistors are bypassed and the 
ranges of the d.v.m. are 200InV, 2V, 20V, 
and 200V. When S3 is open, the sensitivity 
of the basic circuit is effectively reduced by 
a factor of two, so that the ranges available 
become 400mV, 4V, 40V and 400V. The 
reading indicated by the display must 
therefore be multiplied by two. R64 allows 
this multiplication factor of two to be pre- 
cisely adjusted. 

R46 and R63 allow the offsets of the f.e.t. 
and 741 op. amps. to zeroed. R47 allows 
the x 10 attenuator to be precisely adjusted. 
R51 is included so that the d.c. potential at 
the junction of diodes D1 and D2 may be 

T 

Vt 

i 

1 

vo 

Fig. 9. Basic rectifier circuit 

in put 

Fig. 10. Input attenuator. 

adjusted to zero, preventing the two capaci- 
tors of the rectifier bridge from becoming 
reverse -polarised. These capacitors, to- 
gether with C8, C9 and C5 are tantalum 
types and can accept a small reverse poten- 
tial of no more than 500mV. 

Fig. 10 is the circuit of the x 100 at- 
tenuator. The variable resistor, R68, allows 
the attenuator to be precisely adjusted 
under d.c. conditions and C12 allows the 
frequency response of the attenuator to be 
adjusted to an optimally flat condition. The 
resistor R69 is a parallel combination of a 
100k52 and 3.9M51 resistor. 

Power supplies, The power supply require- 
ments for the d.v.m. are 5 volts at about 
1 amp. (for the t.t.l. logic circuits and seven 
segment digital indicators) and ± 12 volts 
at about 50mA (for the analogue circuitry). 
Figs. 11 and 12 show the circuit diagrams 
of the power supplies and it will be seen that 
these are greatly simplified by the use 
of monolithic voltage regulators. Types 
MVR5V and MVR12V have been used by 

MVR12V 
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+1 

Fig. 11. Stabilized ± 12V power 
supply. (1mF = 1000µF). 
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the author, as supplied by RS Components 
Ltd. They are, respectively, rated at 5V 
( ±0.25V) at 600mA and 12V ( ±0.6V) at 
500mA. They have internal foldback over- 
load and short circuit protection and are 
mounted in T03 cases. Alternative devices, 
types LOO5TI and L036TI (5.V and 12V), 
may be bought from Semiconductor Sup- 
plies with identical characteristics. 

Two 5V regulators are used because the 
total current consumption of the logic cir- 
cuits and digital displays exceeds the current 
rating of one device. Thus one device is used 
to power the logic circuits and the other to 
power the digital displays. 
The bridge rectifier for the 5V supplies may 
be any suitable diode bridge (or bridge of 
individual diodes) rated at 20, or more, 
p.i.v. and 1 amp. Diodes, type 1N4001, 
would be entirely suitable. 

For the plus and minus 12V supplies, the 
diode bridge (or bridge of diodes) should be 
rated at 30, or more, p.i.v. and not less than 
50mA. Diodes, type 0A200 (rated at 50 
p.i.v. and 90mA) would be suitable. 

Practical details 
Figs. 13, 14 and 15 show the detailed lay- 
outs, on 0.1 in pitch Veroboard, of the main 
circuits of Figs. 3, 4 and 8, respectively. The 
components of the x 100 attenuator (Figs. 
8 and 10) are not included on the circuit 
board layout of Fig. 15 but should be 
mounted around the switch wafers Su(ai 
and S1i6). The layouts of the circuits are not 
critical (provided a logical approach is 
made) but are presented here as a guide to 
the would -be- constructor. Constructors 
may, of necessity, have to modify their 
layouts from those of the author to suit 
differences in components. 

In Fig. 14, the layout of the digital and 
control logic circuit of Fig. 4, two 0.112F 

capacitors are shown, decoupling the supply 
rail to the t.t.l. circuits. The circuit has 
operated successfully without these capaci- 
tors and they may, therefore, not be needed. 
The rest of the layout conforms to the 
circuit diagram. 

A number of components, used by the 
author in the construction of the prototype 
circuit boards, are fairly expensive and con- 
structors may wish to consider cheaper 
alternatives. The zero offset adjustment 
potentiometers, R3 and R4, of IC's 3 and 6 
of Fig. 3 are shown, in the layout of Fig. 13, 

to be multi -turn pre -sets. These may be 
replaced by single -turn pots. of 51(0 and 
two fixed resistors totalling approximately 
5k52, as shown for the zero offset adjustment 
potentiometer of the 741 of Fig. 8. The exact 
values of the two fixed resistors (Ry and R= 

as shown in Fig. 8) will have to be found 
experimentally such that a zero offset is 

obtained when the wipers of the 5k52 pots. 
are approximately at the centre. In this 
manner it will be found that quite a fine 
control is produced. 

In order to have sufficient control for an 
accurate adjustment of the two reference 
voltages, it will be found that R1 and R2 

(Fig. 3) ideally need to be ten -turn pots. 
Alternatively, each pot. may be replaced by 
two single -turn pots ; one of 5kS2 (coarse 
control) and one of 50052 (fine control). In 
the case of R, the 5k52 pot. should be placed 
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in the circuit as indicated and the 50011 pot. 
in series with R13. R5 (Fig. 3) and R6 and 
R7 need only be single -turn pots. 

For the C1, the author used a fairly ex- 
pensive 63V, polycarbonate type but be- 
lieves that a much cheaper polyester type 
should be just as satisfactory. 

There is nothing special about the re- 
mainder of the components of Fig. 3. Z2 is 
a standard 5.6V zener diode from the 
Mullard, BZY88 range and has a tempera- 
ture coefficient of about - 0.2mV / °C. This 
represents a change of about - 0.004%/°C 
for the two reference voltages and should 
be more than adequate. 

In Fig. 8, the offset adjustment for the 
f.e.t. op. -amp. may be either a ten -turn, 
1kí2 pot., or a single -turn, 1005 pot. in 
series with a fixed resistor, R,,, of about 
470 ohms, as shown. R51 need only be a 
single -turn pot., but R47, R57 and R64 
ideally need to be ten, or more, turn preset 
pots. (as does R68 in Fig. 10) since a reso- 
lution of about 1% is required. However, it 
is not impossible to achieve this resolution 
with single -turn pots., only tricky. 

Nothing has been said, so far, about the 
type of digital and overload indicators 
used. For the seven -segment digital indi- 
cators the author chose "Minitrons" be- 
cause, in his opinion, these are hard to beat 
for a combination of size, price and low 
current consumption. Types 015F and 
3015G have both been used and are widely 
available. The type 3015F indicates the 
digits 0 to 9 and a right -hand decimal point. 
The type 3015G indicates " +" and " -" 
signs, the digit "1" and a right -hand decimal 
point. One of the many, cheap l.e.ds' now 
available is probably the obvious choice for 
an overload indicator, although a 6.3V 
filament bulb rated at 40mA is worth 
considering. 

Construction and adjustment of 
circuits 
The obvious place to start on the construc- 
tion of the d.v.m. is with the power supplies 
and if the monolithic regulators are used, as 

mains , 

input 

MVR 5V 

o 

Fig. 12. Stabilized twin 5V power supply. 

suggested by the author, these will present 
no difficulty. The circuits of Figs. 3 and 4 
should then be constructed on two separate 
circuit boards as illustrated in Figs. 13 and 
14. It is suggested that, if i.c. sockets are not 
used, all the i.cs should be checked for 
correct operation before insertion into the 
circuits. In particular, the input offset vol- 
tages of the 709 and 741 op. -amps. should 
be checked to ensure that they are within 
the manufacturer's tolerances. To simplify 
the checking and setting -up of the analogue 
circuit, IC6 should initially be left out of 
circuit. 

When the circuit of Fig. 3 has been con- 
structed (less IC6) it can be checked and 
initially adjusted. All three power supplies 
should be connected and the C and "hold" 
inputs should be temporarily connected to 
the + 5V line. With the power supplies 
switched on a few quick voltage checks can 
be made ; in particular the reference voltage 
of Z2 and the output voltages from ICI and 
IC5 can be checked. They should be ap- 
proximately +5.6V, +2V and -2V, re- 
spectively. The positive input to IC2 and the 
negative inputs to IC4 and IC7 should also 
be about + 2V. If these latter voltages are 
correct, the emitters of Tr1 to Tr4 should 

be at very nearly zero volts and may be 
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adjusted to precisely zero, with the V,, 

inputs shorted together, by means of R3. 
The reference levels to the two comparators, 
IC8 and IC9, should now be adjusted. To 
do this, a small variable voltage source of 
between about - 5mV and + 5mV should 
be fed to what will be the output of IC6. R7 
should be adjusted so that the output from 
the collector of Tr9 changes from about 
zero volts to about + 5V when the small 
variable voltage source is reduced just below 
- 3mV. The output of Tr9 collector should 
revert to zero volts when the variable voltage 
just exceeds -1 mV. Similarly, R6 should be 
adjusted so that the emitter of Tr6 under- 
goes identical output voltage changes when 
the variable voltage source exceeds about 
+ 3mV and is reduced below about +1mV. 
If all is well, the operation of the switching 
transistors Tr 1 to Tr4 may now be checked. 
Adjust the small variable voltage source to 
some positive value in excess of + 3mV so 
that the emitter of Tr6 becomes + 5V. 
Measuring the output voltage at the junc- 
tion of the emitters of Tr 1 to Tr4, disconnect 
the C input from the + 5V line and connect 
to ground. The voltage reading should 
change from zero volts to the + 2V reference 
level. Reconnect the C input to the + 5V 
line and repeat the test with the variable 

Fig. 13. Layout of analogue circuit. 
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Fig. 14. Contro! circuitry and display logic 

voltage source adjusted to some negative 
value below - 3mV so that the collector of 
Tr9 is at about +5V. The voltage reading 
should change from zero volts to the - 2V 
reference level. If all checks are satisfactory, 
disconnect the voltage supplies and insert 
IC6 into the circuit. No more checks or 
adjustments can now be made until some 
preliminary checks have been carried out to 
the digital circuit board. To do these, 
connect the + .5V supply to it and tem- 
porarily connect. the 'auto-Manual switch" 
input (see Fig. 14) ta ground and the Vo 

input to the + 5V line. With the supply 
switched on, the operation of the clock 
oscillator, the four decade counters and the 

divide -by -two counter may be checked and 
should be observed to be running as a 
normal counter. The C output should be 
constant at the logical "1" level, i.e. about 
+ 5V. If the digital indicators have been con- 
nected, they should be continually indi- 
cating zero and the overload indicator 
should be OFF. 

If the switch input is now disconnected 
from ground, the four decade counters and 
the divide -by -two flip -flop should become 
permanently set to zero and stop counting 
after three complete cycles of the main 
counter. The "hold" output should also 
become logical zero. On re-connection of 
the switch input to ground, the main counter 

Vcc 

hold 

C 

A 

Vo 

auto /mon 
Switch 

OV 

should start recounting and the "hold" 
output become logical "1" again. If the Va 

input is now disconnected from the + 5V 
line and connected to ground the A flip -flop 
should be observed dividing by two and the 
C output should become constant at the 
logical zero level. This completes all the 
useful checks that can be made before inter- 
connecting the analogue and digital circuit 
boards and if all the tests have proved 
successful, this should now be done. If not, 
the wiring should first be checked (this 
should, of course, have been done before 
any testing was carried out) and then an 
attempt made to discover any faulty corn - 
ponents. 

Fig. 15. Input circuit layout. 
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With the analogue, digital and power 
supply boards interconnected, the digital 
and overload indicators connected, the V 
inputs shorted together and the switch input 
connected to ground, the power supplies 
should be switched on. If all is working 
correctly, a voltage of a few millivolts, 
positive or negative, will probably be indi- 
cated and should be adjustable to zero by 
means of R4 and /or R5. To test that the 
circuits are functioning correctly, a variable 
voltage source of from just under - 2V to 
just over + 2V should be applied to the V, 
inputs. Varying this input voltage source 
between its limits should result in digital 
readings, of correct polarity, corresponding 
approximately to the applied voltage. Indi- 
cated readings greater in magnitude than 
1999 should result in an overload indication. 
If reversed polarity indications are given, 
it is a simple matter to correct this by re- 
versing the connections of P1 and P2 to the 
digital circuit board. 

The auto /manual function can be checked 
by disconnecting the switch input from 
ground. If all is well, the display will become 
"frozen" and will not alter when the input 
voltage is varied. Upon reconnection of the 
switch input to ground, the digital readout 
should again follow the input voltage. Final 
adjustments to R4 and R5 can now be made 
and should be carried out in the following 
manner. With the Tim inputs shorted to- 
gether, disconnect the switch input from 
ground to freeze the display. This effectively 
short circuits .the output from IC6 to its 
negative input. Next, connect a voltmeter 
between ground and the Vo output. When 
R4 is adjusted correctly, the V, output will 
be at about + 5V. As the wiper of R4 is 
adjusted, positively and negatively, about 
this position, a point on either side will be 
found where the Vo output falls to zero volts. 
For a correct setting, the wiper of R4 should 
be exactly mid -way between these two 
points. Having adjusted R4, reconnect the 
switch input to ground and adjust R5 for a 
zero digital readout. The Vo output will be 
observed to be indicating about + 5V with 
the occasional "kick" towards zero volts. 
The rate at which the "kicks" occur is an 
indication of the goodness of the zero ad- 
justment. The less frequent the kicks, the 
better the adjustment. A kick once every 
second indicates a zero adjustment ten times 
better than that digitally indicated, i.e. to 
within 100µV of the true zero. (Remember, 
the least significant digit is 1mV.) Apart 
from the accurate adjustment of the two 
reference voltages, this completes the testing 
and setting -up of the basic digital voltmeter 
circuits. All that remains now is to construct 
and test the a.c. /d.c. input stages. This should 
present no difficulty, and apart from the 
adjustment of R51, final adjustment of the 
remaining preset controls should be left 
until the instrument is finally housed. When 
the circuit of Fig. 8 has been constructed, 
R51 should be adjusted for zero direct volts 
at the junctions of the collectors of Tr3 and 
Tr4. When the instrument is complete, R46 
becomes the zero adjustment for direct 
voltages, and R63 becomes the zero adjust- 
ment for a.c. voltages. 

Before proceeding to a discussion on the 
calibration of the instrument there is a detail 

Specification 
Ranges. 200mV full -scale a.c. and d.c. 

2V full -scale a.c. and d.c. 
4V full -scale a.c. and d.c. 

20V full -scale a.c. and d.c. 
40V full -scale a.c. and d.c. 

200V full -scale a.c. and d.c. 
400V full -scale a.c. and d.c. 

(Readings multiplied by two on 
400mV, 4V etc.) 
400mV full -scale a.c. and d.c. 
(Maximum resolution 100µV.) 

Input impedance. 500Mû up to 4V full - 
scale. 1OMS2 and 10pF above 4V. 

Display. 31 digits. Overload indication. 
Readings up to 2500. Polarity indication. 

Accuracy. Error less than ±0.1% of 
reading, ±0.05% full -scale on direct 
voltage readings. Less than ±0.5% of 
of reading, ±0.05% full -scale on alter- 
nating- voltage ranges. 

Frequency range. 30Hz to 100kHz. 

Mode. Continuously- sampling or 
manual "hold ". 

that has not, so far, been mentioned ; it is 
the positioning of the display's decimal 
point for the various ranges. This may be 
easily achieved by adding an additional 
single -pole, four -way wafer to the range 
switch (S1, Fig. 8). Thus as the range switch 
is altered, the appropriate decimal point of 
the four digital indicators is connected to 
the + 5V line. 

Another, and final, point is the function- 
ing of the polarity indicators when switched 
to the alternating voltage ranges. It is sug- 
gested that an additional pair of single -pole, 
2 -way contacts are added to the a.c. /d.c. 
function switch (S2, Fig. 8). In the d.c. 
position, these two sections should connect 
the J and K inputs of the polarity flip -flop 
to the emitter of Tr6 and the collector of 
Tr9, respectively. Correct polarity will be 
thus indicated as previously described. In 
the a.c. position, these contacts should con- 
nect both J and K inputs to the + 5V line, 
with the result that an alternating, plus and 
minus polarity indication will be given. The 
rate of alternation will vary from 10Hz to 
5Hz for input voltages varying from zero to 
full scale deflection, respectively. 

Calibration 
Assuming that the constructor has finally 
housed the circuit boards and other com- 
ponents, and connected them up, the first 
step in the calibration of the instrument is 
the adjustment of the two reference voltages 
(R1 and R,, Fig. 3). To do this, switch the 
a.c. /d.c. function switch to "d.c. ", the range 
switch to "2V" and the display switch to 
"x 1 ". Short circuit the inputs and adjust 
the d.c. zero for a zero reading. Apply an 
accurately known direct voltage of a little 
less than +2V to the inputs and adjust the 
negative reference voltage until a digital 
reading exactly equal to the applied voltage 
is obtained. Reverse the polarity of the 
applied voltage and adjust the positive 
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reference voltage for a correct digital read- 
ing. The basic range of the d.v.m. has now 
been calibrated and the remaining cali- 
bration adjustments should be carried out 
in the following order. 

1. Switch the display switch to "x 2" 
and apply a known voltage of a little less 
than + 4V. Adjust R64 (Fig. 8) for a display 
reading of exactly half this applied voltage. 

2. Switch the range switch to "200mV" 
and the display switch to " x 1" and apply a 
known voltage of a little less than + 200mV. 
Adjust R47 (Fig. 8) for a display reading 
equal to the applied voltage. 

3. Switch the range switch to "200V" and 
apply a known voltage of a little less than 
+200V. Adjust R68 (Fig. 10) for a display 
reading equal to the applied voltage. 
(Calibration of the x 100 attenuator may 
be carried out on the 20V range by applying 
a known voltage of just under + 20V if a 
known voltage of the order of + 200V is 
not available.) 

4. Switch the range switch to "2V" and 
the a.c. /d.c. switch to "a.c." and adjust the 
a.c. zero for a zero reading with the inputs 
shorted together. Apply a known a.c. 
voltage of just under 2V r.m.s. at a fre- 
quency of about 1kHz and adjust R57 
(Fig. 8) for a display reading equal to the 
applied voltage. 

5. Switch the range switch to "200V" and 
apply an alternating voltage of about 
300Hz, adjusting it for a digital reading of 
just under 200V. Vary the frequency of the 
signal, maintaining a constant output volt- 
age, to about 90kHz and adjust the variable 
capacitor of the x 100 attenuator until the 
original voltage is indicated. (As for the 
200V d.c. range, the capacitor of the x 100 
attenuator may be adjusted with the range 
switch switched to the "20V" range and 
applying a variable frequency signal of just 
under 20V, should a 200V signal not be 
available.) 

The accuracy of the above calibration 
procedure depends upon the accuracy of the 
known test voltages and these, ideally, 
should be better than ±0.05% for the d.c. 
ranges and better than ±0.5% for the a.c. 
ranges. Possibly the ideal method is to 
measure these test voltages with an already 
calibrated d.v.m. of greater accuracy than 
the subject of this article. Obtaining the use 
of such an instrument may be difficult for 
the amateur constructor but, in this respect, 
it is thought possible that some local uni- 
versities may be willing to allow access to 
their electronic instruments. If not, other 
solutions may, hopefully, present them- 
selves to the constructor. 

Component suppliers 
Ancom Ltd, Devonshire St, Cheltenham, Glos. 
RS Components Ltd, P.O. Box 427, 13 -17 
Epworth St, London EC2P 2HA. 
(RS Components Ltd will only supply retailers, 
trade service technicians, industrial or edu- 
cational users. Retailers are able to order com- 
ponents for private buyers.) 
Semiconductor Supplies, 55 Whitehorse Road, 
Croydon CR0 2JG. 
Vero Electronics Ltd, Industrial Estate, Chand- 
ler's Ford, Eastleigh, Hants. 
(Veroboard -a similar material is available 
from RS Components.) 
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November Meetings 

Tickets are required for some meetings: readers are advised 
therefore to communicate with the society concerned 

LONDON 
18th Oct. RTS - "Advanced electronic editing 

systems" by J. Southgate at 19.00 at London 
Weekend Television, South Bank TV Centre, Upper 
Ground, SE1. 

25th Oct. SERT - "Some future trends in 

colour TV tubes" by G. R. Diacon at 19.00 
at IBA, 70 Brompton Rd., SW7. 

1st. IEE - "The management challenge for 
electrical engineers" by Dr. A. C. Copisarow at 
17.30 at Savoy Pl., WC2. 

1st. RTS - "Cable access at Bristol" by P. 
Lewis and colleagues at 19.00 at London Weekend 
Television, South Bank TV Centre, Upper Ground, 
SE 1. 

2nd. IEE /IERE - Colloquium on "Mass spectro- 
metry at 14.30 at Savoy PL, WC2. 

5th. IEE /IERE - Colloquium on "Display 
technology" at 10.30 at Savoy Pl., WC2. 

6th. IEE - "Performance of modern thyratrons" 
by H. Menown at 17.30 at Savoy PL, WC2. 

6th. IEE - "The position of the graduate 
engineer in a large company" by T. Mayer at 
18.30 at Imperial College, Exhibition Rd., SW7. 

7th. IEE - "Some new possibilities in radar 
and navaids" by Prof. E. D. R. Shearman at 
17.30 at Savoy Pl., WC2. 

7th. BKSTS- - "The changing world of the 
news cameraman" film at 18.15 lecture at 20.45 
at the National Film Theatre. South Bank, 
Waterloo, SEI. 

8th. SEE - "Use of dessicants in electronics 
and packaging" at 18.00 at Imperial College, Exhibi- 
tion Rd., SW7. 

13th. AES - "Professional microphones - 
their use and misuse" by Antony Askew and 
Angus McKenzie at 19.15 at the IEE, Savoy 
Pl., WC2. 

14th. IERE - Colloquium on "Domestic equip- 
ment control systems" at 14.00 at 9 Bedford 
Sq., WC I. 

14th. IEE - "Data communication by packet 
switching" by Prof. P. T. Kirstein at 17.30 at 
Savoy Pl., WC2. 

15th. IEE - "Lord Kelvin and his measuring 
instruments" by J. T. Lloyd at 17.30 at Savoy 
PL, WC2. 

15th. IEE - "Novel photo-detectors using semi- 
conductor interfaces" by Dr. M. J. Hampshire 
at 18.00 at Thames Polytechnic, Riverside House 
Annexe, Beresford St., SE18. 

16th. IEE - "The broadcasting of traffic infor- 
mation to road vehicles" by R. S. Sandell at 17.30 
at Savoy Pl.. WC2. 

20th. IEE - "High capacitance strain gauge 
for use at extreme temperatures" by Dr. B. E. 

Noltingk at 17.30 at Savoy Pl., WC2. 
20th. IERE - "Developments in position measure- 

ment techniques" by D. J. Phipps at 18.00 at 
9 Bedford Sq., WC 1. 

22nd. IEE - "On the design of low -pass, 
linear phase, recursive digital filters" by Prof. S. C. 
Dutta Roy at 17.30 at Savoy Pl., WC2. 

22nd. RTS - Shoenberg Memorial Lecture "The 
Open University: a progress report and hopes 
for the future" by Dr. Walter Perry at 19.00 
at the goyal Institution, Albemarle St., W 1. 

26th. IEE - Discussion on "Measurement, test 
and quality control of fuses with particular reference 
to low voltage fuses" at 17.30 at Savoy Pl., 
WC2. 

28th IEE - Discussion on "Semiconductor 
devices in hostile electrical environments" at 17.30 
at Savoy Pl., WC2. 

28th. IERE - "Design and application of active 
compensation circuits for servo control systems" 
by Dr. D. R. Wilson at 18.00 at 9 Bedford Sq., 
WC 1. 

28th. BKSTS - "Opticals in creative art" at 
19.30 at Thames Television Theatre, 308 -316 Euston 
Rd., NW 1. 

29th. IEE - "The development of microwave 
transmission systems" by Dr. P. A. Matthews 
at 18.30 at King's College, Strand, WC2. 

ABERDEEN 
6th. IERE /IEE - "Medical and industrial elec- 

tronics - from text book to shop floor" by 
J. G. Mitchell at 19.00 at Robert Gordon's Institute 
of Technology, St. Andrews St. 

BELFAST 
13th. IERE - "Forum on designing for reliability" 

at 18.30 at Main Lecture Theatre, Ashby Institute, 
Queen's University, Stranmillis Rd. 

BIRMINGHAM 
21st. IERE - "Pin -wheels to pulses: electronics - 

servant of postal sorting" by S. W. Godfrey 
at 19.00 at City of Birmingham Polytechnic, 
Franchise St., Perry Barr. 

BOURNEMOUTH 
20th. IERE - "Solid state microwave sources" 

by H. J. Finlay at 19.00 at the Technical College. 
27th. SERT - "Servicing aspects of recent 

Thorn colour TV receivers" by B. Hinton at 19.15 
at Room B7, Bournemouth College of Technology. 

BRISTOL 
15th. SERT - "Television for the blind: an 

eye -opener into the medium" by J. Rossetti at 
19.30 at Cabot House, Bristol Polytechnic, Ashley 
Down Rd. 

28th. IERE /IEE - "Video recording" by J. Jeffrey 
at 18.00 at Queen's Building, the University. 

CARDIFF 
14th IERE - "Solid state microwave power 

amplifiers" by G. B. Morgan at 18.30 at Dept. 
of Applied Physics, UWIST. 

CHATHAM 
1st. IERE -"Electronics in the commercial 

vehicle industry" by G. Leonard at 19.00 at the 
Medway and Maidstone College of Technology. 

CHELMSFORD 
28th. IEE - "Telephony - past; present and 

future" by J. B. Terry at 18.30 at King Edward 
VI Grammar School, Broomfield Rd. 

CHELTENHAM 
20th. IERE /IEE - "Value for money in project 

management" by T. G. Clark at 19.30 at G.C.H.Q. 
Oakley. 

EDINBURGH 
7th. IERE /IEE - "Medical and industrial elec- 

tronics - from text book to shop floor" by 

J. G. Mitchell at 19.00 at Napier College of 
Science and Technology, Colinton Rd. 

GLASGOW 
8th. IERE /TEE - "Medical and industrial elec- 

tronics - from text book to shop floor" by 
J. G. Mitchell at 19.00 at Glasgow College of 
Technology, Hanover St. 

HIGH WYCOMBE 
29th. IEE - "Developments in information 

display systems" by R. Stafford and Dr. T. Coutts 
at 19.30 at High Wycombe College of Technology. 

HULL 
14th. SERT - "Electronics in motor cars" 

by L. Phoenix at 19.30 at the E. H. Bullock 
Lecture Theatre, College of Technology, Queens 
Gardens. 

LIVERPOOL 
14th. IERE - "The role of electronics in 

the movement of shipping" by K. D. Jones at 
19.00 at Dept. of Electrical Engineering and Elec- 

tronics, the University. 

LOUGHBOROUGH 
13th. IERE - "Fourier analysis of video telephone 

systems" by Dr. D. E. Pearson at 19.00 at Edward 
Herbert Building, the University. 

MANCHESTER 

8th. IERE - "Marconi automatic testing" by 

W. J. Stickland at 18.15 at Renold Building, 
UWIST. 

NEWCASTLE -UPON -TYNE 
14th. IERE - "Codes and coding" by J. T. 

Kennair at 18.00 at Main Lecture Theatre, Ellison 
Building, the Polytechnic, Ellison Pl. 

NEWPORT, I.o.W. 
9th. IERE - "Colour television" by A. C. 

Maine at 19.00 at Isle of Wight Technical College. 

PLYMOUTH 
7th. RTS /AES - "Quadraphonics" by Dr. Keith 

Barker at 19.50 at Plymouth Polytechnic. 
15th IERE /IEE - "Developments in digital 

transmission systems" by G. H. Bennett at 19.00 
at Main Hall, the Polytechnic. 

PORTSMOUTH 
14th. IERE - "What's new in multilayer printed 

wiring board manufacture" by G. C. Wilson at 
18.30 at the Polytechnic. 

READING 
8th. IERE /IEE - "Ambisonic reproduction of 

sound" by Prof. P. B. Fellgett at 19.30 at the 
J. J. Thomson Physical Laboratory, University 
of Reading, Whiteknights Park. 

29th. IERE -- "Digital filters" by A. R. Owen 
at 19.30 at the J. J. Thomson Physical Laboratory, 
University of Reading, Whiteknights Park. 

SHEFFIELD 
28th. IERE /IEE - "World wide communication" 

by R. T. Mayne at 18.30 at the University. 

SOUTHAMPTON 
20th. SERT - "Television receiving aerials" 

by R. S. Roberts at 19.30 at the Technical College. 
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Entertainment Electronics at Berlin 

2nd International Radio & Television Exhibition 

The motto of the second international radio 
and television exhibition in Berlin was 50 
years of German radio broadcasting, but 
by far the biggest attraction was video 
equipment. With more than a dozen 
different formats on show for picture play- 
back over television receivers, the choice 
between four surround -sound systems 
takes a decidedly back seat. 

The Philips long -playing video disc 
(VLP) system was a major feature at the 
show. Philips technique allows a maximum 
playing time of 45 min, though when 
the system is marketed in 1975 it will 
probably use a 30-min playing time, from 
a 30-cm wear -free disc. 

Because the VLP discs contain one 
television picture per revolution a variety 
of operating modes are available: fast 
forward play (at twice normal speed), 
reverse continuous still picture, frame -by- 
frame reproduction, slow motion forward 
and reverse (adjustable from 40ms to 4s), 
as well as normal picture reproduction. A 
remote control unit allows any of 45,000 
frames to be selected, amounting to almost 
immediate random access, and because 
frame -to -frame crosstalk is sufficiently low 
each frame can be completely different. 
This gives the VLP potential outside the 
entertainment and instructional fields. 

At the exhibition details of the optical 
scanning, signal processing and control 
systems were released, but first a recap. 

The disc is impressed with picture 
information in the form of a spiral "track" 
consisting of a series of 0.8- ,um wide, 
0.16 - ,um deep pits of variable length 
and at variable intervals. The repetition 
rate of the pits carries the brightness 
signal and the length of the pits conveys 
the colour and sound information. The 
rigid disc, made from a transparent vinyl 
polymer l;mm thick, is coated on one 
side with a thin metal reflecting layer 
and information is "read off" by a beam 
of plane -polarized light from a 1mW 
helium -neon laser. Light is reflected by 
the record, picked up by a lens again 
and focused onto a photodiode, less 
light being received when a pit passés 
in front of the lens, due to diffraction, 
than when a smooth part does. 

With a pitch of 2 ,um (for a 30-min 
disc), the track density is 500 turn/nun. 
Half -brightness spot size is about 1 ,um 
at the pit but is much smaller at the 

transparent surface so that contamination 
or damage have comparatively little effect. 
The focused spot is located in the plane 
of the pits and kept there by a control 
system. 

Another opto- electronic control system 
positions the beam to within ± 0.2 um 
from the track centre and shifts the 
optical system radially at 50,um/s, corres- 
ponding to 2 ,um/rev. Rotational speed 
is 1500 rev /min for the PAL version 
(an 1800 rev /min machine for NTSC 
is due at the end of this year) or 25 
rev /s, allowing one picture (two fields) 
per revolution, held to within 0.1% by 
a further control system. 

Master records from which the moulds 
are made for pressing VLPs are made 
from glass, with a photoresist layer 100 
to 160nm thick that is cut by a high 
power laser. This is done in real time, 
with the potential that a scene can be 
recorded directly from a video camera. 
The moulds are made in the usual way 
from the master by electroplating. 

Signal processing 
The photographic process used in writing 
information onto the master record is 
highly non- linear, so a digital recording 
technique is the only practical way of 
going about things. Using the VLP coding 
method, it turns out that at 25 rev /s 
the maximum video bandwidth is 3MHz 
at the inner part of the record (10cm 
diameter). Thus if the normal PAL video 
signal was used as modulation all of 
the colour information would be lost, 
this being carried either side of 4.43MHz. 
So the colour subcarrier frequency is 
reduced to 1.46MHz, with a bandwidth 
of ± 500kHz. For stereo sound, two f.m. 
carriers are used, one at 350kHz and one 
at 650kHz, (Fig. 1) with ± 50kHz deviation. 

Brightness information, limited in band- 
width to 3MHz, frequency modulates a 
6MHz, carrier with a modulation index 
of less than unity. This gives first -order 
sidebands wider than the deviation and 
extending ± 3MHz either side. These 
signals - brightness, colour and sound - are added in the amplitude ratios 
of 20:4:1, symmetrically limited and then 
recorded. Limiting provides rectangular 
pulses in which brightness is contained 
as frequency modulation, while colour 
and sound give a symmetrical width 

suDCOrrÍlrS 
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Fig. 1. If the normal PAL video signal 
modulated the VLP disc carrier 
directly, colour information encoded at 
4.43MHz would be lost as video 
bandwidth is about 3MHz. Therefore the 
colour information is transposed down to 
1.46MHz, while luminance information 
frequency modulates the 6 -MHz carrier, 
only the first lower sideband being 
recorded 

modulation of the pulses (Fig. 2). In effect, 
the sound and colour signals are single - 
sideband modulation of the brightness 
signal as the carrier and symmetrical 
limiting produces the upper sidebands - at the expense of power in the lower 
sidebands, of course. 

In the recording unit, the brightness 
information is taken from the PAL video 
signal by a 3MHz low -pass filter prior 
to modulating the frequency of a multi - 
vibrator circuit. This gives rectangular 
pulses whose harmonics must then be 
filtered out so that the f.m. brightness 
signal has a sufficiently low rise time 
to show pulse width modulation (by the 
colour and sound signals) after combina- 
tion and limiting. 

The colour signal from the original 
video signal is filtered out and fed to 
a variable -gain amplifier to maintain 
constant level of colour signal, as derived 
from the bursts, and then reduced to 
1.46MHz. 

The playback unit has several interesting 
features. Apart from demodulating the 
brightness and sound signals it must 
restore the colour subcarrier frequency 
to 4.43MHz for playback on domestic 
TV receivers. 

Originally, the recorded colour sub - 
carrier frequency was 1MHz, and the PAL 
subcarrier at 4.43MHz was restored using 
a double mixing technique together with 
a - 64 phase -locked loop to synchro- 
nize a 1MHz oscillator to the line sync 
frequency. The current system is different, 
in that the colour carrier is changed to 
1.46MHz - to allow an increase in 
modulation depth - and the colour -burst 
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frequency is used as a reference instead 
of the line sync frequency. To recreate 
the PAL colour signal with the requisite 
stability, two signals are formed; one 
containing the required colour modulation 
and the other having the appropriate 
stability. These two signals are made 
4.43MHz different and they are both given 
the same frequency shift due to speed 
changes; thus subtractive mixing gives the 
reconstituted PAL colour signal. 

In practice, a 1.46 -MHz oscillator is 

gated by the 4.43 -MHz colour burst, plus 
errors in frequency, and locked with a 
kind of flywheel sync circuit, so that the 
1.46 -MHz signal takes up the errors. This 
is mixed with a 4.43 -MHz crystal oscillator 
to give a 5.89 -MHz carrier, which apart 
from the errors due to speed changes is 
otherwise stable. Finally, this is 'mixed with 
the colour signal from the record i.e. a 
modulated 1.46MHz plus drift. The 
modulated difference signal, with no drift 
and the stability of the crystal, is the PAL 
colour signal. 

A useful feature is the drop -out detection 
circuit. Here information below 2.5MHz 
is detected for drop -out. If a pit is 

missing, the detector responds to the 
lowered frequency by operating a switch 
for 3 µs to allow the brightness of the 
preceding line to be used instead. (A 
64 is delay line holds this.) In practice 
this switch operates before the signal 
gets to the f.m. demodulation circuits. 
When drop -outs occur the colour informa- 
tion is switched out. Because of the 
averaging with the signal in the previous 
line in PAL receivers, the missing colour 
fragments appear at half saturation, thus 
preventing spikes. There is also a sample 
and hold circuit in the sound channel 
used to counteract changes in signal level 
during a drop -out. 

Control systems 
Constraints on the optical system result 
in a wide aperture and hence small depth 
of focus. As the depth of focus is 1 µm 
and the vertical record position may 
differ by up to 500 µm from a true 
plane, you can see the need for this 
to be accurately controlled! 

Displacements are detected by measur- 
ing capacitance between the metallized 
surface of the record and a 1cm2 electrode 
bonded to the objective lens. At a distance 
of 100 µm an accuracy of 1% is sufficient 
to determine the objective position by 
1 ,um. The lens is suspended in springs 
and driven by a coil in a radial magnetic 
field, rather like a moving coil loudspeaker. 
Capacitance is measured using an oscilla- 
tor and f.m. ratio detector. 

Two control systems are used to follow 
the pit track, one for slow tracking of 
the spiral and the other for rapidly centring 
the spot in presence of eccentricity. To 
keep the spot on the track, it can be 
moved radially by a mirror and coil 
pivoted in a magnetic field behind the 
objective lens. Control signals are obtained 
with two auxiliary light beams focused 
on either side of the track and reflected 
from the record surface onto two photo - 
diodes. The difference between photodiode 

outputs controls the pivoting mirror. 
For fast, slow, reverse -motion and 

stationary pictures, a rapid movement 
during the field flyback period is needed. 
The mirror movement can behave like 
a ballistic galvanometer as the opened 
control loop has a low resonant frequency; 
the jump is effected therefore by opening 
the loop, applying an accelerating current 
pulse through the coil followed by retarding 
a pulse, and then closing the loop. The 
average current in the mirror coil controls 
the radial transport mechanism to move 
the optical system across the record. 

Record speed is held to 25Hz ± 0.1% 
by a further control system that operates 
from a tachogenerator coupled to the 
turntable shaft. 

Optical systems 
In "reading out" information from the 
track pits, a lens is used with a numerical 
aperture of 0.4. Spot size is about the 
theoretical minimum at this aperture, and 
diffraction, together with the radial 
Gaussian intensity distribution at the lens 
entrance pupil. produces an half -intensity 
diameter of 0.9 ,um. Because the pit size 
is smaller than this, light is diffracted 
and falls largely outside the lens aperture. 
Maximum light is transmitted to the photo - 
detector when pits are absent. 

As the laser beam is linearly polarized, 
a quarter -wave plate and polarizing mirror 
ensure that incident and reflected light 
beams are effectively separated (Fig. 3). 

For maximum modulation of the photo - 
detector current, reflected light from a 
pit must have a phase difference of 
180' from that reflected from the surface 
in the vicinity of the pit. This is arranged 
by making the pit a quarter- wavelength 
deep. The two intensities should be equal 
of course, and this is achieved by dimen- 
sioning spot and pit sizes so that the 
same amount of light falls outside a 
pit as falls into it. (Modulation depth 
achieved at the inner -most part of the 
track and at 7MHz pit frequency, is 

15 %.) 
Despite this constraint, the most import- 

ant thing in determining spot size is 
the highest recorded pit frequency, nomin- 
ally '6.5MHz. This can be altered by 
an intermediate lens (Fig. 3) which can 
make the Gaussian beam distribution at 
the entrance pupil of the main lens wider 
or narrower. The greater the homogeneity 
in the light distribution the smaller the 
spot and thus the higher the maximum 
recorded pit frequency. 

The trade off is power in the laser 
beam and the particular compromise 
chosen means that 80% of laser power 
is used. The remaining inhomogeneity 
of the beam results in a bandwidth 924-% 
of the theoretical maximum. If 99% of 
laser power were used the bandwidth 
would be 16% smaller. 

Crosstalk from neighbouring tracks is 

readily assessed because they have dif- 
ferent pit frequencies. A crosstalk level 
of -50dB has been measured for 1- µm 
track widths which is said to be in 

good agreement with a level calculated 
by Fourier analysis. 
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With all this complexity the VLP player 
is not going to be cheap, about the 
cost of a colour receiver, Philips say. 
Nor do we expect two other optical 
(laser) systems (MCA Disco -Vision and 
one by Thomson -CSF) to be any cheaper. 
To make biggest impact, video systems 
will need to be much less expensive 
than that and even the Teldec TED 
player is costly at £200 (DM1148). The 
TED system will be sold in Germany 
from January, with Scandinavia and the 
U.K. to follow later. The TED disc 
catalogue lists well over 100 titles with 
discs priced between DM 10 and 25. 

Philips are already talking with potential 
licensees as well as having discussions 
over standardization with MCA in the 
USA. Clearly, the existence of competing 
systems is going to seriously weaken video 
disc potential. Its quite unlike the 333 
45 rev /min situation or the surround - 
sound systems competition where the same 
mechanism is common to all systems. 
This situation will also hold back pene- 
tration of video cassette /cartridge systems, 
as many potential buyers will presumably 
hold back if a disc system with its attrac- 
tion of lower -cost programmes is not too 
far off. 

There would appear to be potential in 
the VLP for wide bandwidth sound coding. 
As the VLP system is digital, presumably 
the p.c.m. technique would be a possibility 
(see, for instance, page 548). Then we 
could have colour pictures and high quality 
multi- channel sound off the same mechan- 
ism; with amplitude response down to 
as low as you like, no wow and flutter, 
no rumble, no tracing distortion, and no 
distortion due to tracking error. Alterna- 
tively, one could use the wide bandwidth 
solely for frequency- division multiplexing 
with the capability of storing 30 pro- 
grammes on one disc. Roll on ALP! 

Magnetic video disc 
Whether other systems being developed 
will offer lower -cost players remains to 
be seen, but another technique, using 
a magnetic disc, promises low -cost hard- 
ware presumably at the expense of higher 
disc cost as a result of the more expensive 
duplicating process. This is the Rabe - 
Bogen magnetic disc recorder (MDR) 
mentioned briefly last issue. Here the 
idea is to make use of the turntable 
already present in many homes. Unlike 
the optical and mechanical systems, it 
allows home recording. 

A mechanical system is used to guide 
the magnetic record and playback head 
using the stylus -in- groove system. The 
newly developed head, with its effective 
gap width of 250 to 350nm, glides across 
the specially treated record surface. The 
magnetic material is chromium dioxide 
with a microstructure of the order of 
the recorded wavelength (500nm). 

A rotational speed of 156 rev /min 
(giving a linear velocity varying from 
1.63 to 2.42m /s at 20 and 30cm diameter 
respectively) and a track spacing of 25µm 
results in a playing time of 12 min 
per side. Bogen are currently working 
to reduce this to 78 rev /min to give 
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24 min per side. Storage density is 1.57 
X 109 bits per side with a track spacing 
of 50 ,um and 3.14 X 109 bits per 
side at 25 ,um - very high compared 
to the nominal 20,000 bits /in' mentioned 
in our video tape cassette survey (Dec. 
1972 page 580). Bogen claim that turntable 
speed variations are not a problem as 
monochrome receivers have a synchroniza- 
tion range of around ± 10%. 

How convertible existing turntable 
mechanisms without a 78 rev /min speed 
are we're not sure, but even if they are 
not, this method would still probably 
have a cost advantage. At 334 rev /min, 
eight audio channels become feasible, 
with a playing time of 56 min per side. 

Video cassettes 
The Electronics Industries Association of 
Japan has recently decided to ladopt three 
video cassette systems as standards for 
video tape recorders. This is an addition 
to the existing CP -508 standard for 
cartridge video machines. This last stan- 
dard covers a 1.3cm (kin) tape cartridge 
system (the EIAJ define a cartridge as 
containing one tape reel and a cassette 
as having two) initially developed by 
Matsushita in 1971. Marketing of equip- 
ment for this system has been held back 
until now, and as a result the standard 
for cartridge video recorders was agreed 
before market introduction. Since then 
National have been joined by Sanyo, 
Toshiba, Shiba Electric, General Corpora; 
tion, Victor Company, Mitsubishi and 
Hitachi. 

Matsushita have three variants of their 
NTSC machine; one for record and 
playback, o e including a TV tuner, and 
one for playback only. The NV5120E 
shown was a PAL version of the record / 
playback model (see photograph). The 
1.3cm tape used in these machines is 
interchangeable with that used on open - 
reel video tape recorders. 

With cassette machines, both 1.9cm 
in) and 1.3cm tape systems have 

been, adopted. The three systems are: 
the 1.9cm system' adopted by Sony, 
Matsushita and the Victor Company of 
Japan (now joined by TEAC and Nippon 
Electric Company); the 1.3cm system 
of Philips (now adopted by 15 European 
manufacturers, one in the U.S.A. and 
Hitachi /Shibaden in Japan); and the 
1.3cm system of Sanyo. 

For the 1.9cm cassette, the reels are 
positioned in a similar way to an audio 
or digital tape cassette with the two 
reels in the same plane, Fig.4a. Here 
the tape needs to be slanted in relation 
to the head. As with most cassette systems 
the tape has to be extracted by a complex 
mechanism but fast winding must be 
done when the tape has been returned 
to its cassette. In the Philips 1.3cm 
cassette the two reels are concentric, 

'We have recently heard from Action Video Ltd 
that they are modifying N.T.S.C. versions of the 
U -VCR Sony designed cassette recorders to the PAL 
system. Action Video are at 45 Great Marlborough 
Street, London W I . 
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Fig.2. In coding the VLP, symmetrically 
limiting signals for luminance (a), colour 
(b) and sound (c), and combining in the 
ratios 20:4:1, produces a train of 
rectangular pulses whose frequency 
represents brightness and whose duty 
cycle carries colour and sound 
information. 
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Fig.3. In the VLP optical system, 
electromagnetic transducers are attached 
to the objective lens for focusing and to 
the mirror for centring and tracking. 
Laser beam is split by a diffraction 
grating to provide the two auxiliary spots 
before and after the main spot. Detectors 
either side of the main beam sense the 
reflected auxiliary beams to provide 
control signals for mirror movement. 

(a) 

(b) 

(c) 

(d) 

xz 

Fig.4 Four reel arrangements now 
standardized by the EIAJ for domestic 
video cassette /cartridge systems. 

543 

Fig.4c (see also page 582 December 1972 
issue). but as the tape is already slanted. 
the loading mechanism is simpler. In con- 
trast to the 1.9 -cm cassette, fast winding 
is done around the head wheel. Both head 
wheel and tape move in the same direction 
to alleviate problems of the chromium 
dioxide tape sticking to the head wheel, 
making recorded tapes incompatible with 
open -reel machines. 

In the Sanyo cassette, Fig.5b, tape load- 
ing is similar to the 1.9 -cm system, except 
that the capstan itself withdraws the tape. 
Fig.5d depicts the cartridge for compari- 
son. 

Bell & Howell, who market JVC video 
equipment in Germany, Italy, Scandinavia 
and the U.K., will be selling the new 
1.9cm U -VCR machines made by JVC. 
Two PAL versions will be sold in 
Europe, the CR6000E recorder /player and 
the CR5000E player, both with remote 
control units. 

RCA, who showed their MagTape 
SelectaVision video cassette system, have 
eliminated the complicated tape withdrawal 
mechanism used in most other cassette 
systems. The 1.9cm tape remains in 
the cassette and when inserted into the 
player, contact is made with the heads 
by the headwheel entering the cassette, 
allowing a 90° tape wrap. But this simpli- 
fication hasn't produced a low -cost 
machine. The recorder /player costing 
$ 795, and a camera costing $ 300, will 
be marketed early next ,year. The player 
includes receiver circuitry for recording 
television programmes. 

Another notable video machine is the 
VTC 7100 Sanyo 1.3cm cassette recorder. 
Weighing 5.5kg with batteries it is a 
portable machine made for the C.C.I.R. 
norm and is accompanied by a hand -held 
camera weighing 2.3kg. The cassette 
measures 155 X 107 X 25mm and plays 
for 20 min. It uses two heads normally 
and four for slow- motion playback. 

Sanyo will be selling a PAL version 
of the colour recorder VTC 7200 in August 
next year. 

So the current total of video playback 
systems announced so far seems to be: 
five disc systems, four cassette tape 
systems, one cartridge tape system, four 
film players, as well as various open -reel 
tape machines. (Two systems have recently 
disappeared - Cartrivision and Ampex 
Instavideo.) 

Surround sound 
It was good to see Nippon Columbia 
publicly demonstrating their UMX system. 
This was devised by Duane Cooper of 
the University of Illinois and development 
of it has been taken up by Nippon 
Columbia. It arose out of considering 
which was the best way to transmit 
directional information, and theoretical 
analysis by Dr Cooper, using an harmonic 
synthesis approach, has turned up a 
universe of matrix systems, called UMX. 

What comes out of the analysis is 
a two -channel phasor matrix system, called 
BMX, in which full mono compatibility 
is guaranteed, unlike QS and SQ, by 
deriving a truly omnidirectional signal (in 
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the horizontal plane) and in which a 

difference signal, of the same level, has 
a phase shift that lags the mono signal 
by an amount equal to the source angle 
measured from a certain norm. Simple 
sum and difference matrixing produces 
left and right signals whose amplitude 
coefficients are the same as for the QS 
system (see page 56 February 1972 issue), 
but the phase shifts are distributed in 
lots of 45° rather than zero or 90'. 

The chief property of the matrix is 

that the phase relations between speaker 
outputs in four -speaker playback are 
rotationally symmetrical, the crosstalk 
components of a corner sound having 
a phase of -45° and +45° relative 
to the wanted corner sound. Experiments 
have shown 45° phase differences to 
be less "oppressive" than 90' phase differ- 
ences. As well, localization is aided 
by this phase arrangement. 

More interesting than this is the way 
in which the two base -band channels 
can be augmented by further channels 
to improve "directivity" and reduce sensi- 

tivity to listener position. Two supplemen- 
tary channels, both phase - encoded omni- 
directional channels, can be added to 
the base matrix at the consumers dis- 

cretion, assuming they are present in 

the transmission media. This in fact is 

Nippon Columbia's proposal in essence - that the carrier channels are there 
for the taking, the baseband channels 
giving a better surround -sound capability 
in themselves than other basic two -channel 
matrix systems. 

The total of four channels provides 
a "discrete" system, but it has been 
found that a discrete effect is obtained 
with narrow -bandwidth carrier channels 
of around 3 or 4kHz. These frequencies 
modulate a 30kHz carrier with a deviation 
of ± 6kHz and at a carrier level of 
35.4mm /s. The maximum frequency of 
36kHz means that a much wider range 
of pickups can be used with this system. 
Additionally, noise reduction techniques 
are not used, with the potential of cheaper 
decoders, and special stylus shapes and 
record materials are not necessary. Ordin- 
ary cutting equipment (Neumann SX68) 
can be used for manufacturing, according 
to Nippon Columbia, using half -speed 
cutting with tracing distortion correction. 
Even 17cm (lin) discs can be made. 

It seems a great pity that this elegantly 
superior system is not available yet on 
the market, although Nippon Columbia 
have equipment at the ready. Maybe 
the uncommitted record companies, like 
Decca and Polygram, are looking to 
video disc techniques! But as there are 
three other surround -sound systems being 
marketed we think this one is deserving 
of at least an equal place in the market. 

There is also a Qmx technique for 
surround -sound tape cassettes, which has 
a signal -to -noise ratio advantage over the 
proposal to divide the cassette tape into 
eight separate tracks. This is now more 
than a proposal as JVC are showing 
their four -channel cassette machine (noted 
on page 460, September issue) which 
claims a 48dB signal -to -noise ratio with 

the JVC automatic noise reduction system. 
Sansui were demonstrating integrated - 

circuit versions of their Variomatrix 
QS /RM circuitry. Three Hitachi chips 
will be available shortly in production 
quantities and they report considerable 
interest from European companies for 
their system. SQ is making inroads on 
the Continent, with Blaupunkt, Braun, 
Elac, Grundig, Körting, Loewe -Opta, 
Philips, Revox, Saba, Sharp, Siemens, Tele- 
funken and Wega building in decoders. 
Connaught Equipment (Tate) announced 
an improved SQ automatic control tech- 
nique that reportedly gives an all round 
20dB separation, but details are not being 
released yet. 

National were demonstrating four - 
channel broadcasting by distributing com- 
posite f.m. transmissions at 103.5MHz 
to the Dorren Quadraplex system for 
reception by exhibitors. Dorren has also 
produced a chip for CD -4 demodulation. 
Claimed to be the biggest consumer i.c. 
produced, it is an l.s.i. 28 -pin circuit 
with 320 transistors on the chip, and 
will be available in December. 

But the most striking surround -sound 
demonstration at Berlin was the Sennheiser 
dummy -head stereo documentary disc. 
Intended for open -air headphones it sounds 
excellent with the closed type too. With 
it, one can apparently perceive sound 
images over three dimensions with aston- 
ishing realism using merely a dummy 
head containing two microphones, ordin- 
ary stereo equipment and stereo head- 
phones. The record must be heard to 
be believedt. There didn't seem to be 
any ambiguity, although the frontal images 
weren't quite as convincing as the 
back ones. During the exhibition stereo 
transmissions were made from RIAS, 
Berlin using this technique, and many 
press reports in Germany were calling 
this the sensation of the exhibition. Produc- 
tion of the record followed some interest- 

ing psychoacoustic work at the Heinrich - 
Hertz- Institut, on which we hope to report 
later. 

Cassette machines 

In this tenth year of the compact audio 
cassette one might have expected Philips 
to commemorate it in some way. Talk 
in recent years about four- channel, eight - 
track cassettes led one to suspect that 
Philips may have overcome the problems 
associated with dividing down the track 
into eight sections, plus guard bands. 
Problems like reduced signal -to -noise ratio, 
worsened crosstalk, worsened tape wander 
and more critical tape /head alignment. 
But instead JVC have announced the 
very thing, using their automatic noise 
reduction system of DC -4 fame - a 
compatible competitor to the Dolby "B" 
system. 

Grundig have adopted the Philips dyn- 
amic noise limiter in their CN710 and 
720 machines, which both incorporate 
CrO2 tape switches, and claim a 50-dB 

s/n ratio with CrO2 tape and d.n.l. A 
number of new Dolby "B" machines 
were seen, including the Telefunken 
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C2200, Trio KX -700, Sharp RT -480H, 
Uher CG360 with Dolby i.c. and 
10 -watts per channel output power, Aiwa 
AD -1500 with a wow and flutter of 
0.07% r.m.s. weighted (similar to Teac 
A-450 mechanism ?) and 60dB s /n ratio 
with GrO2 tape, B & O Beocord 1700 
with a claimed 61dB s /n ratio, and 
Dual C901 with wow and flutter of 
0.09% r.m.s. weighted (0.12% DIN). 
Latest Dolby licensees are Garrard and 
Nordmende. A reported world shortage 
of chromium dioxide is slowing down 
penetration of the BASF Dolby cassettes 
and, while they were in evidence at 
Berlin, they are not expected to be 
marketed in the U.K. until late next year. 

Hitachi have a new machine, model 
D -4500, with a combined record and 
playback head, claimed to be the first 
of its kind and using a three -motor, 
dual- capstan system. They claim the aston- 
ishingly low wow and flutter figures of 
0.035 to 0.05% r.m.s. weighted. Most 
interesting open -reel tape recorder was 
the new Revox A700, which will no 
doubt be seen at London's Audio Fair 
along with their digital- readout receiver 
and some other products we haven't 
included. 

To round off, here are some things 
that won't be at Olympia. Like television 
sets with headphones - one by Nord - 
mende uses an infra -red link and many 
have sockets for connecting external audio 
amplifiers, elaborate ultrasonic remote con- 
trols, and in -line picture tubes. digital 
channel identification superimposed briefly 
on the screen on channel changing 
(Blaupunkt), a "stereo -quadro superthing" 
by Blaupunkt reportedly containing 650 
transistors, 35 i.cs and 127 1.e.ds and 
with no moving parts; SECAM /PAL 
converters by Grundig and Blaupunkt; 
a colour projection system by Sony based 
on the Trinitron tube; and plenty of 
European -made portable colour sets. 

As this report is entitled entertainment 
electronics we must mention the ITT- 
Shaub Lorenz Odyssee game device. This 
is a way of using a c.r.t. display to 
play games, in a similar way to the 
devices now appearing in some public 
houses. The ITT one is much better; 
it uses the domestic television receiver 
via the antenna input. The equipment 
includes waveform and video generators, 
programme cards that determine the 
display for one of ten games, modulator 
and sync circuits, vertical and horizontal 
movement controls for two players 
together with "ball" speed controls. When 
a "ball" and "player" meet ball direction 
is reversed. In some games. a coloured 
foil is attached to the screen to provide 
boundaries or tracks in the case of a 
track -following exercise. Options are table 
tennis, lawn tennis, volleyball, ice hockey, 
football, and five other amusements. Price 
is DM 400. 

t We hope to demonstrate this record on the Wireless 
World stand during the Audio Fair at Olympia. It 
is available from Sennheiser's U.K. agent Hayden 
Laboratories Ltd, 17 Chesham Road, Amersham, 
Bucks, price 50p. 
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International Audio Fair 
Olympia, October 23rd to 28th 

An increased number of exhibitors over 
previous years will be at the Audio 
Fair this year. A list of the brand 
names at the show is printed overleaf 
and some of the equipment which will 
be shown for the first time is also des- 
cribed briefly. The show is to open 
from 10 a.m. to 9 p.m. except the final 
day, Sunday, from 11 a.m. to 7 p.m. 
Cost of admission will be 45p. Wireless 
World has again organized five of the 
lectures which will run during the 
course of the show. 
Admission for the lectures is free, but 
tickets must be obtained beforehand, 
either from the information kiosk or 
through an exhibitor. 

Lecture demonstration programme 

Tues. 23rd Oct. 

2 p.m. Sound synthesis for the amateur 
by Douglas Shaw 

4 p.m. Quadraphony and music 
by Mike Thorne 

6 p.m. High fidelity loudspeakers - fact 
or fiction? 
by Frank Jones 

8 p.m. The available signal 
by Angus McKenzie (W. W. presentation) 

Wed. 24th Oct. 

2 p.m. Multi- channel sound recording , 

systems 
by Dr. Keith Barker 

4 p.m. Magazines - the technical 
interpreter 
by Basil Lane (W. W. presentation) 

6 p.m. The progress of sound reproduction 
by Ralph West 

8 p.m. Repeat of 6 p.m. lecture 

Thurs. 25th Oct. 

2 p.m. Keep it clean 
by Donald Aldous 

4 p.m. Sound waves in rooms 
by Roger Driscoll 

6 p.m. Test results and performance - 
can they be related? 
by Dr. Arthur Bailey (W. W. presentation) 

8 p.m. What goes on in a recording studio 
by Adrian Hope 

Fri. 26th Oct. 

2 p.m. A fresh look at audio noise 
reduction systems 
by David Rees (W. W. presentation) 

4 p.m. The objective and subjective 
assessment of loudspeakers 
by Gareth Jefferson 

6 p.m. A musical programme on how a 
record show is produced and presented 
by John McGinn 

8 p.m. Quadraphony and music 
by Mike Thorne 

Sat. 27th Oct. 

2 p.m. The music scene and the recording 
heard 
by Joan Coulson 

4 p.m. Audio advertising 
by Rex Baldock 

6 p.m. Practical limitations of audio 
equipment 
by J. L. Linsley Hood (W. W. presentation) 

8 p.m. A live concert of contemporary 
music presented by Capricorn 

Sun. 28th Oct. 

2 p.m. New motional feedback loudspeaker 
system 
by Roger Driscoll 

4 p.m. The record risibility factor 
by Donald Aldous 

Special Event 

On Tuesday 23rd at 11 a.m. there is the 
annual prize giving and presenting of 
trophies to winners of the British Amateur 
Tape Recording Contest, 1973. 

Exhibition Briefs 

The Shure V15 Mk III cartridge, intro- 
duced earlier this year has a new laminated 
magnetic core structure and a stylus as- 
sembly with a 25% reduction of tip mass. 

A speaker system of interest from Eagle 
is a six -way system -two tweeters, two 
mid range and two bass units - the AA42. 

The series 3400X stereo recorder will be 
shown by Tandberg. This is based on the 
recently introduced 3300X tape deck but 
includes 15W per channel amplifiers, in- 
tegral speakers and linear motion output 
potentiometers. 

A new amplifier introduced by Sinclair is 
the System 4000, providing 17W con- 
tinuous power, both channels driven into 
8 n . Varicap tuning and a four -pole 
ceramic filter i.f. section are incorporated 
in the matching 4000 tuner. 

Two recently announced Garrard auto- 
matic turntable units with belt drive (avail- 
able in November) are the Zero 100SB 
and the 86SB. Both are powered by a 
screened four -polé 'synchronous motor fit- 
ted with a two -step pulley. The 100SB in- 
corporates the tangential tracking arm of 
the earlier model plus an automatic record 
counter to monitor stylus wear. A turn- 
table unit QZ100SC with a built -in four - 
channel decoder for either CD -4 or SQ 
recordings will also be on show. 

A new company at the Audio Fair will 
be N.E.A.L. (North East Audio Limited) 
who are producing a cassette model 102 
which combines the 3M Wollensak trans- 
port mechanism with circuitry incorporat- 
ing Dolby B, solid -state switching, twin 
p.p.ms, separate low noise, high overload 
margin. input amplifiers for microphone, 
low level line and high level line (f.e.t.) 
inputs and separate switched recording and 
playback circuits for equalization of ferric 
and chrome tapes. The transport features 
bi- peripheral drive. 

Philips will be demonstrating their motion- 
al feedback loudspeaker system, the 
principle of which was described in 
Wireless World, September 1973, pp.425- 
426. 
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New cassette recorder introduced by 

N.E.A.L. See overleaf exhibition brief 

Model 104 "reference" loudspeaker from KEF. The system has a new 8in mid -range/ 
bass unit, the voice coil of which operates safely up to 250 °C, providing the new unit 
with a handling capacity of 50W. A B139 is coupled acoustically to the 8in driver. 

ADC 
AKG 
Acoustic Research 
Agfa 
Akai 
Alba 
Alpha 
Altec 
Amstrad 
Amtron 
Antiference 
Ateka 
Audio Packs 
Audio -Technica 
Audiotronics 

BASF 
B &O 
BSR Macdonald 
B & W 
Bib 
Binatone 
Bose 
Brahms 
Braun 
Bush Arena 

Calyx 
Cambridge Audio 
Connoisseur 

Gabraphone Revox 
Gale Rola Celestion 
Garrard Rotel 
Goldring 
Goodmans 
Grundig SME 

Saba 
H.M.V. Sanyo 
Hacker Scan Dyna 
Hi Fi Aids Securette 
Howland West Servosound 

Sharp 
I.T.T. Sherwood 
International Shure 
Artists Siemens 

J. Beam Sinclair 

J .B .L Sonab 

J.V.C. Sonotone 

Josty Kit Sony 
Soundesign 

KEF Sound-Picture 
Keletron Stax/ E ra 

Koss Steepletone 

Leak Murphy 
Learjet 

Marantz 
Marconiphone 
Markovits 
Metrosound 
Musitapes 
Musonic 

Darby N.E.A.L 
Decca National Panasonic 
Diamond Stylus Nu -Way 
Dynatron Onkyo 

Paddock Tidy 
Philips 
Pioneer 
Plustronics 
Precision Tapes 
Pye 

Ferguson Q.A.S. 
Ferranti Quad 
Ferrograph Quadrasonics 

Eagle 
Electrokit 
Empire 
Encore 
Era/De Banks 

TDK 
Tandberg 
Tannoy 
Tate 
Teac 
Teledyne 
Toshiba 
Trio 
Tripletone 

U. D. T. 
Uher 
Ultra 

Van der Molen 
Videosonic 
Videotone 

Wekron 
Wharfedale 

Yamaha 

Harrogate 

Audio Show 
"Audio 73 ", housed in over four floors of 
the Hotel Majestic, Harrogate, from 
August 31st to September 2nd offered an 
opportunity to examine some of those 
products unlikely to appear at the London 
show. 

Among these, Ampex have devised a 

simple solution to the problem of residual 
tape head magnetisation. comprising de- 

magnetising arrangements within a cassette 
cleaning tape. Available from Tape Music 
Distributors Ltd of St. Albans, this is 

loaded and played through in the normal 
way. Prices are £2.20 and £2.91 respec- 
tively for cassette and cartridge formats. 

Ariston Audio introduced a low mass 
(310g) stereo headset, type HS 100, of 
Japanese origin. This uses a moving coil 
diaphragm drive, open backed to minimize 
colouration, and with a sensitivity of 
105dB per mW and 0.5W handling, pro- 
duces high level sound from low power 
amplifiers. the matching impedance being 

4 to 32Q. Price is £21. 
Richard Allan, one of the few remaining 

postwar firms, has added the "Academy" 
i.b. enclosure to their loudspeaker range. 
It employs 300mm, 125mm and 20mm 
diameter drive units to cover the audio 
band. each assembled from basic parts 
within the Richard Allan organisation to 
ensure uniformity and Quality of produc- 
tion. Costing £75, the speaker occupies 
4 cu.ft and weighs 601b. R.N.B. 
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An Automatic Noise- Limiter 
A simple muting circuit for use with f.m. tuners 

by P. Hinch, B.Tech. 

In recent years the automatic noise limiter 
has become an increasingly common 
addition to high quality f.m. receivers. 
Such a circuit greatly simplifies tuning of 
the receiver by selecting a minimum signal 
level below which the audio output is 
muted. Apart from the removal of inter - 
station noise, a squelch circuit can also 
ensure that only the local transmitters of 
the national stations are received. With 
high sensitivity tuners (such as the Nelson - 
Jones design '), it is not always immediately 
apparent when the "wrong" transmitter is 
being received, until the poorer signal-to- 
noise-ratio becomes evident. A further 
bonus is the removal of tuning ambiguities 
in the absence of a.f.c., caused by the 
shape of the discriminator response curve; 
a high level, distorted signal is received 
on either side of the true signal due to the 
i.f. falling on the wrong slope of the dis- 
criminator response. 

The usual method of achieving the 
a.n.l. function is to detect amplitude 
modulation of the i.f. after limiting. If noise 
is being received, the i.f. amplitude occas- 
ionally drops to zero due to noise cancel - 
lation. These gaps in thei.f.waveformcanbe 

R2 

Tri 

audio 
input 

detected, and used to operate the muting 
circuit. However, in a circuit designed 
to be an add -on unit for existing tuners, 
it was considered undesirable to make 
connections into the i.f. strip of the receiver. 
The circuit described requires no modi- 
fications to the tuner, except, in the case 
of monaural reception, removal of the 
de- emphasis capacitor. 

The circuit relies on the fact that, 
while the signal bandwidth is restricted 
to a maximum of 53kHz (for stereo signals), 
the noise bandwith extends to over 100kHz. 
A third order high pass filter is used to 
reject the signal and yet allow noise to 
pass through. The resultant signal is 
amplified and detected, so producing a 
d.c. output related to the amount of 
noise being received. This is used to 
operate an f.e.t. switch, which mutes the 
output of the receiver. For mono reception, 
provision is made for adding a de- emphasis 
capacitor at the output. 

Circuit description 
The first stage is an emitter follower de- 
signed to provide a high input impedance 
which is substantially constant with 

547 

Fig.2. A sketch graph of the f.e.t. 
VDS = IDS characteristics. 

frequency. This is important in order to 
avoid amplitude and phase distortion of 
the stereo multiplex waveform when fed 
from a receiver having an appreciable 
output impedance. The input capacitor 
to the emitter follower has a value of 68pF, 
giving a first order high -pass characteristic 
with a cut -off frequency of 100kHz. The 
variation in amplitude at the input when 
fed from a source impedance of 2.2kS2 
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(as in the Nelson -Jones design) is then 
only 0.3dB from 1 to 53kHz. 

The second stage is a Sallen -Key type 
second order high pass filter with a cut -off 
of 100kHz, presenting a low impedance 
drive to the voltage amplifier stage (Tr3 
in Fig. 1.). The detector Tr, switches 
when the amplifier output reaches about 
1.4 volts peak -to -peak. The detector out- 
put passes through a low pass filter' 

(R, C8) which prevents accidental muting 
caused by brief noise spikes on an other- 
wise low noise signal (for example, those 
caused by badly suppressed car ignition 
systems). The muting action is performed 
by a p- channel junction f.e.t. used as a 
switch. 

Design of the f.e.t. switch 
If an f.e.t. is operated under conditions 
of low gate -source voltage and low drain - 
source voltage, it acts as a linear resistance, 
the value of which is controlled by the gate - 
source voltage (see Fig. 2). For the 2N3820 
device used in this design, the minimum 
"on" resistance is typically around 4000. 
In order to avoid distortion it is clear that, 
in the "on" state, the drain- source signal 
voltage must be kept to a minimum, as also 
must the gate- source signal voltage. If 
either of these is allowed to rise, the drain - 
source resistance will vary over the cycle, 
and distortion will be generated. Thus an 
f.e.t. switch as shown in Fig. 3 was found 
to generate 0.5% distortion at 0.5V r.m.s. 
input. For higher input levels the distortion 
increased drastically. This was considered 
unacceptable for high quality reproduction. 

The solution to this is to connect the 
f.e.t. (Tr,) to the virtual earth point of a 

feedback amplifier, as shown in Fig. 1. 

At this point, signal levels are very low. 

9 
2N3820 

input 47k output 

Fig.3. Elements of the f.e.t. switch used 
7o control the receiver output. 

In this curcuit, distortion was found to be 
0.03% at 53kHz, and 0.5V r.m.s. input. 
The distortion was almost entirely second 
harmonic, and at low frequencies the level 
was reduced still further. The attenuation 
in the "off" state was found to be - 60db 
relative to 0.5V r.m.s. 

This design has the added advantage 
that de- emphasis can be added for mono 
reception, by connecting a 2.2nF capacitor 
across the base and collector of the tran- 
sistor. 

Constructional Details The layout is not 
particularly critical, but long leads should 
be avoided, especially to the base of Tr,. 
It is, of course, important to remember to 
remove the receiver de- emphasis capacitor 
if one was fitted for mono reception. In 
the case of the Nelson -Jones tuner the 
designer recommends replacing this compo- 
nent with 150pF. 

Performance The circuit has been in use for 
some time in the author's Nelson -Jones 
tuner. It has proved to be highly immune to 
transient interference, and greatly simpli- 
fies tuning of the main national and local 

Components list 
Resistors: 
R, lkSl 
R2 47kS2 
R3 47kS2 
R, 2.2kS2 
R5 22kS2 
R, 10kS2 
R, 15kS2 
R8 39kS2 
R9 2.2kS2 

All 5% carbon. 

Potentiometer: 
R19 1k0 lin. preset 

Capacitors: 
C, 68pF silver mica 
C2 1µF 
C3 150pF silver mica 
C, 150pF silver mica 
Cs 100nF 

Rio 2.2kS2 
R11 4.7kS2 
R12 47kS2 
R,3 220kS2 R 47kS2 
R,, 47kS2 R 22kS2 
R17 560kS2 
R18 2.2kS2 

Co lOnF 
C7 lOnF 
Cs 100nF 
Cy 1µF 
C,,, 470nF 

All capacitors except C C3, Co may be 
20 %. C C3, C. should be 5 %. 

Transistors: 
Tr, to Tr, 2N930 
Tr, BC214L 
Tr, 2N3820 
Tr, 2N930 

Diode: 
D, 1N914 

stations. To enable reception of distant 
signals a switch has been included to short 
the gate of Tr, to ground and defeat the 
muting operation. 

Reference 
1. "F.M. Stereo Tuner" by L. Nelson- Jones, 
Wireless World, April -May 1971. 

Sound Recorder uses P.C.M. 

Or how to eliminate wow and flutter, 
crosstalk and modulation distortion 

Pulse code modulation has been used 
by Nippon Columbia, the well- respected 
Japanese software and hardware company, 
for the first time for studio master tape 
recordings to eliminate the conventional 
tape recorder with its limitations. Though 
other techniques, in particular that of 
pre- distortion to reduce playback tracing 
error, may possibly give greater audible 
improvement, the use of the p.c.m. 
technique is outstanding in the number 
of problems it removes at one go. 

The p.c.m. recorder, developed by 

Nippon Columbia in co- operation with 

NHK Research Laboratories, removes 
ghosting, wow and flutter, crosstalk and 
modulation distortion, at the same time 

input digitizer 
sampler -0- (a /d cony.) 

low -pass d/a 
älter converter 

line 1_10.output 
amplifier 

coder 

H shift 
register 

er or 
detector 

memory -- 

sync 
separator 

v.t.r. -4- speed, 
phase 

control 

clock 

In this eight- channel p.c.m. system for making studio master recordings, fidelity - 
already improved over conventional tape recorders as illustrated in the graphs - can be 

further improved by duplicating channels where only two or four are required using 

digital error- correcting procedures. 
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reducing harmonic distortion to 0.1%, 
providing a dynamic range of better 
than 75dB and an amplitude response 
extending from d.c. to 20kHz. The 
p.c.m. system has eight channels, is capable 
of half -speed reproduction (to increase 
cutting capacity), features an additional 
head to give an advance signal for 
variable -pitch recordings, and is equipped 
for automatic editing and splicing. Records 
made with this system are already available 
in Japan and additionally feature half - 
speed cutting and anti -tracing -distortion 
cutting. 

To pulse -code modulate the eight audio 
channels, signals are first sampled at 
a rate of 47.25kHz, three times the 
frequency of 525 -line, 30- field /s horizontal 
sync pulses (recorded waveforms are 
similar to television signals enabling a 
video tape recorder to be used together 
with a monitor). The sampled signals 
are then quantized by an a. to d. converter, 
see block diagram. A linear binary coder 
uses 13 bits to specify the quantization 
levels, and together with a parity check 
bit for error detection and a check bit 
for phase shift detection, makes 120 
bits per sample, for the eight channels. 
(Low radix coding is used in p.c.m. to 
improve noise immunity, the price being 
bandwidth - hence the video recorder.) 

Synchronizing information is carried 
on the front and back porches of the 
horizontal sync signal, using a clock 
frequency of 7.1824MHz. The television - 
like system makes it quite different from 
the BBC p.c.m. transmission system, where 
a 14 -bit code is used for each of 13 
channels which, with 9 -bit sync data 
and 5 -bit data for transmitter switching, 
makes 196 bits per sample; sampling 
rate 32kHz. 

On playback the signals are routed 
into their channels, error detected and 
checked for drop -outs. If a sample is 
missing the preceding and following 
signals are averaged, and when more 
than one sample is missing, the preceding 
signal is maintained. Errors can be further 
reduced by duplicating information. If 
only four channels are required, samples 
for channels, 1 to 4 are staggered by 
one sample and fed to channels 5 to 
8; re- ordering the signal means that larger 
drop -outs can be tolerated. The two 
samples of the same information are 
compared and only the correct one trans- 
mitted. If both samples are missing, the 
interpolation technique is used. Finally, 
the signals are passed through a d. to 
a. converter and filtered to remove the 
sampling frequency. 

Half -speed reproduction is achieved by 
halving the clock frequency and low -pass 
filter cut -off frequency. The advantage 
of half -speed disc cutting was recognized 
some time ago (Nippon Columbia have 
a patent on this dating to 1956) and 
it's, claimed that the permissible input 
to the cutter head can be increased 
by four times at h.f. This is used on 
Columbia* Mastersonic p.c.m. recordings 

* Sold as Denon recordings outside Japan. 

To achieve the necessary bandwidth for p.c.m. this recorder uses a conventional 525 -line 
video tape recorder. Editing is made easier by the provision of a 30 -Hz frame 
synchronizing signal on the control (audio) track. 

With the p.c.m. tape recorder harmonic 
distortion is reduced by an order of 
magnitude over conventional tape 
recorders 
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As well as featuring a flat amplitude 
response from d.c. to 20kHz, the p.c.m. 
technique shows excellent linearity of 
input -output level and a noise level that 
permits at least 75dB dynamic range. 

as well as "non- distortion cutting ". This 
last -mentioned technique uses a tracing 
simulator at the recording stage to offset 
the tracing distortion due to the finite 
size of the playback stylus, giving a 
reduction in distortion of an order of 
magnitude. 

There are clearly other applications 
for this technique. As well as laboratory 
testing it will be of value for data 
recording where wide dynamic range, 
operation down to d.c., low distortion, 
and high stability are important e.g. 
in noise and vibration work, speech and 
music analysis and seismic studies. 
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VA crud of Amateur Radio 

Satellite news 
On October 15, Oscar 6 completed its 
first year in space. It was designed for 
a lifetime of about one year and there 
are now increasing signs of battery 
deterioration; as a result the 144 MHz 
to 28 MHz repeater is now available 
only on the south /north evening orbits 
on Mondays, Thursdays and Saturdays. 
It is hoped that a replacement satellite, 
Oscar 7, will be launched this year, 
possibly in the October /November period. 
This will carry two beacon transmitters 
(including one on 2304 MHz) and two 
repeaters: one (built in West Germany) 
is designed to accept signals on 432 
MHz and re- transmit them on 145.9 
MHz; the other will be similar to that 
on Oscar 6, accepting signals in the 
144 MHz band and re- transmitting them 
in the 28MHz band. The satellite will 

also carry an Australian designed com- 
mand system. 

Barry Turner, G8CEX, is believed to 
be the first holder of a British Class 
B licence to qualify for the A.R.R.L.'s 
Oscar "1000" award. 

Fifty years of "short waves" 
Possibly the most significant date in the 
history of the opening of the "short 
waves" was November 28, 1923 when 
the first amateur two -way transatlantic 
contacts were made by Leon Deloy, 8AB, 
of Nice, France, and Fred Schnell, IMO 
and John Reinartz, 1XAM in the United 
States on about 100. to 110 metres. 
During the summer of 1923 Deloy had 
visited the States where attention was 
turning to the use of shorter wavelengths 
and he arranged to go below the customary 
200 metres during the 1923 transatlantic 
tests. On his return to Europe he carried 
out many tests on short waves with 

the British amateur E. J. Simmonds, 20D, 
of Gerrards Cross, and then in November 
cabled A.R.R.L. asking them to listen 
for him between 100 and 110 metres. 
He was heard on November 27 and 
excellent contact established the following 

night, so initiating the rush by both 
amateurs and commercials to the short 
waves. First British amateur to make 
two -way contact with the United States 

was Jack Partridge, 2KF of Merton on 
December 8. 

One of the still- active British amateurs 
who took part in the early days of 
international h.f. operation - and is 

also credited with being the first British 
amateur to issue a QSL card - is 

W. E. Corsham, G2UV of Wembley, 
Middlesex. He has accepted an invitation 
to become a Vice -President of the R.S.G.B. 

Technical trends 
What, one is often asked, are the current 
trends in amateur radio equipment prac- 
tice? This is by no means an easy 
question to answer. With so many dif- 

ferent individuals one finds that at any 
given time many different approaches are 
being tried - while there are also very 

many amateurs who use the same basic 
equipment for many years. But it is 

suggested that the following are technical 
trends that have been attracting attention 
in the past year or so. A rapid growth 
in the amount of channelized n.b.f.m. 

operation on 144 MHz spurred on by 

the appearance on the market of many 
compact f.m. transceivers. Much more 
interest in the advantages to be obtained 
from effective speech processing both on 
s.s.b. and (for v.h.f.) a.m. coupled with 

greater appreciation of the reasons for 

carrying out s.s.b. speech clipping at 
r.f. rather than a.f. Increasing interest 
in frequency synthesis and various forms 
of crystal- stabilized v.f.o. (unfortu- 
nately some of the simplified forms of 
frequency synthesis that have been used 

in amateur equipment seem likely to lead 

to more problems than they solve, but 
improved systems are beginning to appear.) 
Much greater recognition of the import- 
ance of receivers having highly linear 

front -ends in order to provide good 

dynamic selectivity - involving the use 

of double -balanced diode and f.e.t. mixers, 

the use of power f.e.ts. in r.f. amplifiers, 

reduced sideband noise in oscillators and 

the like (this trend is equally reflected 
in professional communications receivers 
such as the Racal 1772 series). The 

gradual transfer of the bulk of mobile 
operation from 1.8 MHz to 144 MHz. 
The continuing trend towards beam 
aerials for long- distance s.s.b. operation 
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on h.f., whereas dipole -type wire aerials 
remain popular for c.w. operation; for 
beam aerials the Quad and associated 
Delta -loop aerials appear to be making 
increasing impact although the Yagi 
remains by far the most popular arrange- 
ment for rotary beams. And, in common 
with most of electronics, a trend towards 
greater use of integrated circuits and 
a wide range of semiconductor devices. 

On the bands 
The R.S.G.B. has appealed to its members 
to adhere to the I.A.R.U. Region 1 

voluntary h.f. band -plan affecting the 3.5 
to 28 MHz bands, stating: "The band 
plan is reviewed at three- yearly intervals 
and is considered by the national societies 
to be practical and worth while. However, 
this view is obviously not shared by 
a small minority . . . one solution 
is to make the sub -division of each band 
apart of the licence regulations ". It points 
out that if necessary the Society's MPT 
Liaison Committee will not hesitate to 
make such recommendations to the Min- 
istry. The current problem is the increasing 
"intrusion" Of phone stations into segments 
of the band voluntarily reserved for c.w. 

and r.t.t.y. operation. 
According to the Cheltenham group 

newsletter, G. V. Farrance, G3KPT has 
worked 39 countries (including the United 
States, Canada and the Panama Canal 
Zone) on 7, 14 and 21 MHz bands 
using one of the low -power (2 watts) 
Heath HW -7 transceivers which include 
a direct -conversion receiver and all- trans- 
istor transmitter, using a simple inverted -L 
aerial 66 ft long and between 26 ft 
and 6 ft high. 

Contacts by means of reflections from 
meteor trails continue to be made by 
British amateurs on 144 MHz with stations 
in Italy, Hungary, Sweden and so on, 
particularly during the periods of the 
major meteor showers. 

In brief 
An R.S.G.B. lecture on aerials is being 
given by Les Moxon, G6XN, at the 
I.E.E., Savoy Place, London WC2 on 
Thursday, November 8 .... The amateur 
club station, G3SSO, of Government Com- 
munications Headquarters, Cheltenham, 
has won the R.S.G.B. h.f. contests cham- 
pionship for1972 -73, based on the results 
of six different h.f. contests. F. Cooper, 
G2QT, of Ashford, Kent was runner -up 
. . . . The annual R.S.G.B. 7 MHz 
contests will be held on October 20-21 
(c.w.) and November 3 -4 (phone) . . . . 

The death has occurred of Harold Jones, 
G5ZT of Plymouth, a founder member 
of the Plymouth Radio Club and one 
of the pioneers in this country of long - 
distance slow -scan television (some of 
his results were described and illustrated 
in World of Amateur Radio, September 
1971) . . . . The phone section of 
the "CQ world -wide contest" is on October 
27 to 28 with the c.w. section on November 
24 to 25. 

PAT HAWKER, G3VA 
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Tuners and Tuner-Amplifiers 
A résumé of the techniques used in modern designs and 
the standards upon which specifications are based 

by Basil Lane 

The purchase of a tuner or tuner -amplifier is often determined by the following factors; price, 
in terms of value for money; aesthetic appeal - since the new acquisition must integrate with 
the room décor and finally performance. The relative importance of each of these depends on 
the individual and the first two are purely matters of pocket and taste. The final factor should 
be a simple case of fixing a required specification and then comparing this with the appropriate 
product data. However, the solution is not so easily reached - as is described in the following 
article. 

To attempt to review the progress in the de- 
sign of tuners and tuner amplifiers over the 
past year is rather like taking a current 
model of the Morris Minor and reviewing 
it as something new. In general, the cir- 
cuitry of receivers and tuners is fixed by an 
outline block schematic which has not 
changed for many years; the only differences 
can be seen in component detail, with an 
increasing usage of integrated circuits - 
particularly in the i.f. stages - f.e.ts in the 
r.f. amplifier stage and ceramic filters. 
Even the trend towards using varicap diodes 
for the tuned r.f. amplifiers seems to have 
halted and perhaps even reversed. 

Of course, quadraphony has been the 
biggest talking point of this last twelve 
months, but in as much as it raises the price 
of many receivers by quite a considerable 
amount, it has had very little effect upon the 
popular market place. To complicate the 
matter still further, there are several systems 
extant and every possibility of quite a pro- 
longed battle before any one emerges as the 
victor. In almost all cases, the manufacturers 
that have opted to include quadraphonic 
decoders in their receivers have chosen to 
provide for all the major systems. Just to 
refresh the memory, these are the SQ matrix 
system of CBS, the QS matrix system of 
Sansui, the CD4 of RCA Victor and finally, 
as if that is not enough, some have opted 
to provide four channel synthesis from 

conventional stereophonic recordings and 
broadcasts. 

Although the matrix systems lend them- 
selves to the conventional mass production 
of discs and replay systems, few pro- 
ponents entirely own an equipment manu- 
facturer, as do the Victor Company of 
Japan. The interests of RCA Victor are 
certainly reflected in the range of JVC 
Nivico receivers which are almost all fitted 
with CD4 system decoders. Such a situation 
will not prevail for very long as it is expected 
that at least the CBS licencees will show a 
considerable number of new products at 
the Audio Fair this year. Not mentioned so 
far and not included in the table, is the 
equipment end of Sansui who have not, as 
yet, provided details of products available 
but which are believed to have a number of 
quadraphonic receivers. Apart from the 
developing market for quadraphony, re- 
flected in the increasing range available, 
novelty of circuit and user facilities are 
conspicuous by their absence. There are, 
however some "fine detail" improvements 
which can be commented upon; for example, 
the new Ferrograph tuner SFMI which has 
a facility for varying the muting threshold 
to suit signal strength for the particular 
conditions prevailing. In addition it includes 
the very unusual feature of a continuously 
variable separation control from full stereo 
to mono, permitting an optimal setting for 

Fig. 1. The Nikko STA Receiver showing the additional tuning indicator on left. 

minimum subjective noise. 
Several tuners and receivers have been 

improved by the addition of a tuning meter 
in addition to the normal "centre of channel" 
meter used for f.m. stations. The tuning 
meter makes rather more sense since it 
measures actual signal strength available 
and so can be used to assist the correct 
alignment of aerial arrays. Phase -lock -loop 
decoders are also becoming more popular, 
with Armstrong, Pioneer and Fisher all 
having models incorporating this type of 
circuit. 

Cambridge Audio have just produced a 
new tuner, the T55, which not only uses 
phase -lock -loop stereo decoding but also 
modern design techniques in all other 
stages. The r.f. and mixer stages utilize 
m.o.s. transistors, and varactor diode tuning. 
Although any tuner which has varactor 
tuning can be remote controlled, few act- 
ually have the external connection point. 
The Cambridge tuner has such a facility 
plus connections for remote signal strength 
indication and a.f.c. switching. 

With a.m. broadcasting such a well 
established fact and receiver design virtually 
static in this area, it comes as a surprise to 
see some sort of innovation from Philips in 
the RH720 receiver. Adopted from com- 
munications receivers, there is a control 
which permits the bandwidth to be varied to 
reduce interference or improve the frequency 
response of the tuner. Touch controls are 
also featured on this tuner, offering instant 
selection of up to six preset stations. 

Two products which look obviously 
different are the Harmon Kardon Citation 
15 and the Sherwood SEL 300. The first 
of these is perhaps one of the most in- 
novative of modern tuners since not only 
is the tuning dial a drum type, more often 
to be found in laboratory instrumentation, 
but also a quieting and a tuning meter are 
incorporated. The really new item is the 
introduction of a Dolby `B' noise reduction 
unit. For some time Dr. Dolby has ad- 
vocated the use of the `B' system as a way 
of increasing the area over which satis- 
factory stereo reception can be obtained. 
As yet there have been no professional 
broadcasts made here in the U.K. using 
this principle although an experiment has 
been made in the amateur band by G30SS, 
Angus McKenzie. He reported quite good 
results although insufficient data was 
obtained to determine the exact degree of 
improvement. However several American 
broadcast stations are making use of Dolby 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, November 1973 

552 

`B' encoding and the Citation 15 was 
obviously designed to exploit this to the full. 

This tuner is also unusual in that the design 
of the i.f. strip appears to be a retrograde 
step away from integrated circuits and 
ceramic or crystal filters to a complex 9 

pole phase linear LC network. Although 
this is obviously more difficult to set up at 
the manufacturing stage, Harmon Kardon 

claim that the performance justifies the 

technique adopted. 
The Sherwood SEL ' 300 would appear 

to be unique in displaying the tuned fre- 

quency in the form of a digital display. 

Seven segment incandescent lamps are 

used, driven from a logic circuit consisting 
of seventeen i.c. packages, and a crystal 
controlled clock oscillator. The i.f. filter is 

even more complex than that of the Citation 
15, being a 12 pole "Le Gendre" toroidal 
filter which is claimed to offer an even 

sharper cut off than the crystal types. 
Two Trio products appear to have sur- 

prising features, the KR -5200 in particular, 
though it may be something which appears 
as a result of the terrible translation pre- 

sumably from the Japanese original. The 

data sheet suggests that the f.m. i.f. strip 

uses a combination of mechanical filters (!) 

and other forms of filter, presumably LC 
types, to give a really sharply defined pass - 

band. Although the mechanical filter has 
been a feature of communications receivers 
for many years, it is very surprising to find 
them in a domestic receiver. There has been, 

unfortunately, no opportunity to check 

this against the circuit diagram and so the 

accuracy of the statement is open to 
question. 

An additional circuit feature mentioned 
in the brochure for the KR -5200 is the 
double switching stereo demodulator 
which uses antiphase cancellation of cross- 
talk to improve the stereo separation. 
This has echoes of the Delta 75 receiver 
system used by Leak, where crosscoupling 
can be switched in by selecting one or both 
"quasi- stereo" buttons on the front panel 
to reduce background noise on weak stereo 

signals. 
The second of the two Trio products 

mentioned is the KT -8005, a tuner which, 

if the data sheet is anything to go by has 
perhaps the most outstanding performance 
of any of those listed in the table. With a 

usable sensitivity of 1.5µV, an f.m. stereo 
distortion of 0.3% and a capture ratio of 
1.0dB, the KT -8005 must be quite a re- 

markable design. 

Product data 
The data sheet associated with any 

particular tuner or receiver is obviously 
designed to attract the potential purchase, 
and with the Trade Description Act hanging 

over the writers' heads, they cannot afford 

to make any claim which cannot be 

substantiated. However, in compiling the 

table for this survey it has become evident 

that the quantity and quality of the 

technical data referring to performance is 

extremely variable. 
On the one hand there is ITT with trie 

new TA -1 -200 which has as data the barest 
information on power output and none on 

Fig. 2. The latest product from Ferrograph, the SFM1 tuner. 

the performance of the tuner section at all 

and on the other hand, Sherwood or Trio 

and many others that give a profusion of 
detail. 

For buyers, it is the comparison of 
performance, giving in turn some idea of 
value for money, which would be of 
considerable use in making a decision on 

what to buy. Even worse, when plenty of 
information is given, the measurement 
methods used by different manufacturers 
often invalidates comparison. The Editor, 
in the lead editorial for last month, brought 
out one aspect of this when he commented 
that the only national standard which 

assists by defining a minimum quality for 

hi -fi, was that produced by DIN. Two 

interesting points arise from this, first that 
although many manufacturers say that their 
product exceeds the DIN 45 500 specifica- 
tion, almost all of them quote measurements 
made to the old and rather dated American 
IHF standard. (IHF stands for Institute of 
High Fidelity.) 

In some instances no indication is given 

of the measurement method and just bare 
figures are quoted. These must be, for many, 
useless and often confusing figures making 
comparison impossible. Criticism of the 
British Standards Institute for not taking 
some lead on this topic, evoked the response 
we see in the Letters column this month. 
The' fact that the BS committee TLE/26 has 
been working on this standard since 1968 

and still has not come up with a final 
proposal, is an indication that it could still 

Fig.. I,' An internal view of the 

Goodmans One -Ten. 

be some time before something appears and 
even then it may look nothing like the 
proposal or, if it is not publicised, that 
is no guarantee that it will be used. He 
remarks that the press is a significant 
factor in the acceptance of such standards, 
a point which cannot be denied, but even 

more important is its acceptance by 
industry, and as we have seen this is not just 
a matter for the press to solve. 

The BS proposals for minimum quality 
are, it must be emphasised, still at an early 
stage, but in brief the details are as follows: 

The measurement techniques to be used are 
those specified in BS 4054:1966, which it 

is to be noted does not acknowledge the 
existence of stereophonic systems! The 
frequency response 1 measured at 30% 
utilisation (the stereo term for deviation) 
to 1kHz modulation should be ± 3dB 

between 40Hz and 12.5kHz and ±2dB 
from 250Hz to 6.3kHz. The disparity 
between channels between 250Hz and 
6.3kHz is limited to 2dB. Details of the 
minimum requirements for sensitivity, 
distortion and so on are contained within 
Part 2 of these proposals which, unfortu- 
nately, were not available at the time of 
going to press. It is known however, that 
there is some similarity in these proposals 
with those of the DIN 45 500 but the 
notable exception is in the test signals used. 

Modulation for the DIN sensitivity test is 

15kHz and the sensitivity is expressed at 
the 26dB quieting point. The remainder of 
the test procedures relating to the tuner 
section of a receiver and tuners are similar. 
The more popular IHF standard differs in 

many ways from both the DIN and the 
proposed BS standard. Again, the test 
signal varies, being a carrier modulated to 
100% by a 400Hz tone and in addition, the 
usable sensitivity is considered to be the 
point which separates total distortion 
(including hum and noise), from the audio 
output of the tuner produced by the test 
signal, by 30dB. 

Despite the existence of the DIN and the 
IHF standards, some manufacturers still 

persist in quoting sensitivity to other levels 

of quieting and to other deviations. 
Examples of these are to be found in the 
table at the end of this article. 

Many of these problems of comparison 
would be alleviated if manufacturers used 
a standard graphical presentation which 

would enable purchasers to make a total 

assessment of the sensitivity, noise and 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, November 1973 

harmonic distortion capability of the tuner. 
Sadly, the most important aspect of good 

f.m. reception is often overlooked at the 
design stage. This relates to the ability of 
the r.f. amplifier to avoid overload from 
high level adjacent channel signals when 
tuning to a comparatively weak signal. 
This is becoming increasingly important 
with the number of new f.m. local radio 
stations coming on the air. Evidence of 
the poor discrimination of the r.f. amplifier 
is exemplified by the presence of "birdies" 
when switched, particularly, to stereo 
broadcasts. To a certain extent this can be 
overcome with the use of a well placed, well 
designed aerial and again designers are 
encouraging this situation because a few 
quite highly priced tuners have no external 
aerial connectors and even more, have 
facilities for matching into only one 
impedance of feeder. 

Quite recent issues of the magazines 
Electrical and Electronic Trader and 
Electrical and Radio Trading have 
contained details of some correspondence 
between the BBC and the aerial manufac- 
turers' trade association on the subject of 
home -made aerials. The BBC have re- 
printed construction details for aerials in 
Information Sheet 1104, available from 
BBC Engineering Information, and for 
some reason the manufacturers took 
exception to this and complained 
vociferously. What is relevant is that the 
BS4054:1966 contains such information 
already and since manufacturers are 
among those represented on the committees 
of the BS, presumably they were party to 
agreeing the publication of such details. 
However, the fact remains that an external 
aerial, professional or home -made, can do 
much to improve the quality of reception 
in the face of considerably disparate signal 
strengths for adjacent channel stations. 
Useful publications from the BBC on f.m. 
stereo reception will be described elsewhere 
in a later issue of Wireless World. 

Finally a point on reviews on f.m. /a.m. 
tuners and receivers. Most of the hi -fi 
journals available in the U.K. publish 
reviews from time to time which describe 
the performance of a typical sample 
supplied by the manufacturer or distributor. 
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Fig. 4. A Receiver from 177', the TA -1 -200. 

Fig. S. A professional a.m. /f.m. tuner made by Millbank. 

In many instances, details of the test 
techniques are not published and so it still 
remains a difficult problem to cross - 
relate and compare results from magazine 
to magazine. In at least one of the divisions 
of audio, a BS proposal has been 
published which does lay out a standard 
format and test technique for the presenta- 
tion of certain performance information. 
Perhaps it is about time that the whole field 
of consumer equipment is studied and some 
agreement obtained on presentation of data. 
This could well be initiated by a measure of 
cooperation between journals or even an 
acknowledgement by British Standard 
committees that journals have a vital 
place in the chain between consumer and 

designer and go on to consider including 
standard data presentation formats suitable 
for use by reviewers. 

With many new products appearing at 
the Audio Fair this year, the possibility 
of announced price changes and the need 
to incorporate information on products 
not described in this table, there will be a 
follow -up including manufacturers' names 
and addresses, in the December issue. 
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(IHF or DIN) 

Price 
( *+ 

VAT) 
ACOUSTIC RESEARCH 
AR Tuner -amp 
AR Tuner 

ADASTRA 
A1005 (Chassis) 
A1018 
A1007 (Chassis) 

AKA/ 
AT550 
AT580 
AA8030 
AA8080 

ALBA 
UA100D 
UA800 

S FM R 
S FM T 

FM T 
As above but in wooden cabinet 

AM T 

S FM/AM T 
S FM/AM T 
S FM/AM R 

S FM/AM R 

S FM/AM R 
S FM/AM T 

75 

75 

75/300 
75/300 
75/300 
75/300 

75 
75 

1.8V/? 
1.8V/? - - 
- 
400mV /2k 

50W/80 

25W/80 
40W/80 

15W/80 - 

0.4 
0.4 

<0.8 
<0.8 

0.8 
0.6 

<1.0 

2.OµVIHF 
2.OµV I H F 

10µV for 10dB 

1.8pV IHF 
1.6µV IHF 
2.5µV IHF 
2.0µV IHF 

2.0µV for 20dß S/N 
2µV IHF 

240.00 
110.00 

91.62 
143.30 
140.48 
178.07 

43.67 
37.84 
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Stereo (S) FM /AM Tuner (T) Aerial Tuner o/p Power F.M. Sensitivity 
or Tuner :Amp Z(0) into load Output Distn( %) (IHF or DIN) 

Quad (Q) Receiver (R) (0) ( "r.m.s. ") 

Price 

VAT) 

ALPHA 
FR4000 S FM/AM R 300 - 20W/80 - 2µV IHF 95.50" 

FR3000 S FM/AM R 300 - 15W/80 - 3µV IHF 86.60" 

FR2000 S FM/AM R 300 - 10W/80 - 2µV IHF 68:00" 

R150 S FM/AM R 300 - 15W'/80 - 3µV IHF 59.00" 

FT150 S FM/AM T 300 1V/? - - 2.5µV IHF 45.00" 
500mV/10k1 <0.4 18 V IHF 

49.50' <. . 

Executive 007 S FM T 300/75 50mV/10k J - µ 

ARMSTRONG 
623 S FM/AM T 300/75 - - <0.2 1.5µV IHF 79.20 

624 S FM T 300/75 - - <0.2 1.5µV IHF 59.40 

625 S FM R 300/75 - 40W/80 <0.2 1.5µV IHF 110.00 

626 S FM/AM R 300/75 - 40W/80 <0.2 1.5µV IHF 132.00 

ASTRONIC 39.05" 
B2477 (Single Station) AM T - - - V IHF 39.05' 
82478 (Single Station) FM T 75 500mV /5k - - µ 

B2479 (4 Station tuner) As for B2478 tuner 
41.58' 

B2480 (5 Station tuner) As for B2478 but with one am station 60.06' 

AUDIO DECKS 
CT17 
CR50 

T 
R 

BANG & OLUFSEN 
Beomaster 901 S FM/AM R 240/75 - 20W/40 - 1.8µV DIN 

Beomaster 1001 S+Synth Q FM R 300/75 - 15W/40 <0.9 <3.5µV IHF 

Beomaster 3000-2 S FM R 75 - 30W/80 - 2.0µV IHF 

Beomaster 4000 S+ Synth Q FM R - 55W/80 <0.4 <1.4µV DIN 

Beomaster 1700 S FM T 75 1V/? - <0.5 2.0µV IHF 

BUSH ARENA 
TA2700 S FM R 75 15W/3.20 - 1.5µV DIN 

TA2800 S FM /AM R 75 15W/3.20 - 1.5µV DIN 

TA3500 S FM R 75 - 10W/40 - 3.0µV DIN 

DUAL 
CR50 S FM /AM R 240 - 18W/40 - 1.5µV DIN 

CT17 S FM /AM T 240 - <1.0 8µV DIN 

FISHER 16W/4í2 0.8 2.5µV IHF 
170 S FM/AM R 

21 W/4í1 0.8 2.5 V IHF 
180 S FM/AM R µ 

201 S FM/AM R - 20W/80 0.8 3.0µV IHF 

203 S FM/AM R - 25W/40 0.8 2.5µV IHF 

205 S FM/AM R 35W/40 0.8 2.5µV IHF 

304 S+Q FM/AM R 15W/80 0.3 1.84V IHF 

404 S+Q FM/AM R 22W/80 0.3 1.8µV IHF 

121.74 
167.67 

100.90 
96.90 

164.50 
193.50 
60.90 

85.67 
89.43 
74.37 

167.67 
121.74 

127.60 
169.40 
132.44 
216.70 
235.40 
286.00 
363.00 

GOODMANS 
One -ten S FM /AM R 240/75 - 40W/80 0.2 1µV IHF 130.85 

Module 80 S FM R 300 - 70W/40 - 1.5µV DIN 87.54 

Module 90 S FM /AM R 240/75 - 30W/80 0.5 1.0µV IHF 112.03 

GRUNDIG 
RTV800 S FM/AM R 240/65 - 12.5W/40 0.7 1.1 µV DIN 150.40 

RTV900 S FM/AM R 240 - 25W/40 0.7 1.8µV DIN 195.75 

HARMON KARDON 0.35 2.0 V I H F 

Citation 15 (Dolby) S FM T 300/75 min. 2V/? - µ 

50+ S+Q FM/AM R 300 - 12W/80 0.9 2.8µV IHF 

75+ S+Q FM/AM R 300 - 18W/80 0.7 2.0µV IHF 

100+ S+Q FM/AM R 300 - 24W/80 0.7 1.9µV IHF 

150+ S+Q FM/AM R 300 - 30W/80 - 1.8µV IHF 

330A R 

630 S FM/AM R 300/75 - 30W/80 0.7 1.9µV IHF 

930 S FM/AM R 300/75 - 45W/80 0.6 1.8µV IHF 

ITT 
TA -1 -200 

JVC/NIVICO 
VR5505 
VR5515(L) 
VR5525 

279.00" 
159.00" 
259.00* 
309.00" 
355.00" 
123.00" 
150.00* 
199.00" 

S FM/AM R 8W/4.50 79.50 

S FM/AM R 300 25W/80 0.5 2.2µV IHF 95.50* 

S+Q FM/AM R 300 - 15W/80 0.8 2.2µV IHF 135.00" 

S+Q FM/AM R - - 18W/80 0.5 2.2µV IHF 169.50* 
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Maker and Stereo (S) FM /AM Tuner (T) Aerial Tuner o/p Power F.M. Sensitivity Price Model or Tuner /Amp Z(0) into load Output Distn( %) (IHF or DIN) ( "+ Quad (Q) Receiver (R) (0) ( "r.m.s. ") VAT) 

VR5535 S +Q FM /AM R - 28W/8O 0.8 2.0µV IHF 195.00" 4VR1006 S +Q FM /AM R 300 40W/8O 0.4 2.2µV IHF 208.50' 4MM1000 S +Q FM /AM R 300 40W/8O 0.4 2.2µV IHF 146.50" 4VR5414 S +Q FM /AM R 300 - 15W/8O 1.0 2.0µV IHF 208.50" 4VR5436 S +Q FM /AM R 300 17W/80 0.8 2.0µV IHF 235.00" 4VR5445 S +Q FM /AM R 300 21W/8í2 1.0 2.0µV IHF 2.80.00" 4VR5446 S +Q FM /AM R 300/75 22W/8O 0.8 2.0µV IHF 280.00" 

KLINGER 
KC91 S FM T 300/75 2.0V/10k 8.0µV DIN 41.40" KC96 S FM R 300/75 - 25W/80 - 8.0µV DIN 82.20" 

KORTING 
T510 S FM/AM T 240 - - 47.63 T710 S FM/AM T 240 - - - 80.05 310T S FM/AM R 240 - 5W/80 - 66.19 410T S FM/AM R 240 10W/80 - - 81.51 800L S FM/AM R 240 - 16W/80 - 140.62 Syntector 1600L S+Synth Q FM/AM R 240 40W/80 - 191 21 

LEAK 
Delta FM S FM T - - <0.5 2.5µV IHF 74.43 Delta FM /AM S FM /AM T - <0.5 2.5µV IHF 83.79 Delta 75 S FM R - 35W/80 <0.5 2.5µV IHF 163.83 

LUX 
R800 S FM/AM R 40W/80 0.4 1.8µV IHF 205.00" FQ990 S FM/AM R 300/75 - 70W/8O 0.5 2.0µV IHF 250.00" 717 S FM/AM T 300/75 1V/? - 0.6 2.2µV IHF 74.00" 700 S FM/AM T 300/75 750mV/? - 0.6 2.2µV IHF 100.00" 500 S FM/AM T 300/75 450mV/? - 0.5 1.7µV IHF 160.00* 

MARANTZ 
2010 S FM/AM R 300/75 - 10W/80 <1.0 2.8µV IHF 129.00" 2220 S FM/AM R 300/75 - 20W/80 <0.9 2.1 µV IHF 169.50" 2230 S FM/AM R 300/75 - 30W/80 <0.5 2.00/ IHF 215.00" 2245 S FM/AM R 300/75 - 45W/80 <0.3 1.7µV IHF 270.00' 2270 S FM/AM R 300/75 - 70W/80 <0.3 1.4µV IHF 330.00' 105 S FM/AM T 300/75 - - <1.0 2.8µV IHF 95.00" 115 S FM/AM T 300/75 - <0.3 1.7µV IHF 145.00' 120 S FM/AM T 300/75 - <0.25 1.4µV IHF 260.00" 4415 S1Q FM/AM R 300/75 - 60W/80 <1.0 2.8µV IHF 245.00' 

MIL L BANK 
Met 100k S FM /AM T 300 100mV /? Met 500 fixed station FM T 75 250mV/? 0.2 

3µV IHF 71.89 
50.60 

NIKKO 
STA5010 S FM/AM R 300/75 - 22W/8O 0.5 2.5µV IHF 115.50 STA7070 S FM/AM R 300/75 - 34W/80 0.5 2.4V IHF 143.00 STA8080 S FM/AM R 300/75 - 45W/80 0.5 2.0µV IHF 158.40 

ONKYO 
234 S FM/AM R 300 12W/80 <0.8 2.5µV IHF 120.00" 225 S FM/AM R 300 22W/8O <0.8 2.5µV IHF 160.03' 

PHILIPS 
RH621 S FM /AM T 300/75 600mV /10k - <1.0 1.0µV DIN 110.00 RH690 S FM /AM T 300/75 250mV /10k - <4.0 7.0µV (3000) DIN 47.50 RH720 S FM /AM R 300 - 30W/4O <1.0 2.0µV (3000) DIN 215.00 RH702 S FM /AM R 300 - 15W/4O <1.5 1.6µV (3000) DIN 90.38 RH901 S FM /AM R 300 - 8W/4O - 1.311V (3000) DIN 87.00 

PIONEER 
QX9900 S+Q FM/AM R - 30W/80 0.5 1.8µV IHF 430.24' QX8000A S+Q FM/AM R - 22W/80 0.8 2.2µV IHF 308.39' QX4000 S+Q FM/AM R - - 10W/8O 0.8 2.2µV IHF 216.82' SX2500 S FM/AM R - 58W/80 0.5 1.6µV IHF 337.47' SX9000 - - - _ - SX6000 - - _- - - 303.26' - - 221.44' SX828 S FM/AM R - - 54W/80 0.5 1.7µV IHF 285.22' SX727 S FM/AM R - - 37W/8O 0.5 1.2µV IHF 222.39' SX626 S FM/AM R - - 20W/80 0.5 1.3µV IHF 184.74' SX525 S FM/AM R - - 13W/80 0,8 1.5µV IHF 134.87' SX424 S FM/AM R - - 12W/80 <1.0 1.5µV IHF 106.09" LX440A S FM/AM R 14W/80 <1.0 2.5µV IHF 127.00 TX6200 S FM/AM T 300/75 0.775V/10k - <0.4 1.9µV IHF 87.17" TX7100 S FM/AM T 300/75 0.775V/10k - <0.4 1.9µV IHF 117.20' TX8100 S FM/AM T 300/75 0.775V/10k - <0.4 1.8µV IHF 137.64' TX9100 S FM/AM T 300/75 0.775V/10k - <0.3 1.5µV IHF 185.99" TX500A S FM/AM T 300/75 0.775V/10k - <0.8 2.3µV IHF 76.03' 
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Maker and Stereo (S) FM /AM Tuner (T) Aerial Tuner o/p Power F.M. Sensitivity Price 

Model or Tuner /Amp Z(0) into load Output Distn( %) (IHF or DIN) 
VAT) 

Quad (Q) Receiver (R) (0) ( "r.m.s. ") 

ROGERS 
Ravensbourne Series II S FM T 75 200mV /? - Mono <0.5 2.0µV DIN 61.50* 

Series II tuner -amplifier S FM R 75 - 20W/80 Mono <0.5 2.0µV DIN 93.00' 

Series III tuner S FM T 75 200mV /? - Mono <0.5 5.0µV DIN 50.00' 

SABA 1.5mV for 63dB S/N 
TS80 S FM /AM T 240 - - 
8080 S FM /AM R 240 30W/80 1.5mV for 63dB S/N 

8035 S FM /AM R 240 12W/80 1.8mV for 62dB S/N 

Freiburg (remote S FM /AM R 240 40W/80 1.1 mV for 65dB S/N 

control) 

SANYO 10W/í2 82.79 
DCX 2500k S FM/AM R 

15W/8í2 99.75 
DCX 2300k S FM/AM R 63.01 
FMT 1400k S FM/AM T - 
DC 3300KA S+Q FM/AM R 

DC 3000KA S+Q FM/AM R - 
SCAN-DYNA 
2400 R 
2000 R 

3000 R 
4000 R 

SHERWOOD 99.00' 
S7050 S R 

S7100A S FM/AM R 300 - 22W/80 0.5 1.9µV IHF 132.00' 

S7200 S+Q FM/AM R 300 - 40W/80 0,25 1.8µV IHF 179.00` 

S2400 S FM/AM T 300/75 - - 0.25 1.8µV IHF 122.00' 

SEL 300 Digital tuner S FM T 300/75 - - 0.15 1.5µV IHF 262.00` 

S8900A S FM R 300/75 - 65W/80 0.15 1.7µV IHF 

57900A S FM/AM R 300/75 - 65W/80 0.15 1.7µV IHF - 
SONAB 
R7000 S FM 40W/8f2 <0.5 1.4µV DIN 

R - 
R4000-2 S FM R - 40W/8í) <0.3 2.0µV DIN 

STEEPLETONE 43.30 
S305 S FM/AM R 75 - 4W/80 - 
S500 S FM/AM R 300/75 - 25W/8í) 

8.0 V DIN 44.66 
STU1 S FM/AM T 300/75 - µ 

SUGDEN 66.00 
R21 S FM T 71.50 
R51 S FM T 

TEAC 
AT100 S FM T 300 1V/30k - <0.5 2.0µV IHF 116.60 

AG6500 S FM/AM R 300/75 - 50W/80 <0.7 1.8µV IHF 
220.00 

AG 6000 242.00 
AG7000 

TELETON 1.5 V IHF 84.00 
GT202 S FM/AM T 300 - µ 

TF50 S FM/AM R 300 15W/80 2.5µV IHF 93.37 

TFS50LA S FM/AM R 300 15W/8í) 2.5µV IHF 107.35 

TFS55 S FM/AM R 300 15W/80 2.5µV IHF 97.16 

TRIO 
KR2120 S FM/AM R 300/75 - 12W/8í2 - 2.3µV IHF 82.50" 

KT8005 S FM/AM T 300/75 1.5V/1k - 0.3 1.5µV IHF 145.00' 

KR5200 S FM/AM R 300/75 - 30W/8í2 0.7 1.8µV IHF 142.00" 

KT1000A S FM/AM T 300/75 1.0V/2k - 0.9 3.0µV IHF 50.00' 

KR6170 S FM/AM R 300/75 - 40W/80 0.8 1.9µV IHF 225.00' 

KR2200 S FM/AM R 300/75 - 8W/80 1.0 2.0µV IHF 72.50' 

KT7001 S FM/AM T 300/75 1.5V/1k - <0.5 1.5µV IHF - 
KR3200 S FM/AM R 300/75 - 17W/80 <0.9 2.3µV IHF 99.00' 

KT2001 S FM/AM T 300/75 1.0V/? - 0.7 2.0µV IHF 58.00' 

WHARFEDALE- 
Denton S FM/AM R 300/75 - 9W/80 1.0 4.0µV IHF 95.00 

Linton S FM/AM R 300/75 - 17W/80 <1.0 2.5µV IHF 107.66 

Triton S FM/AM R 300/75 - 25W/84 <1.0 4.00V IHF 160.00 

YAMAHA 
CR700 S FM/AM R 300/75 - 40W/80 0.4 1.7µV IHF 208.76 

CR500 S FM/AM R 300/75 - 22W/80 0.5 2.0µV IHF 153.80 

CT700 S FM/AM T 300/75 - - 0.4 1.7µV IHF 153.78 

CR510LS S FM/AM R 300/75 - 22W/80 0.5 2.0µV IHF 175.76 
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anything II could do III can do better! 
Several years ago, we decided that our next challenge would 
be to go beyond the best there was. Our computers told us 
we had taken the existing cartridge structure and stylus as- 
sembly of the V -15 Type Il Improved as far as we could, 
and that hereafter, any improvement in one performance 
parameter would be at the expense of performance in some 
other parameter. 

Therefore, over the past several years, a wholly new lami- 
nated cartridge structure has been developed, as was an 
entirely new stylus assembly with a 25% reduction in effec- 

tive stylus mass! These developments have resulted in opti- 
mum trackability at light tracking forces (3/4 -11/4 grams), a 
truly flat, unaccented frequency response, and more ex- 
tended dynamic range than was possible even with the 
Type Il Improved, without sacrificing output level! 
If you like its sound today; you wil; like it even more as 
time goes on. In fact, to go back to any other cartridge after 
living with the Type Ill for a short while is simply unthink- 
able, so notable is its neutral, uncolored sound. You must 
hear it. 

INTRODUCING THE NEW 

V -15 TYPE III 
Super -Track `Plus" Phono Cartridge 

Shure Electronics Limited Eccleston Road Maidstone ME15 6AU 

WW-088 FOR FURTHER DETAILS 
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Video from Bell &Howell 
In the United Kingdom Bell & Howell Video means: - 

Electrohome Monitors 

Grass Valley Signal processing equipment 

J VC Nivico 1/2in. E I AJ 1 Video tape recorders and cameras 

Thomson CS F Specialised cameras and systems 

Tararon Prime and zoom lenses 

and of course (in England and Wales) - 

IVC lin. colour and monochrome video recorders and cameras 

Bell & Howell's team of video engineers can 

provide a video system to meet your needs. 

For further information write to:- 
Video Systems Division, 
Bell & Howell A -V Ltd. 
Freepost, Wembley, Middlesex, HAO 1 BR 

Or telephone: 01 -902 8812 WWII '73 

JVC 
' 

U -type colour video cassette recorder 

1:1 BELLBHOWELL 
Bell & Howell have 

a team of engineers and 
a world of equipment 

at their fingertips 

BELL E HOWELL a SRAM PROJECTORS II VIDEO CAMERAS [LI OVERHEAD PROJECTORS U, VIDEOMONITORS R BELL &HOWELL d LANGUAGE MASTER Q SUPER 8 CAMERAS 11 SOUND FILMSTRIP PROJECTORS 

CS CCTV SYSTEMS a AUTO 8 PROJECTORS ti BELL E HOWELL t11. 76MM CAMERAS 11 SUPER 8/ REGULAR 8 PROJECTORS L1 VIDEORECORDERS II FILMSTRIP AND SLIDE PROJECTORS D BELLE HOWELL 

WW -089 FOR FURTHER DETAILS 
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Basic Logic Gates 
When one and one isn't two 

by J. Carruthers, J. H. Evans, J. Kinsler & P. Williams * 

Logical or arithmetic processes are 
extensively used in systems such as 
industrial control, computers, electronic 
instrumentation and automatic telephone 
exchanges. These processes often involve 
complex functions of several variables, the 
desired functions being realized by 
switching operations in a logical manner. 
Although much of the design of these 
systems now deals with the interconnection 
of complex functional blocks, successful 
results also depend on a knowledge of the 
basic elements that constitute the complex 
functional blocks. 

The basic elements of such systems are 
logic gates, which may perform combi- 
national operations on their inputs. These 
inputs will normally be in one of two 
allowed states that could be, for example, 
two different voltages, two different 
currents or two different resistance values 
such as the limiting cases of open circuit 
and short circuit. Whatever form the 
allowed states take, a logic gate is con- 
cerned with whether certain statements 
about its inputs, at a given instant, are 
true or false. If these statements are made 
using normal language they become 
unmanageable as the number of quantities 
involved increases, making some form of 
symbolic statement highly desirable. 

If a certain statement is true it is 
assigned the value 1 and if it is false it 
is given the value O. For example, if one 
of the inputs to a logic gate is called A 
and it can be either at 5 V or 0 V then 
the statement "input A is at 5 V" may 
be true or false. If it is true than A = 

1 and if it is false then A = O. If this 
gate has three inputs and its output, D, 
is only at 5 V (D = 1) when two of 
its inputs, A and B, are at 5 V and its 
other input, C, is at 0 V, then D = 1 

when A = 1 AND B = 1 AND C = O. 

Now C = 0 implies that C is NOT 
1 i.e. C = 1, where the bar indicates NOT 
or negation, so the above statement could 
be simply written as D = A AND B 
AND C. Using the multiplication sign of 
normal algebra ( X or .) to represent the 
AND operation this statement becomes 
D= A X B X C, or D = A.B.C, or 
even D = ABC where the "multiplication" 
(AND) signs are implied. This type of 
algebra, based on logical statements that 

All with Paisley College of Technology. 

TABLE 1. Properties of Boolean algebra. 

1 0+0 =0 11 A.A =0 21 A. (B+C) =A.B+A.0 
2 0.0 =0 12 A-1-A =1 22 A+A.B =A 
3 1+1 =1 13 0-4-A =A 23 A+A.B =A+B 
4 1.1 =1 14 0.A =0 24 A.(A+B) -A 
5 0.1 -0 15 1+A 1 25 (A+B).(A+C) =A+B.0 
6 0+1 =1 16 1.A 26 A+B =A.B 
7 0 =1 17 A+B = B+A 27 A.B - A+B 
8 1 =0 18 A.B = B.A 28 A =A 
9 A+A =A 19 (A+B)+C =A+(B+C) 29 A+B =A. 

10 A.A =A 20 (A.B).0 = A.IB.C) 30 A.B =A+B 

are true or false, is called Boolean algebra 
and it is a very useful tool in the develop- 
ment of logical thinking and in the design 
of digital circuits and systems. 

As well as the AND and NOT oper- 
ations it is necessary to postulate the OR 
operation which is represented by the ( +) 
symbol of normal algebra. For example, 
if a logic gate has two inputs A and B, 
and its output D is in the logic 1 state 
when either A or B is in the logic 1 state 
this statement can be written as D = A 
OR B which is represented by D = A 
+ B. 

A logic gate is an example of a basic 
logical circuit, called a combinational 
circuit, the output of which at a given in- 
stant is determined by the state of its in- 
puts. Irrespective of its complexity, certain 
relationships, laws and simplification rules 
of Boolean algebra can be used to represent 
or investigate the behaviour of a combin- 
ational circuit. Using up to three variables, 
Table 1 shows some of the properties of 
this algebra some of which are the same 
as ordinary algebra. In Boolean algebra 
division and subtraction have no meaning 
and the variables can only have the values 
0 or 1. Table 2 shows the Boolean alge- 
bra theorems relating the values 0 and 1 

in terms of relay contacts that are either 
open (logic 0) or closed (logic 1). Table 
3 illustrates the Boolean algebra theorems 
in one variable A in similar terms, where 
A can have either of the states 0 (A- 
contact open) or 1(A- contact closed). In 
Table 1 relations 26 & 27 together are 
known as De Morgan's theorem and 20 & 
30 are identical with 26 & 27 except that 
the variables have been negated (or 
inverted or complemented). 

Combinational logic circuits may take 
many different forms, one of which 
employs relay contacts which is useful for 
illustrating some of the simple Boolean 

Table 2. Boolean theorems in terms of 
relay contacts. 

0 +0 =0 
:a-- 

_ 

0. 0 = 

1+1=1 -{11,- 
1.1= 1 - - 

0.1= 0 = 

O+1 = = --0 - 
Ó - 

i= o -oa-- - 

Table 3. Boolean theorems in one variable. 

A+A = A 

A. A = A 

F>.A=O 

A+A = 1 

O+A = A 

O.A=0 

1+A = 1 

1.A=A 

-A-A- - 

A- 
A - A A- = -d 

-LA 
Am 

_ 

A 

---'- -- A- 3-A - A 
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input output 

Fig. 1. D = 1 when contacts A AND B 

AND C are closed, represented by D = 
A.B.C. 

TABLE 4. Truth table for Fig. 1 

input 

A B C D 

o 

o 

o 

o 

o 
o 

o 
o 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

D 
output 

Fig. 2. D = 1 when A OR B OR C are 
closed, represented by D = A + B + C. 

TABLE 5. Truth table for Fig. 2 ' 

A B C D 

o 
) 

o 

o 

o 
) 

o 
o 

o 
o 

o 
o 
o 
o 
1 

1 

1 

GATE 

A 

and B 

or B 

not A 

nand 

nor 

D- ABC 

D=A+B+C 

A 

D=AB 

D-A+B 

exclusive- 1 C =A ®B 
or 

relations. For example, in Figs 1 & 2, A, 
B and C are contacts operated by relay 
coils (not shown) to complete a path 
between input and output. Thus, we are 
concerned with the statement "the con- 
nection between input and output is 
complete ". 

When this statement is true D = 1 

and when it is false D = O. In Fig 1, 

D = 1 only when contacts A AND B 

AND C are closed simultaneously so the 
Boolean representation is D = A.B.C. 
Hence, series- connected contacts of the 
same type provide the AND operation. In 
Fig. 2, D = 1 when contacts A OR B 

or C are closed so the situation may 
be represented by D = A + B + C. 
If more than one contact is closed the 
above statement is still true, i.e. D = 1. 

Thus, parallel- connected contacts of the 
same type provide the OR (or "inclusive" 
OR) operation and the order in which they 
are wired or considered does not affect 
the truth of the statement. 

The validity of a Boolean statement 
representing the behaviours of a combin- 
ational logic gate can be checked by means 
of a truth table. which is a tabular listing 
of all possible logic combinations of the 
variables and the resulting output logic. 
Tables 4 & 5 are the truth tables for Figs 
1 & 2 respectively and they show that 
a complete truth table requires 2n' rows 
to represent a gate having n variables. 
Table 6 is a listing of the truth tables for 
the commonly -used combinational logic 
operations and shows the names given to 
the logic gates used to realize these 
operations. The NOR (NOT OR) gate 
performs the complement of the OR 
function and the NAND (NOT AND) gate 
the complement of the AND function. 

SYMBOLS 

Fig. ,3. Some of the symbols used for logic gates. 

Wireless World, November 1973 

ABC 

(a) 

ABC= ABC 

b) 

A(AB)=AB 

(AB),(AB) =ASB 

B(AB) =AB 

(d) 

Fig. 4. Logic operations of AND (a), 
OR (b), NOR (c) and exclusive OR (d), 
can be realized using only NAND gates. 

Unlike the OR gate, the "exclusive" OR 
gate only makes D = 1 when either A 
= 1 OR B = 1 but not when A = B 
= 1. The exclusive OR operation is used 
so frequently that it is given the symbol 
+. Thus, D= AB +AB =A +B. 

Examples have been given of basic 
logical operations realized by means of re- 
lay contacts but this technique can become 
unwieldly. A more general diagrammatic 
representation of logic gates is desirable 
as the logic diagram should be independent 
of the circuit techniques employed in their 
realization. Unfortunately, there is no 
universally accepted symbol' to represent 
a particular logic gate, some of the different 
types of symbols that have been used being 
shown in Fig. 3. 

While the operation indicated by a logic 
gate symbol is independent of the circuitry 
used, it should be realized that as there 
are two allowed states the user must decide 
which state is to represent the logical 1 

condition. For example, if the two states 
are represented by voltage levels, one may 
be positive and the other 0 V, one may 
be negative and the other 0 V, one may 
be positive and the other negative, both 
may be positive or both negative. 
Irrespective of the values of these voltage 
levels, the system is said to use positive 
logic if the logical 1 state is represented 
by the more positive level and is said to 
use negative logic if the logical 1 state 
is represented by the more negative voltage 
level. 

Following a majority decision of the I.E.C., the 
B.S.I. have opted for the rectangular logic gate 
symbols (not shown in Fig. 3). BS3939 section 21 

is currently being amended. - Ed. 
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TABLE 6. Truth tables for common combinational logic operations. 

INPUTS OUTPUT D = 

A B A.B A+B A+B A.B A+B 

0 

o 

o 
o 

o 
o 
o 

0 
0 
O 

0 o 

o 

0 

NAME OF GATE AND OR NOR NAND EXCLUSIVE - 
OR 

Although all the combinational logic 
gates appearing in Table 6 are available 
in various forms of hardware, it is possible 
to build complete logic systems with either 
only NOR gates or only NAND gates. 
Fig. 4 shows how the AND, OR, NOR 
and exclusive -OR operations may be 
realized using only NAND gates and Fig. 
5 shows the sole use of NOR gates to 
realize the AND, OR, NAND and 
exclusive -OR operations. These illus- 
trations also show the application of some 
of the relations given in Table 1. Figs 4(a) 
& 4(b) use relations 28 & 30 respectively 
on the output function and relation 30 is 
also used on the output from the three - 
input NAND gate in Fig. 4(c). In Fig. 
4(d), relations 27, 21 & 11 are used in 
turn on both inputs to the final gate and 
relation 30 used on its output function. 
Figs 5(a) & 5(b) use relations 29 & 28 
respectively on the output function, relation 
29 also being used on the output of the 
three -input NOR gate in Fig. 5(c). In Fig. 
5(d) relation 29 is used on the input to 
the final gate and relations 27, 26, 21 & 
11 used in turn on its output function. 

These examples show that more gates 
of a given type are required to realize any 
other particular simple logic function. 
Although this point has been illustrated 
by simple Boolean expressions, in the 
design of more complicated systems the 
algebra may be cumbersome and other 
techniques such as Karnaugh mapping 

A+B+C 

'(b) 

A+B+C = A+B+C 

A+(A.+B) 
A+e AO B 

e+fA+B) / A+(A+B)).l,B+(A+B) ) 
(d) 

Fig. 5. NOR gates can realize the logic 
operations of AND (a), OR (b), NAND 
(c) and exclusive OR (d). 

would be used to obtain a minimal solution. 
To synthesize a complex system it may 
be advisable to use gates of one type 
because of their availability and cost. 

Many different types of solid -state 
electronic logic -gate realizations are avail- 
able such as resistor -transistor logic (r.t.1.), 
diode -transistor logic (d.t.l.), direct - 
coupled transistor logic (d.c.t.l.), tran- 
sistor- transistor logic (t.t.1.), emitter - 
coupled logic (e.c.l.) and comple- 
mentary metal oxide transistor logic 
(c.m.o.s.). These families - of gates have 
different characteristics and one family 
may prove to be more suitable than 
another in a particular application. For 
example, the prime consideration may be 
highest possible speed of operation or 
lowest power consumption pr greatest 
immunity to external noise or the simpli- 
city of interfacing the gates with other 
circuitry. The successful design of a digital 
system therefore requires a working know- 
ledge of the capabilities of the various types 
of electronic gates available. 

How to get Circards 
Order a subscription by sending £9 
(U.K. price; £10.50 elsewhere) for a 
series of ten sets to: 

Circards 
I.P.C. Electrical -Electronic Press Ltd 
General Sales Dept. 
Room 11 
Dorset House 
Stamford Street 
London SEl 9LU 

Specify which set your order should 
start with if not the current one. One 
set (normally 12 cards) costs £1 U.K. 
and £1.15 elsewhere, postage included. 

Cheques should be made payable to 
I.P.C. Business Press Ltd. 

Topics covered in Circards are 
1 active filters 
2 switching circuits (comparators & 

Schmitts) 
3 waveform generators 
4 a.c. measurement 
5 audio circuits (equalizers, tone 

control, filters) 
6 constant -current circuits 
7 power amplifiers (classes A, B, C, D) 
8 astable circuits 
9 optoelectronics: devices and uses 

10 micropower circuits 
I I Basic logic gates 

Subsequent issues will cover wideband 
amplifiers, alarm circuits, digital counters, 
pulse modulators. Introductory articles 
in Wireless World indicate availability 
of Circards, which are normally ready for 
despatch on the 14th of the month, and the 
Circard concept was outlined in the 
October 1972 issue, pages 469/70. 
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H.F. Predictions 
for November 

LUF (lowest usable frequency) curves are for 
reception in the U.K. of point -to -point tele- 
graphy services using medium power and 
directional aerials. LUFs for domestic reception 
of high power broadcasting stations would be 
about the same, while those for the amateur 
service would be a few megahertz higher par- 
ticularly at noon. 

Commercial working frequencies are kept 
below FOT (optimum traffic frequency) to allow 
for day -to-day ionospheric variations and 
seasonal trend over the month. Amateur 
"openings" can be expected on bands up to 
HPF (highest probable frequency). 
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Circuit Ideas 

Deflection amplifier 
The amplifier is designed for use with an 
electrostatically deflected tube, and corn- 
bines the frequency -response of a cascode 
amplifier with the linearity of a constant 
current -fed long -tailed pair. Adjust the 

input 

value of R to give 3mA through each load 
resistor. The output transistors need small 
heat sinks. 
G. A. Johnston, 
Stechford, 
Birmingham. 

Two -terminal current 
controller 
This is an adaptation of Williams' 
well -known ring -of -two to produce an 
adjustable current regulator or limiter for 
use in test circuits or incorporation into 
power supplies. Its particularly low 
minimum voltage drop, around 1.4V, is 
obtained by combining germanium alloy 
transistors and forward- biased silicon 
diodes. 

The ring -of -two uses transistors Tr, and 
TrZ drawing a nearly constant current over 
a wide range of voltage. If only a small 
controllable current is required, this may be 
adjusted by varying either R, or RZ or both. 
It is desirable to keep the ring -of -two 
transistors as cool as possible, and so Tri 
and Tr, are added. The current in this pair 
is adjusted by means of R3. Transistor Tr, 
is heavier transistor and carries the 

R1 

470 

major part of the total current whereas 
Tr3, like Tr, and TrZ, operates at low 
current for stability. 
J. P. Holland, 
London SW 15. 

Simulating high -capacitance 
electrolytics 
The first two circuits below are nearly 
equivalent, excepting that the drain of 
current is drastically reduced in the second. 
For small -scale applications, a BC 107 
with hFE of about 300 can be used, with up 
to 300mW dissipation. 

Either can be used to feed an a.f. pre- 
amplifier, or to partially stabilize a battery 
supply (e.g a car battery), but the second 
has very little drain on the battery. By 
having a capacitor of about 100µF with a 
BC 107, an apparent capacitance of about 
3000µF is put across the output. The 
second circuit is cheaper and far less bulky 
than the first. I used this with certain audio 
equipment and it has completely eliminated 
the tendency of the preamp to "motor- boat ". 

The last two circuits are also almost 
exactly equivalent. Resistor R, is to cut 
down the leakage current of the circuit, and 
can be a very high value. The leakage 
current of the second circuit is now about 
10µA, using a BC 107 and 100µF. 

I found the second circuit useful in 
switch -on- protection of loudspeakers. 

Other circuits, using higher rating tran- 
sistors (e.g. 2N3055) or p -n -p transistors, 
can be used. Even bearing in mind that hFE 

in out 

perfect 
diode 

for 2N3055 is only about 30, a cost 
saving of about 40% can be obtained. 
R. M. Brady, 
Urmston, 
Manchester. 
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10 -2 Metre Amateur Transverter 
Design and construction of a unit which can be used with most 
100W output 10 -metre transceivers 

by D. R. Bowman, G3LUB 

The aim of this article is to describe 
the design and construction of a 10 
to 2 metre transverter. This unit is 
compatible with the transceiver published 
in Wireless World' and the two pieces 
of equipment combine to produce an 
elegant 2 metre s.s.b. transmitter /receiver. 
The transverter can be used with most 
100W output transceivers which have 
the facility of operating on 10 metres. 
The unit can be used with all other 
transmission modes at a reduced power 
level. 

Methods of generating v.h.f. s.s.b. 
There are two basic methods of generating 
a single -sideband suppressed- carrier signal 
within the 2 metre band'. The first method 
uses a high frequency phasing system 
at any frequency in the 5 -25MHz region 
which is then heterodyned into the 2 
metre band. This technique has gained 
support recently and when carefully built 
is capable of producing a high quality 
signal. The second method uses a trans- 
verter (heterodyne unit) in conjunction 
with a commercially built h.f. band s.s.b. 
transceiver. It is the availability of these 
transceivers rather than their ultimate 
performance on 2 metres which has been 
the reason for the popularity of the 
transverter technique. 

The second method mentioned above 
has some serious drawbacks. The spectral 
clarity of the output of an h.f. transmitter 
rarely exceeds 50dB. This means that 

\./ 

-0 \ 
TX RX 

inband spurious signals no more than 
50dB below the- peak output of the 
required signal are present. Many h.f. 
transceivers do not even achieve this figure 
and. whereas these spurious signals cause 
minimal interference on the h.f. bands 
(80 -20m), on 2 metres they can be 
objectionable. The reason is plain when one 
realizes that the dynamic range of received 
signals at v.h.f. can be 80dB, whereas 
on the congested h.f. bands the range 
rarely exceeds 40dB. 

There is one small mitigating effect 
and that is the variable amplitude of 
many of these spurious signals. Many 
of them follow the speech waveform and 
therefore have extremely low average 
signal levels. This demonstrates the point 
that very great care is required when 
operating h.f. transmitters via transverters 
on the v.h.f. bands. One must not be 
scared off by the problem, but should 
design to minimize it. 

The transverter is equally suited for 
use with any of the available commercial 
transceivers but the spectral purity of 
the v.h.f. signal will of course be mainly 
determined by the performance of the 
h.f. exciter. These inband unwanted 
signals are 50dB down in the case of 
"The Cumbrian Transceiver" at least' and 
there are very few of them. This situation 
can be further improved by introducing 
a selective 28MHz pretunable filter 
between the exciter and the transverter 
in Fig. 5. It was decided that these levels 

Fig. 1. Complete block diagram of the transverter. 

RX 
r.f.amplifier 

TX 
power amp 

TX 
cner 

i 
RX 

mixer 

l 

i 

4 

were adequate, remembering that an aerial 
filter (high Q break) can be expected 
to contribute a further 20dB and the 
aerial at least 10dB to the reduction of 
spurious out -of -band signals. 

Transverter in principle 
The transceiver circuit can be divided 
into two basic units. These are the 
receiver's 2 to 10 metre converter and 
the transmitter's 10 metre to 2 metre 
transverter with its appropriate power 
amplifier. The receiver's converter consists 
of an r.f. amplifier feeding a mixer which 
requires a local oscillator with a frequency 
of 116MHz. The transmitter transverter 
consists of a balanced mixer requiring 
a local oscillator of the same frequency 
followed by a multistage power amplifier. 
A considerable saving can be made by 
using one source of local oscillator voltage 
for both transmit and receive mixers. 

Fig. 1 shows the complete block diagram 
of the "Westmorland Transverter ". As signal 
flow is in opposite directions on transmit 
and receive isolation is increased between 
the 2 metre aerial socket and the 10 
metre transceiver, keeping 10 metre i.f. 
breakthrough to a minimum. The only 
drawback to this system is that two 
possible paths for internal self oscillation 
may exist. If 2 metre noise should appear 
at the output of the power amplifier, 
under certain conditions this can be 
amplified and frequency changed to 10 
metres where it will find its way into 

class A 
amp. 

ba'crced mixers 

116MHz crystal 
overtone oscillator 

TX RX --o o 

from h.1. band 
transirec 
28 -30 M Hz 
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Transverter's circuit layout - see construction section for details. 

75flaerial RLa C1 
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to transmit +12v line 
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C10 

C7 TC9 

Wireless World, November 1973 

the input of the transmitter mixer, thus 
setting up an oscillatory path. Good relay 
isolation might be enough to eliminate 
this effect, but there is a further danger 
point via the common local oscillator feed 
line. 

The simplest method of overcoming 
this problem is to switch the relevant 
receive and transmit stages in phase with 
the main transmit /receive operation of 
the exciting transceiver, but allowing the 
overtone oscillator to run continuously. 
This also eliminates the first feedback 
path and avoids any necessity to use high 
isolation transmit /receive relays. The block 
diagram shows the l.o. source simply as 
a 116MHz crystal oscillator. 

However carefully a low- frequency- 
derived multiplier chain is designed, large 
numbers of spurious frequencies will be 
present in the output. One method of 
overcoming this problem is to use an 
LC oscillator phase -locked to a low 
frequency crystal, but this is rather 
complex and a more simple if less elegant 
system is to use an overtone oscillator 
with an appropriate crystal. 

No mention has so far been made 
concerning the reasons for using 10 metres 
rather than any of the otper bands found 
on most transceivers. This is simply that 
the 2 metre band is 2MHz wide as in 
the 10 metre range. Although there is 

RL, 
o 

o V 
to driver 

transceiver 

RLd ta transmitter 
2m mixer 

local oscillator output 
to transmitter mixer 

+ 12v 

remote control of 
transmit /receive socket 
(short to transmit) 

Fig. 2. Circuitry of the transverter's 
receiver and local oscillator sections. See 
table for explanation of voltage levels 
shown. 
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Fig. 3. Transmitter section of the 
transverter. 

to 
local 

oscillator 

Try 

ransmit 
+12V 

R24 

- 28 
C29 

óLe 

some advantage in using 14MHz (from 
the spurious signal reduction point of 
view), image problems are considerably 
greater. 

Practical circuitry 
The Receiver section 
The receiver section consists of two stages, 
namely a 2 metre r.f. amplifier followed 
by a mixer which converts the received 
2 metre signal to 10 metres which is 
compatible with the associated transceiver. 
It was decided to use a common -base- 
connected f.e.t. in the r.f. amplifier (Tr1, 
Fig. 2). This circuit was chosen in view 
of its unconditional stability at all 
frequencies to at least 500MHz. The 
maintenance of overall stability is usually 
the most difficult problem for the amateur 
constructor and for this reason a dual 
gate device was not used. 

The noise performance is in the region of 
2dB and the gain is adequate to mask 
inevitable mixer noise. The r.f. circuitry 
situated between the aerial relay and the 
source connection of TR, has a low value 
of loaded Q and the source coil tapping 
point should be adjusted for minimum 
noise. This adjustment is not critical and 
it may be easier to find the point of maxi- 
mum signal strength, the difference in 
noise level being small. 

The effective Gm of the Eels varies 
considerable within any device type and 
therefore the value of R, has to be found 
for each case. A multimeter should be 
connected across the resistor R, the value 
of which is adjusted until the calculated 
current flow is about 5mA. 
A source current Tr, =meter voltage =R,. 

No special r.f. overload protection has 
been included in the circuit. Over a long 
period of time using both a high power 
linear amplifier as well as the transistor 
power amplifier to be described, no in- 
cidents of r.f. transistor damage have 

28 -30MHz 
single sideband input 
5V r.m.s. 

R23 

C 31 

C 

R25 

R25 

C32 

C3 

R28 
4 

occurred. With frequencies as high as 
150MHz it is difficult to design pro- 
tection circuits that do not produce some 
performance deprivation and as junction 
f.e.t. devices are inherently robust no such 
protection is considered necessary. 

39 

Receiver mixer 
The circuit of this mixer uses a dual - 
gate m.o.s. f.e.t. (Tr2 type 40673 or its 
equivalent). This is probably an appro- 
priate point to warn any prospective 
constructor against the use of the earlier 
unprotected dual gate devices which were 
particularly prone to static generated 
gate electrode breakdown. 

The 40673 f.e.t. is extremely well 
suited to use as a mixer as it couples very 
small local oscillator drive requirements 
with considerable isolation between the 
signal and l.o. paths. It also presents a 
high impedance to the r.f. amplifier 

Voltage table 
D.C. R.M.S. 
Voltage Voltage 

Circuit Point (Volts) (Volts) 
AcrossR, 220 n 5mA 

(see text) 
Tr, Gate 2 
Tr, Source 
Tr, across R19 (osc. disabled). 
Tr gate 2 
Trg gate 1 

0.8 
0.6 
2 
4 

Tr, gale 1 

r.f. in across R, 
L, secondary 1.7 
T, base rf. drive 5 r.f. 
Tr, emitter 1 

Tr, base 2.4 1 r.f. 
Tr, emitter 1.6 
Trg base 7 approx 2.5 r.f. 
Output measured across 
a 50D dummy load 16 r.f. 
All post mixer r.f. voltages are those measured 
when the transceiver is d iven with an inter- 
mittent whistle i.e. the base o Tr, onwards. 

1 r.f. 
measured 
relative to 
ground. 

5 r.f. 

C 7 

040 

8 

4 

+24V 

+12V 

C43 

305 

O 
Qto aerial 
change over 
relay RL 

output, helping to maintain the Q of the 
r.f. tuned circuits. The transfer character- 
istics of these devices are substantially 
square -law, minimizing the generation of 
unwanted signals. The 1.o. drive level is 
non -critical and any level between 0.2 to 
1V r.m.s. works well. As the measurement 
of 116MHz r.f. voltages is rather difficult, 
no figure has been quoted. 

Local oscillator 
To achieve the correct frequency conver- 
sions a source of extremely stable 116MHz 
oscillations is required. Transistor Tr3 is 
connected in an overtone crystal oscillator 
circuit. Almost all crystals with frequency 
markings in excess of 20MHz are intended 
for overtone operation, but this mode must 
not be mistaken for harmonic operation as 
it is quite different. A harmonic oscillator 
operated on the fundamental (lowest) 
resonant frequency of the crystal and a 
resonant circuit tuned to the required 
(higher) frequency is incorporated in 
the circuit. This selects the output frequency 
and at the same time attenuates to some 
extent the other harmonics which in this 
context can be considered to be spurious 
signals. Although these other harmonics 
are reduced in level they are still present and 
are liable to generate unwanted signals in 
the receiver's output. 

The overtone oscillator relies upon the 
fact that all crystals have a number of 
harmonically related resonances. These 
occur at odd multiples of the crystal's 
fundamental frequency and the circuit is 
designed to excite the crystal in the range 
of the required overtone. In practice the 
highest multiple that is usable is the 
seventh or possibly ninth overtone. 

The oscillator is followed by an isolation 
amplifier which is necessary as the mixer 
load appearing in parallel with the oscil- 
lator output varies considerably from the 
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transmit to receive mode. This amplifier 
(Tr4) uses a dual -gate f.e.t. which is ex- 
tremely stable in operation partly as a 
result of the resistive input circuit. 

Transmitter mixer 
The transmit mixer circuit consists of two 
cheap junction f.e.ts (Tr5 and Tr6) 2N3819 
connected in a balanced configuration. 
The local oscillator voltage is fed in push - 
pull to the two gate electrodes while the 
28MHz s.s.b. is parallel- connected to the 
source electrodes. This arrangement is 
used as the harmonics of the 10 metre 
s.s.b. are balanced and therefore attenuated. 
This helps to reduce the fifth harmonic of 
the input s.s.b. which tunes across the 
range 140- 150MHz. Variable resistor R15 

in association with C25 and C26 should be 
carefully adjusted to minimize this har- 
monic. The local oscillator harmonics are 
not reduced by the balancing procedure 
but as these signals are harmonically re- 
lated to 116MHz, they are well clear of 
the 2 metre band and therefore are easily 
eliminated by the various resonant circuits. 

Two -metre linear power amplifier 
The output of the transmitter mixer is at a 
very low level and a linear amplifier is 

required to increase this level to about 5W 
p.e.p. The 5W level was determined mainly 
by the availability of v.h.f. power tran- 
sistors. The R.C.A. overlay silicon tran- 
sistors do not readily lend themselves to 
large signal v.h.f. linear amplification and 
for this reason the 2N3375 used is under - 
run. A cheaper alternative to the 2N3375 
is the 2N3866 which has no mounting 
stud and therefore will require some heat 
sink arrangement. Possibly a simple push - 
fit heat sink over the transistor would be 
adequate if care is taken to limit the con- 
tinuous drive tune -up periods. 

The 2N3375 is forward biased and 
operates in what is really class B. The 
quiescent current is set to between 
20 and 50mA, by adjusting the resistance 
value of R31. 

fi 

The driver stage makes use of a 2N3866 
which is forward biased only during 
the transmit period. This stage operates 
in class A and therefore its collector 
current should show no variations as 
a result of the speech waveform. The 
standing current of the driver stage is 
measured by reading the direct voltage 
appearing across the emitter resistor Res 
(33 ohms) and should be set to between 
50 and 80mA by adjusting R25. A small 
heat sink should be mounted on the 
transistor can to keep the collector 
temperature below 70 °C' 

L9 and C34 constitute a series, trap which 
should be tuned to 116MHz. This circuit 
helps to reduce l.o. feedthrough that 
is inevitable even after careful balancing 
of the mixer circuit comprising Trs and 
Tr6. 

The first stage of the linear amplifier, 
Tr provides considerable gain, but its 
output is still at a low level. The BFY 
90 common -emitter- connected class A 
amplifier is capable of delivering up 
to about 50mW with a low level 
of distortion. This transistor type is 
notoriously unstable but as long as 
the circuit values are copied and the 
layout shown in the photograph dupli- 
cated exactly, no difficulties should be 
experienced. C31 should be adjusted for 
maximum 2 meter drive to the p.a. 
as should C40 and C41. 

Aerial changeover relay 

The aerial changeover relay is a standard 
RS Components type 21. This relay has 
a 12V d.c. coil and four changeover 
contacts. One of these contacts is used 
to switch the aerial while another connects 
the redundant input /output line to earth. 
The normal practice of using a coaxial 
relay is not necessary as the relay is 
mounted so close to the output transistor 
tank circuit that the spring contacts 
in the relay become part of the tuned 
output matching circuit. As a result the 
power losses are minimal. 

S, 

Fig. 4. Power supply circuit. See components list for transformer details. 

+12V 

+ 24V 
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The other pair of changeover contacts 
is used to switch the h.t. to the appropriate 
sections and switch the 10 metre input/ 
output line from the converter /receiver 
to the transmitter /transverter. The control 
of this transmit /receive relay is via a 
jack socket mounted on the transverter 
box. A short circuit across this jack 
socket energizes the relay and changes 
the transverter from receive to the 
transmit mode. 

Power supply 
In the unit constructed by the author 
there was very little room left for the 
power supply. As a result the circuit 
is very simple and uses a heavily overrun 
transformer. This does have the advantage 
of increasing the reliability of the output 
power transistor as the h.t. voltage drops 
considerably when continuous high cur- 
rent is taken from the supply. The 
transformer has two 3VA 20V windings, 
one of which supplies the p.a. at +24V 
and the other at + 12V. 

The 12V supply has no short- circuit 
protection but does incorporate a very 
simple series stabilizer. The 24V supply 
has no stabilizer but uses a zener diode 
to clamp the voltage, thereby preventing 
a high voltage occurring at very low 
load currents. The use of separate 
secondaries helps to provide supply 
isolation which, in turn, makes the 
maintenance of stability easier. The peak 
current, as indicated by the p.a. meter, 
is about 250mA. while the 12V supply 
provides about 120mA. 

Construction 
The construction technique used for the 
Westmorland Transverter is slightly 
unusual. The complete circuit is built 
on to a 8.5 X 5.25in piece of glass -fibre 
copper laminate board. The circuitry is 
almost completely mounted on the copper 
side. This board is in turn mounted 
within a 8.75 X 5.5 X 2.125in die -cast 
box with only the input, output, transmit / 
receive control socket and mains input 
terminations mounted on the rear wall. 
The front carries a miniature meter indica- 
ting p.a. collector current and a miniature 
mains on /off switch. The receiver conver- 
ter and overtone oscillator are mounted 
on a separate, copper uppermost board 
within a small aluminium screening box. 
This precaution is probably unnecessary 
but occurred as the converter was 
separately built quite a time before the 
rest of the transverter. 

Various other screens can be seen 
in the photograph and, with the excep- 
tion of the roughly laid out power supply, 
the author would suggest that any prospec- 
tive constructor use a similar layout. 
This arrangement is in the form of 
a loop which follows the block diagram 
closely, allowing minimum path lengths 
between stages and helping to maintain 
r.f stability. The only underboard wiring 
is the screened lead carrying the s.s.b. 
from the relay to the transmit balance 
mixer and the r.f. bypassed h.t. lines. 

The balanced mixer is symmetrically 
built (very important as it helps the 
maintenance of r.f. balance). 
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One important note of warning is 
in order. The author succeeded in destroy- 
ing a number of output transistors before 
he realized that an intermittent short 
circuit on C41 was allowing 24V to be 
directly connected to the base of Try. 
The inclusion of C,9 avoids this difficulty. 

Alignment 

The alignment of the converter will be 
dealt with first and separately from the 
rest of the transverter. 

It may be that a prospective constructor 
would like to build the converter first, 
allowing the 2 metre band to be monitored 
before the extra expense of the complete 
unit is contemplated. The converter circuit 
can be simplified by bypassing Tr4 if 
only the construction of a receiver con- 
verter is contemplated. The first point 
to align is the standing current of Tr,. 
This should be set to about 5mA by 
adjusting the value of R, in the manner 
that has already been described. The 
next step is to feed a large signal having 
a frequency within the 2 metre band 
into the converter's aerial input socket. 
The converter's output should be fed 
to an appropriately tuned 10 metre 
receiver. The 116MHz overtone oscillator 
crystal should be inserted into its socket 
and C carefully adjusted until the 2 
metre signal can be heard. This is the 
most exacting part of the alignment pro- 
cedure. 

It will be found that when the correct 
position for C,3 has been found the oscil- 
lator will be stable and is less prone to 
frequency pulling when either a hand or 
screwdriver is brought near to the Tr3 
circuitry. Next C3 and C5 are adjusted for 
maximum signal delivered to the receiver 
which is tuned to the centre of the 10 metre 
band. The variable inductor L3 is similarly 
peaked for maximum output. The method 
of adjusting the tap position on L, has been 
dealt with earlier in this description. If Tr4 
has been included then again C20 should 
be adjusted for maximum signal to the 
associated receiver. If the transmitter 
mixer is not connected to L5 it is possible 
that this stage may be unstable. If this does 
occur C20 should be detuned until the rest 
of the transverter is built. This concludes 
the alignment of the converter and now 
the completed transverter can be dealt 
with. 

Before any attempt is made to run the 
transverter it is advisable to check all the 
direct voltages noted in the table. If any 
large discrepancies are noted these errors 
must be corrected by careful circuit check- 
ing before proceeding further. 

The quiescent current of Tr, must be 
adjusted to somewhere between 50 and 
80mA. (1.7 and 2.7V as measured across 
R2B). This adjustment has also already 
been described and is achieved by trimming 
R25. Variable resistor R5 should be roughly 
adjusted to the centre of its travel and the 
10 metre s.s.b. from the exciting trans- 
ceiver should be fed via the appropriate 
socket to the balance mixer. The aerial 
output socket must be terminated in a 
50/70Q dummy load. One point to note 
is that to set the quiescent current of Tr, 

Components list 
All resistors listed should be ,' or R watt 
composition or carbon types (not wire wound) 
with a ± 5% tolerance except where other 
specifications are noted. 

All capacitors have their values shown in 
the following manner. .1p means .1µF, 100p 
stands for 100pF and electrolytics are only 
used above 1µF. The types are designated - 
FT stands for feed through, SM stands for 
silver mica, DC stands for disc ceramic or low 
stray inductance tubular ceramic, and all 

voltage ratings must be at least 12 volts except 
where otherwise noted. Where electrolytics 
are specified the actual value is relatively un- 
important and there is no reason why a pro- 
spective constructor should not substitute 
available types. 

Resistors 
1 220 see text 18 

2 220k 19 

3 470k 20 
4 10k 21 
5 100 22 
6 22k 23 
7 10k 24 
8 560 25 
9 220 26 

10 68k 27 
11 33k 28 

12 l00 29 
13 100 30 
14 2.2k 31 
15 500 trimmer 32 
16 100 33 
17 75 34 

Capacitors 
1 56 MC 25 

2 .001 DC 26 

I50 
10k 
47 
3.3k 
10 
100 
47 
5k w.w.pot 
180 
180 

two 68 in parallel 
(0.5W) 
680 
51 
1.5k 
0.25 see text 
2.2k 
50 or 75 
25 -50W carbon 

10p tubular 
trimmer 
l0p tubular 
trimmer 

3 5p tubular 27 470 DC 
trimmer 

4 5p tubular 28 .001 FT 
trimmer 

5 4.7p SM 29 
6 .1 DC 30 
7 .1 DC 31 

8 18SM 32 
9 .001 DC 33 

10 .001 FT 34 

11 .1 DC 35 
12 10 SM 36 
13 5p tubular 37 

trimmer 
14 25 SM 38 
15 .001 FT 39 
16 .5p see text 40 
17 .001 DC 41 
18 470 DC 42 
19 .5p see text 43 
20 5p tubular 44 

trimmer 
21 .001 FT 45 
22 5p trim 46 
23 .001 DC 47 
24 .001 DC 52 

Diodes 

.001 FT 

.001 DC 
5p tubular 
trimmer 
10 SM 
.001 FT 
5p tubular 
trimmer 
.1 DC 
.001 FT 
.1 DC 

.001 DC 
50 MC 
5 trim capacitor 
25 trim capacitor 
.001 FT 
.1 DC 
25 trim capacitor 

1000µ /50V 
600µ /20V 
2000µ/50V 
100p air spaced 
trim 

1-8 100 p.i.v. rectifiers e.g. 1N4002, 300mA 
or greater 

9 12V zeners, 2.5W e.g. BZX70-C 12 

10-1112V zeners, 400mW e.g. BZY88 12 

Transistors 
1 TIS 88 6 2N3819 
2 40673 7 BFY90 
3 BFY90 8 2N3866 
4 40673 9 2N3375 
5 2N3819 10 BFX29 

Meter 
lmA f.s.d. or other meter shunted by 
read 250mA f.s.d. 

R,x to 

Additional 
20V miniature mains transformer (e.g. RS 
Components), output 20V 3VA each 
2A fuse and holder. 
Single pole changeover toggle switch 
RS Components type 21 relay - see text 

Coil details 
With the exception of those stated cases all 

coils are wound on a .25in mandrel and 
mounted in a self -supporting manner. 

1 9 turns 22 s.w.g. bare copper wire with a 
winding length of .5in tapped at three 
turns and five turns from the ground end. 

2 8 turns 22 s.w.g. bare copper wire with a 
winding length of .45in. 

3 10 metre i.f. transformer 22 turns 28 s.w.g. 
close wound on a .45in former and tuned 
with an iron dust core. The secondary 
consists of four turns wound over L3. 

4 7 turns 22 s.w.g. bare copper wire with a 
winding length of .45in. 

5 7 turns of 22 s.w.g. bare copper wire with 
a winding length of .4in. Also two turns 
of 22 s.w.g. enamel covered copper wire 
are pushed into the centre of L, for 
maximum coupling co- efficient. This two 
turn coil is coupled using twisted insulated 
leads to two turns similarly pushed into 
L6. 

6 8 turns of 22 s.w.g. bare copper wire with 
a winding length of .5in and provided with 
a centre tap. 

7 7 turns of 22 s.w.g. bare copper wire with 
a winding length of .5in similarly with a 
centre tap. Also two turns of 28 s.w.g. 
enamel covered copper wire are coupled by 
pushing into the centre of L7. The two 
turns are connected to Try via a pair of 
insulated twisted leads. 

8 4 turns of 22 s.w.g. bare copper wire with 
a winding length of.45in. 

9 8 turns of 22 s.w.g. bare copper wire with a 
winding length of .45m. 

10 5 turns of 18 s.w.g. bare copper wire with 
a winding length of.4in. 

11 4 turns of 18 s.w.g. bare copper wire with 
a winding length of .3in. 

12 5 turns of 16 s.w.g. bare copper wire with 
a winding length of .45in, together with a 
centre tap. 

All r.f. chokes are constructed using .25 wave- 
length (at 2 metres) 34 s.w.g. enamel- covered 
wire, wound on home made p.t.f.e. formers. 
i.e. 18in of 34 s.w.g. enamel covered wire 
wound on these formers. 

28MHz filter (Fig. 6) 
L, 8 turns 20 s.w.g. enamel self supporting 

;in dia in long. L2 8 turns as L1. 
The taps on both L, and L2 should be 
at one turn from the earthed end of 
the coil. The coupling link is one turn 
of 20 s.w.g. enamel placed in each of 
L, and L2. 

C,, C2 10 -50pF variable. 
C3, C, 47pF silver mica. 
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it is advisable to disable the overtone 
oscillator. The reason for this is that a small 
amount of 116MHz energy may leak 
through the balanced mixer and thus inflate 
the standing current of Tr,. Having set the 
quiescent current, the oscillator should 
now be enabled and the current of Tr, will 
almost certainly increase. Careful adjust- 
ment of C14 should allow this 116MHz 
leakage to be considerably reduced. The 
next step is to supply a 10 metre drive 
signal of a few volts to the transverter. If 
the exciting transceiver is a "Cumbrian" 
this drive will be obtained by switching 
on the audio tone and adjusting the drive 
level accordingly. 

If a secondary two metre receiver 
happens to be available it should be tuned to 
receive the 2 metre output of the trans- 
verter, and C31, C40, C41 and C44 should 
be adjusted for the maximum indicated 2 

metre signal. The receiver -to- transverter 
coupling must be progressively reduced 
in order that the increasing output power 
does not overload the auxiliary receiver. 
Finally C26 in conjunction with C25 can be 
adjusted for minimum 116MHz output 
while at the same time maximizing the 2 
metre signal. This process requires an 
amount of care ' but will fully justify the 
constructor's efforts in providing a 2 

metre s.s.b. signal free from spurious 
signals. 

There is an alternative alignment 
procedure for the constructor who does 
not have a secondary 2 metre receiver. As 
the trim capacitors are adjusted, three and 
only three signal peaks will be found. 
One at 116MHz - 28MHz, i.e. 88MHz, 
a second at 116MHz, and the required peak 
at 116MHz + 28MHz, i.e. 144MHz. It 
is a simple matter to identify them. With 
no 10 metre drive, only the 116MHz peak 
will be present and as already explained 
C34 should null this. With 10 metre drive the 
correct 144MHz signal is received with 
minimum capacitance in circuit. As C31, 

C40, C41 and C44 are adjusted, the peak 
coincident with minimum capacitance 
should be chosen. The balance of the Try 
and Tr6 circuit can be adjusted in a similar 
manner to that described in the previous 
procedure remembering that the minimum - 
capacitance peak must be enhanced while 
reducing the 116MHz by carefully bal- 
ancing C25 and C26. As the signal increases 
and the alignment proceeds the 10 metre 
drive must be reduced so as not to overheat 
either Tr, or Tr9. 

Performance 
There now follows a brief outline of the 
performance as measured on the author's 
transverter. The receiver converter exhibits 
a noise figure of about 2dB and a signal 
gain of 30dB. This noise performance will 

of course be degraded if the following 
receiver is either noisy or has a low 
sensitivity. 

To improve the blocking performance, 
it would be necessary to change to a single 
conversion system where the i.f. filter is 

situated as close to the input of the receiver 
as possible. It would be an improvement to 
include a switchable attenuator between 

o- 

-10 

- 20 

-30- 
-40- 

-50 

-60 

145 4MHz 

116MHz 

30MHz /DIV. 

Fig. 5. Signal purity of the transverter. 

Fig. 6. High Q 28MHz filter whose use 
depends on the exciting transceiver used 
(see text). 

from s.s.b. 
transceiver 

C52 

R34 

to 
transverter 

Fig. 7. Dummy load attenuator circuit. 
Internal layout of the transverter circuitry. 

the aerial changeover relay and the r.f. 
amplifier. 

The frequency drift is low - less than 
2kHz per hour including initial switch -on 
drift. There are few spurious responses 
and those that occur are weak - an advan- 
tage of using a single frequency overtone 
oscillator. 

Examination of Fig. 7 shows that the aim 
of keeping all spurious outputs from the 
transmitter to at least 50dB below the 
required output has been achieved. These 
spurious signals will be further reduced 
if the frequency sensitivity of the aerial is 

combined with a series high Q filter. This 
should drop the 116MHz to at least 80dB 
below the output. If the exciting trans- 
ceiver is of a type other than the Cumbrian 
then it is advisable to include a high Q 

filter circuit between the transceiver and 
transverter ( Fig. 6). 

Almost any transceiver with a 10 metre 
output in excess of about .5W will drive the 
transverter. If the transceiver used does 
not have an r.f. drive control then it will 

be necessary to attenuate the 10 metre 
drive using the dummy load circuit shown 
in Fig. 7. This can be adjusted to provide 
almost any level of drive out and should 
comfortably accept 200W p.e.p. inter- 
mittent speech. To prevent the load be- 
coming overheated, the period of tuning 
should be as short as possible. 

Wireless World, November 1973 

The output power, in excess of 5W p.e.p., 
is difficult to measure as the power supply 
regulation will not support a continuous 
tone. Using a Heathkit V -7AU valve volt- 
meter and its associated r.f. probe at least 
16V on speech peaks can be measured 
across a 5051 dummy load. 

V2 power out (p.e.p.) = -162 
R 50 = 5.1W. 

R measured in ohms, Vin r.f. r.m.s. voltage. 

References 
1. Bowman, D. R., "10-80 Metre Amateur 
Transceiver ", Wireless World June- September 
1972 (four parts). 
2. "Fundamentals of S.S.B. ", Collins Radio 
Co., 2nd ed., p 1 -1 

Sixty Years Ago 

The throwaway perceptiveness of remarks 
made by some of the early experimenters 
gives one furiously to think on the obstacles 
which these pioneers faced. The progress 
that was made in days when it was an imagina- 
tive stroke to achieve the smallest step 
forward was remarkable. Dr. W. Eccles, 
discussing atmospherics or "Xs" in our 
November, 1913 issue, wrote "It is 
natural, but it is not scientific, to jump 
to the conclusion that these strays are all due 
to lightning strokes occurring probably at great 
distances somewhere on the earth's surface, 
or possibly in the free atmosphere between one 
bank of ionised air and another. This, however, 
ignores the possibility that the source of the 
strays may be far outside the earth. There is 
nothing unreasonable in supposing that the sun, 
let us say, may send us occasional electric 
waves. For example, in the colossal movements 
of matter associated with the formation of a 
solar prominence - movements that appear 
to take place with enormous velocities - 
electric discharges may be brought about of 
magnitude far transcending anything that can 
happen on the earth. These would give rise 
to electric waves which might reach the 
earth in perceptible intensity and constitute 
a proportion of our strays. On the other hand, 
we must not forget that we on the earth's 
surface may be protected by our ionised 
atmosphere from these extra -terrestrial waves. 
It is just such problems as these that the 
British Association Committee has set itself to 
inquire into 
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The BSR McDonald 810 costs around £40 
(excluding cartridge). But you may be tempted 
to spend £20 more on a transcription turntable 
that doesn't do any more for you. In fact, 
the 810 offers you more sophisticated features 
than most other turntables at this price. 
Its pre -programmed sequential cam system out- 
dates conventional cam gear and swinging plate 
mechanisms to bring you a new experience in 
smoothness, quietness and featherlight 
operation. The professional low mass 
transcription tonearm floats in a concentric 
gimbal arm mount, reducing tracking pressures 
to a minimum, and has a precise zerc balance 
adjustment over the full range of cartridge 
and stylus masses. 
The 63/41b turntable is driven by a high torque 
synchronous dynamically balanced 4 -pole motor. 
The wide selection of operating modes are all 
featherweight push- button controlled. 
Other technical innovations include an 
automatic tonearm lock to eliminate accidental 

damage to the stylus or record, a variable 
pitch control, rotating stub spindle, dual - 
range bias compensator, stylus position gauge, 
stylus cleaning brush, micro -gear stylus 
pressure control, slide -in cartridge carrier 
and viscous- damped cue and pause with 
exclusive friction clutch to keep the tonearm 
cued over the exact groove. 
The ADC K3E (elliptical) magnetic cartridge 
is recommended as an optional extra. 
We'll explain all the finer details when you 
send for our free illustrated brochure. 

Tc: BSR Limited, McDonald Division, 
35 Boldmere Road, Sutton Coldtield, Warks., B735UX 
Please rush me the new BSR McDonald brochure. 

Name 

Address 

WW30 .. 
R 

Mc DONALD 

Can you tell 
the difference between 

turntable? 

a 

WW-090 FOR FURTHER DETAILS 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit- £2495! 
The Cambridge - new from 
Sinclair 
The Cambridge is a new electronic 
calculator from Sinclair, Europe's 
largest calculator manufacturer. It 
offers the power to handle the most 
complex calculations, in a compact, 
reliable package. No other calculator 
can approach the specification below 
at anything like the price - and by 
building it yourself you can save a 

further £5.50 ! 

Truly pocket -sized 
With all its calculating capability, the 
Cambridge still measures just 
4i " x 2" x W. That means you can carry 
the Cambridge wherever you go 
without inconvenience - it fits in your 
pocket with barely a bulge. It runs on 
U16- type batteries which gives weeks 
of life before replacement. 
Easy to assemble 
All parts are supplied - all you need 
provide is a soldering iron and a pair of 
cutters. Complete step -by -step 
instructions are provided, and our service 
department will back you throughout if 
you've any queries or problems. 
The cost Z Just £27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 - so you're saving 
£5.50 ! Of course we'll be happy to supply you 
with one ready -assembled if you prefer - it's 
still far and away the best calculator value 
on the market. 

Features of the Sinclair Cambridge * Uniquely handy package. 
4k" x 2" x',- F', weight 32 oz. 

3: Standard keyboard. All you need 
for complex calculations. 

* Clear -last -entry feature. 
* Fully- floating decimal point. 
*Algebraic logic. 
* Four operators ( +, -, x, +), 

with constant on all four. 
* Constant acts as last entry in a 

calculation. * Constant and algebraic logic 
combine to act as a limited 
memory, allowing complex 
calculations on a calculator 
costing less than £30. 

X Calculates to 8 significant 
digits, with exponent range 
from 10-20 to 1079. 

-X- Clear, bright 8 -digit display. 
X Operates for weeks on 

four U16 -type batteries. 
(MN 2400 recommended) . 

www.americanradiohistory.com

www.americanradiohistory.com


A complete kit! 
The kit comes to you packaged in a heavy -duty polystyrene container. 
It contains all you need to assemble your Sinclair Cambridge. 
Assembly time is about 3 hours. 
Contents : 

1. Coil. 
2. Large -scale integrated circuit. 
3. Interface chip. 
4. Thick -film resistor pack. 
5. Case mouldings, with buttons, window and light -up display in 

position. 
6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack (diodes, resistors, capacitors, 

transistor). 
9. Battery clips and on /off switch. 

10. Soft wallet. 

Actual size! 

41in long 2in wide x%in deep 

This valuable book - free I 
If you just use your Sinclair Cambridge for 
routine arithmetic -for shopping, 
conversions, percentages, accounting, 
tallying, and so on - then you'll get more than 
your money's worth. 
But if you want to get even more out of it, 
you can go one step further and learn how to 
unlock the full potential of this piece of 
electronic technology. 

f; , .117 

How ? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact - packed 32 
pages it explains, step by step, how you can 
use the Sinclair Cambridge to carry out 
complex calculations like : 

Logs Tangents Currency conversion 
Sines Reciprocals Compound interest 
Cosines nth roots and many others... 

sinlair 
Sinclair Radionics Ltd, London Road, St Ives, Hunts. 
Regno: 699483 England VAT Reg.no: 213 8170 88 

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair - Europe's largest electronic calculator 
Manufacturer - have the necessary combination of skills and scale. 
Sinclair Radionics are the makers of the Executive - the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best -seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 
But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've almost 
certainly heard of them -the Sinclair Project 60 stereo modules. 
It seemed only logical to combine the knowledge of do- it- yourself kits with the 
knowledge of small calculator technology. 
And you benefit I 

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch -and we guarantee a correctly -assembled calculator for one year. 

Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form : £24.95 + £2.50 VAT. (Total : £27.45) 
Price fully built: £29.95 + £3.00 VAT. (Total : £32.95) 

ro: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE17 4HJ 

Please send me 
a Sinclair Cambridge calculator kit at 

£24.95 , £2.50 VAT (Total : £27.45) 
a Sinclair Cambridge calculator ready built 

at £29.95 - £3.00 VAT (Total : £32.95) 
*I enclose cheque for £ , made 
out to Sinclair Radionics Ltd, and crossed. 
*Please debit my *Barclaycard /Access 
account. Account number 

L *Delete as required. 

WW-091 FOR FURTHER DETAILS 

Name 

Address 

PLEASE PRINT 
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Listen. Philips sound is out of this world 
and doesn't cost the earth. 

High -quality stereo headphones are 
usually expensive. 

But not these from Philips. 
They give you beautifully crisp, clear 

sound at a very reasonable price.And a 

'sound dimension control' on the head- 
phones lets you adjust the stereo effect 
to your own taste. 

The frequency range is 16- 20,000 Hz. 

Sensitivity is 112 dB at 1 mW. And 
since they weigh only 16 oz, they are 
comfortable to wear. 

These N6302 headphones fit most 

Philips tape recorders and amplifiers. 
Hear them at your Philips dealer's. 

And for a brochure on other Philips 
headphones and all Philips audio 
and recording accessories, write to 
Philips Electrical Ltd., Dept SP, Century 
House, Shaftesbury Avenue, 
London WC2H 8AS. 

PHILIPS PHILIPS 
Simply years ahead. 
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Linear Voltage Controlled Oscillator 
A novel configuration which utilizes an i.c. transistor array and is 
capable of a linearity better than 1% per MHz 

by J. L. Linsley Hood 

The growing use of phase locked loop 
systems in applications such as very high 
quality f.m. demodulators, in which a high 
degree of linearity between input frequency 
and output (control) voltage is sought, 
has focused attention on the characteristics 
of the available voltage controlled oscilla- 
tors (v.c.os) - the linearity of the phase 
locked loop is mainly determined by, and 
cannot be better than, that of the v.c.o. 
contained within it. However, although the 
availability of a very linear v.c.o. system 
would allow improvements to be made in 
phase locked loops built around it, the 
usefulness of a circuit arrangement having 
a linear voltage /frequency charac- 
teristic extends beyond this to such 
applications as r.f. telemetry, "wobbula- 
tors", f.m. broadcast transmissions, and 
linear f.m. signal generators. 

It is convenient in practice if the v.c.o. 
can be constructed using some form of 
multivibrator circuit in that this avoids the 
need for inductors, and, with a regard to 
the potential use of such a v.c.o. in an f.m. 
tuner demodulator system with an i.f. of 
10.7MHz, it is desirable that the controlled 
frequency range of the circuit should 
extend some way above this. In view of the 
small lead inductances and stray capaci- 
tances which are demanded for satisfactory 
operation of anÿ multivibrator circuit at 
these frequencies, it is helpful if the device 
can be constructed using some readily 
available high frequency linear integrated 
circuit, and the component arrangement 
has been chosen with this object in mind. 

Circuit development 
A number of multivibrator arrangements 
can be adapted to operate in a voltage 
controlled mode, but for optimum perform- 
ance in high frequency applications, the 
non -saturating emitter -coupled systems are 
preferable. A suitable configuration for a 
free running square -wave generator is 
shown in Fig. 1. 

In this the operation of the circuit is to 
switch the current available from the con- 
stant current source backwards and 
forwards between Tr, and Try. Resistor R, 
is the collector load of 71 Z. When this 
transistor is conducting, the voltage drop 
across R, will always be constant and 

Trx 

) 

constant 
current 
source 

Vref 

Fig. 1. Multivibrator configuration for a 
free running square -wave generator. 

+10V 

CT 

3 

z MFC 6010 

1k 

Vo t 

tOOn 

R2 yt00n 

T 

Fig. 2. Square -wave oscillator with a 
high long term stability. Operation is up 
to at least 20MHz. 

Vref 

Fig. 3. "Current mimic" circuit which 
can be used to substitute the timing 
resistor, R2, in Fig. 2. 

independent of the h.t. voltage supply, 
provided that this does not alter the output 
of the constant current source. This 
arrangement offers a high degree of intrinsic 
frequency stability and if CT or RZ is made 
variable, the "base" frequency can be 
altered. 

A practical system is shown in Fig. 2, 
using a Motorola MFC6010 i.f. integrated 
circuit amplifier, which incorporates a long 
tailed pair, a constant current source and 
a reference voltage point. With a stabilised 
h.t. supply, this circuit gives a high long 
term frequency stability, and will operate 
to at least 20MHz. 

This circuit arrangement can be con- 
verted into a linear and stable voltage 
controlled oscillator by the substitution of 
a "current mimic" or "current mirror" 
circuit for the timing resistor RZ in Fig. 2. 

Current mimic operation 
The circuit configuration shown in Fig. 3 

is widely used in integrated circuit 
manufacture, as for example in the 
Motorola MC3401P to provide a non - 
inverting input on a Liniac type amplifier, 
or in the RCA CA3060/3080 micropower 
op -amps, to replace load resistors. Its 
attractiveness to the monolithic integrated 
circuit manufacturer arises from the ease 
with which identical pairs of transistors 
can be fabricated in this process. 

If a given forward bias voltage is applied 
to the bases of an ideal identical pair of 
transistors, the same current will flow in 
the collector circuits of both. If, now, the 
bases of both of these transistors are joined 
to the collector of one of these (Tre), and a 
certain current is drawn from this, this 
current will be the collector current of Tra 
plus the two base currents. Since the forward 
base potential of Tra has adjusted itself to 
the level required to produce the collector 
current of Tra, it will also have adjusted 
the base potential of Trb to produce the 
same collector current in Trb. 

This will imply that the output ( "mirror ") 
current of Trb will be the same as the 
current drawn from the input, less the two 
base current contributions. If the current 
gains of the transistors used are high 
enough, or if - as will be the case in 
integrated circuit manufacture - the 
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areas of the transistor junctions are 
trimmed to suit, the two currents (the input 
current and the mirror current) will be very 
nearly identical, and this identity will hold 
good over a wide current and temperature 
range. Although this is an integrated 
arrangement, discrete transistors can be 
used if their characteristics are reasonably 
closely matched. 

In several circuits of the type shown in 
Fig. 4, the transistors used in the mimic 
circuit were BC 184s in which the base - 
emitter forward voltage drop was matched 
by selection to about 10mV at 50,uA 
forward current (i.e., say 0.58V to 0.59V). 

This is inconvenient, but not difficult if one 
has a voltmeter and six or eight similar 
transistors to choose from. Although 
BC 184s were used, any other similar 
small signal silicon devices would serve 
just as well. 

The performance of the circuit shown 
in Fig. 4 is given in Fig. 5. The relationship 
between the control voltage and the 
frequency had a linearity better than 1% 

per MHz, and the frequency stability was 
as good as that of the author's signal 
generator during a six hour measurement 
period. 

In view of this encouraging performance, 

Wireless World, November 1973 

a means was sought for avoiding the 
inconvenience of having to select a matched 
pair of "current mimic" transistors, with= 

out the expense involved in the use of a 
matched -pair device. The solution was 
found in the use of an i.c. transistor array 
of the type contained in the RCA CA3046, 
of which the internal circuitry is shown in 
Fig. 6. In this particular case the array 
contains all the active components needed 
to make the v.c.o. circuit, including a 
matched pair of transistors. The circuit 
arrangement is in Fig. 7, for which the 
necessary interconnections across the base 
of the CA3046 are shown in Fig. 8. 

control 
voltage 

+sV 

R1 

47k 

I ( 

MFC6010 ( 

I ( 

100n 

100n 

Fig. 4. Circuit of the v.c.o. using 
discrete transistors for the current mimic 
circuitry. 

Q 5.5 

u 
50 

7.5 8 
I II 

9 10 11 12 125 
FREf,NENCY (MHz) 

Fig. 5. Performance of the circuit shown 
in Fig. 4. 

VCO 

RT 
27k 

O 
® 

Tr 

M 
o 

Tr4 

Fig. 6. Layout of transistors and pin 
connections for the i.c. transistor 
array contained in the RCA CA3046. 

CT 
5p 

o 

1k 5 
v - . Vout 

10 0 

Fig. 7. Circuit arrangement 
for the v.c.o. using the i.c. 
transistor array in Fig. 6. 
Numbers in brackets refer to 
pin connections. 

Fig. 8. Connections to the CA3046 which complete the circuit shown in Fig. 7. The 

view is from below. 
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Fig. 9. Control characteristic of the 
v.c.o. in Fig. 7. 
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The performance of this circuit for a 
timing capacitor of 5pF, and with the 
other values as indicated, is shown in 
Fig. 9. The linearity of this arrangement is 

as good as that of the circuit in Fig. 4, but 
the long term stability of the Fig. 4 circuit 
is slightly better. Several CA3046 units 
were tried and gave identical free running 
operating frequencies. 

Typical applications 
A simple phase locked loop configuration 
built around this v.c.o. and suitable for use 
as a high quality f.m. demodulator, using 
an f.e.t. as a synchronous chopper type 
phase sensitive detector, is shown in Fig. 10. 

An amplitude limited input r.f. signal, of 
nominal 10.7MHz frequency, and of about 
500mV amplitude is desirable for correct 
operation of the system. The output a.f. 
signal will be about 20mV for 75kHz 
deviation, with a second harmonic 
distortion content of about 0.07 %. 

An arrangement ' usable as a low 
distortion frequency modulated signal 
generator if a suitable low distortion sine - 
wave modulation signal is applied, or as a 
"wobbulator" if a sawtooth input signal is 
provided, is shown in Fig. 11. Increasing 
the capacitance of the timing capacitor 
will provide a proportional reduction in 
operating frequency, allowing the system 
to be used, if required, down to audio 
frequencies, as a voltage controlled oscilla- 
tor in electronic organ and similar applica- 
tions. 

As a final provocative thought, since it 
is possible to build voltage controlled 
oscillators (and phase locked loop demodu- 
lator systems containing these) whose 
linearity, over the 75kHz bandwidth 
normally used for f.m. transmissions, is 
better than 0.1 %, by some margin, is not 
the ball now in the court of the broad- 
casting authorities to take note of this, and 
improve their f.m. transmission quality? 

Books Received 
Noise and Modulation are two books by F. 
R. Connor and are respectively the fifth and 
sixth in a series of books on introductory 
topics in electronics and telecommunications. 
They are texts designed to assist students 
preparing for university degree examinations or 
for courses at a similar level. "Noise" presents 
a survey of the various conditions of electrical 
noise followed by mathematical ideas con- 
cerning random variables. Circuit noise, noise 
factor and noise temperature are then con- 
sidered. Finally, there is a comparative study 
of some important communication systems. 
"Modulation" provides a broad outline of the 
most important methods used in practice. 
Analogue methods such as amplitude and 
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Fig. 10. Phase locked loop configuration built around the v.c.o., suitable for use as an 
f.m. demodulator. The f.e.t. is used as a synchronous chopper type phase sensitive 
detector. 

modulation 
input 

10k 

fine 
frequency 

1l. 

deviation 

100n 

10k 

47k 

12k 

100n 

100 

820 

+9V 

h.f. signal 
output 

11 8v 
)1,2,4 

6k8 V.C.O. 7( 
CA3046 

10( 
6,3 14( ) 

12 13 5,9 

1k5 

2k2 220 

10p 30p 0 0 
etc. 

O o 

100n 

O 

O 

coarse 
frequency 

control 
O 
O 

-v 

Fig. 11. Using the v.c.o. in an arrangement for a low distortion f.m. signal generator, 
or as a "wobbulator ". 

frequency modulations are first considered and 
this is followed by phase modulation and the 
various types of pulse modulation. There is a 
final chapter on demodulation at the receiver. 
The material in both books is related to modern 
practice and a number of worked examples are 
included. Both hooks cost £1.10, and have 
approximately 100 pages each. Edward Arnold 
Ltd, 25 Hill Street, London W 1X 8LL. 

The Directory of Instruments, Electronics & 
Automation 1973 (ninth edition) contains 
collated information on manufacturers. trade 
names, equipment and components in the 
electronics industry. Sections come under the 
headings diary of events, association addresses, 

who buys, U.K. agents, trade names, manu- 
facturers' addresses and a buyers' guide. Price 
£7. Pp.328. Morgan- Grampian (Publishers) 
Ltd., 30 Calderwood Street, London SE 18 6QH. 

Recent additions to the Foulsham -Tab books 
on electronic topics and published by W. 
Foulsham & Co. Ltd., Yeovil Road. Slough, 
Bucks, are: 

How to Solve Solid State Circuit Troubles 
by Wayne Lemons, Price £1.75. Pp.304. 

How to Build Solid State Audio Circuits by 
Mannie Horowitz. Price£1.75. Pp.320. 

How to test almost everything electronic by 
Jack Darr. Price £ 1.30. Pp.160. 
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Which Way Does Current Flow? 
Some thoughts arising from recent correspondence 

by "Cathode Ray" 

I would probably be flattering myself 
excessively if I imagined for one moment 
that, when Messrs Banthorpe, Ellis and 
Whitehead' appealed for the direction of 
an electric current to be deemed to be the 
same as that of the electrons composing 
said current, it entered the heads of any of 
them to think "Well, anyway, old Cathode 
Ray will back us up ". If, however, the 
question of what I would be expected to 
think about it had been put to them, as a 
minor matter of academic interest, they 
might confidently have claimed me as a 
potential ally, since in so far as I am well 
known at all I am well known as one who 
decides on circuit conventions by 
processes of logic and common sense 
rather than by what is generally accepted. 
They might have quoted as evidence my 
strong support for the heretical doctrines 
of M. G. Scroggie on phasor diagrams and 
their mass of related conventions. Beside 
this complex thesis, the case for abolishing 
the conventional direction of current flow 
in favour of the direction of electron flow 
(they would say in chorus) is simplicity 
itself as well as being exquisitely logical 
and commonsensical. So C., diode Ray 
could not but stand shoulder to shoulder 
with them. 

Rows, fields and tracks 
It is true that their case was severally 
put forward in terms that nearly brought 
tears to my eyes. I'm sure they meant well. 
And I hope they won't take it too hard 
when they find that their idol (self -flattery 
again!) has feet of clay (Daniel 2, 41 -43). 
But it is a fact that I find myself having 
more in common with what Thos. 
Roddam divertingly proclaimed from the 
next bed to mine in the Geriatric 
Technologists' Home, as well as with the 
plain Yorkshire words of A. Parnham, 
also recorded on the p.386 already cited. I 
hope this revelation of my reactionariness 
will not cause a mass defection from the 
ranks of my followers (if any) -at least, 
not until they have read right through to 
the end, which is not far distant. 

Roddam argues against reversing the 
usual convention (i.e., "current" opposite to 
electron flow) on the grounds that (a) to 
do so would cause a great upset (at which 
he hints by pointing out that among other 
things it would make nonsense of all diode 
and transistor symbols), and (b) (although 

one suspects that he personally might find 
such an upset quite amusing) there is 
really no need for it if only we stopped 
bothering our heads unnecessarily with 
charge carriers, which can safely be left to 
the electronic device makers, and dealt 
simply in fields and "current tracks ". 

But you may not be ripe for accepting 
such a revolutionary plan (and I wouldn't 
blame you). In that case you must 
meditate on the fact that not all electric 
charge carriers are electrons. In this 
respect electricity differs fundamentally 
from air and water, held up by Banthorpe 
as examples for it to copy. And although 
Ellis may not be able to satisfy his 
commendably inquisitive students on why 
there are two kinds of current (unless he 
has a hot line to the Creator) he cannot 
deny the fact. A great many carriers are 
holes and positive ions. So the choice of 
which to regard as positive for the purpose 
of specifying direction of current flow is 
arbitrary anyway. Even if we yielded to 
the entreaties of the enemies of the current 
(in two senses) convention and overthrew 
it we would not rid ourselves of the 
anomaly of some charge carriers flowing 
the wrong way. 

The answer that would undoubtedly 
emerge from Messrs Banthorpe, Ellis and 
Whitehead is that, as practical current 
carriers, electrons are in a large majority, 
having in metallic circuits at least a virtual 
monopoly; and that should decide the 
matter. The sacred cause of Democracy 
and all that. Students would still have to 
face the fact of current carriers flowing in 
the opposite direction to the currents they 
carried, but less often than at present, and 
every little helps. Whether that little would 
be enough to justify reversing very nearly 
all the books is a big question, however. 

Perhaps it would help to answer it if we 
went on to a point that the current 
revolutionaries don't seem to have 
considered, or if they have then not 
enough. Suppose we did what they said 
and agreed to call the positive direction of 
electric current the direction in which the 
electrons composing that current were 
flowing, or, if the flow was of positive 
carriers, the opposite direction. Would 
students be any less confused than they 
are now if they were told that the positive 
direction of current was the direction in 
which negative charges were flowing, or 

opposite to the direction in which positive 
charges were flowing? Or that (as 
suggested by Banthorpe) current flows 
from negative (i.e., a deficit) to positive 
(surplus), like water doesn't flow from the 
bottom of a well to the top of a hill? 

Too much, too late 
On the reasonable assumption that the 
students would be even more confused by 
this, the revolutionaries would be driven to 
deciding to call electrons positive charges. 
That would have been an excellent idea 75 
years ago when electrons were discovered. 
But now? The imagination boggles. As my 
fellow geriatric has pointed out, all 
rectifier, diode and transistor symbols 
would need to have their arrow heads 
reversed. The electric fields would have to 
be changed around too. All those + and 
- things in books on electronics would 
have to be interchanged. There would be 
great fun in deciding whether your car 
battery had been made before or after R 
Day and so whether red should be taken 
to mean black and vice versa, or not. And 
what about Fleming's right and left hand 
rules? And the corkscrew rule? Would we 
have to reverse magnetic field 
conventions? As in the administration of 
VAT, problems would multiply as one 
went along. Before we were finished, the 
operation of changing Britain over to the 
right -hand rule of the road would look 
simple and straightforward. 

Believe me, I'm truly sorry td be 
numbered with the reactionaries, but in 
this matter (as the key worker says when 
he downs tools for a 50% rise) I have no 
alternative. 

Reference 
'Wireless World June, 1973, p294 and August, 
1973, p.386. 
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New Products 

Reverberation unit 
A variable decay reverberation system 
suitable for control room or portable use 
has been introduced by Feldon Audio Ltd. 
Manufactured by Quad -Eight Electronics 
of California, the RV -10 features a 
patented new approach to mechanical 
reverberation simulation which is claimed 
to provide a clean, transparent sound 
comparing favourably with existing 
devices or chambers. 

The creation of totally new effects can 
be achieved by four different initial delays 
developed by independent transmission 
lines and the full delay pattern is released 
after 55 milliseconds. The reverberation 
runs in four continuous trains of multiples 
of the delay times with a signal to noise 
ratio of 60dB. Immunity to external noise 
is better than 55dB which makes the 
RV -10 ideal for use in control rooms under 
high -level monitor conditions. It also 
features 3 steps of low frequency roll -off 
which are 100Hz, 250Hz, 500Hz at 18dB 
per octave. Completely self contained, the 
unit is 19 X 3+ X 10 #in and 17 lb in 
weight. 

Distortion in the drive and recovery 
system is under 0.25% up to full output 
level of + 18dBm maximum. The input 
sensitivity is +4dBm and is continuously 
variable down to -20dBm with internal 
trim pot. Input/output impedance is 
6009, transformer isolated and floating. 
The effective bandpass of the RV -10 
reverberation system is 100Hz to 7kHz 
which is independent of the variable decay 
time setting. The overall frequency 
response has been limited to the useful 
reverberation bandwidth. This is claimed 
to be good industry practice and in con- 
junction with built -in filters eliminates the 
need for external filtering. Input and output 
connections are Jones barrier strip, and 
power requirements are 117V a.c. at 12W. 
Professional Equipment Division, Feldon 
Audio Ltd, 126 Great Portland Street, 
London W 1N 5PH. 
WW 309 for further details 

17in storage c.r.t. 
The direct -view storage cathode -ray tube 
type E722A manufactured by English 
Electric Valve Co. Ltd., provides very 
bright displays of information, ranging 

from single transients and recurrent wave- 
forms to half -tone pictures. Designed 
primarily for use in air traffic control 
radars, it is equally useful for medical, 
tabular display or other applications 
involving viewing under high ambient 
light conditions. 

A new type of annular flood gun is used 
in the E722A which gives a uniform high 
brightness level across the whole of the 
display area. The useful viewing screen 
area is 153 square inches (995 sq cm). 
A storage time of two to three minutes is 
normal with only ten per cent degradation 
of contrast. Storage can be extended by 
electronic methods to ten minutes or 
longer. 

The image can be completely erased in a 
fraction of a second and selective erasure 
of information such as aircraft identifica- 
tion labels is possible. English Electric 
Valve Co. Ltd., Chelmsford, Essex CM1 
2QU. 
WW 310 for further details 

TV sweep generator 
A high frequency -setting accuracy of better 
than 1.0% combined with a broad 
frequency range extending from 3- 860MHz 
is provided by the PM5334 Philips TV 
sweep generator from Pye Unicam Ltd of 
Cambridge. Featuring eight front -panel 
selected sweep ranges that employ 
individual oscillators, the PM5334 covers 
all the frequencies needed for TV -set i.f. 
chroma and sound alignment, those for 
similar f.m.- receiver i.fs and TV bands 
I, III, IV and V, and f.m. band II. Fixed 
frequency markers are employed at 
important frequencies (5.5, 10.7 and 
38.9MHz) and a variable one is available 
for use on any of the ranges. 

The instrument also provides a con- 
tinuously adjustable sweep width on each 
range with an additional control permitting 
the selected frequency width to be centred 
on the range scale. A further facility permits 
the sweep frequency to be adjusted in the 
range 8 -50Hz. 

The output on the PM5334 is stabilized 
and can be adjusted 80dB down from a 
maximum of 200mV. with the additional 
possibility of modulating this output with a 
I kHz signal. It is also possible for signals 
to be provided at this output which 
represent any of the fixed marker 
frequencies ± the variable -marker 
frequency (modulated or unmodulated), 
and a further output provides just the fixed 
marker frequencies as carrier signals. 

A further feature of this instrument is its 
built -in bias -voltage source (0 -30V floating) 
which eliminates the need for a separate 
supply for this purpose in radio or television 
(both monochrome and colour) alignment 
work. It basically means that only the PM 
5334 and a dual -trace oscilloscope, such as 
Philips PM3110, are needed for complete 
alignment of, for example, TV -set i.f. and 
subcarrier stages. 

A front -panel colour -coding system is 
provided which associates a given function 
with its specified operation of the 
instrument. Pye Unicam Ltd., Cambridge. 
WW 311 for further details 

Illuminated lever switch 
The Lever Lite III, from Souriau, is a part 
of the Switchcraft range of illuminated 
switches. It is available with three switching 
functions with alternatives up to eight pole 
double throw switching and giving a 
different colour of lever in each position. 

Non -locking and locking (momentary) 
types are available. The contact springs are 
silver plated phosphor bronze with precious 
metal contact and the housing and lever of 
moulded plastic. Souriau (U.K.) Ltd, 
Shirley Avenue, Vale Road, Windsor, 
Berkshire. 
WW 312 for further details 

Desoldering braid 
The use of pure copper desoldering braid 
is accepted as an easy and effective aid to 
the desoldering of electronic components. 
But there has always been a severe 
disadvantage to its use because previously 
available desoldering braids usually 
contain a highly corrosive flux which is 
activated when used with a soldering 
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instrument. A new desoldering braid 
available from GDS Sales Ltd, does not 
contain a corrosive flux. Instead, a new 
formula flux is used which is based on resin 
and organic compounds. Adcola desolder- 
ing braid is available from GDS in three 
sizes: AA (1.5 X 0.4mm); AB (1.7 X 

0.7mm); BB (2.8 X 0.7mm). Each type 
costs £6 per box of ten spools. GDS 
(Sales) Ltd, Michaelmas House, Salt Hill, 
Bath Road, Slough, Bucks. 
WW 307 for further details 

110° deflection yokes 
A range of colour TV deflection yokes has 
been announced by General Instrument 
Europe. It includes the type XP73 1 1. 

XP731213 and 19194 Series assembly for 
use with 67mm colour picture tube type 
A67 -150X. 

Facilities for rotating the yoke within 
the housing are provided for picture 
sauaring. Adequate axial movement for the 
yoke is provided for "red balling" prior to 

clamping the yoke in its optimum position 

for good beam landing. 
The auto wound toroidal horizontal and 

vertical windings are laid into grooves 
formed in the plastic end caps mounted 
on the front and rear ends. of the ferrite 
yoke core. This precision turns placement 
ensures good and consistent convergence 
standards comparable to those currently 
being obtained on 90° receivers using 
conventional saddle coils. 

The plastic housings are moulded from 
self extinguishing material conforming to 

at least U.L. SEI standards. whilst the 
terminal panels are of flame retardant 
s.r.b.p. material. 

With the deflection yokes. G.I. has 
announced a radial convergence /purity 
panel designed for mounting on the rear of 
the 110° PST deflection yoke type XP 
7311 etc. The coil assemblies contain 
windings for dynamic horizontal and 
vertical convergence control together with 
additional windings for electro- magnetic 
static shift. These assemblies are mounted 
on a flame retardant etched copper clad 
phenolic laminated panel conforming to 
BS 3888 (PPCD), DIN 40802 (C) and 
NEMA L1 -1 -1971 (FR2). A self ex- 

tinguishing plastic mount to UL SE1 

standards secures the purity magnets. The 
convergence assembly can be supplied with 

or without the integral purity correction 
magnets. Where dynamic blue width 

correction is not required. use of the G.I. 
blue lateral/purity device type 19194 -1 is 

recommended. This last device is mainly 
constructed in plastic material conforming 

Auto ranging multimeter 
Keithley Instruments have introduced a 34 
digit autoranging multimeter using 1.e.d. 

display. The Model 165 has autorange and 
automatic polarity switching facilities; 
manual ranging is also provided for all 

functions. 
As a d.c. voltmeter, the Model 165 

covers measurements from 10V to 1000V 
with six full -scale ranges. Most d.c. voltage 
ranges offer +0.1% reading accuracy plus 
a nominal digitization error. On the six a.c. 
voltage ranges, the 165 permits measure- 
ments over a frequency range of 20Hz to 
20kHz with specified mid -band accuracies 

of 0.7% to 0.9 %. Useful measurements may 
be made beyond these limits from 10Hz 
to 100kHz. 

The a.c. current ranges cover five 
decades from 100nA resolution to 2A, with 
the same frequency range as a.c. voltage. 
The d.c. current ranges span seven full- 
scale decades, with overall sensitivity of 
1nA to 2A. Full range voltage drop is only 
10mV on all except the IA range where it 
is 100mV. Resistance ranges also cover 
seven decades, with 0.151 to 200M.í1 
sensitivity. Keithley Instruments Ltd, 
1 Boulton Road, Reading, Berks. 
WW 306 for further details 

165 AUTORANGING MULTIME R 

to UL SEI standards. A plastic knob 
moves two sliding plates. containing fixed 
magnets. in opposite directions to control 
the lateral movements of the blue and 
red /green beams. The purity magnet rings 
are mounted at the rear of the main 
assembly. General Instrument Europe 
S.p.A. 20149 Milano P.22a Amendola 9. 
WW 301 further details 

Panel mounting 
potentiometers 
The T162P6 is a cermet 4 -in rectilinear 
potentiometer. It is fitted with an adapter 
manufactured from Delrin 500 and is bolted 
to the front panel giving accessibility to the 
screwhead for easier adjustment. Corn - 
pared to a plain hole this mounting provides 
positive screwdriver location, a dust sealed 
panel and a much neater appearance. 
Other advantages of this product are said 
to be the high strength of the component to 
adapter joint with a push out minimum of 
10 -lbf. and an anti -rotation threaded bush, 
with washer and nut which locks the 
component firmly to the panel. The 
dimensions of the basic potentiometer are 
increased by a minimal amount. the 
remainder of the specification being the 
same as for the basic potentiometer type 
T 162P. Also available are the T62P6, ' -in 

rectilinear and the T72P6, 1 -in rectilinear 
potentiometers with wirewound elements. 
Electrosil Ltd. Pallion Works, Sunderland, 
Co. Durham. 
WW 305 for further details 

Variable -phase generator 
A low -freauency limit of 0.1Hz is provided 
in the latest addition to Philips range of l.f. 
eouipment. available from Pye Unicam Ltd 
of Cambridge. Known as the PM5I6I,this 
0.1Hz to 1MHz variable -phase generator 
also has low signal distortion. this being 
typically 0.0696 between 100Hz and 
50kHz. 

It is intended primarily for use as a 
sine -wave signal source in analogue -type 
simulator systems, such as those employed 
in process control and biomedical work. 
and also in audio and stereo work. An 
important feature is its dual- output system 
that permits the first output to be employed 
as the reference for the second so that a 

defined phase relationship can be maintain- 
ed between the two. This phase difference 
can be adjusted in 30° steps up to 360 °, 
and continuous phase adjustment is possible 
over the range of each step. 

Apart from this, the PM5161 has two 
outputs, one with a 5051 impedance and the 
other with a 60051 one, and both can 
provide a 10Veff output signal unloaded. 
The unit's outputs are short- circuit proof 
and each output can be attenuated using 
the 0 /20 /40dB attenuation control. 

Among its other characteristics the 

PM5161 has a stability of better than 
550 p.p.m. /24hrs long -term and better than 
100 p.p.m. /15mins short term. Its phase 
error is less than 3.5° up to 100kHz and 
7° to 1MHz, and frequency accuracy 
better than 3% to 100kHz and 5 °i% to 
1MHz. Pye Unicam Ltd, Cambridge. 
WW 303 for further details 
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Amid the wealth of accomplishment of audio technology world -wide, 
the design of quality loudspeaker systems remains uniquely a sphere of British eminence. 

Whether you be primarily music - lover, high-fidelity enthusiast or home- maker, 
these superlative products have a groat deal to offer you. 

Mordaunt-Short Ltd 
The Causeway Petersfield Hampshire GU31 4JT 

Tel. Petersfield (S.T.O. 0730) 463115 
Designers and Manufacturers of Quality Loudspeaker Systems 

Name 

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

Address 

WWII 

WW-093 FOR FURTHER DETAILS 

THE GRAND PRIX 
AWARD WINNER. 

Illustrated is the Grand Prix Award winning 725 amplifier. 
Awarded the first prize for engineering design In Japan earlier 
this year. 

The 725 Is one of a range In the ONKYO Integra Series. Basic 
specification - Maximum 70 watts, frequency response of 
15- 70,000 Hz (RIAA O.6dB). Harmonic distortion less than 0.05%, 
Hum and Noise (IHF) better than 100dB. Features include multi h step -up terminal, 

c. 
If you would like further information on this model or any other 
in the ONKYO range, please fill in coupon below. 

To 

Please send me further details of: Audio System , Integra Series , Four Channel Surround Stereo 

Name 

Address 

Artistry in sound 
Ill 

J. Parkar & Co. (London) Ltd., Parkar House, Beresford Avenue, Wembley, Middx. 

WW -094 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


a68 Wireless World, November 1973 

Eddystone Radio 
Golden Jubilee Year 1923 -1973 

Economy! Simplicity! Reliability! 
1830 Series C.W, M.C.W, A.M, S.S.B Crystal controlled 

Transistorized HF /MF 
general purpose receiver 

120 kHz - 30 MHz in 9 ranges 

Rack mounting as standard 

Cabinet optional extra 

AC or battery operation 

British MPT approved as 
ships reserve receiver 

Illustrated brochure from: 

Eddystone Radio Limited 
Alvechurch Road, Birmingham B31 3PP. Tel: 021 -475 2231. Telex 337081. 

A member of Marconi Communication Systems Ltd LTD /ED105 

WW -135 FOR FURTHER DETAILS 

ESI Nuclear = 
Experiments in Physics 

Measure ',C' with an LED 
* No moving parts 
* Accuracy better than 1% 
* Measures velocity in other media 
* Easily set up on optical bench 

The velocity of light is measured from the 
phase difference between the output of a 

light emitting diode modulated at 45 
MHz, and the beam reflected back over 
a 2m optical bench. The phase is dis- 
played on an educational oscilloscope 
by beating with a reference signal 25KHz 
lower. The algebra, showing that the 
phase is transferred to the 25KHc beat 
signal is suitable for A level work. 

Price £98. 
See ESI at the ASE Meeting, Leeds, or 

call ESI Nuclear Ltd., 2 Church Road, 

Redhill, Surrey. Tel: Redhill 64993. 

An associate company of Edwards 

Scientific International, Mirfield, 
Yorkshire. 

WW-095 FOR FURTHER DETAILS 
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STRUIVIECH 
Strunlech Engineering Co Ltd 

Coppice Side, Brownfiills, Walsall, Staffs. 

WW-096 FOR FURTHER DETAILS 
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Reach for 11 19 

the facts 
The facts are never very far away when you've got the latest 
Hi -Fi Year Book. Because it tells you everything you need to 
know about the Hi -Fi equipment on the market - what it 
does, what it costs, who makes it and where to buy it. It's 
packed with all the information you need to arrive at wise 
buying decisions - and it will save you money and time. 
The 1974 edition is completely updated, with extra pages 
and hundreds of new illustrations and specifications. And 
there is a host of absorbing articles on the latest Hi -Fi 
developments. Order your copy right away. 

Hi -Fi 
Year 
00k 

1974 £1.75 inclusive. 

! 
1 
1 
I 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

rrrr - - -rr 
ORDER FORM 
To: Room 15, Dorset House, Stamford Street, 
London SE1 9LU 
Please send me copy(ies) of 
at £1.75 per copy inclusive. 
I enclose cheque /p.o. value £ payable to IPC 
Business Press Ltd. 

Immommammiums Emu 

1 
1 
I 
I 
1 
I 
1 
I 

Date 1 
1 
1 
1 
1 

1 
1 

.1 
WW 

Hi -Fi Year Book 1974 

Signature 

Name 
(please print) 
Address 

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

iummommummommumsmin 
WW -097 FOR FURTHER DETAILS 
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GENERATORS 
MARCONI TF867 STANDARD SIGNAL 
GENERATOR Carrier Frequency. 

Range: 15Kc /s- 
30Mc/s in 11 bands. 
Calibration Accur- 
acy: ± 1%. 
Stability: After warm 
up the drift In a 10- 
minute period is, 
typically, less than 
0005% for carrier 
frequencies up to 
3.2Mc/s and less than 
001° %, from 32 -2 
30Mc/s. 
Output Voltage: 
0.411V -4V. 
Impedance: 75 ohms 
nominal for outputs 
from 2-4 v. 75 ohms 
for outputs from 
4µV -2V. 13 ohms 
for outputs from 
0.40.V -0.4V. 

Accuracy: below 3Mcls ±0.25dB of ±0.11W. 3- 10Mc /s A03dB or 
0021.V. 10- 30Mcls ±1.0dB or ±0'5µV. 
Power Supply: 100 -125V, 200 -250V 40- 100cls. Dimensions: 18 in. high x 
21 in. wide x 140 in. deep. Price £165 00 

DOUBLE PULSE GENERATOR TYPE TF 1400/S 
10 c/s -100 Kc /s. Complete with TM 6600. Pulse adjustable 
between 1.5 µsec. before and up to 3,000 µsec. 

PRICE £145.00 

MARCONI A.M. SIGNAL GENERATOR TYPE 
TF801 D 
10- 485Mc /s in five ranges. Output 0.1µV -1 Volt E.M.F. 
External Sine A.D. Frequency30c /s- 50Kc /s. PRICE £195 

PHILIPS SQUARE WAVE GENERATOR MODEL 
GM2314 Range 15 c/s -200 Kc /s. Duration of square wave 
pulses between 0.75 µsec and 40 m /sec. Square wave 
voltage 10V PRICE £7500 
AMPLITUDE MODULATOR TF1102 
100Kc /s- 300Mc/s Sine -wave from 20 c /s -15 Kc /s and 
20 x /s- 500Mc /s £3500 
MARCONI Type TF987/1 NOISE GENERATOR 
1 -200 Mc/s f 0 5DB £2000 
MARCONI TF2092 NOISE GENERATOR £29500 
MARCONI VHF SIGNAL GENERATOR TF 1145 
450 -1900 Mc /s £29500 
PHILIPS VIDEO GENERATOR GM2887 £95.00 

HEWLETT PACKARD SIGNAL GENERATOR 608B 
10 -400 me in five bands. Output voltage 0.1 mV -0.8 
Volt 50 ohm. £165. 
MARCONI H.F. CIRCUIT MAGNIFICATION 
METER TF886A 
A direct reading Q Meter 15 -170 Mc /s Magnification 
60 -7200 Q £45.00 

MARCONI DISTORTION FACTOR METER TF142F 
100 c /s -8 Kc /s 0.05 % -50% Measures all spurious com- 
ponents up to 30Kc /s £3500 
MARCONI PULSE GENERATOR TF675E 
Repetition Frequency 50c /s- 50Kc /s 015- 40tSec £3500 
MARCONI WIDE RANGE R.C. OSCILLATOR 
TF1130 
Sine -waves 10c/s -Mc/s, square waves 10c /s- 100Kc/s 
Directo outputs up to 31.6V. Attenuator with three 
impedances. £120.00 
HETERODYNE UNIT TF1221 
2Kc /s- 100Mc/s £4500 
WAYNE -KERR NOISE GENERATOR CT410 
A portable instrument for measuring the noise factor 
of radio receiving equipment, metric radar receivers, 
and radar wide -band i.f. amplifiers in the band 
15KHz- 160MHz. £75.00 

MARCONI TYPE TF801A SIGNAL GENERATOR 
Frequency range: 10MHz to 310MHz. 0/P voltage: 
0-100 db relative to 200 mV into 75ohm IV CW 0/P 
available. Internal modulation: 400Hz, 1kHz and 5kHz 
to 80% sine or square. £4500 
ADVANCE TYPE D1 /D SIGNAL GENERATOR 
Frequency range: 10MHz- 300MHz. 0/P voltage: 
1 V -10mV. £25.00 
ROHDE & SCHWARZ SIGNAL GENERATOR 
BN4105 30 -300 Mc f 1% Output 3 Volt. £35000. 
HEWLETT PACKARD 8690 SWEEP GENERATOR 
plus 8693B Plug -in. 3.7-8.3 GHz. £1,69500. 
MARCONI TF995A/2M 
AM/FM Generator. £325.00. 

FANTASTIC VALUE 
IN OSCILLOSCOPES 

TEKTRONIX 
524AD £125 
535A DC -30 Meg £205 

Main Frame 
545 I V 

£225 
With CA time base 

545A £295 
HEWLETT PACKARD185B 
Sampling Oscilloscope DC- 
1000 Meg complete with 187C 
Dual Trace AMP has 350 
microsec. Rise time (1000 
MC). £395 

COSSOR CDU 110 
Dual Channel Transistorised DC -25 MHz at 5mV/cm. 
0.2 microsec. -0.5 W 3% 5X Magnification extends 
sweep speed to 40 nanosec. /cm. Sweep delay 180 

nanosec. £249.50 

COSSOR CDU 120 
Dual Channel fully transis- 
torised 50 mV /cm to 10V 
DC -60 MHz. Rise time 6 

nanosec. 1 mV/cm at 25 MHz. 
0.1 microsec. £34950 

COSSOR CDU 150 
Rugged Transistorised fully 
portable Dual Channel DC -35 
MHz at 5mV /cm. As used by 

numerous government departments (c /f CT531) £375 
COSSOR. The very latest Cossor 4000 Dual beam. 
55 MHz at 50mV/cm Trigger. SCOOP -ONE ONLY £425 
DYNAMCO 7100 1Y2 7100 1x2 Oscilloscope. Dual 
channel with sweep delay, suitable for computer main- 
tenance and most laboratory applications 30MHz, 1mV 
10ys to 5s delay. BRAND NEW £295. 

Smeemmeto 

MINITRON 
Type 3015F 7 Segment display 
showing figures 0 -9 plus decimal 
point. Character of 9mm height. 
In 16 DIL case. 

NEW LOW PRICE £1.40 
SN7447N BCD Decoder Driver £1.00 

SINE COSINE POTENTIOMETER 47K 
Precision component by Pye. Model 2002. 
Manufactured to rigid Ministry specification. 
The assembly consists of three units 
mounted In one frame. Each unit contains 
two sine and two coside potentiometer 
sections, the sliders being ganged together. 
Electrical connections, 2 end taps, slider 
and centre tap. Mechanical IIP: 30 r.p.m. 
Max. torque: 31 oz. /in. Dimensions: W. 
61 in. H. 5 In. D. 71 in. Wt. 71 lbs. En equip- 
ment. Good condition. Price £5. Carriage 
extra. 

POWER SUPPLIES 
POWER SUPPLIES, IBM EX- COMPUTER 
HIGHLY STABILISED, TRANSISTORISED 
LOW VOLTAGE POWER SUPPLIES. 
These modular units incorporate overload protection on both 
INPUT and OUTPUT. Load regulation of 1% or better. Low 
ripple and fast response time. Input voltage 120 -130 50 Hz. 
Available in the following types: 
6 Volt 8 Amp £2100 
0 Volt 12 Amp £1700 
0 Volt 16 Amp £2000 

12 Volt 4 Amp £2000 
12 Volt 12 Amp £2200 
12 Volt 20 Amp £2400 
30 Volt 7 Amp £1000 

Aluminium frame 

TEKTRONIX 526 COLOUR TV VECTORSCOPE 
M00158M PAL £495. 
FAIRCHILD 766H /F Dual Trace á Delay Sweep P.O.A. 
MARCONI BATTERY /MAINS TF 2203 TRANS- 
ISTORISED, FULLY PORTABLE FAST RISE -TIME 
DE -20MEG RISE -TIME 23 n. sec. 50mV /cm. £135. 

DC AMPLIFIER BY ASTRODATA 885-235 £49. 

SAUNDERS OSCILLATOR CLC 7 -12 K /mc /s £25. 

MUIRHEAD D880A 2 Phase Decade Oscillator £75. 

TRANSISTROL TEMPERATURE 
CONTROLLER TYPE 990 
Completely transistorised self -contained direct deflecting units for 
indicating and controlling temperature accurately over a wide range. 
Suitable where a signal can be converted Into d.c. Sensitivity 10 ohms 
per MV. Minimum F.S.D. 8 MV. Cold junction compensation. Calibrated 
scal length 6., 0-800°C. 
x 81", weight 115 lbs. Mains supply 100 260 V. Control 

panel 
witchinge and 

Thermo- couple connections all at back of case. Price £1050 plus £200 
packing and carriage. 

ASCOP DIGITAL ENCODERS 
Type 504A -8 -001 Price £20. Type EDD8G Price £20. 

SYNCHROVERTER SWITCH TYPE G1280 
BY ELLIOTT 
PRICE £3. 

100 -230: 
mains inp.i 

Reliable 

capacitors 

Regulation 

panel 

Over voltage 

protection. 

crew bar action 

A BARGAIN 
IN NEW POWER SUPPLIES. 

AT LESS THAN HALF MANUFACTURERS 
PRICES. 

O/P Voltage 7.5V -9V. Max. load current 10 Amps. Max. 
ripple on full load approx. 60mV. p.p. Threshold current 
10.5A. Overvolt protection. OUR PRICE £1250 

EX COMPUTER HIGH GRADE FULLY 
STABILISED POWER SUPPLIES 
Input 2001250V. 

ADVANCE TYPE DC 207 20 Volts 9 Amps. 
10 Volts 5 Amps. 
10 Volts 3 Amps. 
20 Volts 2 Amps. 

ADVANCE TYPE DC 200 20 Volts 13 Amps. 
10 Volts 5 Amps. 
20 Volts 2 5 Amps. 

ADVANCE TYPE DC 202 35 Volts 9 Amps. 
24 Volts 4 Amps. 
10 Volts 8 Amps. 

ADVANCE TYPE DC 197 6 Volts 7 5 Amps. 
6 Volts 11 Amps. 
28 Volts 9 Amps. 

£18 EACH. P. á P. £3'50 

LAMBDA REGULATED POWER SUPPLIES 
New Range just arrived! Phone for details 

EVERSHED SAFETY OHMMETER 
for testing the continuity and resistance of circuits, consists 
of a hand -driven generator and a direct reading ohmmeter 
Range in ohms 0 -4, 0 -5, 0 -10, 0 -100, 0 -300. £11 

IGNITION TESTER 
Ideal for garages, this brand new Instrument Is used to displa 
all ignition faults. Supplied complete with Instruction mantle 
showing photographs of displays, making use very simple 
Sold complete with isolating transfer for use on 240V 50H, 

supply. Display cards also available for garages and tithe 
places wishing to advertise this equipment Is in use. Made b: 

British Physical Laboratories Ltd., originally for use on Chi 

Canadian market. Price £7 

LOW OHMMETER MODEL RM155- BMvIII 
Ideal for the measurement of low resistance. Low Curren) 
200M/A at short circuit. Range 1mí2 to 102 in 2 Ranges A 0. 

mllllohms or A 5% whichever Is the greater. £2000. 

SODECO IMPULSE PRINTING COUNTEF 
4 Digit Decimal Counter 10c /second Electrical Reset E. Print 
out 24 Volts Type PN117. Brand New. £4950. 

PHILIPS VALVE VOLTMETER 
MODEL GM6014 
Max. 300mV, 1000Hz- 30MHz. PRICE £30.0 

ELECTRONIC BROKERS LIMITED 
49/53 PANCRAS ROAD : LONDON NW1 2011. Tel: 01- 837 7781 

ADD 10% VAT TO ALL PRICES 
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to purchase some of the Worlds finest 
calibration instruments at savings of 

PEN RECORDERS 

BRAND NEW MINIATURISED 
STRIP CHART RECORDER BY 
RUSTRAK 
01 America. This Recorder indicates the magnitude 
of applied currents or voltages by a continuous distor- 
tion -free line on pressure sensitive paper. Moving coil 
movement, scale calibrated 0 -1 mllliamp d.c. internal 
resistance 100 ohms. Chart drive motor 240 V 50Hz. 
Chart speed 1" per hour. Complete with handbook. 
Price £3500 plus £5.00 packing and carriage. 

SINGLE PEN 
RECORDER 
by Record Electrical. 3" chart, sensitivity 
1 mllliamp, chart speed 1" and 8" per hour. 
Size 8" x 11" a 6 ". Offered complete with 
pen assembly and spare chart. Listed at 
over £100 -this month's special price due 
to bulk purchase... £3950 plus £5.00 
packing and carriage. 
50011A AVAILABLE £45 

LEEDS & NORTHRUP STRIP CHART RECORDER 
This well -known instrument is fitted with a Series 60 control unit servo 
amplifier 101041 BR Eq. Range: 5.571 to 18.855. Ref. Junction 320F. 
Primary element: Pl. P1. 13% RH JMC. Response time: 5 secs. for f.s.d. 
Chart width: 7 in. Chart speed: 1 in. per hour. Power supply: 120V 50 Hz 
(auto -transformer available). Dimensions: Ht. 18 ", width 11 ", depth 
12 }". Weight 51 lbs. PRICE £80.00 

POTENTIOMETERS 
TEN TURN 3600° ROTATION 

Linearity 
Percent Res Ohms 

100/100/100 
100 
200 
500 
500 
500 
500 
500 
500 
1K 
2K 
2K 
2K 
2K 
5K 
5K 
10K 
10K 
10K 
15K 
18K 
25K 
29K 
30K 
30K 
30K 
30K 
30K 
30K 
50K 
50K 
50K 
50K 
50K 

100K /100K 
100K 
100K 
100K 
100K 
298K 
300K 

Maeufacturers Model Price 
Beckman A. £4.00 

0.5 Beckman A.S £2.00 
0.5 Beckman A. £2.00 
0-1 Beckman S. £2.50 

Colvern 2501 £2.25 
Foxes .... .........PX4 £2.00 
Colvern 2610 £2.50 
Colvern 26/1000/11 £3.00 

10 Relcon HEL107- 10.... £2.25 
Relcon HEL0710 £2.25 

0 5 Beckman SA1101 £3.00 
025 Beckman 7216 £3.00 

Reliance GPM15 £200 
General Controls .. GPA15/4 £210 
Relcon 07 -10 £2.50 
Colvern CLR2503 £3.00 

0.5 Beckman A. £3.00 
0.1 Beckman X A. £3.50 
0.1 Colvern CLR26 /1001 .. £3.50 

Colvern CLR2402 .... £3.00 
Beckman 

0.5 Helipot 
0.05 Beckman 

Colvern 
Beckman 

0.1 Beckman 
0.5 Beckman 
0.25 Beckman 
1.0 Colvern 

Reliance 

Colvern 
X Foxes 
0.5 Beckman 
0.1 Beckman 

Ford 
0.1 Beckman 
05 Beckman 

Colvern 
Colvern 

0.1 Beckman 
0.1 Beckman 

SAJ337 
SA1244 
2402 
SA95C 
A.88 
SA1692 
SA1679 
240211 
0710 
075 
2503 
PX4 
A 
A. 
A. 
A 
A. 
2501 
2610 
8A3902 
A 

£3 00 
£3.00 
£450 
£1.50 
£3.00 
£3.50 
£3.00 
£3.25 
£1.50 
£2.25 
£225 
£225 
£2.25 
£3.00 
£3.50 
£5.00 
£3.50 
£3.00 
£225 
£250 
£3.50 
£3.50 

THREE TURN 780° ROTATION 
100/100 0.5 Beckman C £3.00 
100/100 Beckman Type C £3.00 
300 Beckman 9303 £2.25 
1K Fox PX2 /H3 £2.25 
10K 0.5 Beckman C.ss £2.25 
20K/20K 01 Beckman C S £3.00 
10K/10K 0.1 Beckman C £3.00 
50K 0.5 Beckman C S £1.75 

FIFTEEN TURN 5400° ROTATION 
25K/25K Beckman B 10 watts £6.50 
46K/46K Beckman B 10 watts £6.50 

FIVE TURN 1800° ROTATION 
200 Relcon HEL07.05 

F/11 
500 Colvern CLR2505 
Ui-5K Colvern CLR2605 

FIVE- AND -A -HALF TURN 
500 Colvern 2405 

£225 
£2.00 
£2.00 

£200 

OUR STOCKS ARE CONSTANTLY CHANGING 
-PLEASE LET US KNOW YOUR EXACT 
REQUIREMENTS 

331/2% A a 
80 COLUMN HAND PUNCHES 

Ideal for sto 
control, sale 
analysis, back -u 
in existing co 
outer installation 
DP training ce 
tres, schools, O. 
New low co 
model £5950 plu 
carriage. 

DE LUXE 
MODEL 
incorporating tabu- 
lating mechanism. 
£7950 plus carri- 
age. 

ELECTRIC 
HAND 
VERIFIER 
£8950 plus carri 
age. 

Ail machines supplied with numeric keytops and dust -cove 
and covered by our three month guarantee. Delivery ex -stock 
Optional extras alpha keytops and chip tray. 

THIS MONTH'S SPECIAL 
MINI COMPUTER OFFER 
SAVE 75% OF LIST PRICE O 
THIS DEC PDP SYSTEM 
DEC POPS 4K 1.5 microsecond £1250. 
ASR33 Printer available £200. 
PDP -12C 4K CPU and Console. 
DF32 32K Disk and Control 
DW08A 1/0 Bus Level Converter. 
PC12 6 PC05 High Speed Reader/ - ',,may,. 
Punch. BA12 Peripheral Expander. - ->-- 
ASR33 Teletype.PT000 DualChannel 
Interface. KP12 Power Fail /Restart. 
AFO1 A AID Converter /Multiplexer. 

Fully maintained by DEC since new. 
DEC maintenance available on 

resale. Available in our showroom 
now. Only three years old. £5000. 
Also available PDP 8F with ASR 33 
£1150 
ATTENTION: PDP 11 USERS. MEMORY UPGRADES 
41f, OK, 12K, 1611 SAVE MONEY NOW. 
WIDE RANGE OF SPARES FOR THE FOLLOWING 
COMPUTERS ICL 1500, ICL 1900, SYSTEM 4, 4100, 803, 
AMPEX, etc. 
COSSOR VISUAL DISPLAY 010400. Consisting of Key - 
blard 6 Display 402 stand alone capability for alphanumeric 
data entry. Available from £500. Please phone for details. 

TELETYPE PUNCH 
BRPE High -speed punch. Self -contained, consists of punch 
unit, base, motor unit. For use in many data communication 

systems. Operating speeds up to 100 
characters per second. (1100 words per 
minute). Available for punching 5, 6, 7, 
or 8, level codes, into 1 ", ;ï-" tape. Syn- 
chronous, parallel -wire input. £145 

VELMEC 7 & 8 HOLE 
ELECTRO -MECHANICAL 
PUNCHES & READER 

Models S110 and RIM, 17 char. per sec. Rebuilt, available 
from stock. £45. 

ICT KEYBOARDS 
In original packing- Numerical from £4.50 

ICT KEYBOARDS 
In original packing -Alpha- numeric Prices from £1500 

Magnetic Tape Transporters AMPEX TM4, TM2, TM7, FR300, 
IBM 7330, POTTER, ICL Magnetic Drums. From £75. 

IBM PUNCH CARD EQUIPMENT 
FULLY GUARANTEED 

Prices from 
024 Automatic alphanumerical keypunch £340.00 
026 Automatic alphanumeric printing keypunch £62000 
056 Verifier features and operation same as 024, 026 £38000 
082 Sorter 500 cards per minute are sorted £74000 
Carriage extra. 

11., 
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FREQUENCY CONVERTER MODEL B.40 
50 KVA to 60 Hz power frequency converter. Fully overhauled. Specification: Prime Mover: Electric Motor Input: 220 /380V 50Hz 3ph Output: 2200, 60Hz 3ph at 50 KVA with PF of 0.8. PRICE £45000 

ck 

m- 

', 

HEWLETT PACKARD DIGITAL RECORDER 
MODEL 565A Data Entry, parallel to 11 columns, Print speed 5 lines per second. PRICE £85.00. 

p HEWLETT PACKARD 200 CD Sine wave Oscillator 
5Hz- 600KHz 10 Volts. £59.00. 

PYE HIGH RESISTANCE 
it OHMMETER MODEL 10B 
s 

Range 
f re 

0.3-20,000 e the 
in 4 ranges at 500V. Used the 

ex 4ggl 

O 

f1 
tt 

measurement of Components or 
circuits having high parallel 
capacitance. 

PRICE £2000 

MULLARD VALVE VOLTMETER MODEL E7555/2 
PRICE £2000 

COLVERN DIGITAL CODERS (Shaft Digitisers) 
Digital Coders are electromechanical devices, which give a unique parallel digital code output representing the angular position of the shaft. The current handling capacity Is sufficient to operate relay decodes and indicators direct without Intermediate stage of amplica- tion.3 size magslip, 256 divisions, max. torque for reflected binary code 
4.5 oz. ins. PRICE £1000 
WIDE RANGE OSCILLATOR TYPE 400C by DAWE 

_ 1 cis -1,000 c/s. PRICE £3500 
FANS BY PLANNAIR 
115V -3 Phase 400 c /s- 11,000 rpm. Type 1 PL41 -234 PRICE £4.00 

r R.C. OSCILLATOR TYPE G432 by FURZEHILL 
' Square and sinewave. 250 Kc/s. PRICE £2500 

SPECIAL OFFER SPECTRUM ANALYSER 
HEWLETT PACKARD 8551B 10MHz -12GHz and 851B 
Extension to 40GHz. With W/G Mixers and very 
little used Ex Calibration Lab. £3,95000. 

VENNER 3334 t 
Digital Frequency Meter 
0 -1MHz £4500. 

VENNER 3336 
Digital Counter Six Digit 0 -1MHz £55.00. 
With 15 Meg Counter extension for above £8500. 
AMF VENNEK 7737 DIGITAL COUNTER 1000 MEG £150. 
POWER OSCILLATOR by WANDEL & GOLTERMAN 4.41MHz 
40 -108 MHz 170 -333 MHz 610 -960 MHz £175. 
HEWLETT PACKARD PRINTER MECHANISM ONLY TYPE 
130 £35. 
ADVANCE BATCH COUNTER TYPE 4B41 or Predetermining 
Counter 4 Decades Counts up from zero with Digital Readout £49.50 

I 
°` DYNAMCO 2001 

s . 

Ik Digital Voltmeter 50RV- 
° 2KV 0-05% £17500. 

DYNAMCO type 2022S 
Long scale D.V.M. and Ratiometer. The 2022 is a high 
accuracy long scale Instrument operating on the 
potentiometric principle. It features a very high Input 
impedance with exceptionally low current errors, an 
external scaling facility, seven operating modes and 
digital output. 
Scale 39999 
Range 10µV to 2kV 
Resolution 1 part In 40,000 
Accuracy Long term ±0.0025% of F.S.D. 

±0.01% of reading 
Optimum ±0.0025% F.S,D. 

±0.0025% of reading 
Input impedance >25,000 M ohm 
C.M R 160 dB at DC }Typlcai 

120 dB at 50Hz 
£275'00 

MEGGER CIRCUIT TESTING OHMMETER 
For Measuring conductor resistance. By Evershed and 
Vignale. £22.50. 

BELL & HOWELL 
5 -12 and 18 Channel U.V. Recorder £395.00. 
5 -127 12 Channel £350.00. 

ELECTRONIC BROKERS LIMITED 
49/53 PANCRAS ROAD : LONDON NW1 2QB. Tel: 01- 8377781 

ADD 10% VAT TO ALL PRICES 
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MOM MO MI 

10 CHANNEL 

EVENT RECORDER 
Designed fur recording seuuences of 
up to ten different operations. a g. 

sequence of machine tool operation. 
switching sequences, etc. Record is 

presented in the form of square "pulses ". 
When energised, pen moves by approxi- 
mately 4mm. to the right of zero line. 
Response time 100 milliseconds. Chart 
width 110mm. Chart length 50ft. 
Inv capacity 72 hours Chart speeds 
20 -60 -180 -600- 1800 -5400 mm /hour. 

Size 160x160x255mm. Weight 9 lbs 

Price complete with accessories 

£52.00 

PEN RECORDERS 
MINIATURE PEN RECORDER 

Provides permanent record of DC 

currents up to 1mA. Eminèntly suitable 

for use where space is limited. Separate 
time marker pen provided. Chart width 
80mm Chart length 40ft. Chart speeds. 
Slow 20 -60 -180 mm /hour. Fast 600- 

1800 -6400 mm /hour. Dimensions 120o 
120x285mm. Weight 7.7 lbs. 13.5 Kg). 

Price complete with accessories 

£39.00 

PORTABLE AC /DC 

RECORDING VOLTAMMETER 
Fitted with separate zero- marking pen. 
Accuracy 1.5% DC. 2.5% AC. Measure- 
ments ranges - AC and DC: 5-15-150 - 
250-500mA 1.5 -5 Amps 5-15-50-150 - 

250-.500V. DC only 15OmV. Frequency 
range 45 to 1000 c/s. Chart width 
100mm. Chart speeds 20-60- 180 -600- 
1800.5400 mm/hour. Weight 22 lbs. 

Price complete with accessories 

£78.00 

THREE CHANNEL 
HIGH SPEED RECORDER 

Strip Chart Recorder. Chart length 175ft 
Footage indicator. Width of recording 
channel 80mm. Chart speeds (selected 
by pushbuttons) 1.2- 12 -30 -60 120- 
300- 600 -3000 mm. per minute. Full 
deflection current 8mA. Internal impe- 
dance 210 ohms. External impedance 
800 ohms. Dimensions 510x345x175 
mm. Weight 44 lbs. Price complete 
with accessories 

£90.00 

SINGLE CHANNEL 

HIGH SPEED RECORDER 

Chart length 175ft. Footage indicator. 

Width of recording channel 80mm. 
Chart speeds (selected by push buttons) 
1.2- 6- 12- 30- 60- 120.300- 600 -3000 mm 
per minute. Full deflection current 8mA. 
Internal impedance 210 ohms. External 
impedance 800 ohms. Dimensions 
320x340x175rnm. Weight 35 lbs. 

Price complete with accessories 

£55.00 

4-RANGE 

GENERAL 

PURPOSE 

TEMPERATURE 
RECORDER 

Type 01 

Specially designed compact self- 
contained instrument for recording 
temperatures up to 500 °C. The main 
design objectives were for an easy -to- 
use. robust instrument suitable for use 
in the laboratory and in the field. The 
four ranges are 10 °C, 50'C. 100 °C and 
500 °C. These are selected by push 
buttons allowing full use of the 3" 
wide chart. Two chart speeds 1" and 
6" per hour are provided by the 240V 
50Hz synchronous chart drive. 

£95.00 
plus f5.00 packing and cairiage 

Fabulous TES Equipment obtainable only from 
Electronic Brokers Ltd. 

DUAL TRACE 

OSCILLOSCOPE 

Type 0 371 

P.O A. 
LARGE WAVEBAND 

OSCILLOSCOPE 

Type 0 372 
£225 
LARGE WAVEBAND 

OSCILLOSCOPE 

Type 0 373 

£189.50 
11" OSCILLOSCOPE 

Type 0 271 

£120 
FM OSCILLATOR 

Type OF 272 

£139.50 
MODULATED 

OSCILLATOR 

Type OM 866 

£85 
SWEEP MARKER 

GENERATOR 

Type SM 972 

£525 
SWEEP MARKER 

GENERATOR 

Type IF 1271 

£585 
SOUND GENERATOR 

Type GS 117113 

£549 

^1 DISTORTION 
1 -+ METER 

Type 0 566 

Fully transistorised for measurement of 
overall distortion of signals with 
frequencies between 10 Hz and 1 MHz. 
Built -in electronic voltmeter can also be 

used separately for measuring AC 

voltage. basic noise. gain or attenua- 
tion over a wide frequency range. 
Distortion meter: - 
Frequency range lin 5 ranges(: from 10 
Hz to .1 MHz. Distortion factor lin 7 

ranges): from 0.03% to 100. Minimum 
testing voltage: 300 mV approx. Input 
impedance: 100 KOhm 40 pF approx. 
Millivoltmeter: 
Voltage range lin 12 ranges(: from 1 mV 
ro 300 V f Level range lrel to 0 776 
VI: from - 52 d8 to - 75 dB. Frequency 
range: from 10 Hz to 2 MHz. Bandwidth 
(within 3 dB): up to 8 MHz Accuracy: 
better than 5 %. Input impedance: 2 

MOhm: 50 pF approx. £249.00 
AM -FM 
GENERATOR 
Type AF 1065 

LE SIGNAL 
GENERATOR 
Type G 1165 B 

Transistorised generator providing wide 
range of squarewave and sinewave 
signals. Suitable for measuring distortion, 
gain or attenuation when testing the 
frequency response of low -hequency 
equipment. 
Sinusoidal output: - 
Frequency range (in 4 ranges): from 10 

Hz to 100 KHz. Output voltage: from 1 

mV to 10 V. Output impedance: 800 
Ohm constant. Frequency accuracy: 
better than 2 %. Harmonic distortion: 
less than 0.3% (50 Hz . . . 30 KHz(. 

squarewave output:- - 
Frequency range (in 4 ranges): from 10 

Hz to 100 KHz. Output voltage: from 100 
mV to 10 VI). Output impedance. 
75 Ohm constant. Risetime: less than 

10nS. 

£165.00 

WOW AND 4,j1 FLUTTER METER 
Type W F 971 

.. 

Solid state. high stability unit. Can be 
preset for either the European standard 
at 3150 He or the American standard at 

3000 Hz. Provided with built -in 
oscillator. 
Specifications: DIN and CCIR. Input 
Signal: 20 mV rots to 20 V rms approx. 
Frequencies (switchable): 3150 Hz and 
3000 Hz. Ranges (flutter): +/ - 0.1% 
. /- 0.3% /- 1% f.s.d. Drift indica- 
tion: +/- 2% max. Input impedance: 
10mOhm max. Built -in oscillator: 
3000 Hz or 3150 Hz switchable. Stab- 
ility: better than 0.1 %. Shifts for 
calibration: - / - 0. 14. dynamic. 50 Hz 

2% static. 

£225.00 

Permits fast and accurate calibration or 

modern radio receivers. Suitable fur 
calibration and tasting in the laboratory. 
AM frequency range: from 140 KHz to 
46 MHz in 6 ranges expanded range 
430 -530 KHz. FM frequency range: 
9 5 -12 MHz: 85 -t 10 MHz. Frequency 
accuracy: better than 1 %. RF output 
voltage: adjustable from 0.1 f/V to 0.1V. 
Output impedance: 75 Ohm constant. 
Modulation: AM: FM AM + FM. 
Amplitude modulation: 400 Hz: from 0- 
50% adjust. Frequency modulation: 
1000 Hz adjust. Deviation from 0 - +/ 

50 KHz. External modulation: AM 
FM from 30 Hz to 15 KHz. 

RCL BRIDGE 

Type P 966 

For measurement of RCL and capacitor 
dissipation factor and inductors figure of 

merit Q. Consists of a system of switch - 
able bridges. a 1 KHz generator, and a 

sensitive tuned detector. Particularly 
suitable for testing of small production 
batches and selection of component 
parameters. 
Measurement ranges: 
Resistance: from 0.1 Ohm to 11 MO11m. 

Capacitance: from 1 pF to 1100 pF. 

Inductance: from 10 pH to 1100 H. 

Accuracy: + /- 1 %. Dissipation factor D: 

from 1.10 -' to 50. Quality factor Q: 

£170.00 from 0.02 to 1000. Internal oscillator: 
1 KHz. 

OUTPUT 
POWER 

METER 
TYPE MU 864 

This instrument- basically consists of a 

transistorized amplifier voltmeter which 
measures the voltage across a specified 
load. It is provided with 40 load 
values ranging from 2.50hm to 2OKOhm 
As the loads are purely resistive. their 
value keeps constant with varying 
frequency. A special negative feedback 
loop allows a nearly linear scale to be 

obtained. No damages to the instrument 
result from errors in presetting the 
load values or the power ranges. 

Power measuring range 

(in 4 ranges) from 1 mW to 10W 

Level measuring range 

Ref. I mW from -3 dB to + 40 dB 

Frequency range from 20 Hz to 5OKHt 

Accuracy Within 0.5 dB 

Load input resistances 40 Values 

Resistances accuracy better than 5% 

Instrument Calibration R M.S. 

£89 
TV SWEEP MARKER 

GENERATOR 
Type VU 167 

Suitable for alignment of tuned circuits 
in television set . Incorporates a sweep 
generator. a market generator and a 

crystal -controlled oscillator operating at 

5.5 MHz. Sweep frequency range 1.30 

MHz. 170 -260 MHz Fund. 470 -780 
MHz Harmonic. Marker frequency range 
2 -268 MHz. 480 -B00 MHz. 

£195.00 
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Selected by Electronic 
Brokers as the finest value 

for money 
l today 

THE REVOLUTIONARY 
SUPERTESTER 680R 
FOUR INTERNATIONAL PATENTS -- SENSITIVITY 
20,000 Ohms per Voli 
10 FIELDS OF MEASUREMENT 

AND BORANGES.A000RACY I %inO.C.2 %in A.C. 
OUTSTANDING FEATURES: 
20.000 Ohm per Volt sensitivity Fully 
screened against external magnetic fields 
Scale width and small case dimensions (128 x 
95 x 32mm) Accuracy and stability (1% in 
D.C., 2% in A.C.) of indicated reading 
Simplicity and ease of use and readability Full ranges 
of accessories 1000 times overload Printed circuit 
board is removable without de-soldering More ranges 
than any other meter. VOLTS A.C. i. 11 ranges: 2- 10-50- 250 -1000 -2500. Volts 
and 4-20- 100 -500 and 2000 Volta VOLTS D.C. = 13 wpm: 100mV-2V-lO-50-200- 
500 -1000 Volts 200 mV-40 -20- 10Oß00 end 2000 Vohs AMP D.C. R ranges 
500A - 50014 -5 mA -50 mA -500 mA -50 Amp end 1004A -1 mA -10 mA -100 mA -1 Amp and 10 Amp. 
AMP. A.C. - 10 ranges: 250, IA- 2.5mA-25 mA-250 mA -2.5 Amp end500iA- 5mA- 50mA- 500mA -5Amp. 
OHMS REACTANCE = 8 ranges: x1 410- x100 -x1000- x0.000 and Low Ohm.OETECTOR =1 mes:from 

0 to 10 Mepaohms. FREQUENCY = 2 ranges from 0 to 500 and from 0 to 5000 Ht V. OUTPUTVOLTAGE =9 
ranges. 15 -50- 250 -1500 -2500 V and 20- 100 -500-2000 Volts. DECIBELS = 10 tinges: from -24 to 
+70 db. CAPACITY =B ranges: from O to 50,000 and from 0 to 500,000 pF using the mains end from 0 to 
20. from 0 to 200. from 0 to 2,000 and from Oto 20,000 Micro fared using the incorporated 3 Volts battery. 
Bold figures indicate depress button. 

ACCESSORIES TO CONVERT THE SUPERTESTER 
680R TO THE FOLLOWING: 

Amperclamp o 
Injector For measuring 

.c. a currents 
from 250mA to 
500 amps 
£11.95 

£18.50 
with shockproof case 

Gauss 
Meter 
For 

fmeasuring 
magnetic 
field 

I strengths 
f11.95 

Producing 
1 KHz and 
500 KHz 
signals for 
circuit testing. C5S1 

Phase Sequence 
Indicator To indicate 

the phase 
sequence of 
a 3 phase 
supply. [5.55. 

Transistor 
Tester 
For tran 
Stators and 
diodes 
[11.00. 

d 

OTHER ACCESSORIES AVAILABLE 
SHUNTS O C 25. 50 and 100 ramps £4á0 
each 
CURRENT TRANSFORMERS A C 25 and 
100 amps £7.00 each 
E.H.T. PROBE Extends D C voltage to 
25 000v £5 95 

FREE! NEW CATALOGUE NOW AVAILABLE 

Temperature 
Probe 
Covering the 
range - 30 to 

200 °C. £11.95 

Electronic Voltmeter 
Input resistance 
of 11Mohms 
for d.c. and 
1 6Mohms 
shunted by 10pF 
for arc. [18.00 

METERS, PROBES, ETC. 

AC /DC MULTIMETER 
With taut band suspension movement 
Sensitivity 20.000 ohms per volt on DC 
and 4,000 ohms per volt on AC. 
Technical Data: 
0.06- 0.6- 6- 60 -600m A -3 Amps DC 
0.3- 3.30-300mA -3 Amps AC. 0.6 -1.2. 
3- 12.30 -80- 120 -800 DC. 1200 Volts. 
3.6.15 -60 -150- 1300 - 600 -900 Volts 
AC. 45 to 20.000 Hz. 
5000. 5- 50.500kÁ resistance. Decibel 
range - 10 to - 12dB. Accuracy IVI. of 
F.S.D.I: -DC and resistance measure- 
ments - 2.5 Price with test leads. and 
storage case £8.00 

AM PERTEST 
690 
NEW CLAMP 
TYPE AMMETER 
With unique sell- locking meter 
system retains 

r 

eading until 
released, enabling engineer to 
obtain 

n 

results esults after 
testing inaccessible places etc 

Designed for use in one hand. the 
Ampertest 690 ammeter makes use 
of the familiar clamp or 'pincer' system 
to measure without breaking the circuit 
the current flowing in e conductor. It 
has six current ranges from 3 A to 600 A 
f.s.d.. with the first division at 100 
mA The ranges can be extended by 
means of a 10 -to -1 current transformer 
that is supplied with the instrument. 
providing ranges from 300 mA to 60 A 
f.s.d. with the first division at 10 mA. 
Two a.c. voltage ranges of 250 V and 
600 V f.s.d. are provided. The con- 
nections for voltage measurements 
are made by means of two leads and 
probes that plug into - the base of the 
instrument. 

£39.50 
inc. leather case 

AC CLAMP 
VOLTAMMETER 
Clamp n Voltammeter 
is used for measure 
ments of AC voltages and 
currents without breaking 
circuits. 
Specification 
Measurement ranges: - Current 
10 -25- 100 -250 -500 Amps. Volt- 
age 300, 600 V. Accuracy 4 %. 
Scale length 60mm. Overall 
dimensions 283 x 94 x 36mm. 
Weight 1.5Ibs. 

£10.50 

M U LTI M ETER 
0.1- 1- 10- 100- 1000mA. 2.5- 
10-20- 250 - 500 -1000V AC/ 
DC. Sensitivity AC and DC all 
ranges except 10V- 10.000: ?: i> 

OhmV. Dimensions 212 x 118 
n 75mm. Weight 2.9 lbs. Price 
complete with steel carrying 
cese and test leads. 

MODEL 300 LOGIC PROBE 
A compact easy-to- operate logic probe 
As a light- emitting diode is used the unit 
actuates with low power. It does not 
affect the circuit under test because of 
high input impedance. Up to as high a 

frequency as 12 MHz. 
plus 75p. packing £ 5.50 
and carriage. 

£4.95 

a 

ELECTRONIC TIME 
DELAY SWITCH 

Delay period 1 -25 minutes adjustable. 
load 1000 watts maximum. Operating 
Voltage 180 -250v arc. 50Hz. Size 
31 x 31 x 14 Standard Ivory Surface 
mounting Box. Trade Price £8.80 

ADD 10" VAT TO ALL PRICES PROMPT DESPATCH MAIL ORDER 
CALLERS WELCOME MON -FRI 9 A.M. to 5.30 P.M. SAT 9 -30 A.M. to 2 P.M. 

Add £2 towards the cost of packing 
and carriage on all items fur U.K. 

delivery (except ' where packing and 
carriage are already indicated). 

ELECTRONIC BROKERS LTD. 49 -53 PANCRAS ROAD, LONDON NW1 20B. 

WW -122 FOR FURTHER DETAILS 

TEL.: 01 -837 7781 
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THE NEW NELSON -JONES FM TUNER 
VP Naa1N- Ala ruta 

711 w 
What are the Important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but it must also embody 

the latest and best in circuit design such as:- 
MOSFET Front end for excellent cross modulation performance and low 

noise. 
Tuning for high selectivity 
tuning diodes in back to back configuration for low distortion. 

IF filters for defined IF response. 
circuit IF amplifiers for reliability and excellent limiting /AM 

CABINET veneered inside and out. 
rejection. 

The Nelson -Jones Tuner has all of these features and many more, and more importan ly the design is fully proven not just with a few prototypes but with many thousands 

of working tuners spread across the world. 

Basic tuner module prices start as low as £10.79, with complete kits starting at £2395 

(mono) + PP 50p. and of course all components are available separately. 

Our alignment service is available to customers without access to a signal generator. 

Please send large SAE for our latest price lists which detail all of the many optons and 

special low prices for complete kits. All our other products remain available e.g. The Portus 

and Haywood Phase Locked Stereo Decoder Kit. 

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

purpose. 

TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the Texan 

amplifier (see photograph). Complete designer approved Texan kits are available at £2850 

plus p.p 50p including Teak Sleeve. 

PUSH -BUTTON VARICAP DIODE TUNING 
(6 Position) 

Exclusive Designer Approved Kits 

3 GANG 
VARICAP 
CERAMIC 
INTEGRATED 

PHASE LOCKED Stereo decoder with Stereo mute. 

LED fine tuning indicators. 

PUSH BUTTON tuning (with AFC disable) over the whole FM band. 

IC STABILISED and S/C protected power supply. 

AMAccess 
You can order these goods by 
Telephone on Access. Simply 
quote your Access Number. 

OPTO -DEVICES 
Panel mounting LED's. 7 Seg LED's 

0.325" RH Dec Point. 
RED 1 -9 29p 10 -24 23p Common Anode 1 -4 £2.46; 5 -24 £2.10. 

GREEN 1 -9 69p 10 -24 59p Common Cathode 1-4 £2.33; 5 -24 £1.93. 
7447 Dec Driver £1-30 (C,A.) 

V.A.T. Please add V.A.T. at 10% to all prices for U.K. orders. 

INTEGREX LIMITED, P.O. Box 45, Derby, DE11TW Phone Repton (028389) 3580 

IMTECH PRODUCTS 
FULLY 

GUARANTEED V A LV ES MAZDA/BRfMAR 

EX STOCK 

TYPICAL PRICES AS FOLLOWS: 

DY86 0.32 PCF802 0.54 
ECC81 0.29 PCF805 0.70 

ECC88 0.35 PCF806 0.50 

ECC83 0.31 PCL82 0.33 

ECF80 0.31 PCL83 0.40 

ECF82 0.39 PCL84 0.44 
ECH81 0.35 PCL85 0.47 
EF80 0.30 PCL86 0.50 

PC86 0.58 PCL88 0.58 

PC88 0.58 PL504 0.68 
PCC84 0.38 PL509 1.28 

PCC89 0.50 PL802 0.84 
PCC805 0.70 PY33 0.52 

PCC806 0.48 PY81 0.28 

PCF801 0.50 PY88 0.40 

Many other types available 
Prices exclusive of V.A.T. 

10 VALLIS WAY 

CHESSINGTON 

SURREY 
An 

Tel: 01-397 2727 
n ^-n-^--^-- 

-10-urt-rc U U U- 

Company 
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SUPERTESTER 680R 
The Supertester 680R is a completely new concept in measuring 

.aruments In itself a high duality I'S' meter with eighty ranges 

on a 128mni mirror backed scale. it is also the basis of a corn- 

plate measurement system With the addition of the appropnate 

accessories it can measure a wade range of values including light. 

temperature, gauss and phase sequence. And there ere other 

accessories to greatly extend the 6805's range. The 6800 

System offers malty advantages over conventional test meters 

including tremendous versatility end economy. 

RANGES AC Voltage 11 ranges from 2V to 2 500V OCVoltage 

13 ranges from 100mV to 2KV. Amp DC. 12 ranges from 50íA 

to 10A. Amp AC: 10 ranges from 2000 to 5A. Ohms: 6 ranges 

from one tenth of Ohm to 100MS) Reactance: 1 range from 0 to 

IOMS) Capacity. 6 ranges from 0 to 500pF and from 0 to 

0 54 and from O to 50.000pF. Frequency 2 ranges from 0 to 

500Hs and from 0 to 5.00011z Output voltage. 9 ranges from 

10V to 2,500V. Decibels. 10 ranges from -24 to +70d9. 

OUR 
PRICE £18.50 4- 

P & P 25p. 

20,000 O.P.V. MULTIMETER Compares with meters cost- 

ing double its price. Features large easy-to -read meter, unusually high sensitivity - 
wide choice of ranges With test leads batteries and manual. Sine- 4l" a 3;" s 1' 

RANGES. 5. 26 50, 500. 2.500V 120.000 0.P,V.I AC Voltages 10, 50, 100. 500, 

1.000V 110.000 J. P.V.I OC Current: 505A. 2.5. 250mA. Resistance. 6k. 6M ohms 

Decibels: - 20 + 2255. Capacitance 104 to 0.10O4 to 0.14 Optional teethe, 

case 

OUR PRICE £55.90 P & P 25p. 

MODEL 630 MULTITESTER 
RANGES OC Voltages: 0.3.15.60.300.600, 
1,200V 130.000 ohmsiVk AC Voltages. O. 6. 

30, 120. BOO. 1.2000 (15,000 ohmsNl. 

DC Current. O. 0.3.3.30.300mA Resistance - 

0. I6k. 1606. 1.6M. 16M ohms 110.100,10k. 
100k ohms at centre scalei. Decibels. -20 to 

+63db 

OUR 

PRICE £8.50 P & P 25p. 

MODEL CT -330 
MULTITESTER TheModelCT- 

330 Multitesler is a de -luxe, accurate and 

high sensitivity instrument having many 

features which are desirable and required 

in testing modern electronic equipmert. 

The Model CT -330 is very compact and of sturdy construction. Only the finest parts 

ere used -1% resistors. low resistance selector switch. clear scales end rugged merar 

movement 
RANGES. DC Voltages. 0, 0.6.6,30, 120, 600, 1.200.3.000. ß.000V 120.000 ohmeNl 

AC Voltages 0. B. 30. 120. 800. 1,200V 110.000 ohmsNl OC Current: O. 0.8, 60. 

600mÁ. Resistance C. 6k. 600k, 6M, BOM 130 21, 301, 300k ohms at tent,.ualy' 

Capacity 0. 00005 -0.01 If, 0.001 -0 .2rí. Decibels - 20 to *133c19. 

OUR PRICE £8.25 P 5 P 25 . 

-PREMIER- RADIO 
56 GEORGE STREET, LONDON W1H 5RF. Tel : 01 -935 7917 

Also at 23 Tottenham Court Road, London W1P 9RA. Tel : 01 -636 3451 
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THE HIGHEST PERFORMANCE DIGITAL FREQUENCY COUNTERS 
AT THE PRICE IN THE WORLD EVERYBODY BUYS THEM 

7" 

Its 6 'a p b 7 5 

ernno +esers awe 

. . ...,_,. ..........___.....,.. 
, ........... 

301 5 DIGIT 32 MHz 

STABILITY 3 parts in 10° 
SENSITIVITY 50mV 

401 B DIGIT, 32 MHz, 

STABILITY 1 part in 10° 
SENSITIVITY 10mV 

501 8 DIGIT, 32 MHz, 

STABILITY 3 parts in 108 

(crystal oven) 

SENSITIVITY 10mV 

701 8 DIGIT, 50 MHz, 

STABILITY 3 parts in 10° 
SENSITIVITY 10mV 

801A 8 DIGIT, 300 MHz, 
STABILITY 3 parts in 108 
SENSITIVITY 10mV 

X15 

£110 

£160 

£110 

£260 
PRICES EXCLUSIVE OF VAT 

ELECTRONIC START /STOP version PLUS £10 
MEMORY version PLUS £25 

DIRECTLY COUPLED INPUT AND SPECIALS TO ORDER 
Write for illustrated leaflet. 

Supplied to and acclaimed by professional engineers everywhere 
who have purchased our electronic instruments for the past 10 years. 
Norwegian Agent: ELECTRO- TRADE, TRONDHEIM, NORWAY. 

Australian Agent: ANELCO ELECTRONICS SOUTH AUSTRALIA 5049 

RCS ELECTRONICS, NATIONAL WORKS, 
BATH ROAD, HOUNSLOW, MIDDX. TW47EE 

Telephone: 01 -572 0933/4 
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ROGERS 
AUDIO TEST 
EQUIPMENT 
A comprehensive, versatile range of 
test equipment primarily designed for 
the measurement of high quality audio 
equipment, but with additional 
applications in the electronics indusrty 
in general. The equipment is of 
particular interest to the professional 
audio engineer, recording studios, 
broadcasting authorities, and 
educational establishments. 

DM344A Distortion Factor Meter. Designed to make accurate and rapid measurements 
of total harmonic distortion generated within high quality audio amplifiers, recording and 
transmission equipment. Selling Price: Chassis -£132.50.c/w. Case -£140.00 + VAT. 
S324 Low Distortion Oscillator. Generates a pure sine wave and has been designed as 
a general purpose low distortion signal source. The primary application, used in conjunction 
with the DM344A, is the measurement of total harmonic distortion. Selling Price: 
Chassis -£56.50.c /w. Case -£62.50+ VAT. 
AM324 AF Millivoltmeter. Designed for voltage measurements in the audio and low RF 
ranges and, principally, for measuring low level signals in high impedance circuits. 
Selling Price: Chassis - £64.00.c/w. Case - £70.00 + VAT. 

Model 'A' Noise Generator. A portable 
battery operated unit designed for carrying 
out listening tests on loudspeakers. 'Pink' 
or 'White' noise can be selected and output 
can be continuous or burst. Output is con- 
tinuously variable. Selling Price £32.50 
+VAT. 

Full Colour Literature describing the complete range may be had on request 

ROGERS DEVELOPMENTS (Electronics) LIMITED 
4/14 Barmeston Road, London SE6 3BN, England 
Telephone: 01 -698 7424/4340 
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a 7 5 

TRANSFORMERS 
Prl 

Ref. VA Wel 
No. ( Watts) lb o 

07 20 1 

149 60 3 1 

150 100 5 
151 200 8 
152 250 13 1 

153 350 15 
154 500 19 
180 6000 78 
156 1000 38 
158 2000 60 
158 3000 85 
155 750 29 

Ref. VA 
No. (Watts) 
113 20 
64 75 

4 150 
68 300 
67 500 
84 1000 
93 1500 
95 2000 
73 3000 

MAINS ISOLATING TRANSFORMERS 
201240V Sec 120'240V Centre Tapped 6 screened 
ht Size cm. P A P 

E p 

7'Ox 7Ox 8.5 114 30 
9'9x 77x 85 2.11 36 
99x 8 9x 8 6 3'16 52 

12.1X 9.3x102 531 52 
121511'8x102 7 01 87 
14.0510 8511.9 940 82 
1405134511 3 13.55 
35.0 X20.4x29 3 10519 
172516 8514'0 2497 
21.6515 3518 1 41 25 
235X178x197 6433 
172x14 0x14.0 1926 

AUTO TRANSFORMERS 
Weight Size cm. Auto Taps 
/b oz 

1 0 5 8x 3.1 X 4 5 0- 115 -210 -240 
2 4 7.0X 8.7 x81 0-115-210-240 
3 4 8.9x 7 7X 7.7 0 -115 -200- 220 -240 
8 4 9'9x 0Bx 86 

12 8 12.1511.2510 2 
19 8 14.0513 4514 3 
30 4 14 0515 9X14 3 
32 0 172516135140 
40 0 21.6513.4x18.1 

AUTO TRANSFORMERS 
115V 500 cased transformer, with mains lead and two 115V outlet sockets, E9.49. P A P 
67p. A 20 Watt version. £2.02. P & P 22p. 

LOW VOLTAGE TRANSFORMERS 
PRIMARY 200 -250 VOLTS 12 AND/OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P A P 
No. 12V 24V lb oz £ p 
111 0.5 025 8 4.8x 295 33 0 -12V at 025A52 1.02 22 
213 1.0 0.5 1 4 6.1x 5.8x 4.8 0 -12V at 0.5Ax2 122 22 

71 2 1 1 12 7-Ox 6.45 6.1 0 -12V at 1Ax2 
18 4 2 212 83x 77x 7.0 0.12V at 2A52 
70 6 3 3 8 8.9x 80 x 7.7 0 -12V at 3Ax2 

108 8 4 5 8 9.9X 8 9x 8.6 0 -12V at 4Ax2 
72 10 5 8 4 9.9x 9.6x 8.6 0 -12V at 5Ax2 

116 12 6 612 9.9510258.6 0 -12V at 5A x2 
17 16 8 812 12.1x 99x102 0 -12V at 8Ax2 

115 20 10 18 8 14.0x 9 65118 0 -12V at 10Ax2 
187 30 15 15 8 14.05121x11.8 0 -12V at 15A x2 
228 60 30 32 0 1725153x140 0 -12V at 30A52 

30 VOLT RANGE 
Ref Amps. Weight Size cm. Secondary Taps 
No. lb oz 
112 1 4 6.15 51X 4.8 0- 12- 15- 20- 24 -30V 

79 2 4 7.05 6.7x 6.1 
3 3 4 8.9x 7.75 7.7 

20 4 8 9.9X 8'3x 8.8 
21 6 4 9.95 9'ex 8.6 
51 612 12.1x 885102 

117 8 0 12.1X 935102 
88 12 o 12.1 511'3x102 
89 1312 14.0X102511.8 

PAP 
E p 

102 22 
2.00 35 
242 36 
4.70 52 
6.98 67 

1269 82 
1639 
2400 
32.67 

Ref. 
No. 
102 
103 
104 
105 
108 
107 
118 
119 

05 
10 
20 
3.0 
40 
50 
80 
80 

10'0 

Amps. 

0.5 
1.0 
2.0 
3.0 
40 
6.0 
8.0 

100 
Ref. Amps. 
No. 
124 05 
128 10 
127 20 
125 30 
123 

40 
120 
121 
122 
189 

Weight 
lb oz 

1 12 
2 12 
5 8 
6 12 

10 0 
12 0 
18 0 
25 0 

Weight 
lb oz 
2 4 
3 4 
8 

SO VOLT RANGE 
Size cm. Secondary Taps 

7'Ox 8'45 8 1 

8.3X 7.4x 7.0 
895 8'9X 8 6 
9'9510'EX 8.8 

1215105X1O2 
14'0x10.2)111 
14'0X12 X11 '8 
172512 7514 0 

Size cm. 

7.0x 8.7X 6.1 
8.95 7.7X 7.7 
8.9x 9.ex 8.8 

812 12.1 X 95x102 
4.0 13 12 12.1 x111510.2 
5'0 12 00 14.0510.2511.8 
8.0 15 8 14.0512.1511.8 
8.0 25 00 14.0514.7511.8 

10.0 25 0 17.2512.7514.0 
12.0 29 00 172514.0514.0 

MINIATURE TRANSFORMERS WITH SCREENS 
Ref Amps. Weight Size cm. VOLTS 
No. lb oz 
238 200 2 2.852.652.0 3-0-3 
212 1A 1A 1 4 6.155.854.8 0 -60 -8 

13 100 4 3.952.652.9 9 -0 -9 
235 330, 330 4 4.852.953.5 0-9, 0 -9 
207 500, 500 1 00 6.155-454.8 0 -8 -9, 0 -8 -9 
208 1A, 1A 1 12 7.056.453.1 0 -8 -9, 0 -8 -9 
236 200, 200 4 4.852.953.5 0 -15, 0 -15 
214 300, 300 1 4 6.155.8548 0 -20, 0 -20 
221 700 (D.C.) 1 8 7.056.1 x8.1 20- 12- 0 -12 -20 
206 1A, 1A 2 12 8 357.757.0 0- 15 -20, 0 -15ß0 
203 500, 500 2 4 8-357.057.0 0- 15 -27, 0 -15 -27 
204 1A, 1A 3 4 8'957'75'"7 0- 15 -27, 0 -15 -27 

BATTERY CHARGER TYPES 
PRIMARY 200 -250 VOLT (Secondary 2V, 6V, 12V) 
Ref. Amps. Weight Size cm. 
No, lb oz 
45 1.5 1 8 7.Ox 6.1 x 6.1 

5 4.0 3 4 8.9x 7.7 X 7'7 
88 6.0 8 4 9.95 9.6 X 8.6 

146 8.0 612 9.9x1025 8.6 
50 123 12 0 14.0510.2 x 118 

All ratings are continuous. Standard construction: open with solder tags and vacuum 
Impregnation. 

0- 19- 25- 33- 40.50V 

60 VOLT RANGE 

0- 24- 30.40.48 -60V 

Please note, these 
units do net In- 
clude rectifiers 

160 22 
224 36 
270 42 
3.00 52 
3.55 52 
430 52 
5.48 52 
689 67 

1290 82 
2372 

PAP 
E p 

122 22 
112 35 
2.43 35 
2.99 42 
3.55 52 
4.42 52 
5.28 52 
5.82 57 
8'36 57 

PAP 
E p 

1'60 30 
234 35 
325 42 
4.41 52 
5.84 52 
863 67 

1127 97 
1413 

PAP 
E p 

1.62 35 
226 35 
3.55 42 
5.41 52 
6.98 67 
8.22 87 

1012 82 
11.40 
1675 
1675 

PAP 
£ p 

110 10 
127 22 

64 10 
127 10 
1.70 22 
229 30 
127 10 
1.34 22 
120 30 
3.08 38 
2.36 38 
239 38 

PAP 
£ p 
161 30 
2.45 42 
3.70 52 
422 52 
629 57 

Carriage vin B.R.S. 

Also stocked: SEMICONDUCTORS VALVES 
AVOMETERS ELECTROSIL RESISTORS 

PLEASE ADD 10% FOR V.A.T. including P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS ALDGATE tit LIVERPOOL ST. 
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MAGNETIC HEADS P.O.A 
210028 RCA 9 TRACK 
259019 RCA 7 TRACK 
257124 RCA 8 TRACK 
282812 RCA 8 TRACK 
303489 RCA 7 TRACK 
73927 RCA 7 TRACK 
303464 RCA 7 TRACK 

TRANSISTORS & DIODES 
2N457 75p AF116 25p 2N356/0C139 .... 25p 
2N1545 50p AF117 25p Get110 23p 
2N1542 60p BC107 8p 2G106/2N711B...43p 
2N1557 ...50p BC108 8p 0A5 20p 
2N1908 £600 BC109 8p 0A10 25p 
2N3054 40p 0C35 40p RAS508AF 
2N3055 45p 0C42 40p 800PIV 50p 
2N985 £105 0071 12p RAS310AF 1000v Av. 
2N3553 £100 CV7006 /0072....20p 1.5a2 for 50p 
2N5322 50p 0075 25p STC Wire ended 400PIV 
AC126 20p 0077 45p 1a 4 for 50p 
AC127 25p 0083 25p IN3193 13p 
AC128 20p IN3194 14p 
AF115 25p IN3255 20p 

RCA PHOTOMULTIPLIER C31005B BRIDGE RECTIFIERS 

Checked and tested £37.50 1 B40K0550v4a 95p 

303462 RCA 7 TRACK 
1215872 TYPE 1301 7 TRACK 
5007821 POTTER 7 TRACK 
19467 EPSYLON 8 TRACK 
76815 /948 BURROUGH ES 9 TRACK 
652623DR112/101 12 TRACK 
L661922 DRI FR3000 16 TRACK 

RECTIFIER STACKS 
GEX54181P2 £6.88 
GEX541B1P1 £3-50 
GEX541D2P1 £3.50 
GEX541 NB1 P1 F £6.00 
GEX541HP3F £6.00 
SX751N1B1P1F £6.00 

INTEGRATED CIRCUITS 
MC3544 . . . . . . . . . £1 10 
MC353G £2.00 
MC358AG £5.00 
MC365G £5.00 
CA3020 ...93p 
CA3021 £116 
CA3028A 97p 
CA3038A £214 
CA3055 £1.24 
CA3085 78p 
CD4035AE £1 91 
CD4017AE £386 

SWITCHES 
Edwards High Vacuum "Speedivac" model 
VSK1 B range 25.760 torr contact ratings 
250v. 5a. volume 4.2 cu. cm. max. working 
pressure 151b /sq. in. gauge net weight 
17 ozs £6.20 
Belling Delay hand reset L415 £1.10 
Stackpole min. rocker 125v. 10a. 250v. 

5a. 20p 
Tippalite Rocker 12v 60p 
Securex 5000 press button 250v. ac..£1.20 

DIGITAL COUNTERS 
Veeder Root Zero Reset 6 dig.110v. dc£4.75 
Veeder Root Mech. Reset 4 dig. 50p 
Hengstler Reset 6 dig. 2100 24v £350 
Hengstler Reset 6 dig. 110v. Type 400 with 
suppressor £5.50 

RELAYS 
Varley Min. 7005212v 50p 
Siemens Min. 12/15v 50p 
Magnetic Dev. Type 596E £2.00 
BR Type M51 240v 65p 

KEYBOARDS 
THYRISTORS ICT Numerical £3.50 

G E2N 1774 200v. 5a.£1.20 carr. 35p 
CR1 -021C 20v. la. ..25p ICL Alpha Verifier (PN7035130)....£27.50 
CR10 -101 B 100v. cart. £1.00 

10e £1.00 ELECTROACOUSTIC UNIT 
CR10- 02110e £1.00 6 watt (peak) Amplifier 240v. AC, with 
CR10 -408 10a £1.00 inputs for Radio, Tape Recorder, freq. 
CR10 -051 10a £1.00 response 80- 12,500Hz, bass and treble 
CR10-017 10a £1 00 controls, 2 speakers. Dimensions 265 x 

BTX- 82 -300R 300v. 235 x 580 mm. Net weight 10Kg. Ideal 
26a £2.00 for education seminars etc. £1200 Incl. 

STC 3 /40400v.3a .... SOp carriage. 

CONNECTORS 
McMurdo Red Range. Plug RP24 B8p 
McMurdo Red Range. SKT RS32 90p 
Eng. Elect. Edge. 36 way 02 inch £1.00 
Sylvania Edge. 48 way 02 Inch pair £1 .40 

Ultra Gold- plated Contacts. 0.2 inch Type 10M 54631263C38 way pair £200 
20 way pair £1.60 

CAPACITORS 
Daly Electrolytic 9000 of 40v. 50p; Wego paper 4uf 400v 60p; Dubilier 
Metallised Paper Type 426 100uf 150v. DC SOp; R.I.C. type 1297 1.8uf 440v. 
AC 35p. TCC V13 Conol 3.1 tut 1500VDC 50p 

MOTORS 
GEC fractional 1/12 hp 230/250v 1ph 50c 285orpm £3.50 carr. 67p 
E.E. jhp 230v. 50c 1 ph 50c.1440rpm complete with cap 80 /100uf 275v.... £13.00 

carr. £1 00 
76813 -393 Potter Instr. 110v. DC 4amp 02hp. Cont. flange mounting precision 
tape transport motor (£80 value) £25.00 incl. carr. 

FANS, CENTRIFUGAL BLOWERS 
Alrmaa Type M1/Y3954 (3 blades) Cast 
Aluminium alloy impeller Er casing (corres- 
ponds to current type 3965 71 ") 230v. 
1 ph 50c 290orpm Class "A" insulation 
425cim free air weight 91lbs. incl. p.p. 
£21.00. 
Woods Aerofoil short casing type "S" 
270orpm 220/250v 1 ph 50c 6" plastic 
impeller incl. p.p.£11.50. 
Woods Aerofoil Code 7.5 280K 200/250v. 
1 -Oa 1ph 50c 2700rpm 71" impeller 14 
blades incl. p.p. £13.50. 
Service Electric Hi- Velocity Fans, suitable for Gas 
combustion Systems. Steam exhausting, Pneumatic 
conveying, Cooling Electronic equipment, Air blast 
for Oil burners. Secomak Model 365 (corresponds 
to 575)' Airblast Fan, 440v 3ph 50c 0-75hp 285orpm. 
continuous 160cfm 12 in w.g. nett weight 441b 
price Incl. carr. £41.00. Secomak model 350 250v 
1 ph 50c 0.166hp, 2800 rpm continuous 5ocfm 2 In. 
w.g. net weight 34lbs, price incl. carr. £26 00. 
Air Controls type VBL4 200/250v 1 ph 50c.110cfm 
free air weight 711bs price Incl. p.p. £14.50. 
William Allday Alcosa Two Stage Vacuum Pump 
Model HSPOB 8hg up to 29 In. mercury rpm 1420. 
E.E. 3 phase induction, motor +hp cont. 220/250v. 
380/440v.£21 GO In cl. carr. 
Gast MFG. Vacuum pump 0522- P702 -R26X. 
Motor 110/120v. A.C. 1 ph. 60c 1725 rpm. Class E. 

Or as compressor 10psi Int. or 15 psi cont. £26.00 
incl carr. 

Where p.p. not advised add 10p per £ handling and post (in UK). 
Cash with order. Personal callers welcome. Open Mon -Wed. 
9.30 -5.00 Fri. -Sat. 9.30 -5.00. Free Car Park adjacent. 

PRICES SHOWN ARE EXCLUSIVE OF V.A.T. 

W. & B. MACFARLANE 
126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL 
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You editthe tape. 
We editthe prices. 

VIDEO TAPE AT 
DIXONS TECHNICAL 

RECOMMENDED DIXONS 
PRICE' PRICE' 

SCOTCH 2" 2400 ft. £10.80 f 8.50 

SCOTCH z" 3000 ft. £16.82 £13.50 

BASF 2" 2400 ft. £10.75 £8.50 

SHIBADEN 1" 2400 ft. £10.80 £9.10 

RACAI ZONAI 2400 ft. £10.25 £ 8.00 

SCOTCH -1" 1200 ft. £3.76 £ 3.00 

BASF .1" 1200 ft. £3.75 £ 3.00 

ZONAI 14" 1200 ft. £ 3.80 £3.00 

AKAI " 1200 ft: £4.00 £3.50 

DIXTEC CCTV 1" 2400 ft. £5.50 
'All prices are subject to VAT 

ALL TAPES SUPPLIED IN AIR TIGHT CONTAINERS 

Name 

Address 

-1 
Exclusive to Dixons Technical. Fantastic quality 1 

Dixtec CCTV 1" 2400 It £5.50 
To: 

DIXONS TECHNICAL LTD. 3 SOHO SQUARE. ., 

LONDON. W.1. 1 
I 

Dixonsl 
Technical Lt0 1 

. J 
rr ra1111tttrMrIMIIrr=11== 

VON VT ", 
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STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP 

(as In'W.W.' July'72) 

MOTOROLA MC1310P EX STOCK DELIVERY 
SPECIFICATION 

Separation : 40dB 50Hz- 15kHz. Distortion : 0.3% 

I/P level: 560mV rms 0/P level: 485mV rms per channel. 
Input impedance: 50k52. Power requirements: 8 -16V at 16mA 

Will drive up to 75mA stereo 'on' lamp or LED. 

KIT COMPRISES FIBREGLASS PCB ONLY WHY PAY 
(Roller tinned), Resistors, I.C., Capacitors, £3.40 p free. 

MORE? 
t Preset Potm. Er Comprehensive Instructions 

LIGHT EMITTING DIODE (Red) ONLY 
Suitable as stereo 'on' indicator. For above 29p plus P.P. 
with panel mounting clip and instructions 

MC1310P only £2.77 plus p.p. 6p 

NOTE 
As the supplier of the first MC1310P decoder kit, of which we have sold literally thousands, 
our customers can benefit from our wide experience. 

V.A.T. 
From April 1st add V.A.T. at the standard rate to all prices 

FI -COMP ELECTRONICS 
BURTON ROAD, EGGINTON, DERBY, DE6 6GY 

'1W -1t2 FOR FURTHER DFT411 S 

gEllY 
Our products are: 
11m AM Walkie- Talkies, 0 -2 -1 -2 and 5 Watt, up to 24 channels, 
11 m AM Cartransceivers, 6 and 24 channels, 2 -5 and 10 Watt, 2m 

FM 10 Watt, 12 -22 channels Amateur, Industrial and Marine Trans- 

ceivers, 1 1 m SSB 24th. 300W, 220V/12V- Transceivers. 8 -track 

Stereo -Recorder with built -in AM and FM Stereo -Radio. 

Wanted: 
Qualified dealers and wholesalers of the technical line for the sale 

of the above highly sought -after products. 
Delivery is effected immediately from stock in Switzerland or ex factory 

Japan. 

SOKA SRL, 
CH 6903 Lugano, Box 176 

Tel: 0041 91 688543, Telex: 79314 

vnar 111 C,nV 17tTFT1117R l'1RTAIT.0 
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TELEPRINTER EQUIPMENT LIMITED 
Sales ... Rentals ... New ... Refurbished ... Installation . . . 

Maintenance ... Overhauls ... Spare Parts ... Prompt Deliveries 
TELEPRINTERS Models 7B, 54, 75, 444 
PERFORATORS 7PN, 85/86, PR75, 25 
TAPE READERS 6S4, 6S5, 6S6, 6S6M, 92, 35, 71, 72, 74 
HIGH -SPEED TAPE WINDERS 80 -0 -80V POWER SUPPLY UNITS, etc. 
TELEPRINTERS 15, 19, 20, 28, 32, 33, 35 
all configurations 
PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS 
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc. 

SIEMENS TELEPRINTERS T100 and T -68 in various configurations EQUIPMENT PERFORATORS T -LOCH 12, T -LOCH 15, A, B, D & F, etc. 
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN, EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5 -8 track. 

SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS; DEC. EQUIPMENT PDP8 and ethers. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES, 
SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS. 
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CREED EQUIPMENT 

TELETYPE CORP. 
EQUIPMENT 

COMMUNICATION ACCESSORIES & EQUIPMENT 
LIMITED 

G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY 
JACK PLUGS -201, 310, 316, 309, 404, 420, 609, 610, 1603 - 3201 
JACK STRIPS -310, 320, 510, 520, 810 
JACK SOCKETS -300, 500, 800, B3 and B6 mountings, 19, 84A and 95A 
PATCH PANELS & RACKS -made to specifications 
LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10 -way PO 19, 20 -way PO 17, Lamp Caps, Holder No. 12 
CORDS (PATCHING & SWITCHBOARD) -made to specifications 
TERMINAL BLOCKS (DISTRIBUTION) -20 -way up to 250 -way 
LOW PASS FILTERS -type 4B and PANELS, TELEGRAPH 71 (15 x 4B) 
POLARISED TELEGRAPH RELAYS AND UNISELECTORS- various types and manufactures both P.O. and miniature 
LINE TRANSFORMERS /RETARDATION COILS -type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc. 
FUSE & PROTECTOR MOUNTINGS -8064 A/B 4028, H15B, H40 and individual 1/2 COILS-39A, 40A, 40E, etc. 
P.O. -TYPE KEYS -1000 and PLUNGER TYPES 228, 279, etc. 
EQUIPMENT RACKS AND CONSOLES -made to specifications 
RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS, 
SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT. 
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MORSE EQUIPMENT LIMITED 
The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment for Morse Training Schools and for Automatic Morse Transmission. Models available include: 

KEYBOARD PERFORATORS for offline tape preparation 
AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m. 
MORSEINKERS specially designed for training, producing dots and dashes on tape 
HEAVY DUTY MORSE KEYS 
UNDULATORS for automatic record and W/T signals up to 300 w.p.m. 
CODE CONVERTERS converting from 5 -unit tape to Morse and vice versa 
MORSE REPERFORATORS operating up to 200 w.p.m. 
TONE GENERATORS and all Students' requirements 
CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS- 
MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS 
LAMPS, etc. 
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77 AKEMAN STREET, TRING, HERTS., U.K. 
Telephone: Tring 3476/8, STD: 0442 -82 Telex 82362, Answerback: Batelcom Tring 
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HART ELECTRONICS 
Audio Kits 

This is our Bailey /Burrows Stereo pre -amp front end. We think it is 

the best engineered kit of the best pre -amp circuit available, and 

there is a back end /tone - control unit of similar advanced design to 

go with it which is only 11" deep so it fits almost anywhere, but of 

course it's at its best in a Hart universal amplifier metalwork with 
a couple of Hart Bailey 30 watt power amps to keep it company. 
That's a recipe for real Hi -Fi with electronics you'll be too proud to 

cover up. 
Also a delight to the connoisseur are our printed circuits and 
components for the Stuart tape circuits. 
This is a most useful high quality circuit with the record, replay and 
bias functions on separate boards thus giving considerable versatility 
of use. For instance a stereo replay channel can be built for £6 for single 
speed use without external components or a switch may be added 
for multispeed operation. 

Stuart reprints all three articles under one cover. 
Price 30p. No V.A.T. 

WE ARE SUPPLYING 

Printed Circuit Boards, Components and 

Kits for the 

D. O'N. WADDINGTON 
DIGITAL MULTIMETER 

This most interesting project fulfils the 

long -felt want for a Digital Multimeter 
with the added bonus of counter /timer 

functions, all at a price which makes it 

extremely attractive to the amateur, 

educational or commercial user. 
Please send 9" x 4" SAE for full details: 

Penylan Mill, Oswestry, Salop. 
Personal callers are always welcome, but please note we are closed all day Saturday 

Ideal for Stabilised Power Supply Units 

A lightweight case with perforated sides and 

top. The perforated parts are indented for 

ripidity. The front panel is of heavy gauge 

anodised oli. The top. bottom, sides end back 

interlock. secured by 4 screws. 

The front frame is a clever moulding hold- 

ing the panels allowing for 4 hidden 

firings for a chassis it reouired (not supplied). 

Inteprally moulded front feet also form the 

mounting for the tilt support which is stan- 

dard with this man blue painted case. 

Height 

120mm 

120mm 

120mm 

Length 

284mm 

224mm 

284mm 

Depth 

138mm 

138mm 

188mm 

Code 

00/3009 -00 
0013009 -10 

00/3009-20 

WEST HYDE 

1 off , Ind feet 

tilt,VAT and P&P 
f5.39 
54.73 

f5.95 

i 

WEST HYDE DEVELOPMENTS LIMITED. RYEFIELD CRESCENT, NORTHWOOD HILLS. NORTHWOOD. MIDDX., 8861NN. 

Telephone: Northwood 24941/26732. Telex 923231 
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48 sizes of low cost cases in blue 

PVC coated steel with PVC coated 

aluminium front and rear panels. 

The design of these cases permits the instrument to be 

built up or serviced without the external panels. Plia 

includes all stainless steel assembly screws. rubber feet 

and one or two chassis according to sin. and also VAT 

and P & P. Delivery ex stock Special punching to take 

Sinclair Hi -Fi modules available. 

C O N T I L 

MOD 2 
Wood grain 0. £4.80 

E.G. f5.52 
H. f8.07 

Z 

WEST HYDE 40 

A 

8 

E 

G 

H 

M 

w 
7t 

Y 2 

5 3 8.5 

5 7 8.5 

5 10 6.5 

3 8.5 

7 8.5 
10 85 

3 3 8.5 

3 7 8.5 

3 10 6.5 

8 3 65 
B 7 6.5 

8 10 6.5 

5 3 13 

5 7 13 

5 10 13 

3 13 

1 off 

£3.18 
0.60 
£4.32 
f4.32 
f4.80 
£5.52 

£4.80 
£5.52 
£8.07 

£5.52 

£739 
£8.95 

£3.60 

£4.80 
£8.07 

£4.80 

7 13 £6.07 
10 13 57.39 

3 13 £8.07 
7 13 f7.39 
10 13 f8.95 
3 13 f7.39 
7 13 E8.95 

e 10 13 £10.70 

uaNity Discounts 

WEST HYDE DEVELOPMENTS LIMITED. RYEFIELD CRESCENT, NORTHWOOD NW. NORTHW000. MID 
X.. IIN7 

Telephone: Northwnad 24941/26132. 

5 

MARCONI OA 1004AIS H.F. SPECTRUM ANALYSER 
TF 007 Carrier range: 3 to 30 Mcls. Sweep width: 

SIGNAL up to 30 KcIa. 60 dB anhelltude differences 
GENERATOR measurable. P.O.A. 

Range: 15KHz to THERMOCOUPLES. Mineral Insulated 
30MHz. Output Metal Sheathed. Conductor,: Positive Nickel- 
0.40V to 4V at Chromium. Negative Nickel- Aluminium. Con - 
13 or 75 ohms. ductor Diameter: 011 Inch nominal. Toler - 
Impedance with ance: f 3 °C. up to 400 °C. ± 1% between 400 °C. 
t e r m i n a t i o n and 1000 °C. Length 3ft. 21n. (98 cm. approx.). 
(supplied). Built £2.25 post paid. 
In crystal check NEUTRON COUNTING ASSEMBLY Mk 
facility with 3NHA. 
handbook. £13i AMPLIFIER ASSEMBLY Mk. 112AA tor 
Including carr, Monitoring Equipment Type IN.C.A. 

MARCONI ALPHA COUNTER Mk. INH. 
SIGNAL 

ls 
GENERATOR 

P.O. A 
TF 00181315. Range More Information and Price on request. 

TF1221 HETERODYNE UNIT. Frequency L.F. SOLATRON DECADE OSCILLATOR 

range: 2 Kcls -100 Mcls In seven ranges. P.O.A. TYPE 0810.7.2. Frequency range: 001 c.o.s.- 

TF134512 COUNTER FREQUENCY METER 11'1 c.o.s. In steps of 0.01 0.0.6. with multipliers 

with plug -In units up to 220 Mcls. P.O.A. of 10, 100 and 1000 giving a maximum frequency 

OA.1004AI3 H.F. SPECTRUM ANALYSER of 11.1 Kcls. Frequency accuracy ±1 5 %. E90. 

TM8448o1 Frequency 
L.F. 

ange: 330 
extension 

Hznin nine type 5.221.3.150 sizela120 xi a mm. £2µS0 

bands. Selectivity: 6, 30, 150 Hz at 3 dB. Spec- postage included. 
trum width: 0 -3 kHz and 0 -30 kHz in two ranges. Also as above 20 V. M.C.. size 60 x 80 mm. 

Sweep duration: 0.1, 0.3, 1, 3, 10 and 30 sec. type S.2193.254. LI-95 post paid. 
and manual control. 

range: 
1p SIGNAL 

MHz. Stability: O 002 %. 

High discrimination, plus crystal calibrator. 
Good r.f. waveform at all frequencies. Protected 
thermocouple level monitor. Price and spec. on 

request. 
A.P.T. CONSTANT CURRENT POWER QUANTIZATION DISTORTION TESTER 

SUPPLY MODEL 5155 Checks a.t. to a.f. distortion of p.c.m. systems. 
D.C. voltage: 0 -500V (cont. var.) in 4 ranges. Utilises system power se ppiy. Output level 
D.C. current: 0 -450mA adjustable 0 -350mA in Variable in 1 dB steps, from -50 to +2 dBm. 
7 steps, 0 -90mA In 9 steps and 2 -13mA var. Accuracy: f0ß dB at }2 dBm, ±0.5 dB 
A.C. voltage 6.3v at 10A. £52 Intl, carr. incremental. Quantization distortion: 0 to 
L.F. RESOLVED COMP 

Instrument 
ONENT NDICA- -40 dB In 0.5 dB steps. Meter Indication: 

TOR TYPE VP True r.m.s. Input impatience: 60053 f10% 
ndicate, by means of two centre -zero 8 -in. balanced. 

scale meters, the resolved components o1 a AVO MODEL 3 VALVE TESTER 
signal voltage with respect to the applied Enables compre- 
eference energisation. Frequency range: hensive charac- 

nominal range 0.5 cis to 1 (cis. Accuracy of teristics to be 
Indication: ±3% of full scale on all ranges £70. plotted, or meas- 

ures valves on a 
simple good/bad 
basis. E55 Incl. 
carr. 

TEKTRONIX OSCILLOSCOPES 
TYPES: 

515A, 524AD, 543, 915, 545A, 5458. 
Plug -in Units: CA, G, 1A1, 10A1. P.O.A. 

RACAL UNI 3Ä5S0 
COUNTERITIMER 

8 digit In- 
line read -out. 
Facilities 
Include: dir- 
reetfrequency 
measurement 
up to 100MHz; 
pulse, period, 
ratio, time 
Interval and 
totalla Ins 
measure- 
ments. Input sensitivity variable from 300MV 
to 9V, three Independent inputs, seit -check 
etc. Full spec. and price on request. 

11111111111111111,iá c ._ :4k4 
art 

ti a... . . 

AVO CT 160 
VALVE 
TESTER 
As above but in 
portable valise 
form as Illustra- 
ted. Price £65 
Incl. carr. 
AVO TRANSISTOR ANALYSER CT 446. 

£70 indi. carr, 
GALVANOMETER by "Weston" scale 
0-100 M,c. F.S.D. 200 mA, round 21in. L1.SO 

post paid. 
Carriage extra for overses orders. 

Inland V.A T add 10% 
Please phono O1. 5401534 JOHN CRICHTON 

Eloctronk Equipment 
558, Kingston Road, Raynes Park, London, S.W.20 
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With over a year's experience behind us in marketing the original Practical 
Texan we are proud to announce our development from it of the 

Toroidal T20+20 

Wireless 

BY POPULAR DEMAND! 

WITH SPECIALLY DESIGNED 

TOROIDAL TRANSFORMER' 

Pack 
1 Set of all low noise resistors 
2 Set of all small capacitors 
3 Set of 4 power supply capacitors 
4 Set of miscellaneous parts 

including DIN sockets, fuses, 
fuse holders, control knobs etc. 

5 Set of slide and pushbutton switches 
6 Set of potentiometers and selector 

switch 

Price Pack Price 
£0.80 7 Set of all semiconductors E8.25 
£1.50 8 Special Toroidal Transformer £4.95 
£1.40 9 Fibre Glass P.C. Panel £2.50 

10 Complete chassis work, hardware 
and brackets £4.20 

£1.90 11 Preformed cable /leads £0.40 
£0.90 12 Handbook £0.25 

13 Teak Cabinet £2.75 
£1.45 

FREE TEAK CASE 
and 

HANDBOOK 
with full kits 

KIT PRICE only 

£28.25 POST FREE (U.K.) 

Hi Fi News Linsley -Hood 75W Amplifier 
DESIGNER APPROVED KIT 

FREETEAK CASE 
with full kits 

KIT PRICE only 

£56.60 POST FREE (U.K.) 

Pack 
1 Fibre glass printed circuit board for 

power amp. 
2 Set of resistors, capacitors, pre -sets for 

power amp. 
3 Set of semiconductors for power amp. 

(highest voltage version). 
4 Pair of 2 drilled, finned heat sinks. 
5 Fibre glass printed circuit board for 

pre -amp. 
6 Set of low noise resistors, capacitors. 

pre -sets for pre -amp. 
7 Set of low noise, high gain semicon- 

ductors for pre -amp. 

NEW VERSION OF THIS HIGHLY SUCCESSFUL 

MANY IMPROVEMENTS FEATURED IN HI FI NEWS 

75W PER CHANNEL AMPLIFIER INCORPORATING 

Price Pack 
8 Set of potentiometers (including mains 

£0.75 switch). 
9 Set of 4 push button switches, rotary 

£1.50 mode switch. 
10 Toroidal transformer complete with 

£5.50 magnetic screen /housing primary: 
£0.80 0 -117 -234 V, secondaries: 33 -0 -33 V 

24 -0 -24 V. 
£1.10 11 Fibre glass printed circuit board for 

power supply. 
£2.70 12 Set of resistors, capacitors, secondary 

fuses, semiconductors for power 
£2.10 supply. 

METALWORK SYSTEM FOR 
WIRELESS WORLD AMPLIFIERS 

Designed to house Bailey, Blomley or Linsley Hood Class 
AB amplifiers with simple or regulated power supplies 
and Bailey Burrows pre -amp. Options of standard or hum 
reducing toroidal mains transformer. Also rotary control 
version. Details in price list. 

N 
E 

W 
Price Pack Price 

13 Set of miscellaneous parts including DIN 
E1.55 skts, mains input skt, fuse holder, 

interconnecting cable. control knobs. £3.25 
£3.10 14 Set of metalwork parts including silk 

screen printed fascia panel and all 
brackets. fixing parts. etc. E6.30 

15 Handbook. £0.30 
£9.1 5 16 Teak cabinet. £7.35 

2 each of packs 1 -7 inclusive are required 
£0.55 for complete stereo system. 

3a Set of semiconductors for Power Amp. 
(30 W version) £3.40 

£3.50 3b Set of semiconductors for Power Amp. 
(50 W version) £5.30 

NEWLIST WRITE FOR YOURS NOW! 
For further details on the new Toroidal T20+20, Mk. 2 Linsley Hood 
75W and Wireless World amplifiers (10 -100 Watts), Stuart tape 
recorder circuits, slider potentiometers and low cost semiconductors 

TRY OUR NEW IMPROVED SALES SERVICE TOO! 

U.K. ORDERS - Post free (mail order only) 

OVERSEAS - Postage at cost + 50p special packing 

V.A.T. Please add 10% 
to all U.K. orders 

Dept. W 1 1 

POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP10 3NN 
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VAT 
tI Dockyard, Station 
thd' arlow, Essex. 
Tel e one: 37739 
(Saturday callers wjóme) 

74 Series T1t - 

(National Sent' nductors_ I.T.T.) 
LOW PRICES, PtIGM-QUALITY 

PRICES DO NOT 
INCLUDE VAT 

ADD 
11%p TO THE TOTAL 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 

1 

16p 
16p 
18p 
16p 
16p 
16p 
36p 
36P 
18p 
18p 
16p 
24p 
30p 
29p 
Up 
44p 
16p 
50p 
50p 
50p 
46p 
46p 
70p 
16p 
45p 
80p 
66p 
66p 
16p 
88p 
88p 

£1-30 
£1.30 
£1-80 

97p 
97p 

£100 

25 
14p 
14p 
14p 
14p 
14p 
14p 
32p 
32p 
17p 
17p 
14p 
19p 
25p 
27p 
40p 
40p 
14p 
48p 
48p 
46p 
42p 
42p 
65p 
14p 
42p 
76p 
62p 
62p 
14p 
65p 
65p 

£1.25 
£1ß5 
£1`76 

94p 
84p 
97p 

100t 
12p 
12P 
12p 
120 
12p 
12p 
28p 
28p 
16p 
16p 
12p 
16P 
20p 
25p 
38p 
38p 
12p 
45p 
45p 
45P 
40p 
40p 
60p 
12p 
40p 
719 
sop 
80p 
12P 
609 
sop 

£1-19 
E199 
L1-73 

869 
70p 
95p 

74 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 
74110 
74111 
74116 
74119 
74121 
74122 
74123 

1 25 100} 1 25 100} 
16p 14p 12p 74141 71p 88p 66p 
1Bp 14p 12p 74145 £1.50 £1-40 £1-30 
16p 14p 12p 74150 £3-00 £269 £253 
16p 14p 12p 74151 E700 97p 92p 
16p 14p 12p 74153 £1.20 £1.12 99p 
9p 26p 25p 74154 £1.80 £1.71 £1.80 

26p 25p 74155 £1.40 £1-30 £1.20 
38 36p 32p 74156 £1-40 £1-30 £120 
38p 36p 32p 74157 £1-90 £1-81 £1.72 
46p 45p 42p 74160 £1-80 £141 £1.60 
40p P 38P 74161 E1`80 £1-71 E1U 
68p 6 59p 74162 £4 00 £3-76 £3.80 

£1ß0 £1-1 £1-09 74163 £400 £3-76 £3.60 
88p 87p 86p 74164 £220 £2-16 £210 

£1-11 £-107 7p 74165 £2@8 £222 £2-17 
£101 96p 74166 £355 £3ß8 £306 
£3-00 £245 £2. 74174 £233 £2.22 £211 

32p 31p 30p 74175 £1-68 £1.55 £1-44 
£4.49 £4ß4 £3.98 4176 £2-55 £2-44 £234 

58p 48p 38p 77 £2-55 £2-44 £234 
£1-00 95p 90p 74 '0 £2-05 £168 £1.44 
88p 65p 59p 741 £5-55 £5.10 £483 
68p 65p 59p 74182 £205 £1.83 £1.86 
78p 75p 69p 74184 £355 £3.28 £3.08 
78p 75p 69p 74190 £200 £1-94 £1.89 
88p 85p 79p 74191 'al .92 £1-97 £191 

£1.85 £1.60 £1-56 74192 £2 20 £1-94 £1.89 
97p 95p 89p 74193 £2-OS £1-88 £1-44 
97p 95p 89p 74194 £277 f2-66 £2-55 
41p 39p 37p 74195 £2.05 £1-68 £1.44 
56p 54p 51p 74196 £1'83 £1.75 £1 .88 

£1ß5 £1 18 £1.12 74197 £1-83 £1 -76 £1.86 
£1.00 95p 90p 74198 £555 £5-10 455 
£145 £1.25 E1-14 74199 £5.55 £5-10 5 

40p 38p 35p 
£1.40 £1-30 £112 
£2.78 £2-67 £2.61 

Linear Integrated Circuits 
1 -49 50 plus 

709c DIL 34p 29p 
709c TO99 35p 30p 
723c DIL 70p 55p 
723c T099 76p 58p 
741c 8 Pin DIL 36p 34p 

Many other types available. 

741c 14 Pin DIL 38p 
741c 1099 38p 
747c DIL 80p 
748c DIL 36p 
748c TO99 38p 

31p 
31p 
68p 
31p 
32p 

General Purpose Miniature 
Electrolytic Capacitors 
(MULLARD & ERIE) 

4 VOLT 47µf 
1000 
2200 
330µf 

10000 
4700µf 

6.3 VOLT 33uí 
6891 

150µf 
4700 
6800 

10000 
1500µf 
2200µf 
3300µf 
6800µf 

10 VOLT 229f 
47µf 

1000 
220µf 
330µf 
470µf 

1000uf 
1500µf 
2200µf 

(Quantity 

6p 
6p 
6p 
6p 

12p 
27p 

6p 
Bp 
Bp 

10p 
Up 
16p 
t8p 
20p 
25p 
38p 

6p 
BP 
Bp 
7p 
9p 
9p 

12p 
18p 
23p. 

10 VOLT 

18 VOLT 

47009f ,áBp 40 VOLT 
10,000uf l60p 

159 ep 
33 6p 

f Bp 
1 uf 7p 
220uf 8p 
680uf 16p 
1000uf 17p 
1500uf 28p 
22001rf 33P 
33000 34p 
68000 57p 83 VOLT 

10uf BP 
220 6p 
470 Bp 

1009f 7p 
150uf 7p 
2200 9P 
470uf 12p 
6800 1Bp 

10009f 20p 
22000 36p 
33000 44p 
47009f 62p 

6.8uf Sp 
15µf Op 
33µf 64) 
47µf 6p 

100µf 6p 
1509f 9p 
2200 10p 
470µí 18p 
680µf 24p 

10009f 24P 
2200µt 40p 
3300µf 58p 

tuf 6p 
2ß0f ep 
4.79f Sp 
6.8µf 6p 
10µf OP 
22µf 6P 
6891 9p 

100µf 10P 
150µf 13P 
2209f 1Bp 
33091 20P 
470µf 25p 

1000µf 40p 
1500µf 58p 

discount 15%-25 plus. 20%-100 plus. 25% -250 plus. 

MULLARD POLYESTER CAPACITORS C280 
SERIES 
250v. p.c. mounting 0.01uí, 0015, 0.022, 3p; 0.033, 0047, 0.068, 31p; 0.1, 
4p; 0.15, 0.22, 5pí 0.33, 61p; 0.47, B1p; 068, 11p; 1.0, 13p; 15, 20p; 2ßµf, 
24p. 

MUL,1c4RD POLYESTER CAPACITORS C296 SERIES 
400vr0.001, 00015, 00022, 00033, 00047, 21p; 00068, 0 01, 0015, 0-022, 0033, 3p; 0.047, 0 C68, 
0.1, 4p; 0.15, 8p; 0 22, 71p; 0.33, 11p; 0.47, 13p. 
140v.: 0.01, 0-015, 0022, 0033, 0047, 0068, 3p; 0.1, 31p; 0.15, 41p; 0.22, 5p; 0.33, Bp; 0.47, 71p 
a -68, 11p; 1.0, 13p. 

We have been appointed stockists of 
Ambon high quality Construction Kits. 

(20p P.P. on all kits). 
Other Kits include: 
ÚK65 Transistor tester £2.50 
UK110 Stereo Amplifier 5 +5w £110 
UK120 Hi -Fi Amplifier 12w £5- 
UK220 Signal Injector L 7 
UK235 Acoustic Alarm for Absent 

minded drivers 39 
UK300 Four channel radio control 

transmitter £6.55 
UK310 Radio control Receiver £3.28 
ÚK325 'GCX2' channel splitting u t 

1000 and 2000 Hz £7.86 
UK330 'GCX2' channel splitting it 

1500 and 2500 Hz £7.86 
UK345 Superheterdyne radio co Crol 

receiver £8.55 
UK515 mW Radio Receiver £7.86 
UK525 VHF Tuner 120 to 160 mH £1244 
UK705 Windscreen Wiper timer. £7.40 
UK715 Photoelectric cell switch £0.49 
UK760 Acoustic switch £1185 
UK875 Capactive Discharge lectronic 

Ignition for internal c- mbustion 
engines £1451 

TRA10024 hour Electronic gital Clock £2250 
Many other kits available. nd for the Amtron 
Catalogue. 
*THESE KIT PRICE INCLUDE V.A.T. 

Veroboard 
.15 1 

matrix matrix 
21 x 30 17p 22p 
21x5 22p 24p 
30 a 30 22p 24p 
3! x 5 28p 26p 
2) x 17 60p 79p 
34 x 17 81p £1.05 
Pin i . ertion tool - 82p 
Spo face cutter 52p 52p 
Pa of 36 pins 42p 42p 

20p 20p 

Si on Rectifiers 
lam r miniature 
Type P 1 -99 100 plus 
N4001 SP 31p 
N4002 100 51p 4p 
N4003 200 Bp 5p 
N4004 400 ... 819 Sip 
N4005 600 71p 81p 
N4006 800 Op 7 1p 
N4007 1000 10p 8p 

Phone 37739 for IM EDIATE despatch 

MINITRON DIGITAL 
INDICATOR TYPE 3015F 

Read 0 -9 and decimals. ONLY £1 

400 mW Zener Diodes 
BZY88 Series 3-3 volt to 33 volt. 

1 -49 50 -99 100 pl 
9p 71P 6.8p 

TRANSISTORS 
DIODES 
(Quantity 
15%,100 plus 

discount 25 plus 
s 20° %,) 

AC126 14p BC147 13p 0C36 65p 
AC127 14p BC148 13p 0C44 10p 
AC128 11p BC149 13p 0C45 10p 
AC176 12p BC154 17p 0070 12p 
AC187 14p BC157 17p 0071 12P 
AC188 14p BC158 14p 0072 14p 
AD140 80p BC159 14p 28706 12p 
AD149 80p BC169 14p 2N2926 10p 
AD161 32p BC182 12p 2N3055 49p 
AD162 32p 13C183 12p 2N3702 13p' 
AF114 14p BC184 12p 2N3704 13p 
AF115 14P BC212 12p 2N3819 30P 
AF116 14p BC213 12p 40361 31p 
AF117 14p 8C214 11p 40362 36p 
AF139 32p 80131 69p 40636 76p 
AF239 40p BD132 69p 0A90 5p 
BC107 10p 0C25 40p 0A91 Sp 
BC108 10p 0C28 52p 0A202 7p 
BC109 10p 0C35 52p 1N4148 5p 

(Many other types stocked) 

EXPORT ORDERS 
A 

SPECIALITY! 

SIGNAL INJECTOR 
Tr: UK 220 Signal Injector is a "must" for 
r pairmen engaged In the repair and servicing 

f radio receivers and AF amplifiers. It per- 
mits a thorough check of the various stages 
to the antenna coupling circuit due to the signal 
it delivers, which has a frequency spectrum 
extending from the lowest acoustic frequen- 
cies to the highest short wave band fre- 
quencies. The unit is designed to perform 
quickly and efficiently all the operations 
involved In fault tracing, and many cases that 
would normally call for the set to be taken 
hack to the repair -shop can be successfully 
carried out on the spot. 
Specifications 
Frequency: 500 Hz 
Harmonics: up ilo approx. 30 MHz 
Output voltage: 1 V peak -to -peak 
Maximum voltage applicable to the probe: 

500 V DC 
Power supply: 1.4 V DC 
Transistors: (2) BC208B 

£2.57 

UP TO 25% DISCOUNT 
OFF ALL OUR SEW 

CLEAR 

PLASTIC 

PANEL 

METERS 
MR38P 121132" Square fronts. 

Normal Our 
Price Price 

0 -500uA £2.50 £2.15 
0 -1mA £2.50 £210 
0-10mA £2.50 £210 
0 -100mA £2.50 £2.10 
S meter 1mA £253 £2.10 

4" Scale Rectangle fronts 
0 -309A £3.75 £2.00 
0-509A £3.75 £2.90 
0 -100µA £3.70 £2.90 
0 -500µA £3.45 £288 
'VU' Signal Strength meters £3.85 £3.15 

Edgewise meters 3 17132"X1 15132" 
500µA L3-50 £2.95 
1mA £3.50 £2.95 

Resistors 
100 plus 

1 watt 5% carbon 1p .7p i watt 5% carbon 1p 7p 
1 watt 10% carbon 21p 2p 
range 10 ohms to 4.7 megohms. 
I watt mio 2% 3p 2-4p 
range 10 ohms to 1 megohmu. 

TEST PROBE 
NR LOGIC CIRCUITS 

£9.00 
plus 10% V.A.T. 

Red and Green -LED. 
Applied for logic level indicator. 
Red indicates a logic high ("'1 "). 
Green a logic low ( "0 "). 
While an open circuit neither of the LED 
will light. 
Other features 
* Powered from circuit under test, 
* Reverse Pole Protected. 
* Minimum pulse width 50 nano seconds. 
* Max. response frequency: 12 MHz. 

Ideal for check -up of logic state, pulse circuit 
operations of multi -vibrator flip -flop etc. 

Many other types available. 
See our Catalogue. 
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FOR THE STOCKS, THE 

DISCOUNTS AND THE 

SERVICE YOU NEED 

E L ECTRÖVA 
Electronic Component 

Specialists 
RESISTO RS -10 %, 5%, 2% 
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up 

available (see note below) 
C 1/20W 5% 8252- 220K52 E12 9 8 73 
C 1/8W 5% 4752- 470K52 E24 
C 1/4W 5% 4752 -10M52 E12 
C 112W 5% 4732 -10MG E24 
C 1W 5% 4752 -10MR E12 
MO 112W 2% 1032 -lMf2 E24 
ww 1W 10%±112052 02252 -3952 E12 
WW 3W 5% 152 -10Kí2 E12 
WW 7W 5% 1f2 -10Kí2 E12 
Codes: C = carbon film, high stability, low noise. 

MO = metal oxide, Electrosil TR5, ultra low noise. Prices are in pence each for 
WW = wire wound, Plessey. quantities of the same ohmic 

Values: value and power rating. NOT 
Ell denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, mixed values. (Ignore frac - 

68, 82 and their decades. tlons of one penny oil total value 
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, of resistor order.) 
43, 51, 62, 75, 91 and their decades. 

0.9 0.75 nett 
1 0.9 0.75nett 
1.2 1 O -$1 nett 
2.5 2 1'9 nett 
4 3 2.3 nett 
9 a 
7 7 9 

75 nett 

a a 7-5 nett 

DIN CONNECTORS by Hi 
ann rating 

2 way loudspeaker Socket 10p Plug 
3 way audio Socket 10p Plug 
5 way audio 180° Socket 12p Plug 
5 way audio 240° Socket I2p Plug 
6 way audio Socket 13p Plug 
Lockable types, phono connectors, etc. 

I2p 
12p 
15p 
I5p 
15p 

TRANSISTORS BY SIEMENS AND NEWMARKET 
2N3055 npn silicon power 
ACI53K pnp germanium low power 
ACI76K npn germanium low power 
ADI61 npn germanium medium power 
AD162 pnp germanium medium power 
AF139 pnp germanium UHF 
BCI07 -13p; BCI08 -12p; BCI09 -13p 
BC167 -I Ip; BC168 -10p; BC169 -I Ip 
BC177 -2Ip; BCI78 -19p; BC179 -22p 
BC257 -12p; BC258 -I Ip; BC259 -13p 
Standard groupings available. 

60p 
32p 
32p 
42p 
40p 
49p 

n p n 

pnp 

BD135 npn medium power 37p 
BD136 pnp medium power 38p 

DIODES 
0A90, 0A91, 0A95 each 6p 
0A200 -9p; OA202 -I0p 
Other semi -conductors 
AC128 -17p AFI17 -32p 
BFYSI -19p 

Very many other types listed, described and Illustrated In catalogue. 

COVERS & 
HEATSINKS 
T03 Transistor cover, 

clip -on 7p 
HEATSINK 
Type 6WI 
Extruded 
aluminium 
1° C /W, 
undrilled 60p 
drilled 78p 

POTENTIOMETERS carbon type 
long spindles. Double 
wipers fo} low noise, 

SINGLE GANG P20 
linear I0012 to 2.2Mí2, 12p. 

DUAL GANG linear 
4.7K12 to 2.2Mí2, 42p; Dual 
gang log, 4.7K12 to 2.2Mí2, 
42p; Log /antilog, 10K,22K, 
47K, !Mil only 42p; Dual 
antilog, 10K only, 42p. Any 
of above types with 2A D.P. 
mains switch, I2p extra. 
Only decades of 10, 22 & 47 
available in ranges quoted. 
DUAL CONCENTRIC 
DP20 in any combination of 
P20 values, 60p; with 
switch, 72p. 
SLIDER POTS. In values from 4K712 to Mn, I 

linear or log, 26p. Escutcheon, white, grey, black, 
10p. Knobs, flat, grip type, in 7 colours, Sp each. 
SKELETON PRE -SETS. Small high quality, type 
PR linear only: 10012, 22012, 47012, IK, 2K2, 4K7, 
10K, 22K, 47K, IOOK, 470K, I M, 2M2, 5M, 10Mí 
Vertical or horizontal mounting, Sp each. 
NUTS, SCREWS, ETC. In lots of 100. 
Nuts 2BA -41p; 4BA -28p; 6BA -26p. 
Screws I "- 2BA -67p; 4BA -35p; 6BA -26p., 
0.5 °- 2BA -SOp; 4BA -23p; 69A -I9p. 
Screws roundheaded, cheese headed or countersunk. 
Other sizes available. Also tags, washers, spacers, etc. 

TYPE Jew 

1440i 
.`il 4 

TYPE 
2 . 

TOGGLE SWITCHES 

10IIC SPST toggle 
19p; 409 DPDT 
toggle 28p. (These 
are chrome plated, 
2.5A rating). 7201 
Sub- miniature DPDT 
250V a,c. /2A 48p 

ELECTROLYTICS Prices in pennies 

uF 3V 6.3V 
0.47 
1.0 

10V 16V 25V 40V 

10 

63V 100V 
10 7 

7 

2.2 
4.7 
10 

22 

10 

I0 

7 
47 7 8 7 7 

100 e 7 7 7 7 

220 7 8 8 8 9 

470 8 9 9 IO 12 

1000 IO 12 12 17 20 
2200 14 17 22 25 36 

4700 25 28 37 41 54 
10,000 40 43 

Smallest size 3.7mm x 12mm. Largest size 25.5mm x 41mm. Full ranges of many other 
types of capacitors stocked. 

7 

7 8 

e 7 
7 

9 

10 

17 

24 
40 

7 

e 

7 

7 
9 

8 
7 

e 
9 

II 

17 

24 
40 

12 

19 

27 
43 

ROTARY SWITCHES 
Radiospares Miniature Make- 
switch (in assembly kit form). 
Shaft Sop. 
Wafers, MBB -2P5W, IP 11W; 
BBMIPI2W, 2P6W, 3P4W, 
4P3W, 6P2W, each 32p. 

KNOBS 
(for 0.25 shafts) 

K.30/3 
Solid 
aluminium 
17mm. 

F.14 skirt dia. 20mm. 
pack of 2 32p 

F.13 skirt dia. 26mm. 
pack of 2 38p 

F.12 skirt dia. 33mm. 
pack of 2 40p 

F.19 engraved 
20mm. -two 

F.18 engraved. 

KB.4 
32p Ribbed 

Skirt dia. 
26mm. -two 38p 20mm. 

F.17 engraved. - 4 in pack. 
33mm. -two 40p 40p 

Very many other types in stock -see 
Catalogue. 

ZENER DIODES 
Full range E24 values: 
400m W: 2.7V to 36V, I4p 
each; I W: 6.8V to 82V, 2Ip 
each; 1.5W: 4.7V to 75V, 
48p each. Clip to increase 
1.5 W rating to 3watts(type) 
266F) 4p. 

SIEMENS THYRISTORS 
0.8A 400V, 56p; 600V 70p. 
3A 400V, 60p; 600V, Up. 
DE- SOLDER BRAID 
6ft. nett 50p 

S -DEC 
Unsurpassed for "breadboard 
work" can be used inde- 
finitely withoutdeterioration. 
Components just push into 
plug holes and connect auto- 
matically. Slot for control 
panel. 70 holes, LI.80. 
T -DEC 
For more advanced work 
with 208 contacts in 38 rows. 
Will take one 16 lead carrier. 
L3.30. (Carriers supplied 
separately.) 

ELECTRO ALUE LTD 

Wavechange switches 
IPI2W, 2P6W, 3P4W, 4P3W, 
each 24p. 

3 New Babani Books 
BP.13 Electronic Novelties for 
the Motorist; BP.I5 Construc- 
tor's Manual of Electronic Circuits for the Home; 
200 Handbook of Electronic Musical Novelties: 
EACH 50p (no V.A.T.). 

Minitron DIGITAL INDICATOR 
TYPE 3015F Seven segment indicator compatible with 
standard logic modules and power supplies. Figs. 0 9 
from well illuminated filament segments to give 
character of 9mm height plus decimal point. Power 
requirement 8mA from SV D.C. per segment. A limited 
number of alphabetical symbols also avail- lr1.M 
able. In 16 lead DIL case .. .. .. LLL VV VV 

Suitable BCD decoder driver type 
FLLI2IT £136 

OIL Socket; 16 lead 30p. No. 3015G showing + or - 
and fig. I and decimal point £2.00. nett 

BAXANDALL SPEAKER 
As described originally in "Wireless 
World" and still one of the most brilliant 
designs in high quality low priced 
speakers. You save by assembling it 
yourself. 10 watts /1512. 
Complete kit EI4.90 +60p part carr. 
Equaliser components E2.00. 
Speaker unit £2.45. 

No. 6 CATALOGUE SUPPLEMENT 
of latest price adjustments and new items. 
S.A.E. 1nr vnur cnay. 

MAINS TRANSFORMERS 

MT3 30V /2A plus 4 taps £2.85 
MT103 50V /IA +4 taps L2.55 
MT104 50V/2A +4 taps L3.50 
MT127 60V/2A +4 taps L3.80 
13T05 13V / } A, CT 11.25 
28T05 12+12; 2.0 -2V 4A 

L1.60 

U.S.A. CUSTOMERS 
are Invited to contact 
Electrovalue America, 

P.O. Box 27, Swarthmore, 
PA. 

TTL ICs 
Price 

7400 20p 
7401 20p 
7402 20p 
7403 20p 
7404 25p 
7405 20p 
7408 25p 
7409 25p 
7410 20p 
7413 35p 
7420 20p 
7430 20p 
7440 20p 
74141 (16) 99p 
7442 87p 
7443 16 LI .00 
7444 16 1140 
7447 £ 1.36 
7450 20p 
7451 20p 
7453 20p 
7454 20p 
7466 20p 
7470 33p 
7472 30p 
7473 36p 
7474 36p 
7475 16 
7476 (16; p 
7480 68p 
7482 87p 
7483 (16) £132 
7485 11.70 
7486 3Sp 
7490 60p 
7491AN L100 
7492 70p 
7493 65p 
7495 87p 
7496 (16) L100 
74100 (24) LI-64 
74104 65p 
74107 52p 
74121 48p 
74190 (16) LI.80 
74191 (16) L1.80 
74192(16) L1.74 
74193 (16) LI.74 

DISCOUNTS 
Available on all items except 
those shown with NETT 
PRICES. 10% on orders from 
L5 to L15. 15% on orders L I S 

and over. 
TERMS OF BUSINESS 
All items are offered for sale 
in accordance with our 
standard terms of business. 
a copy of which is available on 
request. Prices subject to 
alteration without notice. 
Enquiries from quantity users 
invited. 
PACKING & POSTAGE 
FREE in U.K. For mail orders 
for 12 list value and under, 
there is an additional hand- 
ling charge of 10p' 

V.A.T. 
Please add 10% to nett 
value of order to meet tax 
requirements. 
Not applicable to overseas 

orders. 

(DEPT. WW.4), 28 ST. JUDES RD, ENGLEFIELD GREEN, EGHAM, SURREY, Twat) OHS 

Hours: 9 -5.30, 1.0 p.m. Saturdays. Phone: Egham 3603 Te /ex 264475 
Reg. offices at above address Business Reg. No. 1047769 
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VALVES 
$ 

B12H 1-06 ECL82 681 
CY31 040 ECL83 0.88 
DAF98 0.40 ECL88 0.88 
DF98 0.40 EF38 660 
DK98 0.40 EF87A 0.86 
DL92 0.82 EF40 0.82 
DL94 046 EF41 0.86 
DL96 0.40 EF80 016 
DM70 0.40 EF83 0.80 
DY88 0.29 EF86 0.81 
DY87 0.28 EF88 047 
DY802 0.80 EF89 028 
E880C/01 1.08 EF91 0.27 
E18000 087 E192 681 
E180CC 690 EF96 681 
E182CC 1.08 EF183 628 
EA50 0.18 EF184 0.81 
EABC80 0.27 EFL200 0.87 
EAF42 048 EL34 049 
EB91 0.20 EL41 0.66 
EBC33 0.46 EL84 621 
EBC41 060 EL85 044 
ECC81 0.27 EL88 0.88 
EBF80 0.88 EL90 0.31 
EBF83 0.40 EL96 688 
EBF89 0.27 EL500 678 
ECC81 0.27 EL504 0.78 
ECC82 0.26 EM31 0.22 
ECC83 0.25 EM80 0.38 
ECC84 0.27 EM84 0.31 
ECC85 0.88 EM87 0.64 
ECC86 0.80 EY51 0.86 

ECC88 0.39 EY86 0.40 

ECC189 0.48 
EY81 0.40 
EY88 0.40 

ECF80 0.31 EZ41 0.45 
ECF82 0.31 EZ80 0.22 
ECF83 0.87 EZ81 0.24 

ECF801 0.68 GL34 0.62 

ECH81 0ß6 
9Z37 083 
KT66 2.30 

ECH83 040 KT88 228 
EC1184 0.40 N78 140 
ECL80 0.40 0A2 088 

OB2 
PABC80 
PC97 
PC900 
PCC84 
PCC89 
PCC189 
PCE800 
PCF80 
PCF82 
PCF84 
PCF88 
PCF200 
PCF201 
PCF801 
PCF802 
PCF805 
PCF808 
PCF808 
PCH2o0 
PCL81 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 
PFL200 
PL38 
PL81 
PL82 
PL83 
PL84 
PL500 
PL504 
PL508 
PL509 
PL802 
PX4 
PY33 
PY80 
PY81 
PY82 
PY83 
PY88 
PY800 
PY801 
QQVO 

3-10 

035 
086 
041 
042 
088 
045 
0.40 
076 
026 
0.27 
0.64 
0.60 
0.60 
0.60 
044 
0.46 
080 
0'86 
085 
0'86 
050 
030 
080 
086 
0.40 
0'48 
080 
050 
0 40 
0.36 
0.38 
080 
0'82 
02 
070 
1.05 
0.88 
2.50 
055 
035 
030 
0 30 

0.35 
032 
0.86 
0.46 

1.10 

VALVES AND TRANS STORS 
Telephone enquiries for valves, 
transistors, etc., retail 743 4946; 
trade and export 743 0899. 

R17 
1019 
B 

280/40 
S 

280/80 
TT21 
1726 

1728 

1727 

U191 
13801 

UABC80 
UAF42 
UBC41 

! 
0.46 
085 

820 

8.20 
880 
0.70 
0.70 
0.46 

0.88 
0.70 

0.80 

0.50 

0.48 

UBF80 
UBF89 
130086 
U0F80 
UCH42 
UCH81 
UCL82 
UCL83 
11180 
UH89 
111.41 
171,84 

UU5 
UY41 
UY86 

! 
0.86 
0.84 
0.35 
0.60 
080 
086 
085 
0.66 
080 
0.85 
0.60 
086 
085 
0.45 
085 

VR105/90 086 

SPECIAL OFFER 
09J TUBE 82.50 

p A p 60p 

! 
OAS 0.20 
°A10 0-26 
0A70 0.10 
0A71 0.10 
0A73 007 
0A74 0-07 
0A79 

(6015) 010 
OA81 008 
OA91 0.07 
0A200 007 
OA202 0.10 
062200 656 
0AZ201 0.60 
0022 0.50 
0C25 0.40 
0026 026 
0C28 0.80 
0029 0.60 
0C35 0.60 
0036 0.68 
0038 042 
0C44 017 
0045 012 
0070 012 

VR160/30 686 
2800U 140 
Z801U 
Z803U 
Z900T 
1L4 
1R5 
184 
185 
1T4 
1%2A 
1X2B 
2K26 
3A4 
906 
9Q4 
384 
9V4 

1.40 
1-10 
0-90 
018 
036 
o 80 
080 
080 
0.88 
060 
760 
040 
015 
0.66 
0.88 
048 

6ß264M 8.76 
5B/256M 8.10 
6R4GY 015 
51346 0.80 
51,411 0.45 
6Y4G 0.86 
5Y30T 086 
6Z3 0.70 
8Z4 0.76 
6Z40T 0.82 
0.4E7 0.26 
6A07 045 
BAH6 0.60 
OAK5 0.86 
OAKS 0.80 
OAL5 018 
8AL6W 0.85 
6AM8 0.85 
6ÁN8 0.60 

8AQ6 
6AQ2W 
6A86 
BATE 
6A036 
8AX4GT 
6AX6GT 
6B7 
8BK7 
OBA6 
88E8 
611080 
OBJB 
8BQ7A 
613117 

OBWO 
9BW7 

0.88 
0.45 
0.80 
080 
0.20 
0.60 
0.60 
0.85 
0.80 
0.26 
0.25 
0-47 
0.46 
0.48 
1.09 
0.80 
0.80 

804 
808 
OCHO 
BCLB 
8D8 
BEA8 
8123 
033 
BHBM 
BJ4WA 
8J6 

8.7601` 
8J8 
6J70 
BJ7M 
BK89T 
8K7 

! 
0.25 
0.20 
0.66 
0.60 
0.16 
0.60 
0.80 
1.85 
0.25 
0.66 
0.86 
0.80 
0-26 
0.80 
0.85 
0.66 
040 

TRANSISTORS, ZENER DIODES 

8 
0071 0.12 
0072 020 
0073 0.30 
0076 0.26 
0076 026 
0081 0-20 
0081D 0-20 
0081DM 0-20 
0082 026 
OC82DM 0-30 
0083 02lí 
0083B 0-15 
0084 0-25 
00122 0-50 
00139 0-26 
00140 040 
00170 0.25 
00171 030 
00172 0.37 
00200 0-40 
00201 0-76 
00208 0-96 
1N21B 0-80 
16725 
1843 
1870 
1N677 

0.60 
0.10 
0.07 
0.12 

1N702-726088 
1N823A 130 
1274785 0.60 
1Z50T5 036 
1ZMT10 0.88 
1ZT5 0.87 
1ZT10 0.63 
20385 0.51 
20403 0.51 
221918 0.37 
2N1304 0.22 
281308 0.25 
281307 0-26 
2N2147 0.84 
282411 1.00 
2102904A 0.25 
282989 4.00 
2N3053 0-20 
2N3054 050 
2N3055 0.64 
2N3730 0.50 
213731 276 
284173 0.60 
82309 
31100 
3FR0 
3E128 

050 
0.62 
0.32 
087 

! 
38139 1.76 
327140 0.97 
38154 0.96 
88169 1.45 
6FR5 0.46 
12FR60 078 
40954 1.25 
40595 1.25 
40636 1.25 
40668 1.25 
40669 1.40 
AC126 625 
.40127 0.26 
AC128 0.20 
A0176 0.20 
ACY17 0.26 
ACY28 0.17 
ÁD149 0.50 
AD161 0.35 
AD162 0.36 
AF118 0.50 
AF127 0.20 
ÁF139 0.30 
ÁF178 0.48 
ÁF188 040 
ASY28 0.26 
A8Y28 0.25 

! 
ASY87 048 
BAW19 028 
BC107 0.10 
BC108 010 
BC113 0-10 
BC118 020 
BCY72 016 
131115 0-25 
BF173 0-20 
BFY51 020 
BFY52 0-20 
B8 0-45 
B82 047 
B8Y29 026 
BU100 180 
BYZ13 026 
BYZ18 0.63 
CR61/10 026 
CR81/20 0-38 
CR81/30 040 
01101/35 043 
CR81/40 0-48 
0R89/06 040 
CR83/20 688 
CRS9/80 048 
CR826/026 

066 

MANY OTHERS IN STOCK Including ntegrated circuits, C.R.T. 
and special valve,. C.K. POSTAGE over 23 free, Op for one valve 

plus 1p for each addit/onal valve or translator. C.O.D. 26p entra. 

MARCONI TEST EQUIPMENT 
TF10410 VTVM A.C. 
voltage range 300 MV 
to 300V in 7 ranges, 
20 Hz -1500 MHz. D.C. 
voltage ranges 300 
MV 1000V In 8 ranges. 
D.C. resistance 50 
ohms to 500 ohms. 
Price E62 50. 
TF 8018/318 SIGNAL 

GENERATOR 
Spec. as for TF 
801011/5 except for 
minor circuit changes 
e.g. 1 and 2 MHz 
switched calibrator. 
P.O.A. 

TF 14005 DOUBLE PULSE GENERATOR 
WITH TM 6600/S SECONDARY PULSE 
UNIT. For testing radar, nucleonics, 'scopes, 
counters, filters etc. SPEC. TF 14005. Rep. 
frequ. 10Hz to 100 kHz, pulse width 0.1 to 
10014 sec., delay -1.5 to í3000u sec., rise 
time < 30N sec. SPEC. TM 64001S. As for 
TFI400S except pulse width 0.5 to 250 sec, 
delay 0 to + 300u sec. £230. 

RACAL UNIVERSAL COUNTER/ 
TIMER SA550 (CT486) 
8 digit In- 
line read- 
out. 
Facilities 
Include: 
direct 
frequency 
measure- 
ment up to 
100MHz; 
pulse, 
period, ratio, Ime interval and totallsing 
measurement . Three independent in- 
puts, self -che k etc. Full spec. and price 
on request. 

cáá, , Y,e 
so a . e 

+, 

SIGNAL GENERATOR TYPE 
AN)USM -16 (MODEL BJ75A) 
A precision HF/VHF signal generator 
embodying facilities seldom found or con- 
tained In one Instrument, namely outputs 
of CM/AM/PM and swept carrier, in 
the frequency range 10 to 440 MHz. Some of 
the features of the instrument are: AUTO- 
MATIC FREQUENCY STABILISATION 

(AUTOMATIC 
signal 

LEVEL 
sCONTROelected 

µ(holds 
output constant *fdb) INTERPOLATION 
OSCILLATION (for precise tuning between 
crystal check points) MARKERS (for 
S.F.M.) 
Brief specifications, Frequency 10 to 440MHz, 
RF output 0.1 uV to 0.224V at 50 ohms. Modes 
of operation CW -HI, CW, CW (calibrated and 
stabilised), AM -400Hz and 1 kHz and external, 
FM -400Hz and 1kHz and external 0.75 kHzdev., 
S.F.M. -x1, x10, x100, 0-75, 750 6. 7500kH z dev. 
resp., P.M. -50 to 5000 ppe at 1 to 30usec. 
width int. or ext., 160 to 5000Hz rep rate. 
3 meters for; mod. and dev., frequency dis- 
crimination pulse level output. With manual, 
Complete specification and price on 
application. 

Open 8- 12.30, 1.30 -5.30 p.m. 

except Thursday 9 -1 p.m. 

TF 80101115 SIGNAL GENERATOR. 
Range 10 -485 MHz in five ranges. R.F. output 
0.1 OV -IV source e.m.f. Dial calibrated In 
volts, decibels and power relative to thermal 
noise. Piston type attenuator. 5011 output 
impedance. Internal modulation at 1 kHz 
at up to 90% depth, also external aine and 
pulse modulation. Built -in 5MHz crystal 
calibrator. Separate R.F. and mod. meters. 
P.O.A. 
TF 56253 Oscillator and Detector Unit. 
TF 1226 
TF 1225A White Noise Test Set. 
TM STTA 
TF 1258A VHF SPECTRUM ANALYSER 
for analysis and measurement of Radar 
Equipment. Frequency range 190 to 230MHz 
with crystal check points. Sweep width 0.6 
to 5MHz, output pulse delay (a) 85 -175 µSec, 
(b) 0.7 -1.4 mSee with X1 and x2 multiplier 
and +2, x1, x2 multiplier. Output 214V to 
20mV with X10 multiplier. 8200. 

HEWLETT -PACKARD 
185A 800 MHz SAMPLING OSCILLO- 
SCOPE WITH ISBA DUAL TRACE 
PLUG -IN. Full spec. and P.O.A. 
5248 COUNTER FREQUENCY 
MEASUREMENT: 10Hz to 10,1MH22. 
Accuracy } 1 count. Automatic posi- 
tioning of decimal point. Period mea- 
surement: 0- 10kHz, reads In seconds, 
milliseconds or microseconds, decimal 
point automatically positioned. Display 
on 6 neon lamp decades and 2 meters. 
Complete with manual end following 
plug-ins: 525A 10 to 100MHz, 5258 100 
to 220MHz, 524A video amplifier. Price 
on application. 
5405 TRANSFER OSCILLATOR. 
Extends range of 524 and 5245 series 
counters to 18 gHz, or on Its own, 
measures frequencies below 4gHZ with 
0.5% accuracy. 
430C MICROWAVE POWER METER. 
Complete with 476A bolo mount, 4755 
tunable bolo, BM16 wavegulde, 195. 
20SAG AUDIO OSCILLATOR. Low 
distortion, 20 Hz to 200 kHz, metered 
and attenuated Inputs and outputs 
enabling a very wide range of measure- 
ments to be made on amplifiers, filters, 
etc. 4125. 
6165 BHF SIGNAL GENERATOR. 
Freq. range 1,75G1-1z- 4,2GHz, Mod.: 
F.M., C.W. Pulse and Ext. A.M., output. 
0,1uV- 200mW. Price on application. 

TF 694 AUDIO TESTER. Combined A.F 
Generator (0- 2SkHz), Output meter (up to 
2W. at 000, 15 and 34],) and valve voitmete 
0- 800V.), with stepped and variable ettenue 
tore. 160. 

CR89/40 O-bO 
COSA 0.66 
CV1o2 026 
GET103 098 
GET116 0.46 
GET118 040 
GE%68 1.60 
NKT222 0-20 
NKT304 0-60 
RAS310AF 

088 
703918 0-28 
SD92S 0-31 
80938 0-32 
8094 0-21 
8D988 048 
V405A 0.40 
Z2A51CF 0.78 
ZR11 0-38 
ZR21 0.48 
ZR22 0-42 

ZENER 
DIODES 

All preferred 
voltage 

OW 0.17 
1W 057 
1.5W 0.25 
7W 0.40 

OK70 
BKBGT 
BK26 
BLBM 
e8A7 
68A7GT 
88070T 
8807 
88J7 
88J7GT 
88K7 
8BL7GT 
88N70T 
88Q7 
88Q7GT 
8V8G 
BVBGT 
8%4 
8%6G 
MGT 
BYBG 
6-30L2 
8Z4 
7B7 
7Y4 
908 
11E2 
12AT8 
12AT7 
12AU7 
12AV6 
12AX7 
12BA6 
12BE6 
1213117 
1208 
12E1 
12K6 
12K70T 
12K8GT 
12Q7GT 
12007 
1487 
19AQ6 
1968 
1968 
19H4 
20P4 
25LOGT 

0-17 
040 
0-70 
186 
0-40 
026 
0-20 
0-40 
0-40 
0-28 
046 
0-85 
0-85 
0-45 
080 
016 
0-85 
0-88 
0ß6 
0-86 
076 
0-85 
0-40 
0-60 
0-80 
0-80 
870 
0-86 
0-86 
0-24 
0-40 
0-25 
0.25 
086 
028 
0.80 
2-86 
0-95 
046 
0-40 
0-40 
0-40 
0-70 
0-40 
675 
5-76 
6-25 
1-00 
0.60 

THE VALVE WITH A 

GUARANTEE 

30015 0-70 
30017 086 
30018 075 
3015 080 
30FL1 0-70 
90FL12 0-06 
S0FL14 0.80 
SOL16 0.00 
30L17 0-80 
301.12 0.76 
80P19 0-70 
30PL1 070 
300L13 0-90 
30PL14 0-86 
85L6GT 0-60 
30W4 0-80 
38Z4GT 0-66 
5005 0.46 
50CD6G 1-10 
50EH5 0.66 
75 0.60 
70 0.55 
78 0-50 
80 0-66 
723A,IB 7.00 
803 6.60 
805 12-00 
807 0.60 
813 4-00 
832A 
886A 
931A 
904 
956 
908 
967 
991 
2061 
5933 

270 
1.85 
475 
0.86 
085 
080 
0.86 
0.40 
0.70 
1.00 

6057 
8080 
8084 
8065 
6080 
8148 
8020 
9001 
0002 
9008 
9004 
9008 

066 
0.60 
0.45 
0.85 
1.66 
176 
&75 
015 
0.40 
0-45 
012 
012 

C.B. Tabes 
VCR97 4.00 
V0R517R 6.00 
VCR517C 7.00 
88D 810 
88.1 810 
88L 810 

Photo Tubes 
050026 2.60 
931A 4.76 
60970 16-00 

Special Valves 
CV2339 18-00 
JP9/7D 36.00 
K301 4-50 
K305 11-00 
K308 14.50 
K397 1460 
KRN2A 816 
WL417A 1.86 
3J/92/E 8600 
5022 2200 
714AY 8.80 
726A 2260 

BEST PRICES 
EQUIPMENT. 

SPECTRUM 
ANALYSER 
TYPEOAIOS4 
Freq. range: 
3 to 90MHz 
in 9 bends. 
Selectivity; e 
30 and 100Hz, 
et 3db. Spec- 
trum width: 
O.30kHz. Sweep 
Duration: 0.1, 
0,3, 1, 3, 10 
6 30 secs. 

Complete as Illustrated 
with manuals, etc. and 
L.F. Adaptor. 
Price upon application. 

PAID FOR TEST AND COMMUNICATION 
Single items or quantities. Private or Industrial. 

SOLARTRON D0905 STABILISED AM 
PLITUDE SIGNAL GENERATOR. Freq. 
range 350kHz -50MHz E70. 
TF 1370 R -C OSCILLATOR, SQUARE 
AND SINE WAVE. Freq.: Sinewave 10Hz- 
10MHz, squarewave 10Hz- 100kHz. Direct 
output: sinewave: 0 -31.8V rms., 10Hz -1MHz, 
squarewave: 0- 73.2pp 10Hz- 100kHz. Attenu- 
ator range: -6048 to +10dB. Impedance: 
75, 100, 60011. Price upon application. 

PLEASE ADD 
10% VAT 

TO ALL ORDERS 

TEKTRONIX 
OSCILLOSCOPES. 
571A- 60MHz, separate P.S.U. £150 
complete. 
561A- 10MHz, solid state, compact, 
takes the following plugs -Ins: X, Y, 
differential, sampling, spectrum ana- 
lyser. 
PLUG -IN UNITS 
CA -24 MHz dual trace 50MV -20V. 
G -20 MHz differential 50MV -20V. 
L -30 MHz fast rise time 5MV -20V. 
D-High gain differential 1MV -50V. 
N 600MHz sampling lOmV -cm. 
R Transistor measurement. 
P type calllbratlon. 
3A1 -Dual trace 10mV -10V. 
363- Delayed sweep time base. 
E QUIPMENT 
162 wave form generator. 
163 Pulse generator. 

500/250W MEDIUM WAVE BROAD- 
CAST TRANSMITTERS. Price and 
details on application. 

M.O. for ET 4338 TX (see description in 
previous issues) 2850. P. 6 P. L1.50. 
ARSE SPARES. We hold the largest stock 
in U.K. Write for list. 
3 PHASE AUTO TRANSFORMER, wye 
Input 400v, wye output 241.5/230/218.5v 50c 
18kVA. Made by Westinghouse of USA. 
Brand new In original cases 880.00 Includi g 

UK transport. 

TELEPHONE ENQUIRIES bea 

l amtianj 
e 
t o 

t o 
T ET QU PEMxtEeNnsT 

o n 
s h2d 

To view TEST EQUIPMENT please phone for appointment 

PLEASE NOTE 
Unless offered as "as seen" 

ALL EQUIPMENT 
ordered from us Is completely over- 
hauled mechanically and electrically 

in our own laboratories 

FOR EXPORT ONLY 
TRANSMITTERS: 
BC 810 Hallicrafters. 
RCA ET 4338 also modified version of 
Increased output to 700w. 
COLLINS TYPE 231 D 4/5kw., 10 channel, 
autotone and manual tuning. All above 
complete Installation and spare parts. 
TRANSCEIVERS 
10, 19HP, 38, 82. 
C -11 TRANSMITTERS 
C -13 TRANSMITTERS 

REMSCOPE TYPE 741 STORAGE 
OSCILLOSCOPE. On trolley, complete 
with plug -In trace shifter and two plug-In 
Y amplifiers. LISO plus carriage. 
HARNESS "A" L "S" control units, 
)unction boxes, headphones, microphones, 
etc. 

OUR SALE FINISHES ON THE 
27th OCT. The following Items are 
still available, FOR PERSONAL 
CALLERS ONLY to our storage depot 
at Unigate Dairy Depot, entrance off 
Cromwell Rd. Ext. (Cedars Rd.) towards 
London, first left (Sutton Lane North, 
W.4) 1st entrance on left. 

TF 555A and 885A/1 Video Oscillators 
EIS and £12 resp. TF 930 LCR Bridges 
E45. Ave CT36 Electronic Multimeters 
E25, CT82 Noise generators £2, 846 
receiver £20. Advance DVM7 ACIDC 
DVM £40, TR1143 TXIRX ES, also 
some of the items previously listed. 

R.F. METER 0-8 amp. 21' (U.S.A.) 11.80 
P. 6P. 15p. .. 
29 /41FT. AERIALS each consisting of ten 
3ft., }In. die. tubular screw -in sections. 
lift. (8- section) whip aerial with adaptor 
to fit the 71e. rod, Insulated base, stay plate 
and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete 
ready to erect, In canvas beg. 4730 new or 
£4-SO slightly used. Carriage 50p. 

METERS Full List of our very large 
stock of meters on request. 

TELEPHONE TYPE "J" Tropicalised) 
10 line MAGNETO TELEPHONE 
SWITCHBOARD 
SO Ilne AUTOMATIC PRIVATE 
TELEPHONE SWITCHBOARD 
Price of each of the above on application. 
RADAR SCANNER ASSEMBLY TYPE 
C318 Parabolic assembly 17'. Complete 
with motor for 26V 600W, etc. 12200. 
Carriage £250. 

CO LO M O R (ELECTRONICS 
LTD. 

170 Goldhawk Rd., London, W.I2 
Tel. 01 - 743 0899 
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P. F. RALFE 
TELEVISION SWEEP GENERATOR 
by Sweep systems type 505. Frequency coverage La M 
450- 940MHz. (Channels 15 -80). Markers at 465/ P 

565/660/750/830 and 900MHz. Attenuated output in eight, five db 
steps and fine 0 -10 db. Sweep width adjustable from 1- 15MHz. The 
instrument is completely solid -state using variactor diodes and 
transistors throughout. Dims: 19 x 12 x Sins. Wt.: 201bs. 
Supplied in good working order, price £59.50 + 50p carriage. 

AERIAL CHANGE /OVER RELAYS 
of current manufacture designed espec- 
ially for mobile equipments, coil voltage 
12v., frequency up to250 MHz at 50 watts. 
Small size only, 2 in. x j in. Offered 
brand new, boxed. Price LI.50, inc. P. &P. 

'ALCAD' Sealed rechargeable 
Nickel- cadmium batteries. 
Type W3.5, 1.2V at 3.5 Ah. Size as 
'U2'. Offered new in packs supplying 
12V, L15. Or separately at E 1.25. 

Automatic Constant current 
electronic battery chargers 
specially designed for nickel cad- 
mium cells. Metered and fused. Up to 
twelve cells can be charged up to 
750mA, variable 0- 750mA. Size 
7x6x5ins. Brand new units. Price 
each £17. 

Smiths Ltd Weight indicators 
self powered, measures 0 to 20 cwts 
in I cwt divisions on a 4" cirscale meter 
indicator, 30 feet of cable and heavy 
duty load cell use with bell crank or 
actual reading is 5 cwt for F.S.D. brand 
new units special price 17.50 post 50p. 

CossorElactronic Inverters type 
CRA 200. A high quality device for 
producing a 115v 400HZ single phase 
output. Incorporating the following 
features: Input 23 -28V D.C. 

Full overload protection. 
Sine wave output. 
Remote control facilities, 

s Completely Solid State (Silicon 
transistors). 
Built to Aircraft specifications. 
I80VA of output continuous. 

May be run in series operation for 
3 phase requirements. Offered 
brand new boxed units. Price E17.50 
Carriage 50p. 

AUDIO OSCILLATORS 
AMERICAN TS -382/U 

Covers 20 c/s -200 Kc /s in four ranges. 
Output voltage I micro volt to 10 v. in 
seven ranges. Built in calibrator. Sine 
wave O.P. is excellent over complete 
range. Supplied with transmit case, 
adaptors and circuits and transformer 
for 240 A.C. L20. 

MINIATUREAEI UNISELECTORS 
12 position x 3 bank 250 ohm coils, I 

bridging and 2 non -bridging wipers avail- 
able now -Type 2200A complete with 
bases. Price L4. 

BRAND NEW DIGITAL PANEL 
VOLTMETERS 

10MV- 1.99VV. 199 Measuring points. 
Input impedance 100Mohm. Automatic 
zeroing. Measurements: 155mm x 
72mm x 72mm. List price was L52.00. 
OUR PRICE £24.50. 

DIGITAL MEASUREMENT Type 
2003 Digital Voltmeter. 34 Digit 
display. Measuring up to 1000 Volts. 
AS NEW L65. 

Noise Generator Model CT-82 
Range 15kHz to 160MHz very useful 
noise for factor measurements of 
receivers /wide band I.F. amplifiers etc., 
the instrument is directly calibrated 
in noise factor and displayed on panel 
meter, also output meter calibrated in 
dbs, for 115 -250 vac operation offered 
in good used condition, small size low 
price only £8 Carr. 50p. 

H. W. SULLIVAN STANDARD 
AIR SPACED CONDENSERS 

CapaCitance range 0 to 100 pf fully 
screened with engraved vernier sub- 
divided into 100 equal divisions com- 
plete with vernier index and original 
manufacturers seal offered brand new, 
at only L25 each. 

High torque geared motors. 
20RPM. 6 -9V. operation. Built -in 
gearbox. Overall size tins. long 
by lin. diameter. Current drain at 
6V only 8mA. These are precision, 
Swiss made geared motors. Original 
price was over £6 each. Our price 
each is only £1.50 (plus 10p each 
post and packing). 

DIGITAL FREQUENCY 
METER type 'FT300' -reads as 
frequency meter up to 99.99KHz 
in three ranges or as tachometer, 
99,990 RPM. Solid -state instrument. 
Clear read -out. Size only Bin. by 
5in. by 2 }in. Weight 44 lbs. BCD 
outputs. Operating voltage 110/240 
V. AC. Made by famous manufac- 
turer. These units are brand new 
in original makers cartons. Our 
price: £55. 

Cossor Radio Telephones 
Type CC303 

All Solid State except for O -P 

Valves 25 Watt A.M. offered 
brand new for high bond applica- 
tions boot control console. Corn - 
plete manual supply. Prices 05 
each + V.A.T. 

SCHOMANDL PRECISION 
FREQUENCY METER TYPE FDI 

WITH FDMI ADAPTOR 
GPO approved equipment for Radio 
Telephone Marine servicing etc., 
offered in as new cordition with 

calibration certificate. 

G.E.C. Uniselectors, 8- banks, 25 
position full wipe. 75 ohm coil. Not 
new but excellent working condition. 
Each L2. 

Brand new GEC 3 banks of 25 position 
uniselectors with fitted suppressor. 
£2.50 each. 

SIX Level A.E.I. Uniselectors miniature 
plug in type 2216A coil 125 ohms. non - 
bridging wipers with index. 12 position 
6 bank. Absolutely brand new in 
makers cartons sold complete with 
base. £6.50 

CAMBRIDGE PORTABLE POTEN- 
TIOMETER type 44228. The ideal tool 
for checking thermocouples and aux- 
iliary temperature measuring equip- 
ment. Accuracy ± 0.1 %. BRAND 
NEW. L75. 

TINSLEY type 4363D Vernier poten- 
tiometer. Good condition. Price L75. 

FRIGIDAIRE, AIR -CONDITIONING 
UNIT. Table -top model. 4 inch diameter 
pipe outlet. Complete and ready for 
use. Price L125. 

WAYNE KERR type B521 Component 
bridge. Accurate measurement of 
LC & R. L55. Excellent order 
throughout. 

0 Chapel St London N.W. I 
Phone 01 -723 8753 

TEKTRONIX OSCILLOSCOPES 
Type 545A with 'CA' plug -in. (Or 'L'). DC- 30MHz. 
Type 561A with 3A1 and 3B3 units. DC- IOMHz. 
Type 535 with CA plug -in unit. DC- I5MHz. 
Type 551. Double -beam with L &G units. DC- 27MHz. 
Also available: 
Dynamco D7100 with IY2 and IX2 plug -ins. Portable, DC- 30MHz. 
Hewlett- Packard 175A. 1781 and 1755A plug -ins. DC- 30MHz. 
Marconi TFI300. s /b. DC- I5MHz. E75. 
Roband RO50A with 5G plug -in. DC- I5MHz. Price E125. 
Solartron CDI400. With two CXI44I and a CXI443 units. 

Extremely sensitive instrument. Twin differential inputs. 

TEKTRONIX type 545A OSCILLOSCOPE. Complete with 
'CA' plug -in unit. As new. Perfect condition, calibrated to manu- 
facturers standards. Bandwidth to 30MHz. This offer is too good to 
miss. Price only L295 (plus V.A.T.) 

SIGNAL GENERATORS 
Marconi type TF80ID. 10- 485MHz. Excellent. 
P.U.R. 
Marconi type TF867. 15KHz- 30MHz. L150. 
Hewlett- Packard 616A. 1780- 4000MHz. L75. 
Advance C2H. Spot- frequency production -line test instrument. 
12 freqs. in bands 500KHz- 30MHz. £25. 
Rohde & Schwarz U.H.F. 990- 1900MHz. P.U.R. 
Rohde & Schwarz SMAF. A.M. & F.M. 4- 300MHz. FM Dev. 0-100KHz 
in 2 ranges. Fundamental- frequency generator ideal for radio- 
telephone test equipment. P.U.R. 

MARCONI TEST EQUIPMENT. All items have been calibrated, 
reconditioned and guaranteed. 

Wave Analyser TF455E. Frequency range 20Hz. £105. 
TF893 Audio Wattmeter. Range 20Hz- 35KHz. Power range 
20uW -IOW. Impedance 2.5 S2 to 20K S2 in 48 steps. Direct calibration 
in Watts and dbm. Price L45. 

TF2600 Sensitive Valve Voltmeter I mV f.s.d. to 300V f.s.d. Accuracy t 1 %. Offered as new, price L55. 

TFI370A Wide -range oscillator 10Hz to 10Mz. Squarewave up to 
100KHz. High output -up to 1MHz 31 Volts. 75,100 or 600 S2 
output. List price pre VAT -E308. Offered as new at E125. 

TF2I62 MF attenuator. DC -IMHz. O -lI db attenuation in Idb 
steps. Impedance 600 ohms unbalanced. Price £50. 

TF2163 U.H.F. Attenuator. DCI GHz. 0 -142db in Idb steps. 
Z, 50 ohms. Max. power input 0.5W. As new Price E75. 

TF80ID /I A.M. Signal Generator up to 470MHz. 
TFI106 Noise Generator I- 200MHz. E75. 

TFI04I B Voltmeter. 300mV -300V. 20Hz- I500MHz. E45. 

TFI30I Noise Gen. 200- 1700MHz. 50 ohms. £55. 

TF1099 20MHz Sweep Generator as new E75. 

OA1094AHF Spectrum Analyser 100KHz-30MHz. As new. 
TFI417 Counter, Frequency Meter 7 digits. Plus range extension 
unit TF1434/2 to 220MHz. As new. 

Available now -type '316' Jack- plugs, complete with leads. Good 
condition. Price E2 for ten. 

ADVANCE AUDIO SIGNAL GENERATOR TYPE HI. 
15Hz -50KHz in three ranges. Sine /square wave output. Supplied 
in first -class working condition. E15. Carriage LI each. 

R2I6 V.H.F. AM /FM Communications receivers. Coverage 
19- 157MHz. Film scale dial 2 frequency crystal calibrator. Plus all 
other facilities. Complete with A.C. power supply connecting lead. 
Supplied in full working order in excellent secondhand condition. 

PLEASE ADD 10% V.A.T. TO THE TOTAL AMOUNT 
WHEN ORDERING. INCORRECT AMOUNTS WILL 
CAUSE DELAY IN DESPATCH. THANK YOU. 
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C. T. ELECTRONICS 
MAIL ORDER DEPT. /REGISTERED OFFICE /COMPONENT COUNTER 

WI semiconductors 

267 ACTON LANE, LONDON W4 
5DG 01 -994 6275 

AC107 35p 
AC125 25p 
AC126 25p 
AC127 25p 
AC128 25p 
AC176 25p 
ACY17 25p 
ACY18 25p 
ACY19 25p 
ACY20 25p 
ACY39 50p 
ACY21 25p 
AD140 55p 
AD149 650 
AD161 37p 
AD762 37p 
ADZ11 £150 
AF114 25p 
AF115 2Sp 
AF116 25p 
AF117 
AF118 
AF172 
ASY28 
ASZ21 
13,4102 
BA112 
BA114 
BA158 
BC107 
BC108 
BC109 
BC147 
BC148 
BC149 
BC157 
BC158 
BC159 
BC189C 
BC182 
BC183 
BC184 
BC212 
BC213 
BC214 
BC238 
BC239 

25p 
50p 
25p 
30p 
55p 
30p 
600 
180 
15p 
10p 
10p 
10p 
12p 
12p 
12p 
13p 
13p 
13p 
13p 
10p 
10p 
10p 
14p 
14p 
14p 
12p 
120 

BCY30 
BCY33 
BCY34 
BCY55 
BCY70 
BCY71 
BCY72 
BD121 
BD123 
BD124 
BD131 
BD153 
BD156 
BDY11 
BDY17 
BDY19 
BF152 
BF194 
BF195 
BFX29 
BFX84 
BFX85 
BFX86 
BFX88 
BFY10 
BFY44 
BFY50 
BFY51 
BFYS 
BFY5 
BFY9 
BLY1C 
BSW6 
BSWB 
BSY95 
C111 
C428 
BY100 
BY122 
BY128 
BY127 
BY164 
IS100 
IS103 
MJ340 
MJ481 
M J2801 

30p 
30p 
30p 
800 
20p 
20p 
20p 
75p 
75p 
6013 
75p 
75p 
75p 

£140 
£1.50 
£1 95 

200 
14p 
15p 
30p 
25p 
30p0 

25p 
350 
50p 
2Sp 
29p 
Up 
lop 
60p 

£300 
OOp 
75p 
12p 
IOp 
30p 
150 
850 
20p 
20p 
850 

20p 
50p 

£1120 

MJ2901 
M J E340 
MJE370 
MJE371 
MJE520 
MJE521 
MJE2955 
MJE3055 
MM1613 
MM1712 
MPF102 
MPF103 
(2N5457) 
MPF104 
(2N5458) 
MPF105 
(2N5459) 
MPSA06 
MPSA16 
MPSA56 
MPSU06 
MPSU56 
NKTi35 
NKT222 
NKT401 
NKT404 
NKT773 
NKT774 
0A5 
OA10 
0A47 
0A70 
0A79 
0A81 
0A90 
0A91 
0A200 
0A202 
OA210 
0A211 
°C19 
0C22 
0C25 
OC26 
0C28 
0035 
OC38 

TRIACS 
SC4OD 6A. 400V. L 00 
SC40E 6A. 500V E120 
SC45D 10A. 400V Eí25 
SC45E 10A. 500V Eí45 
SC50E 15A. 500V Eí85 
40430 6A. 400V 85p 
DIAC 25p 

S.C.R. 

BTY 79/4000... 75p CRS 7/400 .... 70p 
CRS 1/05 .... 25p CRS 7 /600 .... 98p 
CRS 1 /10 .... 30p CRS 16/100 .. 65p 
CRS 1/20 .... 30p CRS 16/200 .. 72p 
CRS 1/40 .... 35p CRS 16/600 LI.05 
CRS 3/025 .... 30p C 106D 65p 
CRS 3/10 .... 30p TIC 44 35p 
CRS 3/40 .... 30p I6RC /20 70p 
CRS 3/60 .... 60p 2N3525 61.05 

BRIDGE RECTIFIERS 
BY 122 1.5A. 40V. 40p 
BY 164 1.4A. 200V 57p 
CIC2 -I00 2A. I00V. 39p 

ZENER DIODES =4:=1= 
BZY88 series 400mW. 3.3 -33V. 5% 15p 
1.5 Watt range 25p 
10 Watt range 45p 

L.E.D. 

TIL 209 H.P. 5082 35p 

L.D.R. ti) 
ORP 12 Sop 

LINEAR OP -AMPS 
709C TO99 /DIL 35p 
723C TO99 /DIL Eí05 
741C TO99 /DIL 55p 
747C TO99 /DIL EI.10 
72741P DIL 65p 
72748P DIL 65p 
723C TO99 E1.05 

MOVING IRON AMMETERS 
2f in. SQUARE 

Available in the following values: - 
0-1-4 Amp 
0 -15 -6 Amp 
0 -1.5 -9 Amp 
0-5 -15 Amp All Brand New 
0-5 -30 Amp and Boxed 
0-8-48 Amp t ONLY LI .75 
0 -15-45 Amp inc. p.p. 
0 -30 -180 Amp 
0-40 -240 Amp 
0 -50 -200 Amp 
0- 507300 Amp , 

£2/20 
50p 
73p 
66p 
59p 
73p 

£1.95 
850 
43p 
60p 
45p 

35p 

35p 

/Op 
35p 
30p 
35p 
75p 
70p 
350 
250 
1350 
sop 
25p 
25p 
20p 
20p 
10p 
12p 
12p 
10p 
10p 
10p 
10p 
10p 
35p 
35p 
85p 
50p 
50p 
850 
S5p 
50p 
60p 

0C42 
OC44 
OC45 
OC70 
OC71 
OC72 
OC75 
OC76 
OC77 
OC81 
OC82 
0083 
004 
0C139 
0C140 
OC170 
OC171 
0C200 
OC201 
OC202 
TIP29A 
TIP30A 
TIP31A 
TIP32A 
TIP33A 
TIP34A 
TIP35A 
TIP36A 
TI P41 A 
TIP42A 
TIP29B 
TIP308 
TIP318 
TIP32B 
TIP33B 
TIP34B 
TIP35B 
TIP388 
TIP418 
TIP428 
TIP29C 
TIP30C 
TIP31C 
TIP32C 
TIP33C 
TIP34C 
TIP35C 

30p 
200 
20p 
15p 
17p 
20p 
2Sp 
25p 
40p 
23p 
25p 
22p 
2Sp 
38p 
30p 
25p 
300 
50p 
óop 
OSp 
49p 
58p 
62p 
71p 

£1.05 
L1.55 
£265 
£335 

75p 
90p 
580 
880 
70p 
820 

£112 
£148 
£21 
£3'14 

83p 
9119 
71p 
78p 
850 

£105 
£130 
£1.90 
£320 

TIP36C £4.10 
TIP41C 95p 
TIP42C £110 
TIS50 40p 
ZTX107 15p 
ZTX300 15p 
ZTX500 15p 
ZTX531 27p 
1N659 7p 
1N914 Op 
1N916 Op 
1N4001 Op 
1 N4002 9p 
1N4003 9p 
1N4004 10p 
1N4005 120 
1N4006 150 
1N4007 180 
1N4148 7p 
2N696 25p 
2N697 200 
2N698 25p 
214706 12p 
2N706A 15p 
2N708 15p 
2N930 20p 
2N1132 25p 
2N1302 18p 
2N1303 160 
2N1304 20p 
2N1305 20p 
2N1308 25p 
2N1307 25p 
2N1308 25p 
2N1309 Sop 
2N1613 20p 
2N1711 25p 
2N2147 70p 
2N2160 SSp 
2N2217 180 
2N2218 1110 
2N2219 25p 
2N2222 200 
2N2222A 34p 
2N2398 - 
2N2646 50p 
2N2848 £1.50 

2N2904 
2N2905 
2N2906 
2N2907 
2N2962 
2N3053 
2N3054 
2N3055 
2N3232 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3771 
2N3772 
2N3773 
2N3819 
2N3820 
2N3806 
2N3904 
2N3905 
2N4058 
2N4059 
2N4060 
2N4061 
2014062 
2N4126 
2N4288 
2N4287 
2N4288 
2N4289 
2N4290 
2N4444 
2N4871 
2N4920 
2145191 
2115194 
2N5457 
2N5458 
2N5459 
40381 
40362 
40250 

20p 
250 
22p 
25p 
10p 
30p 
1110 
50p 
1340 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 

£270 
£2?5 
£280 

35p 
55p 
85p 
22p 
25p 
12p 
12p 
12p 
12p 
12p 
17p 
150 
15p 
15p 
15p 
1Sp 

E1.90 
3Sp 
00p 
96p 

£10 
35p 
33p 
/Op 
50p 
55p 
70p 

PA230 LI.10 I Watt Audio Amp. 
PA234 £1.25 2/3 Watt Audio Amp. 
PA246 Eí75 5 Watt Audio Amp. 
CA3014 LI .55 F.M. IF. Det.+ -pre amp. 
CA3018 LI.00 4 Transistor array. 
CA3048 62.34 Stereo Pre -Amp. 
MC1303L 61.85 Stereo Pre -Amp. 
MFC4000 55p 250mWatt Audio I.C. 
MFC4000A 60p 
SL403D El -50 3 Watt Audio Amp. 
ZN414 LI 25 Radio I.C. 
LM309K Eí90 5V. IA. Voltage Reg I.C. 

DIGITAL INTEGRATED 
CIRCUITS 

SN7400 20p 
5017401 20p 
SN7402 20p 
SN7403 20p 
SN7404 20p 
SN7405 20p 
SN7406 30p 
SN7407 30p 
SN7408 20p 
SN7409 450 
SN7410 20p 
SN7411 230 
SN7412 42p 
SN7413 30p 
SN7418 30p 
SN7417 30p 
SN7420 20p 
SN7422 48p 
SN7423 18p 
SN7425 4811 
SN7427 /2p 
SN7428 50p 
SN7430 20p 
SN7432 42p 
SN7433 70p 
SN7437 850 
SN7438 65p 
SN7440 20p 
SN7441AN 75p 
SN7442 7512 
SN7443 E100 
SN7445 £2.00 
SN7448 E2.00 
SN7447 £1.75 
SN7448 41 .75 
SN74S0 20p 

SN7451 20p 
SN7453 20p 
SN7454 20p 
SN7460 20p 
SN7470 30p 
SN7472 300 
SN7473 IOp 
SN7474 IOp 
SN7475 55p 
SN7476 45p 
SN7480 OOp 
SN7481 L1ß5 
SN7482 O7p 
SN7483 £1.00 
SN7484 90p 
SN7486 /5p 
SN7490 75p 
SN7491AN £1.00 
SN7492 75p 
SN7493 75p 
SN7494 tOp 
SN7495 O0p 
SN7498 £100 
SN7497 L025 
SN74100 £250 
SN74104 £115 
SN74105 4145 
SN74107 S0p 
SN74110 80p 
SN74118 £1.00 
SN74119 L1S0 
SN74121 6Sp 
SN74122 £1.35 
SN74123 £2.70 
SN74141 41.00 
SN74145 L160 

SN74150 
SN74151 
SN74153 
SN74154 
SN74155 £155 
SN74156 £155 
SN74157 L100 
SN74160 £280 
SN74161 1200 
SN74162 £3.40 
SN74163 £340 
SN74164 L2.75 
SN74165 £410 
SN74166 £100 
SN74167 EOßS 
SN74170 £110 
SN74174 £210 
SN74175 £145 
SN74176 £100 
SN74177 £1.80 
SN74180 £1.55 
SN74181 E7.00 
SN74182 L2.00 
SN74184 £245 
SN74185A £240 
SN74190 E145 
SN74191 £105 
SN74192 £200 
SN74193 £200 
SN74194 £240 
SN741O5 1115 
SN74198 E1SO 
SN74107 E1S0 
SN74108 £4.O0 
SN74106 14.60 

£335 
£110 
£135 
£200 

V.A.T. 
Unless otherwise stated all prices are EXCLU- 
SIVE of V.A.T. Please add 10% to all orders. 
Carriage: orders under E5 + 20p. Over 15 
post free. 

SPECIAL OFFERS 
BRIDGE RECTIFIER. 6A. I00V. Motorola 
MDA952 -2 65p. 
POWER SUPPLY. 12V. 6.5A. Stabilised Power 
Supply. Contains 18,5V. 8.5A. sec. Transformer, 
4x40000 7.5V. Mullard capacitors, 2x2N3055 
on 2 Redpoint heatsinks, 12A., 120V. Bridge 
rectifier, stabilised p.c.b. circuit diagram. The 
parts alone are worth the asking price of 613 
each inc. carriage. 
SHACKMAN ...AUTO CAMERA Mk. 3. 
Complete with long focus Inns assembly. 4 Film 
Carriers. Boxed in as new condition. 175 each. 
OC71 Transistors, unmarked. EIS per 1,000. 
HG5008 80mA. 40V. p.i.v. equiv. 0A47. 620 
per 1,000. 52BN25 25A. 200V. Rectifier Diode. 
62.50 per 4. 56 A20 20A. 600V. Rectifier Stack. 
E3 each. Transistor Mounting Pads. £250 per 
500. Diode & Triac Mica Washer. El per 100. 
T.O.3 Transistor Socket. El per 50. 
Send s.a.e. for free circuit diagram. 

COMMUNICATIONS EQUIPMENT 
POCKET V.H.F. F.M. RADIOTELEPHONE 

Cossor Type CC2 /8 Mk. 2. 
Fully transistorised transmitter /receiver available 
in two versions: - 

Low band; Freq. range 71.5- 104MHz. 
R.F. Output 500mW. 

Complete with } wave whip aerial, combined 
microphone /loudspeaker and 13.3V. rechargeable 
nickel- cadmium DEAC battery Price L75 + v.a.t. 
U.N.F. 2 watt FIXED RADIO LINK. 
24V. dc. /240V. ac. F.M. TRANSMITTER /Type 
CC RTX 4A Mk. I 

R.F. Output 2W at 450- 470MHz. 
RECEIVER /Type CC RR4A Mk. I 

Price 180.00 per unit 
Full Technical and operating data available. Prices 
and details on request. Mains Power Pack for the 
above 612.00 each. 
I + I CARRIER EQUIPMENTS. Cossor Type 

CC M2A. 
Solid state multiplex installations designed for 
U.H.F. radio systems enabling 2 speech channels 
each with out of band signalling, if required or 
the equivalent in telemetry information, to be 
transmitted simultaneously over a radio system. 

Prices and details on request. 
V.H.F. RADIOTELEPHONE BASE 
STATION. Cossor Type CC 603 Transmitter. 
Simplex or duplex operation, local or remote 
control with talk through facilities, using double 
sideband a.m. modulation. 
Low -band 71.5- 104MHz. or High -band 156- 174MHz. 
versions available. 
RF. Output power 25W. into 50 Ohms. 
24V. dc. operation. Prices and details on request 
OPTIONAL POWER SUPPLY Type CC 101 for 
type CC603 base station P.O.A. 
SELECTIVE CALL SYSTEM. Coder Type 
CC 505/50 (50 way) or CC 505/100 (100 way). 
The Cossor selective callsystem may be used with 
any communication system where a base station 
is required to call any one or all of a number of 
sub -stations. Both versions available, all new and 
in original packing. 

Price: SO way 665 + v.a.t. 
100 way 680 + v.a.t. 

DECODERS LIS ea. 
DEAC RECHARGEABLE BATTERY 
CASSETTES I3.4V (nom.) type B /SA 80351/108 
Heavy duty encapsulated DEAC supply. 
Size 3 }x2 }x I }in. Price 65 + v.a.t. 
8-WAY BATTERY CHARGER Type CC 999 
Charges up to 8 of the above battery cassettes. 

Price 625 + v.a.t. 
I2 -WAY BATTERY CHARGER Type CC 999 
Charges up to 12 of 13.4V DEAC batteries. Metered 
battery condition check. Price 135 + v.a.t. 

MICROPHONES 
S. G. Brown Stick Microphone and Stand. Push - 
to -talk button. 30052. 65 complete. 
S. G. Brown Hand -held with push -to -talk button. 
E8 each. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Pack 
No. 

1 500 Carbon resistors, }, }, I, 2 watt. 
2 100 Electrolytic Condensers. 
3 250 Ceramic, Polystyrene, Silver Mica, etc., 

Condensers. 
4 250 Polyester, Polycarbonate, Paper, etc., 

Condensers. 
5 25 Potentiometers, assorted. 
6 250 High -stab. 1 %, 2 %, 5% resistors. 
7 50 Assorted Tagstrips. 
8 I lb Assorted nuts, bolts, washers, spacers, etc. 
9 25 Assorted switches, rotary, lever, micro, 

toggle, etc. 
10 50 Preset Potentiometers. 
I I Trial mixed component pack LI. 
12 Jumbo mixed pack L5. 
ALL COMPONENTS NEW AND UNUSED 

LI + 25p p.p. per pack, L5 for 5 packs p /free. 

FULL RANGE OF ELECTRONIC COMPONENTS 
AT OUR RETAIL SHOP. OPEN 0.30.0 MON.-SAT. 

267 ACTON LANE, LONDON, W.4. 
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MARCONI SIGNAL GENERATOR TYPE TF -144G: Freq. 85 Kc /s -25 Mc /s 
in 8 ranges. Incremental: ±1% at 1 Mc /a. Output: continuously variable 1 micro- 
volt to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV - 1 

volt - 52.5 ohms. Internal Modulation: 400 c/s sinewave 75% depth. External 
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40 -100 c/s. 
Consumption approx. 40 watts. Measurements 29 X 12+ x 10 in. Secondhand 
condition. £27.50 each, Carr. £1.50. 

T.1509 TRANSMITTERS (FOR EXPORT ONLY): General - purpose HF 
communications transmitter for use in fixed or mobile ground stations. Hand or 
high -speed keying. Crystal or MO control, with temperature compensated MO 
circuit.CW, MCW and R /T. Frequency: 1.5 to 20 Mc /s. Modulation: 100% 
0 /put impedance: 50 ohms. Audio input: 600 ohms. Valves: Power Amplifier 
2 x 813 and Modulator 2 x 813. Power requirements 200 -250 volts a.c., 
50 cycles. Power out put 300 watts. Dimensions 2ft. fin. W. x 2ft. D. x 
5ft. H. Weight: 800 lbs. Excellent condition, price £225.00 each. 
AN /ARC -27 TRANSMITTER /RECEIVER (FOR EXPORT ONLY): 
Frequency 225 -400 mc. 1750 channels 100 Kc apart with 18 preset channels. 
Modulation: am. Power output 9 watts. Receiver is superheterodyne. Max. 
output 2 watts. Antenna: 50 ohm impedance. Power requirements 24v d.c. 
Complete transmitter with operating cables, control box, headphones, micro - 
phone. Price £250.00 each secondhand, excellent condition. 
POWER SUPPLY suitable for AN /ARC -27: 100 volts to 250 volts a.c. 
input. 24v d.c. output ® 41 amps fully smoothed. £45.00 each. 

FREQUENCY METER BC -221: 125- 20,000 Kc /s, complete with origina 
calibration charts. Checked out, working order. £18.50 + £1.00 carr. BC -22 
Unused as new condition complete with headset, spare valves, charts. £35.00 + 
£2.00 carr. 

CT.52 MINIATURE OSCILLOSCOPE: Portable. Operates from 115V or 
250V 50- 60c /s; or 180V 500c /s. A small compact tropicalised instrument 
designed to meet requirements of radar and communication engineers and 
general electronic service. Measures 9 in. x 8 in. x 61in. Time base 10c/s- 
40Kc/s. Y plate sensitivity 40V per cm. Tube 2 }in. Frequency compensated 
amplifier up to 38dB gain. Bandwidth up to 1 Mc /s. Single sweep facilities. 
Complete with test leads, metal transit case. As new 527.50 each. Carr. 

TUNING UNIT: 24V geared motor driving double 25pí double spaced variable 
capacitor. One m/c relay and 2 other relays. £2.50 each 30p post, good condition. 
UHF ASSEMBLY: (suitable for 1,000MHz conversion) including UHF valves: 
2C42, 2C46, 1B40 (complete with associated capacitors and screening), 3 manual 
counters 0 -999. Valves 6AL5 and 8 x 6AK5. £10.00 plus 60p post, good condition. 

MODULATOR UNIT: complete with transformer and 2 x 807 valves mounted 
in 19 in. chassis x 8 in. high x 8 in. deep. £4.50 secondhand cond., or £8.50 
new cond. Carriage £1. 
RF UNIT: suitable for use with the above unit. Complete with 2 x 3E29 valves. 
Ideal for conversion to 4 metres. £5 secondhand cond., or £7 50 new cond. 
Carriage £l. 
POWER SUPPLY UNIT PN -12A: 230V a.c. input 50 -60 c /s. 513V and 1025V ® 
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, ioMfd 1500V and 
10Mfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Valves type 5Z3. 
2 x 5V windings ® 3 Amps each, and 5V ® 6 Amp and 4V ® 0.25 Amp. Mounted 
on steel base 19"Wxl l'Hx14 "D. (All connections at the rear.) Excellent condition 
£6.50 each, can. £1. 
AUTO TRANSFORMER: 230 -115V, 50- 60c /s, 1000 watts, mounted in a strong 
steel case 5" x 6 11" x 7". Bitumen impregnated. £7 each, Can. 75p. 230 -115V, 
50- 60c /s, 500 watts. 7' x 5' x 5'. Mounted in steel ventilated case. £4.00 each, 
Carr. 75p. 
MODULATOR UNIT: 50 watt, part of BC -640, complete with 2 x 811 valves, 
microphone and modulator transformers etc. £750 each, 75p carr. 

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour 
green, medium persistence complete with nu -metal screen, £3.50 each, post 50p. 

APN -1 INDICATOR METER, 270° Movement. Ideal for making rev. counter. 
£1.25, post 30p. 
AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post. 
DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each, 
0.9 ohms. Tolerance f 1% £3 each, 25p post. 90 ohms per step. 10 positions, 
total value 900 ohms. 3 Gang. Tolerance ± 1% £3.50 each, post 30p. 
TF -1041B VALVE VOLTMETER: Measures 25mV to 300V, 20 c/s to 1500 
Mc /s a.c. Also 10mV to 1000V d.c. Resistance 0.02 ohms to 500 Meg. ohms. Power 
requirements 200 -250 volts a.c. Secondhand, excellent con. £35.00. Can. £1. 
VARIAC TRANSFORMERS: Input 115V, output 0 -135V at 2 Amps. £3 each 
75p post. 
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21 
in. wide x 16 in. deep, with rear door. £12 each, £2.50 Carr. OR 4 ft. high x 23 
in. wide X 19 in. deep, with rear door.£8.50, each, £2 Can. 
INSTRUMENT CABINETS: 19 "W. x 16 "H. x 16 "D. £5.00 + £1.25 can. 
19 "W. x 10'D. x 5 "H. £2.50 + £1.00 can. 
TS- 418/URM49 SIGNAL GENERATOR: Covers 400- 1000MHz range. CW 
Pulse or AM emission. Power Range 0 -120 dbm. £125 each. Can. £1.50. 
TN /130 /APR.9 UHF TUNING UNIT: Freq. 4300- 7350MHz. IF Output 
160MHz with bandwidth of 20MHz and is electrically tuned by a d.c. reversible 
motor. £27.50 each. Can. £1. 

SIGNAL GENERATOR TS- 497B /URR: (Boonton). Freq. 2-400 Mc /s in 
6 bands. Internal Mod. 400 or 1000 c/s per sec. External Mod. 50 to 10,000 c/s 
per sec. External PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier. 
0 /put Voltage 0.1- 100,000 microvolts cont. variable. Impedance 5011. Price: 
£85 each +£1.50 can. 
CLASS "D" WAVEMETER NO. 1 MK. II: Crystal controlled heterodyne 
frequency meter covering 2 -8MHz. Power supply 6V d.c. Good secondhand cond. 
£7.50 each. Post 60p. 

RCA TE -149 HETERODYNE WAVEMETER: V -cut, 1MHz crystal (0.005%). 
Accuracy better than 0.02 %. Dial directly calibrated every 1KHz from 2.5 -5MHz. 
Useful harmonics up to 20MHz. Provision for fitting internal dry batteries. "As 
new" complete with Manual and Spares. £14 each. Carr. 75p. 

POWER UNIT TYPE 24: (for R.216 Receiver) A.C. operated 100 -125V or 
200 -250V, 50c /s. "As new" £10 each. Carr. 75p. 

ROTARY INVERTERS: TYPE PE.218E-input 24-28V d.c., 80 Amps. 
4,800 rpm. Output 115V a.c. 13 Amp 400 c/s. l Ph. P.F.9. £17.50 each. Carr. £1.50. 

POWER SUPPLY: 230V a.c. input; 3000V ® 2.5mA; 4v ® 1 Amp, 300-0 -300 
200mA; 6V ® 7 Amp; 6V ® 3 Amp. With smoothing capacitors etc. £10.00 each. 
£1.50 carr. 

ACTUATOR UNIT: With 115V d.c. geared motor; o /put 12.5 rpm; torque 
16 ins. oz; reversible; microswitchea and potentiòmeter. £3.50 ea. + 40p post. 

DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. Ihp) 12,000rpm. 
£5 each, 60p post. 
MOTOR: 240V single phase, 2,400 rpm. 1/40 H.P. approx. Price £1.75 each, 
30p post. 
LIST OF MOTORS AVAILABLE FOR 6p. 

CONDENSERS: 30 mfd 600V wkg. d.c., £3.50 each, post 50p. 10 mfd 1000v 
wkg. 80p, post 30p. 8 mfd 2500v £5 can. 80p. 8 mfd 600v 45p, post 15p. 8 mfd 
1% 300v d.c., £1.25, post 25p. 4 mfd 3000v wkg. £3, post 50p. 4 mfd 2000v £2 
post 40p. 4 mfd 600v, 2 for £1.00, post 30p. Capacitor 0125 mfd 27,000v wkg. 
£3 75, post 50p. 2 25 mfd 25Kv wkg. £20, can. £3. 2 mfd 12.5Kv wkg. TCC RL 
7002 -97, £8 50, can. £1. 10 mfd 3Kv wkg, 55 °C. TCC oil filled, £7.50, carr. £1. 
5 x 1 mfd 3Kv wkg. 55'C. £6.50, carr. £1. 12 mfd 1500v d.c. wkg. £3.50, post 50p. 

CONTROL PANEL: 230 v. A.C., 24 v. D.C. (4) 2 amps, £2.50 each, carr. 75p. 

OHMITE VARIABLE RESISTOR: 5 ohms, 51, amps;gr 
40 

ohms at 2.6 amps; 
500 ohms, 0.55 amps. Price (either type) £2 each, 30p p 

TX DRIVER UNIT: Freq. 100 -156 Mc /s. Valves 3 x 3C24's; complete with 
filament transformer 230 v. A.C. Mounted in 19in. panel, £4.50 each, carr. 75p. 

AR88 RECEIVER: List of spares, Sp. 

REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA -41196 and power 
supply 200 -250V a.c. Polarised relay type 3SEITR. 80 -0-80V 25mA. Two stabi- 
lised valves CV 286. Centre Zero Meter 10 -0 -10. Size Bin. x Sin. X Bin. New 
condition £7.50, Can. 75p. 

WESTON INDUSTRIAL THERMOMETER MODEL 221: 0- 100 °C. 3in. 
dia. scale. Accuracy 1%. Precision made coil within -coil structure. Changes in 
temperature cause a rotary action of the Helix turning the shaft to which the pointer 
is mounted. £2.80 each 30p post. Unused condition. 

TRANSMITTER UNITS: Complete with 12V vibrator unit QQVO3 -20A 
and 5 other valves with modulation transformer, etc. Two crystal controlled 
channels. Suitable for conversion to 2 metres. £5 + £i can. 
THERMOCOUPLE METER: Scale 3.5 AE tin. square flush mounting. 
£2.50 + 25p post. 
TS 15C /AP FLURMETER: Used to provide qualitative measurements of flux 
densities between pole faces of magnets. Range 1200 -9600 gausses. ±2 %. S /hand 
good cond. £25 + 60p post. 
SYNCHRO DISTORTION AND MARGIN TEST SET: (Onwood Type 4A2) 
S /hand excellent cond. £85 each. Can. £2. 
MASTER SYNCHRO TEST SET T.101031 (U.S.A.): 115 volts 400 c /s.. 

S /hand cond. £15 each + £1 can. 
MAGSLIP TESTER NO. 2 MK. I: S /hand cond. £25 each + £1 can. 
SYNCHROS: and other special purpose motors available. Send for list. S.A.E. 
PANORAMIC ADAPTOR TYPE ALA2: Suitable for use with APR -1, APR -4, 
and other Receivers having an I.F. frequency of 30 MHz. Will display signals 
up to 5 MHz either aide of the received frequency. Power Supply 115V a.c. 400 c/s. 
Tube 3PB1 with nu -metal screen. £8.50 each. £1 can. S /hand cond. 

TELEPRINTER EQUIPMENT: MUIRHEAD D- 514 -A TRANSMISSION - 
MEASURING SET: Consists of an oscillator covering audio and carrier fre- 
quencies, with suitable transmission measuring equipment. Power pack is contained 
in a separate case and operates from A.C. mains at various voltages, or from an 
accumulator. Power Supply 12V d.c. or 100/250V a.c. Freq. Range continuous 
100- 40,000Hz. Direct reading from decade dials. Accuracy ±0.4% ±3Hz over 
whole range. Oscillator o /put 5mW ( +7db) or more inot 6000 at any freq. Mea- 
surement up to 50db and down to at least 45db. Price £10 each Can. £1. 

TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds 
per min. 'as new' cond. in original packing case, £25 each; or second hand cond. 
(excellent order) no parts broken, £15 each. Carriage either type £2. 
Full list of Teleprinter equipment available for 6p. 

AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016 
Manufactured by Bruel & Kjoer. 5 -5000 c /s. per second. S /hand 
very good cond. £90 + £2 can. 
INSULATION TEST SETS: A.C. or D.C. 0-5 kV. £22.50. S /hand cond. 
AND 0-3 kV. Positive and negative outputs, fine and course control. £17.50. 
S /hand cond. Can. both types £2. 
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision 
for checking ionisation. 110/230V a.c. input. S /hand good cond. £30 + £1 can. 

BOONTON SIGNAL GENERATOR TYPE 202E A.M. /F.M.: 54-216 MHz 
in three bands. Deviation 24, 80 and 240 kc /s. Attenuator is adjustable 0.1 Uy 
to 0.2V. As new condition. £175 + £2 can. 
AVO FIXED ATTENUATORS: 75 ohms. £250 + 20p post. New cond. 

R.F. POWER METER: 0-30 watts s /hand good cond. £27.50 + £1 can. 
AVO VALVE TESTER AND CHARACTERISTIC METER: S /hand good 
condition. £35 each + £2 can. 
AVO VALVE TESTER MK. III: £30 + £2 can. 
Miscellaneous Vacuum and Pressure Gauges available. Please send for list 6p. 

Miscellaneous American Test Equipment available. Please send for List 6p. 

ALL U.K. ORDERS SUBJECT TO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage). 

If wishing to call at 
stores, please telephone 
for appointment. W. 3 -B TRULOCK ROAD, LONDON, N17 OPG 

Phone: 01 -808 9212 and Bedford 740605 (STD 0234). 
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G. F. MILWARD 

ELECTRONIC COMPONENTS 
Wholesale/Retail : ' 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

Special Offer ! l!-From Stock -New -Boxed -AND 60 % Discount! 

MULLARD ELECTROLYTIC CAPACITORS 
071 and 072 Series 

Type No. 
Working 

Voltage Vdc. 
Capacitance 

uF 
Max. Ripple 

Current at 50 °C Weight Price 
071 14472 10 4700 2.5 amps loz 15p 
071 14682 10 6800 4amps toz 17p 
071 15332 16 3300 2.4 amps 1oz 15p 
071 15472 16 4700 3.9 amps 1oz 17p 
071 15682 16 6800 5.8 amps 1 }oz 22p 
072 14113 10 11000 + 11000 10.6 amps 3oz 37p 
072 14173 10 16500 + 16500 13.4 amps 4oz 49p 
072 15752 16 7500 + 7500 10.5 amps 3oz 37p 
072 15113 16 11000 + 11000 13.8 amps 4j-oz 49p 
072 16502 25 5000 + 5000 9.6 amps 3 1/oz 37p 
072 16752 25 7500 + 7500 12.6 amps 4 /oz 49p 
072 17502 40 5000 + 5000 12.0 amps 4 }oz 49p 
071 18681 63 680 2.1 amps toz 15p 
072 18172 63 1650 + 1650 7.8 amps 3oz 37p 

106 and 107 Series 
106 14153 10 15000 7 amps 4oz 57p 
106 17103 40 10000 12 amps Thor 94p 
106 18153 63 15000 28 amps 18oz £1.79 
107 10222 100 2200 10 amps 55oz 74p 

Type No. Voltage Capacitance Weight Price 
102 15163 16 16000 8oz 20p 
104 90003 20 39000 16oz 30p 
102 16802 25 8000 7oz 25p 
104 17582 40 5600 5oz 25p 
104 90001 45 20000 16oz 50p 

A discount of 10% may be deducted from above prices on lots of 100 of any one type, 

P /ease calculate the weight of your order 
and Include appropriate postage. 

Ordinary 
Not over Parcels 
1ilb 20p 
21b 22p 
41b 27p 
61b 32p 
81b 37p 
10Ib 42p 
141b 52p 
18Ib 62p 
221b 72p 

SMALL ELECTROLYTICS 

Ref. No. Capacity Voltage Price Ref. No. Capacity Voltage Price 
H8/2 2.2uf 25v 4p H7/3A 64µf 25v 4p 
H8/2A 3-3uf 25v 4p H714 640 15v 4p 
H813 3uf 50v 4p H7/4A 64uf 35v 5p 

H8/3A 4uf 50v 4p 
H715 
H716 

80ut 
100uf 

16v 
25v 

4p 
5p 

H8/4 4.7uf 25v 4p H717 100ut 25v Ip 
H8/4A 5ut 64v 4p H718 125ut 16v 5p 
H8/5 Sut 10v 4p H7/8A 100uf 35v Op 
H815A 5uf 150v 4p H7/9 100uf 63v Op 
H8/6A 10uf 10v 4p H719A 125uf 4v 4p 
H817 10uf 70v 4p H7/10 125uf 25v Op 
H8/8 16uf 35v 4p H7/10A 160uf ., 2.5v 3p 
H8/8A 16uf 16v 4p H7111 160uf 25v Op 
H8/9 20uf 6v 2p H7/11A 150uf 16v 5p 
HB/9A 20uf 70v 4p H7/13A 200uf 25v Op 
H8/10 22uf 50v 4p H7114 2200f 50v tOP 
HBI10A 22uf 100v 4p H7115 22001 25v 5p 
H8111 250f 12v 4p H7/15A 22001 35v 10p 
H8/11 A 24uf 275v 4p H6/1A 250µf 4v 3p 
H8/12 32uf 15v 4p H6/3A 3200 23v 3p 
H8/12A 300f 10v 4p H6/4 3200 10v 4p 
H8/13A 32uf 50v 4p H6/4A 330uf 16v Sp 
H8/14 40uf 25v 5p H615 330uf 25v 10p 
H8/14A 40uf 16v 4p H6/5A 3300 35v 15p 
H8/15 47uf 50v 4p H6/8 470µf 25v 10p 
H8/15A 400f 35v Op H618A 4700 35v 20p 
H711 50uf 6v 3p H6/9A 4000 40v 20p 
H7/1A 50uf 10v Op H6110 75011f 12v 5p 
H7/2 50µf 50v 4p H6/13A 1000uf 25v tOp 
H7/2A 64uf 2.5v 2p H512A 2200uf 16v 15p 

RECTIFIERS 1N4007 1200 peak volts, 30 
ampspeakcurrent, 1 ampmeancurrent. 100 
for £7.50, 1,000 £50. 

UNREPEATABLE BARGAIN BD112 
T03 -NPN DIFFUSED SILICON PLANAR EPITAXIAL. 
VCBO COLLECTOR TO BASE -80 VOLTS. 
VCEO COLLECTOR TO EMITTER -60 VOLTS. 
VEBO EMITTER TO BASE -5 VOLTS. 
20 WATTS -2 AMPS -30 MHz. FEATURES HIGH CURRENT GAIN 
OVER WIDE RANGE OF COLLECTOR CURRENT 

25p! 
ONLY 

NEW! NEW! NEW! NEW! 
An aerosol spray providing a convenient means of producing any number of copies of a 
printed circuit both simply and quickly. 
Method: Spray copper laminate board with light sensitive spray. Cover with transparent film 
upon which circuit has been drawn. Expose to light. (No need to use ultra -violet.) Spray with 
developer, rinse and etch in normal manner. 
Light sensitive aerosol spray .. .. .. .. .. .. .. £100 plus 
Developer and Etchant .. .. .. . .. .. 50p postage 
Copper -clad Fibre -glass Board -50p sq. tt. (max. 3' X 4') 

NEWER THAN NEW!!! 
Fibre Glass Board pre- treated with 75mm X 100mm .. 33p 
light -sensitive lacquer enabling you to 150mm x 100mm .. 68p 
produce prototype printed circuits within 150mm x 200mm .. .. £1.32 
five minutes. 250mm x 200mm .. .. . £2.20 
SILICON P.N.P. 
Type Voltage Frequency Price 
BCY 71 45 200 MHz 12p 
BFS 92 100 70 MHz 20p 
BFS 95 40 70 MHz 17p 
BFX 12 25 210 MHz 10p 
2N 2906 60 200 MHz 15p 
2N 3702 40 100 MHz 11p 
2N 3703 50 100 MHz 12p 

SILICON N.P.N. 
BC 108 30 150 MHz 10p 
BC 109 30 150 MHz 10p 
BF 179 225 125 MHz 40p 
BF 180 30 625 MHz 25p 
BFW 58 80 80 MHz 15p 
BFX 43 30 500 MHz 20p 
BFX 86 40 50 MHz 17p 
BFY 53 30 50 MHz 10p 
2N 697 60 40 MHz 12p 
2N 709 15 900 MHz 30p 
ON 718 60 60 MHz 12p 
2N 753 25 250 MHz 12p 
2N 744 20 300 MHz 12p 
2N 1613 75 60 MHz 17p 
2N 2220 60 250 MHz 15p 
MICROWAVE DEVICES 
CL 8300 Gunn effect oscillator 
CL 8370 ditto 
CL 8380 ditto 
CL 8390 ditto 
CL 8430 ditto 
CL 8450 ditto 
CL 8470 ditto 
BXY 27 Varacter Diode. "S" Band. Cut -off 
BXY 28 Varacter Diode. Cut -oft 
BXY 32 Frequency Multiplier. "X" Band 
BXY 35A /C ditto 
BXY 36C /D ditto 
BXY 37C/D ditto 
BXY 38C /E ditto 
BXY 39C /D ditto 
BXY 40D /E ditto 
BXY 41C /D /E ditto 

SILICON N.P.N. 
Type Voltage Frequency Price 
2N 3053 60 100 MHz 17p 
2N 3707 30 12p 
2N 5179 20 900 MHz 40p 
GERMANIUM P.N.P. 
ACY 44 50 1 MHz 10p 
ADY 26 80 75 watts £1 
AF 124 20 75 MHz 20p 
AFY 19 32 350 MHz 20p 
ASY 32 25 5 MHz 10p 
ASZ 21 15 450 MHz 20p 
GET 113 32 10p 
GET 120 32 2 watts 10p 
OC 123 50 1 MHz 10p 
OCP 70 Light -sensitive 20p 
2N 1307 30 10 MHz 15p 
2N 1309 30 15 MHz 15p 
2N 443 60 150 watts £1 
HIGH FREQUENCY, POWER 
BFR 64 40 1,200 MHz £1 
BLY 89A 35 650 MHz £5 
BLY 93A 60 500 MHz £5 
BLY 218 36 1,200 MHz £2 
2N 709 15 800 MHz 15p 
2N 3926 36 250 MHz £1 

9.4 GHz £40 
9.5 GHz £10 

10.5 GHz £10 
113 GHz £10 
9.35 GHz £40 
935 GHz £40 
935 GHz £40 

70 GHz £1 
100 GHz £1 
150 GHz £1 

25 GHz £1 
75 GHz £1 

100 GHz £1 
120 GHz £1 
150 GHz £1 
180 GHz £1 
200 GHz £I 

REMEMBER! ALL GOODS PLUS 10% V.A.T. 

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p. 
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-PAK 
SUPPLIERS OF SEMICONDUCTORS TO THE WORLD 

COMPLETE TELEPHONES 
NORMAL HOUSEHOLD TYPE 

AS SUPPLIED TOTHEPOSTOFFICE 
EX. G.P.O. 

ONLY f1.05p 
P 45p EACH 

TELEPHONE DIALS 

Standard Post Office type 
Guaranteed in working order 

ONLY 272p 
P& P16;p EACH 

,TESTED AND GUARANTEED PAKS1 
679 1N4007 Sil. Rec. diodes. 

4 55p 1.000 PIV lamp plastic 

B81 
1 

O 
HReed 

Switches 1" 
igh speed P.O. type 

long 
} 

6a. 
55p 

B99 Mixed Capacitors Approx. 

200 quantity. courted by weight. 55p 
P & P 15p. 

H4 Mixed Resistos Approx 
quantity. counted by weight. 55p 
P & P 15p. 

Hl Wirewound Resistors. Mixed 
40 types and values ' 55p 

H9 OCP Sensitive 
55p 2 Photo Trans 

Light 
stor 

H28 
ZU uncoded 5 can 

Silicon 
55p 

H30 2 
1 Watt Zener Diodes. 

55 20 Mixed Voltages 6.8 -43V. 55p 
H35 

00 etc. Marked and Unmarked. 
Mixed Diodes, Germ. Gold bonded 

55p 
H38 Short lead Transistors. 

55 30 NPN Silicon Planar types p 
H39 e Integrated circuits. 4 Gates 

0 BMC 962.2 Flip Flops BMC 945 55p 
H40 BFY50/2, 2N696, 2N1613 

20 NPN Silicon uncoded TO -5 55p 

55p 
H41 Power Transistors 

Comp. Pair BD131 /132 

UNMARKED UNTESTED PAKS 

B I 

50Germanium Transistors 
PNP. AF and RF. 55p 

B66 50 
Germanium Diodes 

55 Min. glass type p 
B83 

200 
Trans. manufacturers' rejects 

55 all types NPN. PNP. Sil. and Germ p 
B84 Silicon Diodes DO.7 glass 

55 1 00 equiv. to 0A200. 0A202 p 
B86 Sil. Diodes sub. min. 

55p 1 00 IN914 and IN916 types 

H6 250mW Zener Diodes 
55 40 DO -7 Min. Glass Type p 

H15 Top Hat Silicon Rectifiers. 

P 30 750mÁ Mixed volts 55 
H 16 Experimenters Pak of 

15 Integrated Circuits. Data supplied 55p 
H17 3 Amp. Silico' Stud 

55 20 Rectifiers. Mixed volts p 

H26 . NPN Silicon Trans. 2N3707 -11 
55rí 40 p range, low noise amp. 

H34 
1 

PowerTransistors. PNP. Germ. NPN 
55 5 Silicon To -3 Can. P & P 5p extra p 

OVER 1,000,000 TRANSISTORS 

IN STOCK 
FREECATALOGUE 

for TRANSISTORS, 
RECTIFIERS, 

DIODES, 
INTEGRATED 

CIRCUITS AND 

FULL PRE -PAK 
LISTS 

We hold a very large range of fully marked, 
tested and guaranteed Transistors, Power 
Transistors, Diodes and Rectifiers at very 
competitive prices. Please send for 
Free Catalogue. 

Silicon Planar Plastic Transistors. 
Unmarked, untested - factory clearance 
Audio PNP, similar to ZTX500, 2N370213, 
BCY70 etc. Audio NPN, similar to ZTX300. 
2N37o8;9, BC107/8/9, BC16S /9 etc. R.F. 

NPN anc Switching NPN. 
Please state type of Transistor required 
when ordering. 

ALL AT 500 for £3.30. 1,000 for £5.50. 
10,000 for £44.00. 

OUR VERY POPULAR 4p TRANSISTORS 
FJLLY TESTED & GUARANTEED 

TYPE "A" Px1P Silicon alloy. TO -5 can. 

TYPE "B" PNP Silicon. plastic encapsulation. 
TYPE "E" PPP Germanium AF or RF. 

TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN Silicon. similar ZTX300 range. 
TYPE "H" PNP Silicon, similar ZTX500 range. 

VerimisTypes 

8 RELAYS FOR t 1 1 0 
Post & Packing 27;p 

Our famous PI Pak is still 
leading in value for money. 
Full of Short Load Semiconductors & 
Electronic Components, approx. 170. 
We guarantee at least 30 really high 
quality factory marked Transistors 
PNP & NPN and a host of Diodes & 
Rectifiers mounted on Printed Circuit 
Panels. Identif cation Chart supplied 
to give some information on the 
Transistors. 

Please ask for pak P.1. Only 55p 
lipP5Pon this Pak . 

A CROSS HATCH 
GENERATOR FOR £3.85 

YES, a complete kit of parts including Printed 
Circuit Board. A four position switch gives X- hatch, 
Dots, Vertical or Horizontal lines. Integrated Circuit 
design for easy construction and reliability. This was 
a project in the September 1972 edition of Practical 
Television. 

MAKE A REV COUNTER 
FOR YOUR CAR 
The 'TACHO BLOCK'. This en- 
capsulated block will turn any 
0 -1mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system 

This complete kit of parts 
costs £3.85, post paid. 

A MUST for Colour T.V. Alignment. 

ELECTRONIC TRANSISTOR IGNITION 
Now in kit form. we offer this "up to the minute" 
electronic finition system. Simple to make, full in- 
structions supplied with these outstanding features: - 
Transistor and conventional switchability. burglar 
proof lock up and automatic alarm. negative and 
positive conpatability. This project is a "star" feature 
in the September edition of "Electronics Today 
Intemationel" magazine. Our kit is recommended by 
the E.T.I. magazine. 

Complete kit including P & P £7.92. 
Ready built and tested unit £3.02 EXTRA. 

£ 1.10 each 

r- Plastic Power 
Transistors 

NOW IN TWO RANGES 
These are 40W and 90W Silicon Plastic Power Transistors 
of the very latest desig t, available in NPN or PNP at the most 
shatteringly low prices of all time. We have been selling these 
successfully in quantity to all pans of the world and we are 
proud to offer them under our Tested and Guaranteed terms. 

RANGE 1 VCE. Min. 15 1 -12 13 -25 26.50 
HFE. Min. 15 

40 Watt 22p 20p 18p 
90 Watt 26 4-p 24 1p 22p 
RANGE 2VCE. Min. 40 

HFE. Min. 40 
40 Watt 33p 31p 29p 
90 Watt 38 }p 36 }p 33p 
Complementary pairs matched for gain at 3 amps. 11p extra 
per pair. Please state NPN or PNP on order. 

INTEGRATED CIRCUITS 
We stock a large range of LCs at very competitive prices (from 

I I p each). These are all listed in our FREE Catalogue. see 

coupon below. 

METRICATION CHARTS now available. 
This fantastically detailed conversion calculator carries 
thousands of classified references between metric and British 
and U.S.A.) measurements of length, area, volume, liquid 
measure. weights etc. 
Pocket Size 15p. Wall Chan 18p. 

LOW COST DUAL IN LINE I.C. SOCKETS 
14 pin typa at 183p each Now new low profile type. 
16 pin typo at lap each 

BOOKS 
We have a large selection of Reference and Technical Books 
in stock, 
These are just two of our popular lines: 
B.P.1. Transistors Equivalents and Substitutes 40p, this 
Includes many thousands of British, U.S.A., European und 
C.V. equivalents. 

The biffe Radio Valve end Transistor Data Book, 9th 
Edition 75p. Post & Packing 23 }p extra. 
Characteristics of 3.000 valves and tubes, 4.500 Transistors, 
Diodes, Rectifiers and Integrated Circuits. 
Send for lists of these English publications. 
N.B. No V.A.T. to pay on books. 

BUMPER BUNDLES 
These parcels contain all types of surplus electronic com- 
ponents, printed panels. switches. potentiometers. transistors 
and diodes. 

2LBSINWEIGHT 1O 
,Post and packing 27 }p 

II M - - - - 
Please send me the FREE Bi- Pre -Pak Catalogue. 

ALL PRICES INCLUDE 10% VAT 

ADDRESS , 
- , 

NAME 

IMINIMUM ORDER 50p CASH WITH ORDER PLEASE. , 
Add 11p past and packing per order. OVERSEAS ADD 
EXTRA FOR POSTAGE. Buy these goods with Access. EXTRA 

BIPPRE -PIAK LT DEPT. B, 222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 

TELEPHONE: SOUTHEND (0102) 46344 
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DIU Ii.W.SMIIH ICøOurnu)UD 
AUDIOTRONIC MODEL 

Top value 1000 o.p.v. pocket 
multimeter. 
Rangea: 0/10/50/250/1000v. AC 
and DC. DC Current 0 -1mA/ 
100mA. Resistance 0 /150k 
ohms. Decibels -10 to +22dB. 
Size 90 x 60 x 28mm. Com- 
plete with teat leads. 
£2'95. Post 15p. 

ATM.I 

RUSSIAN 22 RANGE MULTIMETER 
Model 0437 10,000 o.p.v. 
A Aret clans versatile 
instrument manufactured 
in U.S.S.R. to the highest 
standards. Ranges: 2.5/ 
10/50/250/500/3000v 
D.C. 2.6/10/60/250/50 / 
1000v A.C. D.C. Current 
100 wA/110/100 mA /1A. 
Resistance 300 ohms/ 
3 /30/30K /3Mo Com- 
plete with batteries, test 
leads, instructions and 
sturdy steel carrying 
case. 
Our Price £4'95. Post 25p. 

MODEL 500 
30,000 O.Y.V. with °verloe. 
protection, mirror scale. 0, 
6/2.5/10/26/100 /250/501./ 

1,000 v. D.C. 0/2.5/10/25101. 
250 /60/1,000 v. A.C. 0 /601zA/ 
5/50, 500 mA. 12 amp. D.C. 0/ 
60 /K /6 meg/60 meg O. 
21010. Poet paid. 
Leather case 21'75. 

U43I2 MULTIMETER 
Extremely sturdy Instrument for general electrical 

30 /60 /160 /300 /600 /900 VDC 

60/150/300/600/900 /7 VAC. 
0/300µA/1.5/6/16 /60 /150 
600MA /1.6/8 AMP. D.C. 
0/ 1.5/8/ 15/60/150/600MA/ 
1.6/6 AMP. A.C.O /20 0 /SK/ 
30K0. Accuracy DC 1 %. 
AC 1.5%. Knife edge pointer, 
mirror scale. Complete with 
sturdy metal carrying case, 
leads and instroetlons. 29'75. lot 2511. 

HIOKI MODEL 700X 
100,000 O.P.V. Overload protec- 
tion. Mirror ecale, 3/6/1.2/1.6/2/6 / 

1.5/3/6/112/90/80 /150/300/600 12 0 
VAC. 15/30vA/3/8 / 30180116 0/300 
mA. 6 /12 AMP DC. 2K/200 K/2 
Meg/20 megohm. -20 to +03db. 
£1495. Post 20p. 

MODEL C -70110 EN 
Giant 81n. mirror scale. 
20,000 o.p.v. 
005/1/2.6/10/60 /25011000/ 
5000V. D.C. 
O /25 / 10150/ 250 /1000 / 

5000V. A.C. 
0/50,1A/1 / 10 / 100 / 500mA / 
10 amp. D.C. 
0/2K/200K/20 meg. -20 to 
+60 db. 
612.96. Post 35p. 

KAMODEN 72,200 
M U LTITESTER 

High sensitivity teeter. 
200,000 o.p.v. Overload pro- 
tection. Mirror scale. Rang. e 

0/08/3/3/90/120 /600/1201. \. 
D.C. 

0/3/12/60/300/11,200V A.C. 
0 /8µA /1.2mA /120mA /600mA 

12A. D.C. 
0 /12A. A.C. 
-20 to + 63dB. 
0/2K/200K/2 meg /200meg 

ohms. 
£1895. Post 90p. 

TMK IOOK 
LAB TESTER 
100,000 O.P.V. 81 in. Scale 
Bosser Short Circuit Check. 
Sensitivity: 10,00 OPV 
D.C. 5K /Volt A.C. D.C. 
Volte: .5, 2.5, 10. 60, 260, 
1,00V. A:C. Volte: 3. 30, 
50, 260, 50, 1,00V. D.C. 
Current: 10, 100mA, 10. 
100, 500mA, 2.5, 10 amp. Resistance: 1K, 10K, 10K, lOMEO, 10MEG. 
Decibels: -f10 to +49 db. Plastic Case with 
carrying handle. Sise 71 x 61 x 35. £1995. P.O P. 25p. 

MODEL S -100TR MULTIMETER! 
TRANSISTOR TESTER 

10,000 o.p.v. MIRROR 
/CALE OVERLOAD PRO- 
TECTION. 

0/12- 8/3/12/30/120/800 
V DC. 
0/6130/120/800 V. AC. 
0/12 /600ÚA /1e /300MA/12, 
Amp. DC. 
0 /10K /1 MEG /100 MEG. -20 to + 50 db. 0.01 -2 mid. 
Transistor tester measures Alpha, beta and Ico. 
Complete with batteries, Instructions and leads 
214'95. Pont 25p. 

ALL PRICES ARE 
SU BJECT TO 10% V.A.T. 

370 WTR MULTIMETER 
Features A.C. current ranges. 
20,000 o.p.v. 
0/.5/2.5/10/501250 /600/100 V DC. 
0/2.6/10/60/260 /60/100 V AC 
0 /60µA/1 /10 /l0MA /1 /10 Amp 

0/1/10MA /1 /10 Amp AC. 
0/6 K /6OK /50K /6MEG /5OMEG. 

20 + 62 db. 
217'50. Poet 25p. 

LB4 TRANSISTOR 
TESTER 

Testa PNP or NPN traneietore. 
Audio indication. Operates on two 
1.5v batteries. Complete with all 
instructions etc. £4.50. Poet 20p. 

LB3 TRANSISTOR 
TESTER 

Teste ICO and B. PNP/ 
NPN. Operates from 9v. 
battery. Complete with all 
inatructione etc. 23.95. 
Poet 20p. 

KAMODEN HM.350 TRANSISTOR 
TESTER 

High quality Instrument to 
teat Reverse Leak current 
and DC current Amplifica- 
tion factor of NPN, PNP, 
transistors, diodes, SCR's etc. 
4in. x 41ín. clear scale meter. 
Operates from Internal bat. 
terlee. Complete with instruc- 
tions leads and carrying 
handle. 212'50 Poet 30p. 

MODEL 449A IN CIRCUIT 
TRANSISTOR TESTER 

Checke true A.C. 
beta in /out. 
Checks Iobo. 
Checke diodes In/ 
out. 
Checke SCR etc. 
Beta HI 10 -500. - 

LOS-50. 50. 
Icbo 0.6000µA. 521210 

220/240V. A.C. 
operation. 21710. Poet 25p. 

KAM ODEN HM.720B 
F.E.T. V.O.M. 

Input Impedance 10 meg. ohms. 
Ranges: 
0/-25/1/2.ó/10/50 /250/1000V, 

D.C. 
0/2.5/10/50/250/1000V. A.C. 
0/25pA/2-5/25/260 MA D.C. 
-20 to +62dB 
0 /6K /50K /500K /5 meg /500 meg 
ohms. 
£14.95. Poet Sop. 

T.E.40 
HIGH SENSITIVITY 

A.C. VOLTMETER 
10 meg. Input 10 ranges: 
. 01/.091.1/.81119110 /90/100/900 
v. R.M.B. 4 cps.-1.2 Me /s. 
Decibel. -40 to +50 dB. 
Supplied brand now complete 
with leads and trineuctions. 
Operation 290 v. A.C. 
£17.50 Carr. 2511. 

TE-65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. 
D.C. volts 1.6 -1,60 v. 
A.C. volt. 1.5 -1,500 v. 
Resistance up to 1,000 
megohme. 
220/240v. A.C. operation 
Complete with probe and 
instructions. £17'50. Post 
30p. 
Additional Probes avail- 
able: R.F. 22.12 H.V 
22.50. 

MODEL U431I SUB -STANDARD 
MULTI -RANGE VOLT AMMETER 

Sensitivity 330 ohms / - 

Volt A.C. and D.C. 
Accuracy .5% D.C. /8'- 
1% A.C. Scale length 
165mm. 
0/ 300/750mA/15/3/ 
7 6/16/30/76/160/80 / 
750mA/1.6/3/7.6 Amp. 
D.C. 0/3/75/15/30/75 / 
150/300/750mA/1.6/3/ 
7.5 Amp. A.C. 
0/76/ 160 / 800 /750mV/15/2/ 7.6/15/ 30/75/160/300 
750V. D.C. 
0 /760mV /1 5/3/7.6/16/30/76 /150/300/860V. A.C. 
Automatic cut out. Supplied complete with test 
leads, manual and test certificates. 649. Poet 50p, 

TMK MODEL 117 
ELECTRONIC 
VOLTMETER 

Battery operated, 11 meg 
Input. 26 rangea. Large 
411n. mirror scale. Size 
55 x41 x211n. DC Volts 
0.3 -120V. AC Volte 3- 
30V EMS. 8.0.80V. P -P. 
DC Carrent 1212MA. 
Resistance up to 200M ohm. Decibels -20 to 
+51 db. Complete with leads /instructions. 
217'50. P. A P. 20p. 

HT100134 MULTIMETER 
Features A.C. current ranges. 
100,000 o.p.v. Mirror Scale. 
Overload protection. 
0/6/25/10/50/250150011000 v DC. 
0/2'5/10/50/250 /1000 V AC. 
1/10/260MuA/2S/25/250 MA /I0 

Amp DC. 
10 Amp AC. 
0 /20K /2001E1251EG /20MEG, - 20 
215'00. Post 25p. 

+ 62 db. 

KAMODEN HMG -500 
INSULATION RESISTANCE 

TESTER 
Range 0 -1000 Meg - 
ohms, 500 Volt. 
Battery operated. 
Wide range clear 
meter 41ín. X 41e. 
Complete with de 
luxe carrying case, 
batteries, instruc- 
tlons. 219'95. 
Poet 90p. 

B ELCO AF-SA SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 
S ine 18-200,000 He; Square 18. 50,000 Hz 

Output max. + 10 dB 
(10 K ohms). Opera- 
Clou Internal batteries. 
Attractive 2 -tone case 
711n. x Sin. x Ilse. 

Price £17.50 
Carr. ]7p. 

CI -5 PULSE 
OSCILLOSCOPE 

For display of pulsed and 
periodic waveforms In elec- 
tronic circuits. VERT. 
AMP. Bandwidth 10M11z. 

.Sensitivity at 100KHz 
VRMS /mm. .1 -25; HOR. 
AMP. Bandwidth 500KHz. 
Sensitivity at 100KHz, 
V R5113/mm. .3-25; Preset 
triggered sweep 1- 
3,00011sec.; free running 20- 200,00Ra in nine 
ranger. Calibrator pipe. 220 x 360 x 430mm. 
110.130V. A.C. operation. OS 00. Carr. paid. 

a 

TO -3 PORTABLE OSCILLOSCOPE 
Sin. TUBE 

Y amp. Sensitivity. .1v 
p -p /CM. Bandwidth 1.5 cpe 
-1.5 MHZ. Input Imp. 
2 meg O. 25 PF. X amp 
sensitivity. 41v p -p /CM. 
bandwidth 1.6 cps-800 
KHZ. Input imp. 2 meg 0 
20 PF. Time base. 5 ranges 
10 cps -300 KHZ. Syn- 
chronisation. Internal/ex. 
ternal. Illuminated scale. 
140 x 215 x 930 mm. Weight 165Ibs. 220/240 V. 
A.C. Supplied brand new with handbook 
25250. Care. SOp. 

RUSSIAN CI -16 DOUBLE BEAM 
OSCILLOSCOPE 

5 me /s Paso Band. Separate 
Yl and YI amplifier.. Rec. 
tangular Sin. x Mn. C.R.T. 
Calibrated triggered sweep 
from 2 u /sec. to 100 mllllsec. 
per cm. Free running time 
base 50 c/a-1 me /e. Built-in 
time bane calibrator and 
amplitude calibrator. Sup- 
plied complete with all 
ecceesorles and Instruction 
manual. 687 Carr. paid. 

ARF -300 AF /RF SIGNAL 
GENERATOR 

All transistorised, com- 
pact, fully portable. 
AF aine wave 18Hz. to 
220KHz. 
AF square wave 18Hz. 
to 100KHz. 
Output sine /square 10v. 
P -P. RF 100KHz. ta 
200 MHz. Output lv. 
maximum. Operation 
220/240v. A.C. 
Complete with instruc- 
tions and leads. 22995. 
Post 50p. 

TE -20 D RF SIGNAL 
GENERATOR 
Accurate wide range signal 
generator covering 120 Kc /s- 
500 Mc /n on 6 bands. Directly 
calibrated Variable H.F. 
attenuator, audio output. 
Ital socket for calibration. 
220/240V. A.C. Brand new 
with instructions. 
Slae 140 X 215 x 170 mm. 
£17'50. Carr. 37o. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 ope to 200 kc/s. on 4 bands. Square 
20 cps to 30 kc /s. 
Output Impedance 
6,00 ohms, 200/ 
250 v. A.C. opera- 
tion. Supplied brand 
new and guaran- 
teed with instruc- 
tion manuel and 
leads. 217.50. 
Carr. 37p. 

MODEL AT201 
DECADE 

ATTEN UATOR 
Frequency range: 
0- 200KHz. 
Attenuator: 0.111 db. , 
0.1db. step. 
Impedance 800 ohms. 
Max. Input power 
30dbm. 
Size 180 X 90 X 55mm. 212'50. Post 37p. 

230v1240v SMITHS 
SYNCHRONOUS 
GEARED MOTORS 

Built -in gearbox. All brand 
new and boxed. 30 RPR CW; 
2 RPH CW; 20 RPH CW; 
2 RPH ACW; 30 RRH CW. 

500 each. Post 12p. 

230 VOLT A.C. 
SO cl. RELAYS 
3 seta of changeover contacta at 
5 amp rating 409 each. Poet lop 
(100 lots £30/ Quantities avail- 
able. 

MODEL TE -I5 
GRID DIP METER 

Traneistorieed. Operates as Orid 
Dip, Oscillator, Absorption Wave 
Meter and Oscillating Detector 
Frequency range 440Kc /s- 
280Mc /s in 6 coils. 60011A Meter. 
9V. battery operation. Size 
180 X 80 x 40mm. 
215.00. Post 20p. 

"YAMABISHI" VARIABLE 
VOLTAGE TRANSFORMERS 

Excellent quality at low cart. All models -Input 
230, 50160 e's. Variable output0.200v. 

MODEL S -260 
GENERAL 
PURPOSE 
BENCH 

MOUNTING 
1 Amp .. £7'00 

2.5 Amp .. 2805 
5 Amp .. £11.75 
8 Amp .. £1590 

10 Amp 222'50 
12 Amp .. 223.80 
20 Amp .. £49 
25 Amp .. 252.uu 
40 Amp .. 28250 

MODEL 
S-260B 

Panel Mounting. 
1 Amp £7 

2.5 Amp .. £8'05 
Carriage and 
Packing Extra 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down Fully shrouded. 

80 w 
150 W 
300 W 
500 W 

1000 W 
1500 W 
2250 W 
5000 W 

62.86 P. A P. 18p 

2300 P. P. 18p 

44 0 P. A P. 23p 

66 80 P. A P. 33p 

68 26 P. A P. 38p 
611ß6 P. A P. 43p 
619 0 P. A P. 50p 
6400 P. P. 61 

MCA. 220 AUTO- 
MATIC VOLTAGE 
STABILISER 
Input 88-125 VAC or 176- 
250VAC. Output 120VAC 
or 240VAC. 200VA rating. 
£11.97. Carr. 50p. 

PS.I000B REGULATED P.S.U. 
Solid state. Output 6- 
9 or 12 V. D.C. up to 
3 amps. Meter to 
monitor current. In- 
put 220 /240 V. A.C. 
Size 4' x 39' x 61'. 
£1197. Post 25p. 

PS.200 REGULATED P.S.U. 

Solid state. Variable output 
5-26 volt D.C. up to 2 amp. 
Independent meters to 
monitor voltage and car- 
rent. Output 220 /240 V. 
A.C. filae 71' x 59' x 
£1995. Post 25p. 

240° WIDE ANGLE 
ImA METERS 

MW1.8 60mm. square £8'97 
MW18 80mm. square 2497 

Post extra. 

POWER RHEOSTATS 
High quality ceramic construc- 
tion. Windings embedded In 
vitreous enamel. Heavy duty 
brush wiper. Continuous rating. 
Wide range available ex-rtock. 
Single bole /zing, lin. dia. 
shafts. Bulk quantities available. 
25 WATT. 10/26/60/10/260 /600/100 ohms. 959 
P. A P. 10p. 
60 WATT. 10126/601100/250 /500/1000/2500 or 
5000 ohms. 2135. P. A P. 10p. 
10 WATT. 1/5/10/25/50/100 /260/500/1000 or 
2500 ohms. 2195. P. A P. 15p. 
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KIT J9STY 

HIGH QUALITY 
CONSTRUCTION KITS 

Appointed stock alts at d1 branches 
Complete with comprehensive, 

en follow instructions, , 
by fWI guarantee 

Post and packing 15p per Y t 

AF20 Mono transistor amplifier £4 80 
AF30 Mono t ensistor preamplifier £2.61 
AF310 Mono amplifier fuse two for steno £5.91 
ATO Automatic light control . . . . f2.58 
AT30 Photo cell .witching und . . . f5.70 
AT50 400W Tries light dimmer /speed control £4.80 
AT56 1,300W Thee light dimmer/10.0 control fß.70 
AT54 2,208W Triac light dimmer/speed control £6.90 
ATOO Psychedelic light consol, single channel £7.80 
ATOO Psychedelic light contra. 3 channel . £14.65 
HF61 Medium wave transistor radio £4 33 
HF76 FM transistor receiver . . . . . f2.88 
HF310 FM tuner unit £15 81 
HF325 De -luxe FM tuner on £24.12 
HF330 Stereo decoder for HF310/HF325 £9.96 
HF395 Aerial amplifier for AM /FM bends I, II, III £1.77 
9P310 Stereo pre.amp for use with 2x AF310 . £21.27 
0U330 Tremolo unit forgotten etc.. . £7.50 
NT10 Power supply 100 m/a 9V stab. 12V unstab f5.16 
NT300 Professional stabilised power supply 

2x 30 Volt, 2.2 Amp £12.61 
NT305 Transistor converter 12/16V AC/DC to 8V, 

7.áV or 9V DC. . G.60 
NT310 Power supply 240V AC to 2x 1DV DC 

at 2 Amps . . fÁ.60 
NT316 Power supply 240V AC to 4.5 -15V DC 

TRIO TS515/PS515 TRANSCE VER 

High quality T8516 8813/CW amateur band 
receiver covering 80, 40, 20, 15 and 10 metre 
Transmit/receive frequency 3.6- 29.7211Hz. Output 
1.5 watts. Power requirements 110120/220240v. 
A.C. Sizes: T8515 330 x 185 x 340mm. P8515 
200 x 168 x 349mm. 
OUR 
PRICE £210.00 Carr. 

Paid 

TRIO JR599 RECEIVER 
9 wavebands covering 
1.8.29.7 MHz, 144- 
146M11: and 10.00 
MHz WWV, V, 813B, 
CW, AM and FM. AF 
output more than 1 

watt. 8 Meter, Squelch 
control. BFO. Variable RF and AF controls. 
4 -16 ohm output and phone Jack. Powerrequlre- 
mente 100/240v. A.C. 1214v. D.C. Size 270 x 
140 x 310mm. 
OUR 
PRICE £155.00 Carr. 

Paid 

TRIO TR2000 TRANSCEIVER 
Fully transistorised 
portable VHF 
Transceiver. Will 
transmit and re- 
ceive on 8 channels 
between 144 -146 
MHz. 1 watt trans- 
mitter. 12v D.C. 
Internal or external 
supply. Built In 
charger for al-cad cells. Power /volume switch, 
squelch control, channel selector, mike socket, 
earphone /external speaker pocket. Complete with 
microphone, 144.48, 14472 and 145.32 crystals. 
Sloe 134 x 68 x 180mm. 

PRICE £79.50 Carr. 
Paid 

TRIO JR310 SSB RECEIVER 
Coven 8.6, 7, 14 21, 
28, 28.6 and 29.194Hz 
bande and WWV 
15MHz BOB, AM and 
CW. AF output more 
than 1 watt. Crystal 
controlled BFO for 
88B, B meter, ANL 
etc. A.C. 110/120.220/240v. Size NO X179 X 
310mm. 
OUR 
PRICE £75.00 Carr. 

Paid 

BELTEK W5400 CAR TRANSCEIVER 
Solid state mo- 
bile transceiver 
for 12v D.C. 
flog. use. Tians- 
mite and Re. 
celves on any 
12 of 28 chan. 
nel. between 
144 and 148MHz. Power output 10w and 1w 
switchable. Controls: Volume /on /oft, squelch 
channel selector. Internal 3" speaker. Complete 
with dynamic mike. PTT switch, three sets of 
crystals for 14448MHz, 14480M11z, 145.00MHz, 
mounting bracket and instructions. Size approx. 
170 x 80 X 220mm. 
OUR 
PRICE £75.00 P 

50p 

® CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, etc. 

Over 200 ranges lu stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

TYPE SW.100 100 x 80mm 

100µA 2395 
100 -0 -100µA £3'90 
soaps £3'70 
lmA £3 60 
20v. D.C. £3.60 
50V. D.C. . £360 
900V. D.C. £360 
1 amp. D.C £3'80 
6 amp. D.C 23'60 
300V. A.C 4370 
VII Meter £430 

50µA 1415 
50 -0 -5011A 23'95 

TYPE 50.830 82.5mm x 110mm Fronte 

10mA £3.10 
50mA 23.10 
100mA 2310 
500mA £3.10 
1 amp. 2310 
6 amp. £3'10 
10 

50pÁ 240 5V. D.0 3 . 2310 
50- 0-502A .. 2340 10V. D.C £310 
100µA 23.35 20V. D.C..... 23.10 
100 -0 -100µA £3.35 60V.D.C.... 2310 
2001/A £3'30 300V. D.C... £3.10 
5001tA £3 15 15V. A.C..... 23.30 
lmA 23.10 300V. A.C.... 4330 
5mA 4310 VD Meter. ... 83.50 

TYPE SD.640 83 5mm x 86mm Fronts 

50µA 2305 500mA 2290 
50-0-60µA .. 23 05 1 amp. 22 90 
100µs 23'00 6 amp. 22'90 
100-0-100pA £3 00 10 amp 2290 
209.5 43 00 5V. D.C..... 2290 
6009A £2 95 20V. D.C..... £2 90 
1mA 2290 50V. D.C..... 22 90 
5mA 2290 300V.D.C.... £290 
10mA £2 90 16V. A.C..... £8.00 
50mA 2290 300V. A.C.... 83'00 
100mA 2290 VD Meter. 2315 

TYPE 50.460 48mm x 66.6mm Fronts 

50µA 2280 500mA £2.80 
50 -0-60µA .. £280 1 amp. 2280 
1006.5 £2.75 5 amp. E2 80 
100-0-100µA 22.75 10 amp. 2280 
200µA g2.7µ 5V. D.C..... 2280 
500µA. £2bb 10V.D.0 2280 

20V. L.C..,, 22-60 
lmA 2280 50V. D.C..... 82'60 5mA 2260 300V. D.C.. 12.60 
10mA 2280 19V. A.C..... 22.70 
50mA 2280 300V. A.C.... 532.70 
100mA 22.80 VU Meter . £2.90 

"SEW" EDGWISE METERS 
TYPE P.E.70 

817/82Áw x 116/921w x 8} In. deep. 

6011A 23.75 
60-0-60µA 1380 
1Ó0- 00-100µA .b0 
2009A 23-40 

600µA 
lmA 
300V.A.C 
VU Meter 

23'20 
23.20 
2325 
£3.85 

* MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

TYPE MR.8SP 4 1in. x 4}in. fronts. 

ions 2390 

100mA 23'90 
500mA 23.90 
I 

amp. 23.90 
15 amp. 23.90 
30 amp. 23.95 
10V. D.C 23.90 
50V. D.C. . £3.90 
150V. D.C. 43.90 
300V. D.C. f .9£1 
15V.A.0 2395 
300V. A.C 23 95 
S Meter lmA 2390 
VU Meter 2455 
1 amp. A.C. 23 90 
5 amp. A.O. 23.90 
10 amp. A.C. 2390 
20 amp. A.C. 2390 
30 amp. A.C. 2390 

60pÁ £4 40 
150-0-504A 

£4 25 
100 -0 -100µA 2405 
2002A 24'05 
5009.5 £3 90 
600 -0600µA ..£3.90 roil 23 90 
1 -0-1mA . 23.90 
5mA 2390 

TYPE MR.S2P 211n. square fronts. 

60pÁ 23.50 
60- 0-5011A 23.05 
100µA 23.00 
100 -0 -100µA £2.95 
600µA 2265 
lmA 2250 
6mA 2250 
10mA 2250 
50mA 2250 
100mA 2250 
600mÁ 2250 
1 amp. 2250 
5 amp. 2250 

10V. D.C..... 22'50 
20v. D.0 82 50 
50V. D.C 22.50 
300V. D.C £2.50 
15V. A.C 22 80 
300V. A.C 22.60 
8 Meter lmA 22.80 
VU Meter 23.80 
i amp. A.C £2 50 
6 amp. 2250 
10 amp. A.C. 2250 
20 amp. A.C. £2.50 
30 amp. A.C. £2 50 

TYPE MR.65P 311n. x NM. fronts 
60µA 2370 10V. D.C..... 22 80 6060µA 23.15 20V. D.O 22.80 
100µA 2315 60 V. D.0 22.80 
100 -0- 100µs 2310 1á0V. D.C 22.60 
200µA 2305 300V. D.C... 22 80 
500µA 2275 1áv. a 0...... 22 80 
500 -0 -500µA 2280 50V. A.C..... 22'80 
lmA 2280 150V. A.C.... £280 
5mÁ £2 80 300V. .5.C... £2 SO lone 2280 500V. A.C... £2.80 
60m.5 £2 80 a Meter lmA E2 85 
100mÁ 82 60 VII Meter ... £3.70 
500mA E2 60 50mA A C . ' . £2.60 
1 amp. E2 80 100mÁ A.C. 22'80 
6 amp. £2.80 200mA A.C. 2280 
10 amp. 2280 500mA A.C. £280 
16 amp. 1280 1 amp. A.C. 22.80 
20 amp. 22-80 5 amp. A.c. 22.80 
so amp. 1280 10 amp. A.C. 8210 
60 amp. 2290 20 amp. A.C. 228O 
5V. D.O 8280 30. amp. A.C. £280 

"SEW" EDUCATIONAL METERS 

TYPE ED.I07 

Bise overall 100mm x 
90mm x 108mm. 

A new range of high 
quality moving coil 
Instrument. Ideal for 
school experiments and 
other bench applloa- 
tlons. Sin. mirror scale. 
The meter movement Is 

easily seoesslble to demonstrate Internal working. 
Available in the following remise:- 
6oµÁ 28 µO 10V D.O..... 98 
100191 28'40 20V D.O..... 95 
60-0-509A 48'40 60V D.O..... 5'95 
lmA 2595 300V. D.C. .. 25.95 
1 -0-1mA £5.95 Dual range 
lA D.O. 25'95 600mA /6AD.C. 87'00 
6A D.O. £5'95 6V /50V D.O. 8700 

TYPE MR. 38P 121 /82ín, square fronte. 

150mA £225 
200mA 2225 
300mA 2225 
690mÁ 22'25 
750mA 2225 
1 amp. 22'25 
2 amp. 2225 
6 amp- 22'25 
10 amp, 2225 
8V. D.O 22.25 
10V. D.C 2225 
15V. D.O 22.25 
20V. D.C £225 
50V. D.C. 22 25 
100V. D.C. 22.25 
150V. D.C. 22.25 
900V. D.C £225 
500V. D.O 22.25 
750V. D.C. fg '25 
15V. A.C 22 30 
50V. D.0 22.30 
150V. A.C. 22 30 
300V. A.O 2230 
500V. A.C 22 30 
e Meter lmA 2230 
VU Meter 22 85 

60pA 22-55 
60-0-60µA E250 
100µA 22.45 
100-0-100ttaL 2240 
2009A 22-25 
5009A 22-25 
600-0-600pA 2225 
lmA 22-25 
1-0-1mA 22.25 
mA 22.25 

6mA £2-25 
lOmA 8225 
20mA 2225 
ió0mA £2 25 

TYPE MR.45P 21n. ,Snare fronts. 

50µA £2'70 
50- 0-6014A 22'85 
lOOtA 4280 
100-0-100µA 2250 
200µA 2250 
600µA 2245 
500-0-60011A £2 40 

5mmAA 22 40 
10mA 2240 
60mA 2240 
100mA £2 40 
500mA 2240 
1 amp. 22'40 

6 amp. 2240 
10V. D.C 2240 
20V. D.O 22.40 
50V. D.C. 22.40 
300V. D.O 42'40 
15V. D.C. 22.40 
800V. D.C 22'40 
8 Meter lmA 2250 
VU Meter 22 70 
1 amp. A.C. 22 40 
6 amp. A.C 22'40 
10 amp. A.C 2240 
20 amp. A.C 22'40 
30 amp. A.C 2240 

"SEW" BAKELITE PANEL METERS 

TYPE MR.65 3101. square fronts. 

50ppe. 

"2323223232-1-6.87005005 

60-0 -6o9Á 
100WL 

000MAAlO 

lmA 22.80 89.'80 
1-0 -1m A 2280 
5mA E2 80 
Toms 22SO 

b OmA mA £268 
500mA £2'80 

I amp. 
5 amp. 

30 amp. 

10V. D.0 
20V. D.O. 
50V. D.O. 
150V. D.O. 
300V. D.O. 
30V. A.O. 
60V. A.C. 
150V. A.O. 
300V. A.O. 
600mA A.C 

2280 
4260 f -So 
£280 
22.80 
4260 
4280 
2280 
2260 
£2.80 
2260 
22-85 
4285 
22-85 

£2.80 
1 amp. A.o. E280 
6 amp. A.C. 2280 
10 amp. A.C. 2280 
20 amp. A.C. 22.80 
80 amp. A.O. 2260 
80 amp. A.C. 22.80 
VU Meter ... 23.85 
50 mV D.O. .. 22 0 
100mV D.C... 22.90 

TYPE 5.80 80mm Square Fronts 

23.50 100- 0- 100IsA 2330 
2340 600µA 13'05 
£3 40 lmA 2300 

20V. D.O 23.00 
60V. D.0 ß3'O0 
300V. D.O 13'00 
1 amp. D.O 23 00 
6 amp. D.O 23 00 
900V. A.O. 23.00 
VU Meter 23'70 

ó0µA 
60 -0 -60µA 
100µA 

SWR METER MODEL 
SWR -3 

Handy SWR Meter for transmitter 
antenna alignment, with built in field 
strength meter. Accuracy: 6 %. 
Impedance: 62. Indicator: 1000A DC, 
full scale 5 section collapsible antenna 
Size: 145 x 50 s 60mm. 

P. 
OUR 
PRICE £4.25 P 

25p 

HAND 
HELD 
2 WAY 
TALKIES 
Battery operation. 
Volume and Squelch con- 

trols. Call Button and Press to Talk 
Button. Telescopic Aerial. Complete 
with carrying cases. 
Mg cases. 
SKYFON 100mW. 

Pair 22495 Post 50p 
P302 2 Channel 300M1V. 

Pair 252-50 Post 50p 
P1003 3 ChannPair Watt 

Post 50p 
Licence required for operation In U.K. 

KE630 3 STATION 
INTERCOM 

Master and two sub stations. Can be 
used on desk or wall mounted. Complete 
with cable and batteries. 
OUR 
PRICE £5.25 P 

50p 

TR O 9R59DS 
RECEIVER 

u 3 RECEIVER LAFAYETTE HA -600 
RECEIVER 

4 bands covering 650 ko /e to 80 men 
continuous and electrical bandspread 
on 10, 15, 20, 40 and 80 metres. 8 valve 
plus 

nd phone Jack.t SOB -CW. 
output 

Variable BFO. 8 meter. Sep. band. 
spread dial. LP frequency 445 kc /s. 
audio output 1.5w. Variable RF and 
AF gain controls 116/260 v. A.C. 
Size: Tin. X 131n. X 101. with instruc- 
tion manual. 
OUR £49,50 Carr. 
PRICE Ye7 Paid. 
FULL TRIO RANGE STOCKED. 

ALL PRICES ARE SUBJECT 
TO 10% VAT 

Send SAE for new 8 page list of 
Semi Conductors and Valves 

4 Bande covering 550 ke /s -30 mc,s. 
B.F.O. Built-in Speaker 220/240 1 A.C. 
Brand new with Instructions. 

PRICE £15.75 Carr. 

UR -1A RECEIVER 

4 Bands covering 650 kc /s -30 me /a. 
PET, B Meter. Variable BFO for 81B. 
Built -ln Speaker, Bandspread, Sensi- 
tivity Control. 220/240 v. A.C. or 
12 v. D.C. 121ín. X 4lin. X 710. 
Brand new with Instructions. 
OUR 1`eí5 00 37p PRICE LL 

30 
General 

mc/e.coverage PET front end, 2 mech66lters, 
product detector, variable H.F.O., 
noise. limiter, 8 Meter Bandepread. 
BF Gain. 15in. x Olin. x 8 1In. 18 lb. 
220/240 v. A.O. or 12 v. D.C. Brand 
new with Instructions. 
OUR 
PRICE + -50.0o 

Carr. 
50p 

1131 ALSO SEE 

FOLLOWING PAGES 

www.americanradiohistory.com

www.americanradiohistory.com


a90 Wireless World, November 1973 

UW UÌSMIIH iCD(iuwio)IID 
BVD.5 VERNIER 

TUNING DIAL 
Approx. 7 -1 ratio plan- 
etary drive vernier dials. Log scale 0-180 
degrees. Blank scales 1 to 5. Seale width 
4 }'. Dial size 5' x 3'. Overall clue 
7 }' z 4 }' z 1 }' deep including knob and 
coupling. V dia. shaft. q OUR 
PRICE £1.62 P. & p 

RUH.6 HORN SPEAKER 
Built in driver unit. 
Impedance 16 ohm. 
PowerratinglOwatt. 
Response 880.7000 
Hz. Approx. size 
8' z 6'. Weather. 
proof and shock 
proof. 

SH628 STEREO 

HEADPHONES 
Outstanding 
value. Soft ear- 
pads, adjuatable 
headband. 8 -16 ohms. 20- 
20,000 Hz. Com- 
plete with lead 
and etereo plug. 

OUR £1.87 P 

3 p P. PRICE 

LIGER LHO2S STEREO 
HEADPHONES 

Lightweight head. 
phones with padded 
earpieoes.4.16 obme. 
20. 20,000 Hz. Com- 
plete with sit cord 
and plug, 

PRICE £4.97 P. & P. 

30p 

EMI LOUDSPEAKERS 
Model 360. 131n. x Bin. 
with single tweeter /cross- 
over. 20. 20,000 Hz. 
15 watt RMS. Available 
8 or 15 ohms. 17.25 
each. P. a P. 97p. 
Model 460. 131n. X 81n. 

with twin tweeters/ 
crossover. 50. 13,000 Hz. 
8 watts RMS. Available 
8 or 16 ohms. 18.62 
each. P. & P. 25p. 

AUDIOTRONIC AHA101 
STEREO 

HEADPHONE AMPLIFIER 
All silicon 
translator am- 
plifier operates 
from magnetic, 
ceramic or 
tuner inputs 
with twin 

stereo headphone outputs and separate 
volume controls for each channel. 
Operates from 9 v. battery. Inputs: 
5mV /100mV. Output: 50mW per 
channel. 
OUR 
PR CE £7.50 P. 

20p 

MP7 MIXER 
PREAMPLIFIER 

5 microphone 
Inputs each with 
Individual gain 
controls enabl- 
ing complete 

mixing facilities. Battery operated. 
9 }' x 5' x 3'. Inputs Mica: 3 z SmV 
SOK; 2 z 8mV 600 ohm. Phono mag. 
4 mV 20K. Phono ceramic 100mV 1 meg. 
Output 250mV 100K. 
OUR CQ.A7 P. & P. 

PRICE Lev+ 
ße7+ 20p 

1021 STEREO 
LISTENING STATION 

For balancing 
and gain sole. 
lion of loud. 
speakers with 
additional faci- 
lity for stereo 
headphone 
switching. 2 

gain controls, speaker on -off slide 
,witch, stereo headphone sockets. 
61n. x 41n. x2 }1n. 

OUR 
PRICE £2.25 P. 

20p 

EA41 REVERBERATION 
AMPLIFIER 

Self contained, transistorised, battery 
operated. Simply plug in microphone, 
guitar, etc., and output into your 
amplifier. Vol 
ume control, 
depth of rever 
beration control. 
Beautiful walnut }bet. 7} x 

OUR £7.50 P. &5. PRICE 

OUR 
PRICE £1.97 P 

30p 

7E1018 DE -LUXE MONO 
HIGH IMPEDANCE HEADSET 

Sensitive magnetic 
headset with soft 
earpade. Impedance 
2,600 ohms (d.c. 600 
ohms). Frequency 
response 200.4000 
Hz. 

£2.25 P 30p 
OUR 
PRICE 

SDH8V MONO /STEREO 
HEADPHONES 

Two way stereo! 
mono with vol- 
ume controls. 
Padded head- 
band. 4-18 ohms. 
20- 18,000 Hz. 
Complete with 
lead and stereo 
plug. 

OUR 
PRICE £4Y P 30p 

BH001 HEADSET AND 
BOOM MICROPHONE 

Moving coil. 
Headphone imp. 
16 ohm,. Mike 
imp. 200 ohms. 
Ideal for lan- 
guage teaching, 
communications 
etc. Complete 
with leads and 
plugs. 

£4.95 P. 

30p 
OUR 
PRICE 

DH.08S Stereo Headphones 
De luxe model 
with unique 2 
way mechanical 
units and vol. 
lime controls. 8 
ohms. 2 0 
20,000 Hz. Com- 
plete 
lleead d stereo 
Jack Jack plug. 

OUR £7.97 P 30p PRICE 

DH -02S STEREO 

HEADPHONES 
Wonderful 
value and 
exoelient 
performance 
combined. 
Adjustable 
head band. 
S ohm im- 
pedance. 20- 
12,000 cpe. 
Complete 
with lead 

and etereo jack plug. ONLY $2.25. 
Poet 30p. 

ALL PRICES ARE 
SUBJECT TO 
10% V.A.T. 

DNS ALSO SEE 
PREVIOUS PAGES 

4- CHANNEL STEREO 
HEADPHONES 

TTO 09800 
-Soft vinyl 
coveredhead 
cushion and 
earphones. 
Each ear- 
piece incor- 
porates two 
2' speaker 
units. Fitted 
2/4 channel 
changeover 
switch. Impedance 4-16 ohm. Frequency 
response 20-20,000 Hz. Complete with 
15ft. coiled lead fitted two etereo plugs. 
OUR 
PRICE £9.95 P, 

30p 

lisTr 
Audiof on/c Products are manufactured erc usive y for the Audlotron/c Group 
of Companies and as a member of the group we a pleased to offer you this 
fabulous range of high quality equipment. Made to our own specifications 
each Item provides outstanding performance and reliability at a value for 
money Price! 

SPORTSMAN AM /FM 
PORTABLE RADIO 
MODEL AR.1000 

5 wavebands coy 
erA AM 025.1066KHz. 

88-107MHz. AIR 108- 
1353111.. PH 147 - 
174MHz. WB 162.5MHz. 
Large horizontal elide 
dial with logging scale. 
Slider volume and 
equelcb controls. 7 sec- 
tion telescopic aerial for 
FM and built -in ferrite bar for AM. 
AFC. Sin. speaker. Earp ace socket. 
Green leatherette covered cabinet with 
metal side panels. Size 162 x 79 X 

219mm. Battery /marne operation. 

OUR £11.50 P & P 

PRICE 35p 

MULTIBAND 
RADIO 
AMB 500 

5 wavebands cover. 
ing MW 030.1805KHz 
and FM 88- 175MHz. 
Alltransistor.Battery 
or mains operation. 
Built in aerial and 8 
section telescopic 
aerial. Complete with 
batteries, shoulder 
trap and earpiece. 

OUR £6.95 PRICE P 6 P 35p 

PORTABLE RADIO 
AMR -9000 GLOBAL 
AM /FM 
10 wavebands 
covering: AM: 
636.1605 kHz, 
LW: 150.380 
kHz, MB 1.6-4 
MHz, SW1: 
4.0.8 MHz, 
SW2: 8.0.1.6 
MHz, SW3:16- 
24 MHz, PRB1: 
30-50 MHz, P8B2: 148 -174 MHz, 
FM 88-108 MHz, AIR: 108-136 MHz. 
Features time sone map and timing dial. 
Large clear scale. Telescopic aerial and 
built In aerial. AFC on FM, 6In. X tala. 
speaker and personal earpiece. Battery/ 
mains operation. Size: 345 X 193 X 

905mm. 
OUR £36.00 P 

50p PRICE 

AM /FM PORTABLE RADIO 

AR3000 
4 wavebands cover. 
Mg FM 87.1081111s, 
MW 510.1606KHz, 
LW 145 -285 KHz, 
SW 5.8.12.6 MHz. 
Push button wave 
change plus AFC and on /off. Thumb. 
wheel tuning. Slider volume and tone 
controls. Earphone socket. Built in and 
telescopic) aerials. Car aerial socket. 
Battery /Mains operation. 

OUR 
PRICE £14.95 

DOLBY 'B' NOISE 
REDUCTION UNITS 
Reduce tape hies by SdB at 600Hz, 
6dB at 1200Hz and 10dB for all tre- 
quencies above 300011z. Size 166-x8' 
X W. AO 200/250v. 

PROCESS TWO 
For use with cassette and tape recorders. 
Freq. res. 3011.- 20KHz±2dB. Off tape 
monitoring. Switchable multiplex Biter. 
Two Dolby calibration meters. 8/N 
better than 70dB. Supplied with teat 
cassette or tape as required. 

OUR 
PRICE £34.50 P. 

50p 

PROCESS FOUR 
For use with semi professional tape 
recordere. Freq. res. 3011z- 20KHz± 
2dB. S/N better than 70dB. Full source 
tape monitoring. Record /Replay meter 
Ing. awitchable multiplex filter. Supplied 
with test tape. 

£5.00 P 50p PRICE 

ACR.14 BATTERY/ 
MAINS CASSETTE 
RECORDER 

Portable twin 
track mono re 
corder with auto- 
matic recording 
level control. 
Built-in speaker. 
Earpiece socket. 
Input for radio 
or record player. Fast forward and 
rewind. Output 600mW. AO 220/240v. 
or 8v. DC operation. Complete with 
remote control microphone, mains lead, 
earpiece and batteries. 

PRICE £10.50 P. & P 50p 

DIGITAL CLOCK 
RADIO ADC! 

OUR 

P.&P. 
50p 

IN -CAR EQUIPMENT 

ACP. 8 

8 -TRACK 
PLAYER 

Attractive 
black and ail 
ver finish. 12v. 
neg. earth 
Slider controls 

for Volume, Tone and Balance. Chan- 
nel selector button with red pilot lamp. 
Complete with speakers, mounting 
brackets and instructions. 

OUR £12.50 P. 

40p PRICE rr 
ACR 3500 CAR RADIO 

Manual tuning of Medium and Long 
waves. 12v. pos. or neg. earth. Com- 

plete with weaker, mounting brocketa 
and instructions. 

OUR 
PRICE £6.50 P 

50p 

Covers AM 540.1600KHz. FM 88.108 
Milo with AFC. 24 hour leaf type digital 
clock with one minute division time 
change. Illuminated dial. 94 hour alarm 
setting. Wake up to the sound of music 
or loud buzzer. Unique sleep switch 
will automatically turn off radio when 
you have gone to sleep. Slider volume 
control. Internal speaker plus socket for 
earpiece or pillow speaker. AC 240v. 
Size 254 z 92 z 178mm. Complete with 
earpiece, FM aerial and operating 
Instruction. 

OUR £12.50 P. 

5 p PRICE 

STEREO CASSETTE 
DECK ACD,660 

A beautifully styled 4 -track stereo deck 
with an outstanding specification 
offered at a remarkably low price. 
Incorporates a host of features includ- 
ing ewitchable noise filter, normal/ 
chrome tape selector, twin VII meter, 
slider record /playback level controle, 
front panel headphone socket, record. 
ing indicator lamp, phono /Din line 
input sockets, 3.5 mm. mike Input 
sockets etc., etc. Frequency response 
100.8KHa (100.12KHz Cr02) S/N 
-45dB. Crosstalk -45dB. Separation 
-35dB. Noise limiter -6dB at 
10KHz. Complete with phono connect- 
ing leads. 

P. 
OUR 
PRICE £39.50 P. 

5 p 
AHP -8D 8 -TRACK 

STEREO TAPE DECK 

Can be used with most bl -fi amplifiers. 
Push button track selector and Ulna. 
Gated track indicatore. Attractive 
cabinet with black and silver trim. 
Output level 750mV. AC 220/240v. 
OUR 
PRICE £11.95 P. & P. 50p 

AHP -8A 8 -TRACK 
STEREO TAPE PLAYER 

Incorporates built -in amplifiers giving 
2} +2} watts rms output. Push button 
track selector, Illuminated track indi- 
cators, elider controls for volume, 
balance and tone. Attractive cabinet 
with black and silver trim. Output 
impedance 8 ohms. AC 220/240v. 
OUR 
PRICE £17.25 P. & P. 50p 

TAPE 
CASSETTE 

Top Ri -FI 
quality In 

library cases 

LOW NOISE 

C 0 11.29 1858 15.99 
C90 41.85 88.82 1859 
0120 12.29 14.48 810.68 

CHROME DIOXIDE 
OR60 18.41 16.72 11968 
CR90 1468 19.10 122.90 
TAPE HEAD CLEANER 80p each 

P. a P. 15p for 5; 10 and over 
poet free. 

8 -TRACK BLANK TAPES 
Type 6 10 
40M 755 82.50 86.50 
80M 990 84.70 1890 
P. & P. Op.; 5 and over poet free. 

STEREO HEADPHONES 
LSH.20 Individual 
volume controls. 
Stereo mono switch. 
8 ohms. 40- 
18 000 Hz. 
Si350. P 6 P Sop. 

LSH.40 Two way 
speaker system. 
Individual volume 
cuntrole. 8 ohms. 
20- 20,000 Hz. 
86.95. P a P 80p. 

LBE.50 Professional 
Quality Electro- 
static. Complete 
with cell powered 
energiser and con- 
trol unit with head- 
phone /speaker sel- 
ector. 4-32 ohms. 
20-24,000 Hz. 815.85. P&P 30p. 

1.211.30 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30.20 000 Ha. 
85.55. P. a P. SOp. 

L8H.60 atm speaker 
mita. 8 ohms. 20- 
20,000 - Hz. Com- 
plete with zipped 

case. 

Sa .P a P 80p. 

LQB.400 4-channel 
dynamic head- 
phones. Each ear- 
piece has 4 drive 
units. Two stereo 
jack plugs fitted to 
leale. 4 -32 ohms. 
20. 20,000 Hz. 89.95. P a P Op- 
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rLONDON'S LARGEST STOCKS 
INCLUDING PRODUCTS BY- 

ARMSTRONG 
CAMBRIDGE 

KEF- LUX -NIKKO 
SANSUI -SANYO 

SONY -TEAC 
TRANSCRIPTORS 

TRIO -U HER 
YAMAHA 

Prices on request or 
send S.A.E. for full Discount List 

ALL EQUIPMENT IS FULLY 
GUARANTEED AND COVERED 

,BY 12 MONTHS FREE SERVICE!! 

SUPER AKAI CASSETTE BARGAINS! 

Wireless World, November 1973 ayl 

SAYE UP IO 339a% OR MORE! DW5 
RECORD DECKS 

Carriage & 
Packing 50P 
H.S.R. MoDONALD 
C114 Mini £3.95 
C129 Mono £5.50 
C137 /7.00 
610 /TPD1 £1395 
610 £10.55 
810 /TPD1 £1645 
710 £2115 

710/810 Plinth and Cover ££9.15 
MP80 48.25 
MP60 /0800 £1090 
MP80 /TPD1 11820 
MP80 /TPD2 £1125 
HT70 £11 80 
HT70 /0800 114 26 
HT70 /TPD1 118.55 
CONNOISSEUR 
BD1 Kit 19.10 
BD1 Chassie £11.35 
BD2 /6AU2 /Chaula £2210 
BD2 /8AU2 /Plinth /Cover £28ß0 
GARRARD 
1025T Stereo 14.95 
2020 1886 
2025 TC /KSHOA 1895 
8P25 III 19ß5 
01'25 III/Acos 0P104 Ceramic.. 18.50 
SP26 III/0800 11095 
BP26 IV 110 20 
SP26 /Mis -O 118.90 
AP78 £1800 
88613 £18.50 
SLOB 111.15 
SL72B 117.75 
8L95B 13115 
401 £24.35 
ZERO 100 43410 
ZERO 1005 £3140 
ZERO 1008B 12700 
GOLDRING 
G99 122.50 
0101P /C 422.50 
0L69/2 115.75 
0L72 £2545 
OL72/P 133.75 
0L75 13220 
0L76P 141.65 
GL78 53480 
GL78P /C 168.25 
GL86P /C £72.00 

TD126R 8 459.40 
T73126AB /II £9205 
TD180C 15080 
TD165 £4380 

8 + 8 watt amplifier MP80, plinth 
and cover, 0800 cartridge, p.rlr of 
Medway T138 speakers. 

PRICE £5295 £Ce25 

16 +18 watt amplifier, SP26 or MP80 
plinth and cover, 0800 cartridge, pair 
of Denton 2 speakers 

and 
all leads. 

PRICE £72'.75 £1825 

RECORD DECK PACKAGES 

Carriage and 
Packing 76p 

Complete unite with Stereo cartridge 
ready wired in plinth and cover 
GARRARD 
2026 TC /OTAHCD £11.86 
81.25 8I1 /0800 118.50 
8P25 III /5544E £17.95 ens III /M44.7 £1750 
8P20 III/M55E £18.60 
8225 III Module/M75-8 119.45 
8P20 IV Module /M70.86M £21.15 
AP78 /0800 128.46 
AP78 /0800E 128.65 
AP78 /M44E 127.70 
A278/M44.7 227.20 
A278 /M50E 12880 
AP78 /M76ED 13490 
AP78 /M76EJ 180.90 
AP78 Module 2675.8 129.10 
886E Module/M76-813M 13260 
AP98 Module 2676.8 18820 
ZERO 1008 Module /M93E 14415 
ZERO 10013B Module /M76.8BM 14420 
ELSA. MoDONALD 
210 /BC7M 1740 
MP60 /0800 118.50 
MP80 /TPD1 /0800 110.80 
MP80/M44 -7 117.60 
HT70 /TPD1 /0800 119.20 
GOLDRING 
0L72/0800 131.50 
0L7510800 138.85 
0L75/0800E 13915 
GOOD/LANS 
TD100 /0800E Teak 
TD100 /0800E White 
LEAK 
Delta /M75 -8 
Truepeed 
PEEMPa 
GÁ105 /01.200 11380 
GA180 /GP200 Teak 21950 
GA308/GP400 132.75 
GA308 (lam cartridge) 2295 
OA212 /OP400 448.05 
PIONEER 
PL12D (Leas cartridge) 13175 
PL15C (Lem cartridge) 144.25 
PL41D (Lem cartridge) 110475 
PL60 (Lem cartridge) 198.90 
PL61 (Lees cartridge) 111030 
PLA35 (Lem cartridge) 26156 
THORENS 
TD160C /Ortofon 2616E Super .270.36 
TD126 AB /11 MIFF Super 2112.05 
TX25 Cover £6.15 
Tß65 /Ortofon MUSE Super 182.65 
WHARFEDALE 
Linton /M44 -7 Teak 2255 
Linton M44-7 White ... 224.70 

FERGUSON EXPORT 

14685 
148.60 

£4720 
28695 

MODELS 

3408 Stereo 
Tuner Amplifier 

Covers FM 88.108 MHz. Five push 
button tuning ecalee. 8 +8 watts rms. In 
puta for stereo ceramic cartridge and 
tape, etc. Separate base, treble, balance 
and volume controls. 

arr. OUR 
PRICE £3I C50p 

3416 Stereo 
Tepe Deck 

4 track. 75, 31, 11 I.p.e. Stereo /mono 
record /play. r reels. Inputs for dynamic 
mikes, radio, gram. Complete with cover. 
OUR 
PRICE £41.95 Carr. 

75p 

I SINCLAIR PROJECT 60 

L PACKAGE DEALS 
CS35 STEREO CASSETTE RECORDER 

2XZ30 Stereo 60 /P /Z6 115 95. 
P. & P. 97p. 

2 xZ30 /Stereo 80 /PZ6 51800. 
P. & P. 97p. 

2 x Z60 /Stereo 60 /PZ8 £2025. 
P. & P. 97p. 

Transformer for PZ8 58.66 
Active Filter Unit £4.45 

Pair of Q16 Speakers 210.70 P. & P. 50p. 
Sinclair Project 605 120.97. 

P. & P. 37p. 
All other Sinclair Products in stock. 
2000 Amplifier 12295. P. & P. 50p. 
3000 Amplifier 22896. P. & P. 50p. 
2000/3000 Tuner £26 80. P. & P. 50p. 
Q630 Speaker 21499. P. & P. 60p. 

PHILIPS IC361 AM /FM 
MAINS /PORTABLE 
RADIO WITH AFC 

Coven LW, MW, 
FM, SW1, OW2 and 
49 metre band. 
Fine tuning of 8W 
and Pre set tuning 
of three FM stations. 
Baas, treble and 
volume /on /off con- 
trols. Preen button 

wave change. Tuning /battery Indicator. 
Tape /Gram input. Earpiece socket. 
AC 110 -140v. or 6 x 1.5v. batted.. 
Size 145ín. x Sin. x 3tin. approx. 
With mains lead and istructlone. 
Rec. List Price £6918. 
OUR 419.95 P. & P. 

PRICE 50p, 

SPECIAL OFFER! 
STEREOSOUND 

SPEAKERS 
Matched pair of 
bookshelf spea- 
kers. De luxe 
teak veneered 
finish. Size 146ßn. 
X Siso, X 751n. 
8 ohms. 8 watts 
RMS. 16 watte 
peak. Complete 
ith DINT lead. 

OUR 
PRICE £12.95 C50rp 

DIGITAL CLOCK MECHANISM 
DT.55B 
Features 24 
hour alarm set- 
ting with built 
in buzzer. On/ 
off and auto 
alarm 'sleep' 
switch. Illumi- 
nated rotary dial with hours, minutes and 
seconds. Automatically turns off TV, 
radio, light etc. and with auto/letting will 
switch on again when required. AC 240v. 
operation. Switch rating 200v. 9A. 
OUR 
PRICE £5.95 P 

30p 

BINATONE DS100 DIGITAL 
CLOCK 
240v main 
operation. 
Ivory case 
with large 
clear num- 
bers for hours, minutes and 
Approx. size or n 3" z 94'. 

PR CE £4.50 

High nalîty cassette recur Ter e iti hysteresis 
synchronous outer -rotor motor. Has pause 
control with lock and selector for conven- 
tional or Chromium Dioxide tape. 4 track 
record /playback. Volume and tone controls. 
Frequency response 40.16kHz (using 
Cr02 tape), distortion better than 2%, 
wow and flutter better than 0.2% RMS. 
Completo with pair of matching Aka' COSO 
speakers. 
Rec. Price 29810. 

OUR 
PRICE £56.50 P. & P, 

50p 

ADM MICROPHONES 
Normally 211.80 pair. 

OUR 
PRICE 

£7.50 
Pair. P. & P. 25p 

AKAI CS35D STEREO 
CASSETTE DECK 
4 track record/play- 
back deck. Accepte 
chrome /regular tape 
cassettes. 
Reo. Price 168.30. 

OUR 
PRICE £44.45 P. 

Sop 

NEWT 
SINCLAIR 
CAMBRIDGE 
CALCULATO R 
To build yourself. 
Complete kit of parts 
with step by step In- 
structions to build a full 
specification pocket sized 
calculator. 

Q 
PRICE £24e+á 

P, 

50p 
Also available ready built (Rec. Price 
12885) 
OUR 
PRICE £27'20 P 

25p 

MINUTEMAN MM3 
POCKET CALCULATOR 
Size only 4,4x3" x 
1'. 8 digit 
display with 
overflow and 
error Indica- 
tors. Float- 
ing decimal. 
Adds, subtracts, multiplies and divides. 
Chalo and mixed calculations. Constant 
factor for seri es multiplication or division. 
Complete with batteries, Instructions 
and case. 
OUR 
PRICE £23.95 ' 25p 

MINUTEMAN MM3M 
as above with addition of memory key, 
percent key and a fixed or floating 
decimal. Complete with rechargeable bat- 
teries, AC adaptor, instructions and case. 
OUR 
PRICE £28.50 P. 25p 

seconde 

P. & P. 

30p 

HNC Nil CASSETTE IAIII 
Record /Playback facilities plus slide 
rule tuning of AM 536.1620 KHz and 
FM 88.108 MHz. Slider volume controls. 
Built In condenser microphone plus 
separate hand /desk microphone. Tele 
,copie aerial. Complete with earpiece, 
batteries and Instructions. (Tape not 
supplied.) (Rec. List price 256.56). 
OUR 
PRICE £22'75 P 

50p 

FM TUNER CHASSIS 

6 TRANSISTOR HIGH QUALITY 
TUNER. SIZE ONLY Bln. X 4in. X 

251n. 3 I.F. stages. Double tuned 
discriminator. Ample output to feed 
moat amplifiers. Operates on 9 volt 
battery. Coverage 88.108 Mc /e. Ready 
built ready for use. Fantastic value for 
money. 

OUR £5.95 P. & P. 

PRICE 20p 
Stereo Multiplex Adaptor £4.97. 

A1018 FM TUNER 
Specification as 
above chassis but 
complete In cabi- 
net with on /off 
switch. Size 74' x 
31`X5'. 

OUR 
PRICE +-965 

P 

30p 
Stereo Multiplex Adaptor 24.97. 

BSR8 TRACK PLAYER CHASSIS 
Famous BOR 8 track 
chaeale as used in Model 
TD8S complete with 
silver and black 
escutcheon 
ready to fit Into 
cabinet. Output 
126mV. AC 
240v. Overall 
size approx. 
185 X 216 X 80mm. 

OUR PRICE £oevá 
P&P 

50p 

FANTASTIC OFFER I 
PORTABLE 
CASSETTE 
RECORDER 
CT5050 
Instant recording and playing. Plano 
key controls. Automatic level control. 
Built in speaker. Complete with remote 
control microphone, carrying case and 
shoulder strap. 
OUR 
PRICE £8.50 P 

50p 

G.W.SMITH 6 c0 (Rnn0Np 
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES 

CENTRAL LONDON 
257/8. Tottenham Court Rd, W.1- 
10, Tottenham Court Rd. W.1. 
27. Tottenham Court Rd. W.I. 
87. Tottenham Court Rd. W.1 
21, Old Compton Street. W 1 

3. Lisle Street. IN C 2 
34. Lisle Street, W C 2 - 

118, Edgware Road. W.2. 
193. Edgware Road, W.2. 

Tel 01- 5800670 
Te1:01- 6372232 
Te1:01 -636 3715 
Tel : 01 -580 3739 
Tel 01 4379369 
Tel 01- 4378204 
Tel . 01-437 9155 
Tel :01-7239789 
Tel ^01 -7236211 

311, Edgware Road. W.2. 
382, Edgware Road, W.2. 
152/3, Fleet Street. E.C.A. 
378. Harrow Road. W.9. 
ESSEX 
86. South Street, Romford 
SURREY 
1046, Whitgift Centre. Cro 
27 . Eden Street. Kingston. 
32. Hill Street. Richmond. 

Tel : 01 -262 0387 
Tel: 01-7234194 
Tel 01- 3532833 
Tel: 01- 2869530 

Tel Romford 20218 

ydon. Tel :01- 6813027 
Tel: 01- 5457845 
Tel: 01-9431441 

ALL BRANCHES OPEN 9 a.m. -6 p.m. MONDAY TO SATURDAY 
HEAL OFFICE and MAIL ORDER DEPARTMENT 

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ 
TELEPHONE 01-205 3735 

rPRICES SUBJECT TO10 %VAT 
Order with confidence by Post -but 
remember to add 10% VAT to total 
LIBIDO of order including carriage and 
pecking and send cash with order. 
PLEASE PRINT NAME & ADDRESS 
CLEARLY IN CAPITALS. 

.. fa0 
eaanlaYCaaDI 

-' 
Boy k wish Acores 

TELEPHONED 
ORDERS ACCEPTED 
FROM ACCESS and 
BARCLAYCARD 
HOLDERS 

CREDIT TERMS 
FOR PERSONAL 
CALLERS ion sales 
of E50 and over). 

All prices cotton at 27'9'73 but subject to change withcur notice. 
E.& O.E. 

www.americanradiohistory.com
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 
ALL PRICES SHOWN INCLUDE V.A.T. 

04.2 PS8 
DB2 OSS 
OZ4 0-44 
l63 0-49 
LA6áT 0.49 
1A7GT 088 

LC2OT O.bO 
l06 0.76 
I116OT 0d7ó 
1L4 014 
ILD6 0-66 
ILN6 088 

1R5 0ß8 
1 84 0 33 
185 522 
1174 044 
1U5 0.80 
2D21 P44 
2GK6 0-66 
364 0-36 
3B7 1-00 
308 0-19 
3Q4 049 
3Q6GT P66 
304 08 
40B8 0.66 

5ß46Y 070 
5T4 080 
5U40 OB0 
5V46 0-86 
6Y96T 080 
523 0-58 
5240 Oß4 
5Z4GT 0.88 
6130L2 066 
6680 0-44 
iiA .- 0-15 
8606 027 
aAO-' 0.60 
"A.I6 0-06 
RAN 0-E8 
69H6 Oß7 
BAK6 069 
OAKS 080 
6AL6 0-12 
6AM8A 066 
'cAax P48 
6AQ6 095 
6AQ8 0-84 
BARS O.65 
8AB8 1-00 
8687 1.00 
6AT6 030 
6AU6 028 
6AV6 0.88 
6AW8A0-65 
6A14 0-66 
61380 06 anea n-911 

6BCS 0.60 
68E6 0.20 
6Bá60106 
OBH6 0-70 
SBJ6 0-39 
6B1174 060 

BBQ7A O'60 
6BR7 Oß0 
OBRO 076 
61187 7'90 
6BW6 P72 
6BW7 0.50 

BBY7 0-28 
6BZ6 0.49 
604 0ß8 
606 0-EE 
6C9 1'00 
BCBBA 0.40 
6012 029 
6017 1.00 
6CD80 0-80 
60086 0.76 
BCHB 0.66 
/30L6 0-48 
OCLBA 0.69 
60M7 0-75 
1301.15 
BCw4 070 
BD9 069 
6DE7 0.76 
6DT8 0.76 
6EW6 076 
8E6 0-76 
6F1 0-70 
oF60 0.86 
6F12 0.17 
8F13 0.46 
BF14 0-40 
6F36 0.66 
6F18 0-66 
6F23 0.66 
6F24 069 
BF25 0.61 
BF26 028 
6F28 069 
6F32 0-30 
8680 088 
60H8A 0.76 
60%6 086 
60U7 0-76 
6H60T 0.18 
6J66T 0.29 
616 0-20 
6J70 P24 
6J7(M) 088 
MU M 0.76 
8%70 0.12 
OK80 0.88 
6L1 on 
rn.anT A-6/1 

6L7(M) 020 
6L12 0-84 
6L18 049 
6L19 2.00 
6LD12 Oß0 
OLD20 066 

81" 115 176 
0P15 Oß8 
6P28 0-00 
6PL12 Oß8 
6Q70 0-44 
6Q70T 047 
6Q7(M) 0-66 
6R70 050 
BR7(M) OP75 
686.7M 0.86 
138070T -33 
68á7(M).69 
68H7 0-44 
68J70T 86 
68K76T 44 
BBQ70T 88 
61.140T 070 
61776 076 
8V4 019 
6V60 0d7 
BVBGT 0-27 
6R4 0E7 

6ÿgQT 6. 
6Y7G 100 
7A7 
7B8 
7B7 

n-',,,,,-- 

7F8 100 
7H7 0S6 
7R7 1-60 
7V7 100 
7Y4 086 
7Z4 Oß0 
9BW8 0/5 
9D7 0.40 
lOC2 006 
1OC14 0-E9 
10D1 0.70 
lODE7 066 
10F1 050 
lOF9 086 
10F18 056 
10L14. 088 
10LD110-70 
10LD12 80 
lOPL12069 
10P13 024 
10P14 2.00 
10P18 0-28 
1266 1.00 
12606 0-55 
12AD6 0.10 
126E6 069 

1261'6 O.EB 
12AT7 0E0 
12AU6 0-88 
12AU7 Oßl 
12AV8 028 
12AX7 Oß2 - 12AY7 0.80 
12B66 080 
72BE6 0.80 
12BH7 0.27 
12J6GT0.58 
12J7(1T066 
12K5 0.68 
12K7GT .gg 
12Q7(ITO46 
128A7GT-66 
12807 0-60 
12607 0-88 
128H7 086 
128J7 044 
128H7 056 
128Q70T 

5-55 141i7 0-66 
1487 076 
16 100 
19AQ6 0-42 
1913060 80 
19G6 140 
19H1 2.00 
20D1 066 
20D4 200 

20L1 0.69 
20P1 066 
20P3 0-76 
20P4 0.90 
20P5 095 
284.60 0.88 25L60 0.20 
2bY6 088 
26Y56 070 
26240 0.88 
267,6 069 
9676á 0.70 
28D7 100 
30A6 086 
30C1 028 
30C15 068 
30017 07/ 
30018 0.70 
30F6 081 
90FL1 068 
30FL2 069 
S0FL12 0.69 
30FL13040 
30FL140.88 
90L1 020 
301,15 0-66 
S0L17 0. 16 

30P4MR 
0-96 

30P12 P69 
UN/ 081 
30P39/ 
90P4 0.66 
30PL1 0137 
30PL120.29 
30PL13076 
30PL14 0.76 
30PL/5 .87 
3563 048 

36D6 070 
35L6GT .42 
35W4 0ß8 
35Z3 060 
35Z40T 24 
36Z6GT 80 
50B6 P86 
6005 08E 
60CD60 

2-17 
60E/15 
60LBáT0.4696 
72 088 
77 0.68 
815A2 0.48 
86y1 0-40 
90AG 8.38 
pOAV 888 
96CG 170 
90CV 1.88 

150B2 0.58 
16002 088 
2158G 0.88 
301 150 
302 083 
303 07b 
306 088 
807 069 
968 040 
1821 0-58 
5703 060 
5785 0.60 
6060 0.80 
7193 068 
7476 0-70 
A7884 100 
A2134 098 
A3042 076 
AC2PEN 

0-98 
AC2PENDD 

pyp 
AC6/PEN 

0.8g 
AC/PEN(7) 

098 
AC/TH1 60 
AC/TP 098 

AL60 0.78 
ARP3 0.85 
ATP4 040 
6Z1 040 
6Z91 098 
6241 0.63 
B319 0.29 
BL63 0.50 
CL33 0-90 
CVO 0.63 
CV83 0.53 
0V988 0.10 

CYSl 0.29 
D63 Oß6 
DAC32 0.55 
DAF96 0-88 
DC90 0-60 
D04 1-00 
DF91 016 
DF98 0-86 
DH63 0.49 
DH76 046 
DII77 P90 
01181 0-75 
DK32 085 
DK40 0.65 
DK92 060 
DK98 046 
DL92 Oß6 
DL96 038 
DM70 080 
DM71 060 
DW4/350 

0 38 
DY87/8Oßß 
DY802 080 
E80CC 186 
E8OF 1ß0 
E83F 12U 
E88C0 0'80 
E92W 0,69 
E180F 0.90 
E182C0 1.00 
E1148 0-58 
EAbO 0.27 
Ed78 0,86 
EABC80 

0 35 
EA091 0.88 
EAF42 048 
EAF801 '60 RBS4 

0.26 
HB91 0d2 
EBC41 0-48 
EBC81 029 
EBC90 030 
EBC91 0-38 
EBF80 0-30 
EBF83 0.88 
EBF89 Oß8 

EBL21 0-60 
EC53 049 
EC64 0.60 
EC88 0b9 
EC88 Ob9 
EC92 9:1!¡ 

ECC33 160 
ECCSb Oßb 
ECC40 088 
ECCRl 020 
ECC82 Oß1 

EIY:84 0-30 
ECC86 084 
ECC8 .40 
ECC88 0.95 
ECC389 48 
200804 045 
ECC8071.00 
ECF80 Oß7 

CF82 Oßd 
ECF86 0&1 
ECF804 

2.10 
ECH21 P68 
ECH36 0.60 
ECH42 0.69 
ECH81 0ßB 
ECHOS 0.88 
ECH84 084 
ECL80 OEB 
ECL82 OM 

EEOL84 0.64 
ECL86 064 
ECLBB 088 
EF22 069 
EF40 049 
EF41 0-b8 
EF42 0S8 
EF73 0-0ó 
EF80 OEB 
EF83 064 
EF85 086 
EF86 080 
EF89 
EF91 0.17 
EF92 0.3f 
EF94 028 
EF97 O66 
EF98 081 
EF183 Oßl 
EF184 Oß7 
EF804 120 
E6P80 0.6c 
EH90 0-84 
EK90 Oß0 
ELS2 0.60 
EL34 0.48 
ELM 1.00 
EL41 066 

EL81 0 60 
EL83 0 88 
ELM 0.23 
11125 0.40 
ELM 0.88 
EL91 Oß8 
EL96 OßE 
ELS60 1.20 
ELL80 0.76 
EM80 0.87 
EM81 0-87 
EM83 0.76 
EM84 0-81 
EM85 1.00 
EM87 0.49 
EY61 Oß6 
EY81 Oß6 
EY83 0-64 
EY84 0.60 
EY87/6 027 
EY88 040 
EY91 0.68 
EZ35 0.28 
EZ40 0.40 
EZ41 04E 
EZ80 0-19 
EZ81 020 
EZ90 0.27 
FW4/500 

0.76 
FW4/800 

0.76 
0Y601 0.76 
GZ30 028 
GZ32 0.89 
0Z33 0.70 
(1Z34 0-67 
0237 0-87 
HABC80 

0.44 
HL13C 0.20 
HL23DD 

0.40 
HL41DD 

098 
HL42DD 

0-50 
HN309 1-40 
HVR2 0.68 
HVR2A 

0.58 
1W3 0.88 
KT2 0.26 
KT8 175 
KT41 098 
%T44 1.00 
%TBS 086 
KT66 080 
%T74 0/8 
KT76 0.68 
KT81 2.00 
KTW61 68 
KTW62 -68 
KTW63 .60 
M8162 0.68 
MHL4 0-76 
MHLDg .75 
MKT4 0.98 
M1112/14 

0-88 
N308 0.96 
N339 044 

P61 0.40 
PABC80 

0-52 
PC86 0.44 
PC88 0.44 
PC96 0.68 
PC97 088 
PC900 0.29 
P0084 0.29 
PCC86 0.24 
PCO88 0.89 
PCC89 042 
PC0189048 
PCF80 028 
PCF82 0-80 
PCF84 040 
PCF86 0.44 
PCF87 0.7/ 
PCF2000-87 
PCF800 .68 
PCF801040 
PCF8020.87 
PCF805 0.70 
PCF8060.66 
PCF8080-68 
PCH200 .g2 
Pc1.82 0ß9 
PCL83 0.64 
PCL84 082 
PCL86 0-8/ 
PCL88 0-06 
PCL800 76 
PCL8010.67 
PCL806/ 
PCL86 0.66 
PD600 144 
PEN4DD 

1-88 
PEN45 -80 
PEN4bDD 

0ß0 
PEN48 Oß0 
PEN463DD 

098 
PENA4 0.98 
PENDD 

/4020 0.88 
PFL200050 
PL33 0.88 
PL36 0.48 
PL81 0.48 
PL81A 0.48 
PL82 0.31 
P1.83 0-80 
PL84 0.28 
PL302 Oß6 
PL504/ 
PL600 0.60 
PL508 0.90 
P1.509 1-00 
PL801 0.88 
PL802 086 
PM84 081 
PY33/2 .60 

PY80 0.33 
PY81 0.25 
PY82 0ß6 
PY83 0.26 
PY88 0-81 
PY301 0.85 
PY500 0.80 
PY600A080 
PY800 0.81 
PY801 0.81 
PZ30 0.48 
QP21 0.60 
QQV03/10 

Q876/2Ó 
20 

069 
Q896/10 49 
Q8160/15 

063 
QV04/7 563 
R11 0.98 
R36 1-75 
R17 Oß8 
R18 0.60 
R19 0.28 
R20 0.60 
R52 0.88 
RK34 0.88 
8P13C 0-68 
í7P81 0-76 
TH4B 0-60 
TH233 0-98 
TP2620 -98 
UAB080 -80 
UAF42 0-49 
172041 0.46 
UBC81 040 
UBF80 0.88 
UBF89 Oß8 
UBL21 0-55 
111392 0.35 
00084 0.83 
Ú0085 0.33 
UCF80 0.81 
17CH21 0.80 
0CH42 0-67 
UCH81 0.29 
UCL82 0.30 
UCL83 0-64 
ÚF41 0.50 
111443 0.60 
áF80 0.35 
UFOS O.34 
OF88 0.63 
UF89 Oß7 
ÚL41 0 54 
ÚL84 0.28 
UM80 0.88 
URIC 0.66 
Má6 0.38 
509 0.40 
ÚU12 0-20 
1.1241 0.38 

UY85 0.28 
U10 0.45 
U12/14 88 
U16 0.76 
017 0.36 
U18/20 0.76 
U19 1.78 
U23 0.39 
026 0'g6 
U28 0.60 
U31 OB8 
1733 1-50 
1735 0.88 
1.137 1.75 
U45 0-78 
047 0-86 
U49 080 
U60 0.80 
U76 
U78 
151413 
0191 
11192 
17193 
U251 
U281 
0282 
0291 
U301 
0329 
U381 
0403 
0404 
0801 
04020 0.55 
VP2 0.53 
VP13C 0.86 
VP23 0.40 
VP41 0.88 
VT616 0.85 
VT601 0.15 
VÚ111 0.44 
Vá120 0.80 
V0120Á 60 
VU133 0.35 
W76 038 
WHIM 0.68 
W107 0.60 
W729 0.80 
XE3 500 
XFY12 0-48 
XH1 6 048 
X41 0.60 
X61 0.60 
X66 0.60 
X66 0.50 
Z329 0.61 
Z729 0.30 
Z749 0.65 

2N966 0.68 AF178 0.76 1814416 25 0023 0.42 
2N1766 0-56 AF180 558 0D4 0-3/0C24 042 
2/42147 0.94 AF186 021 ODO 0.81 0026 0-42 
2N22970.26AF239 0426D6 0.81 0028 0.66 
2N2369A -24 6.81727 0.47 0D8 02510029 0.69 
2N2613 048 A8Y28 0-8 OD9 0.22 0035 0.85 
2803053 0 :; AB1429 0-66 GD11 0.22 0038 0-47 
2N3121 276 BA102 0-60 0D12 0ß2 0038 0.47 
3N3703 021 BA116 0-16 0D14 0.66 0041 055 
2N3709 O. BA118 0.28 0D16 0.44 0042 0.69 
2N3866 1.10 BA329 0.14 OD16 0.22 0043 1ß0 
2N3988 0.66 BA130 0.11 GET113 22 0044 021 
28323 0.66 13A153 0.17 0ET116 44 0045 0.1E 
AA119 02 BCY10 0- GET118 28 OC46 0.17 
AA120 0.17 BCY12 0.66 OET119 '27 0065 1.24 
AA129 0.17 BCY33 0.22 GET673 42 0070 0.14 
AAZ13 020B0Y34 0ß6OET687 -470071 0-12 
AC107 017 BCY38 086 GET8721.06 0072 0.12 

0-24 AC113 0-28 BCY39 0.28 0ET873 17 0074 Oßb 
0ß7 AC114 O. BC107 01 0ET882 660075 0.12 
026 90126 02 BC108 Od 0ET887 .25 0078 0.17 
0.66 ACI27 0.1 BC113 0.280ET889 260077 0ß0 
026 6.0128 0-22 B0116 0.17 OET890 26 0078 0.17 
0-81 A0132 022 g0116 0 0ET896 26 0078D 0.17 
O-8E AC154 Oß8 110118 026 GET897 ß6 0079 0-44 
0.40 A0166 0.22 BC211 042 GET898 ß6 0081 0.12 
0-40 A0157 0ß80F154 0280EX130200C81D 012 
0-50 AC166 028BF168 0820ER360260082 0-12 
0'40 ÁC168 0ß8 BF169 0ß8 GEX36 0 0082D 0.12 
0'62 AC167 0-88 BF183 0ß2 0EX46 O. 0083 0-22 
0-23 AC188 04EBF173 0.420EX660 0084 0ß8 
0-33 AC189 0-88BF180 0880T3 0- '"00123 0ß5 
0.88 AC176 061BF181 0 .Ml 0-1700139 0-25 
0 76 AC177 0.81BF185 044MAT100 -48 00140 1.06 

ACY17 0. '^ BF194 0-17 MATI01 47 00169 025 
ACY18 0. BFY60 026 MAT120 48.00172 0.89 
AOY19 021BFY61 0-21 OAS 0.81 00200 0.24 
ACY20 0.20 BFY62 022 0A9 0-1 00201 0-42 
ACY21 0.21 BTX34/400 0610 047 00202 0-47 
ACY 017 220 0A47 0.11 00203 0.83 
ACY22 28 020BY100 0 0A70 0-17 00204 0-88 
AD140 040 BY101 0.17 0A73 517 00206 0.47 
AD149 0.66 BY105 0-20 0A79 0.10 00208 0.66 
2D161 0.60 BY114 0-20 0481 0-10 00812 0-44 
A11182 O. BY126 0-17 0A85 0.09 e RP12 0.58 
ADT140 69 ßY127 0ß0O686 0.22 6M1 Oß8 AF102 0.90 BYY23 1.10 0690 0-14 . M0S6 05b AF106 066 BYZ10 028 0691 0-10 ' 
AF114 

16 
O01ß8 

7 
BYZ31 
BYZ32 

088 
Oß8 

0A95 0.108T1276 0-55 
AF1 
AF717 021 ByZ13 0E8 

Transistors 
and Diodes 
1N1124Á -58 
1N4952 0.65 
2N404 Oß0 

06200 0.108X1/6 0.20 

AF121 0.86 
0A203 0.11 1:14706 028 

ÁF124 0.28 BYZ16 1.98 06210 0.68 XZ30 028 
AF126 0.19 0012E 0.22 06211 0.76 Y643 0ß0 
83126 0-20 0064H O. 0019 1.88 728 0ß0 
AF139 0-72 FSY11A ßb 0022 0.42 12V7 10 

MATCHED TRANSISTOR SETO 
LP15 (AC113, AC154. AC157, ÁA120). 680 per pack. 
1 -OC81D and 2 -0081, 47p. 
1 -0044 and 2 -0046. 47p. 
1 -0082D and 2- 0082, 58p. Bet of 3-0088 72p. 
1 watt Zeners. 3.4v., 2.7v., 3v., 3.6v., 4.3v., 4.7v., 
5.1v., 13v., 15v., 18v., 18v., 20v., 24v., 80v., 20p each. 

All goods are unused and ubject to the manufacturers' guarantee. We do not handle manu- 
facturers' seconds nor rejects, which are often described as "new and tested" but have a limited 
and unreliable life. Buenese hours Mon.-Fri. 9 -5.30 p.m. Closed 1 -2 p.m. 
Terme of business. Cash or cheque with order. Despatch charges 10p per order up to three Items, 
then each additional Item 3p extra. 25p total deepatch on orders between £5 and 110. Over £10 
Bent free. All orders cleared same day. Any parcel Inured against damage in transit for 3p 

extra per order. Conditions of pale available on request. B.A.E. with all enquiries, plead. 

E LECTRONIC ORGAN DIVIDER BOARDS built to 
high Industrial /computer spec. 5 octave set £15. 
Complete with connection data and oscillator details. 

COPPER LAMINATE P.C. BOARD 
8 }x5 }x1/16 in. 12 19 sheet, 5 for SOp 
11 x 6} x 1 /16 in. 15p sheet, 4 for 50p 
11 x 8 x 1/16 In 20p sheet, 3 for 50p 
18} x 4 x 1/16 in. (Fibreglass), 30p sheet. 
Offcut pack (smallest 4 x 2 In.) 50p 300 sq. In. 

P &P single sheet 4p. Bargain packs 10p 

SPEAKERS AND CABINETS 
E .M.I. 13 x 8 In. (10 watt) with two tweeters and cross- 

over 3/8/16 ohm models. £3.75. P.P. 25p. 

E .M.I. 20 watt (13 x 8 In.) with single tweeter and 
"X- over" 20 Hz to 20,000 Hz. Ceramic magnet 
11,000gss. ES. P.P. 40p. 20 watt base unit only. £6. 
P.P. 40p. 

CABINETS for 13 x 8 In. speakers manufactured In 

In. teak -finished blackboard. Size 14 x 10} x 9 In. 

£6 ea. P.P. 40p. 
20W. CABINET. 18 x 11 x 10 In. £6. P.P. 50p. 

PRECISION A.C. MILLIVOLTMETER (Solartron) 1.6m.v. 
to 15v; 80db to 20db. 9 ranges. Excellent condition. 
£22.50. P.P. £1.50. 

HIGH CAPACITY ELECTROLYTICS 
2,200µf. 100v. (1 } x 4In.) BOp. 3,150µf. 40v. (1 } x 4in.) 
Epp. 10,000µf. 25v. (1 } x 4 }In.) 609. 10,000µf. 100v. 
(2 f x 4 }in.) £1. 12,000;0. 40v. (2 x 4in.) 75p. 16,000µt. 
18v. (2 x 41n ) 60p. 21,000µf. 40v. (2.1 x 41n.) £1. Post and 

pecking 5p. 

MINIATURE UNISELECTORS (A.E.I. 22034.), 3 bank, 
12 position, non -bridging wipers. £4.25 ea. Brand new. 
Complete with base. 

CD.1220 OSCILLOSCOPE, with dueltrace Plug -In. (CX1257) 
DC- 24MHZ. £125. 
Wide band Plug -In (CX1258) DC- 4OMHZ, £25. 

SOLARTRON OSCILLATOR (C0546) 25Hz- 500KHz £50. 

OVERLOAD CUT -OUTS. Panel mounting (11 x 1} x } In.) 
800 MIA /1.8 amp/10 amp. 358 ea. P.P. 5p. 

BULK COMPONENT OFFER. Resistors /Capacitors. All 
types and values. All new modern components. Over 500 
pieces £2. (Trial order 100pcs. 50p.) We are confident 
you will re -order 

TWIN STABILISED 
Ó MAE 

9 SUPPLIES E (A.P.T.) 
500 M A. -80v@50 / 

5in 
New. £3.50 with 

spec. 6 circuit. 

I U.K. ORDERS 10% V.A.T. SURCHARGE I 

HIGH -SPEED MAGNETIC 
COUNTERS. 4digit (non reset) 24v. 
or 48v. (state which) 4 x 1 x 1 in. 
40p. P.P. 6P. 

5 digit (non- reset) 6 -12 -24 -48v. 
(state which) 75p. P.P. 5p. 

5 digit (Reset) 12v. £3. P,P. 5p. 

TRANSFORMERS 
L.T. TRANSFORMER. Prim. 240v. Sec. 24v. 1) amp. E1, 

P.P. 20p. 
250 WATT ISOLATION TRANSFORMER. 240v. double 
wound. £325. P.P. SOp. 

E.M.T. TRANSFORMER. Prim. 240v. Sec, 2.5 -0 -2 5 kV. 

12 mA.; 7.5v. 1 amp. 2.5v. 2 amp. £2.50. P.P. 25p. 

E.N.T. TRANSFORMER. Prim. 240v. Sec. 1800v. 50 mA. 
E2 -S0. P.P. 35p. 
L.T. TRANSFORMER. (Shrouded) Prim. 200/250v. 
Sec. 20/40/80v. 2 amp. £2 ea. P.P. 40p. 

L.T. TRANSFORMER (CONSTANT VOLTAGE). 
Prim. 200/240v. Sec. 1. 50v. at 2 amp. Sec. 2. 50v. at 
100 m/a £3. P.P. 50p. 
L.T. TRANSFORMER. Prim. 110/840v. Sec. 2 x 32v.@ 4 amp. 
20v. @ 5 amp.: 15v. @ 1.5 amp.: 7v.@ 2.5 amp. £3. P.P. Sop. 

L.T. TRANSFORMER. Prim 220/240v. Sec. 13v. 
1.5 amp. 65p. P.P. 15p. 
L.T. TRANSFORMER. Prim. 115/240v. Sec. 10-5v. 
at 1 amp. c.t 28- 0 -28v. at 2 amp. shrouded type. £2. 
P.P.40p 
2500 wett. ISOLATION TRANSFORMER (CON- 
STANT VOLTAGE). Prim. 190 -260v. 50Hz. Sec. 

230v. at 10.9 amps. £30. Carr. £2. 

H.D. STEP -DOWN TRANSFORMER. Prim. 200/240v 
Sec. 117v at 19-8 amps. (2,300 watt). £22.50. Carr. £2. 

H.T. TRANSFORMERS. Prim. 200/240v. Sec. 

300- 0 -300v. 80 m.a. 6.3v. c.t. 2 amp. £1.50 P.P. 40p. 
350- 0 -350v. 60 m.a. 6.3v. c.t. 2 amp. £1. P.P. 25p. 

STEP -DOWN TRANSFORMERS: Prim. 22/240v. 
Sec. 115v. Double wound 500w. £5. P.P. £1. 700w. 
(with filters) £10. P P. £1. 500w. (metal cased with 
socket output) and overload protection. £650. 
AUTO -WOUND. 75W. £1. P.P. 25p. 300W. £1.60. 
P P. 50p 750W £6. P.P.£1. 

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v. 
1 -5A. (Shrouded type). £1.50. P.P. 25p. 

HT /LT TRANSFORMER Prim. 240v. (tapped) Sec. 1 

500- 0 -500v. 150 m /a. Sec. 2. 31v. 5 amp. £2.75 
P.P. 50p. 
AUTOMATIC VOLTAGE STABILISER. (Claude 
Lyons) Input: 190 -260v. Output 240v. ± '15 %. 12.4 

K.V.A. £60. 

PRECISION CAPACITANCE JIGS, Beautifully made 
with Moore & Wright Micrometer Gauge. Type 1. 18.6pf. to 
1,2209f £10 each Type 2, 95pf.to 11.5pf. ES each. 

MULTICORE CABLE (P.V.C.). 
8 core (6 colours) 3 screened, 14/0048. 15p. yd. 100 yds. 
£12.50. 
24 core (24 colours) 209. yd. 100 yds. £17.80. 
30 core (15 colours) 228p. yd. 100 yds. £18.50. 
34 core (17 colours) 25p. yd. 100 yds. £20. 
Minimum order 10 yds. 

TELEPHONE DIALS (New) £1 ea. 
RELAYS (G.P.O. '3000'). All types. Brand 
new from 37 4p ea. 10 up quotations only. 
EXTENSION TELEPHONES (Type 706) 
New /Boxed. £6. 50p. 
RATCHET RELAYS. (310 ohm) Various 
Types 86p. P P 5p. 
UNISELECTORS (Brand new) 25 -way 
75 ohm. 8 bank } wipe £3.25. 10 bank 
} wipe £3.75. Other types from £2.25. 

BLOWER FANS (Snell type) Type 1 : Housing dia. 31 In. 

Air outlet 11 x 1 In. £225. P.P. 25p. Type 2: Housing dia. 
6 In. Air outlet 2} x 2} In. £4. P.P. 50p. Both types 115/ 
240v. A.C. (brand new). 

" PAPST TAPE" MOTORS. (LZ. 20.50) New Boxed. O. P.P. 
25p. 

RELAYS 
SIEMENS /VARLEY PLUG -IN. Complete with transparent 

dust covers and bases. 2 pole c/o contacts 35p ea ;6 make 
contacts 40p ea.; 4 pole c/o contacts 50p ea. 6- 12- 24 -48v 
types In stock. 

12 VOLT H.D. RELAYS (3 x 2 x 1 In.) with 10 amp. sliver 
contacts 2 pole c/o 40p es.; 2 pole 3 way 40P. P.P. 5p. 

24 VOLT H.D. RELAYS (2x2x} In.) 10 amp. contacts. 
4 pole c /o. 40p ea. P.P. 5p. 

240v. A.C. RELAYS. (Plug -in type). 3 change -over 10 amp. 
contacts. 75p (with base). P.P. 5p. 
SUB -MINIATURE REED RELAYS (1 In. x } In.) Wt. 
} oz. 1 make 3/12v. 40p. ea. 

SILICON BRIDGES. 100 P.I.V. 1 amp. (fx IX f In.) 30p 
200 P.I.V. 2 amp. SOp. 
24 VOLT A.C. RELAYS (Plug -in). 
3 Pole Change -over 60p. 
2 Pole Change -over 45p. 

i 

PATTRICK & KINNIE 
191 LONDON ROAD ROMFORD ESSEX 

ROMFORD 44473 RM7 9DD 
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BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED 
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE 

TRANSISTORS 
2G301 0.15 
2G302 0.15 
2G303 025 
26306 030 
2G309 030 
2G345B 025 
2G371 015 
2G374 0.75 
2N174 140 
2N404 0.43 
2N456 0.75 
2N456A 0-75 
2N457A 0.80 
2N491 325 
2N696 015 
2N697 0.15 
2N698 0.25 
2N699 029 
2N706 0.10 
2N706A 0.12 
2N708 0.13 
2N709 0-40 
2N711 030 
2N710 0.21 
2N718A 030 
2N720 050 
2N721 0.55 
2N914 0.75 
2N916 017 
2N918 030 
2N929 014 
2N930 0.14 
2N1090 023 
2N1091 024 
2N1131 020 
2N1132 020 
2N1302 016 
2N1303 0.16 
2N1304 020 
2N1305 020 
2N1306 022 
2N1307 022 
2N1308 025 
2N1309 037 
2N1483 090 
2N1507 024 
2N1613 0.20 
2N1631 035 
2N1637 038 
2N1638 0.32 
2N1701 110 
2N1702 2-15 
2N1711 0.22 
2N1893 034 
2N2102 030 
2N2147 0.70 
2N2148 0.84 
2N2192 040 
2N2192A 0.40 
2N2193 0.40 
2N2193A 061 
2N2194 0.27 
2N2194A 030 
2N2195 0.37 
2N2195A 098 
2N2218A 030 
2N2219 037 
2N2219A 0.51 
2N2220 020 
2N2221 020 
2N2221A 033 
2N2222 031 
2N2222A 0-41 
2N2368 011 
2N2369 0.15 
2N2369A 017 
2N2646 070 
2N2647 120 
2N2711 012 
2N2712 0.12 
2N2713 0.17 
2N2714 0.77 
2N2904 028 
2N2904A 025 
2N2905 0-71 
2N2905A 068 
2N2906 0-24 
2N2906A 030 
2N2907 032 
2N2907A 0.33 
2N2923 0.12 
2N2924 0.12 
2N2925 0.15 
2N2926 

Green 0.12 
Yellow 090 
Orange 0.10 

2N3053 0.31 
2N3054 060 
2N3055 145 
2N3390 020 
2N3391 o20 
2N3391Á 022 
2N3392 013 
2N3393 012 
2N3394 0.17 
2N3402 0.12 

2N3403 
2N3404 
2N3405 
2N3414 
2N3415 
2N3416 
2N3417 
2N3570 
2N3571 
2N3572 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3712 
2N3713 
2N3714 
2N3715 
2N3710 
2N3773 
2N3779 
2N3790 
2N3791 
2N3792 
2N3704 
2N3819 
2N3820 
2N383 
2N3824 
2N3826 
2N3854 
2N3854A 
2N3/355 
2N3855A 
2N3856 
2N3856A 
2N3858 
2N3858A 
2N3859 
2N3859A 
2N3860 
2N3866 
2N3877 
2N3877A 
2N3900 
2N3900A 
2N3901 
2N3903 
2N3904 
2N3905 
2N3906 
2N4036 
2N4037 
2N4058 
2N4059 
2N4060 
2N4061 
2144062 
2N4302 
2N4303 
2N4916 
2N4917 
2N4918 
2N4919 
2N4920 
2N4921 
2N4922 
2N4923 
2N5172 
2N5174 
2N5175 
2N5176 
2N5190 
2N5I91 
2N5192 
2N5193 
2N5194 
2N5195 
2N5245 
2N5457 
2N5458 
2N5459 
3N128 
3N138 
3N139 
3N140 
314141 
3N142 
3N143 
3N152 
3N153 
3N154 
314159 
3N187 
3N200 
3N201 
40050 
40251 
40309 
40310 
40313 

0.19 
024 
027 
010 
0.10 
015 
021 
125 
1.12 
0.97 
0.11 
0.10 
0.14 
0.10 
0.09 
010 
070 
0.09 
0.12 
0.09 
095 
1.95 
229 
216 
300 
3.06 
315 
421 
420 
504 
010 
032 
047 
142 
133 
023 
016 
016 
018 
016 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.18 
189 
025 
0.26 
020 
021 
032 
0.24 
027 
0.24 
027 
0.46 
040 
016 
009 
0.11 
0.11 
0.11 
025 
047 
020 
017 
050 
003 
0.71 
050 
0.55 
0.60 
012 
022 
026 
0.32 
0.92 
0.96 
124 
1.01 
1.10 
1.46 
í3S 
035 
033 
0.33 
0.73 
1.65 
1.42 
0.92 
0.61 
0.50 
0.75 
O.92 
0.81 
084 

105 
2.49 
1.05 
0.78 
0.61 
030 
030 
0.92 

40316 050 
40318 092 
40360 046 
40361 0.43 
40362 045 
40363 026 
40389 0.46 
40394 056 
40395 065 
40406 0.44 
40407 033 
40408 090 
40409 0.52 
40410 0.53 
40411 2.00 
40414 3.55 
40467 0.69 
40468A 044 
40600 009 
40601 0.67 
40602 0.46 
40603 0.51k 

40604 0.56 
40636 1-10 
40673 0.70 
AC107 035 
AC113 0.16 
AC115 0.16 
AC117 020 
AC121 0.13 
AC126 025 
AC127 020 
AC128 020 
AC141K 030 
AC142K 025 
AC151V 014 
AC152V 0.17 
AC153 022 
AC153K 025 
AC154 020 
AC176 0.10 
AC176K 020 
AC187K 020 
AC188K 0.26 
ACY17 0.35 
ACYI8 024 
ACY19 027 
ACY20 022 
ACY21 026 
ACY22 0.16 
ACY28 0.20 
ACY30 0.42 
ACY39 0.65 
ACY40 017 
ACY41 0.17 
ACY44 031 
AD136V 0.90 
AD142 0.54 
AD143 0.45 
AD149V 086 
AD150 063 
AD161 045 
AD162 0.45 
AD161 l Pr. 
AD162 J 105 
AF109R 040 
AF114 025 
AF115 024 
AF116 025 
AF117 020 
AF118 0.50 
AF121 022 
AF124 024 
AF725 0.20 
AF126 0.19 
AF127 020 
AF139 0.36 
AF170 0.25 
AF172 0.25 
AF178 0.55 
AF179 0.65 
AF180 0.50 
AF186 0.40 
AF200 0.35 
AF211 0.55 
AF239 0.41 
AF240 0.72 
ÁF279 054 
AF280 0.54 
AFY42 0.74 

AL702 0.75 
AL103 0.70 
ASY26 030 
ASY27 038 
ASY28 0.28 
ASY29 0.36 
ASY50 020 
ASY55 0.35 
BC107 0.15 

g01í8 0.15 
BCIO9 0-19 

BC113 0.13 
BC114 0.12 
BC115 0.15 
BC116 075 
BC116A 018 
BC117 0-21 
BC118 0.11 
BC119 027 

BC121 023 
BC125 015 
BC126 020 
BC132 0.50 
BC134 011 
BC135 0.11 
BC136 015 
BC137 015 
BC138 024 
BC140 034 
BC141 039 
BC142 024 
BC143 027 
BC144 024 
BC145 0-21 

8C147 012 
BC148 012 
0C149 0.12 
BC153 0.18 
BC154 016 
BC157 014 
BC158 013 
BC159 0.14 
BC160 037 
BC167B 0.11 
BC168B 013 
BC168C 013 
BC1698 0.13 
BC169C 011 
BC170 0.11 
BC171 013 
8C172 011 
BC182 0.10 
BC182L 0.12 
BC183 009 
BC183L 0.09 
BC184 011 
BC184L 017 
BC186 025 
BC187 0.25 
BC207 012 
BC2 011 
BC212K 0.10 
BC212L 0.18 
BC214L 021 
BC237 009 
BC238 0.09 
BC239 0.09 
BC251 020 
BC252 018 
BC253 023 
BC257 009 
BC258 0.09 
80259 013 
BC261 020 
BC262 0.18 
BC263 023 
BC300 042 
BC301 034 
BC302 027 
BC303 054 
BC307 010 
BC3C7A 010 
BC308 009 
BC308A 0.09 
BC308B 0.09 
BC309 0.10 
BC309A 0.10 
BC309B 0.10 
BC327 0.24 
BC328 022 
13C337 0.19 
BC338 019 
BCY30 0.43 
BCY31 0.40 
BCY32 115 
BCY33 0.34 
BCY34 035 
BCY38 0.53 
BCY39 1.05 
BCY40 0.50 
BCY42 0.15 
BCY43 0.15 
BCY58 0.21 
BCY59 0.22 
BCY70 0.17 
BCY71 0.22 
BCY72 013 
BCY87 3.47 
BCY88 2.40 
BCY89 0.97 
BCZ10 0.35 
BCZ11 0.50 
BD115 0.75 
BD116 0.50 
BD121 0.75 
BD123 0.92 
BD124 0.67 
BD130 0.57 
BD131 0.40 
BD132 0.50 
BD135 0.43 
8D136 0.49 
BD/37 0.55 
8D138 0.63 
BD139 0.71 
80140 0.83 
BDY10 725 
BDY11 1-50 
BDY17 1-SO 

BDY18 1.75 
BDY19 1.97 
BDY20 005 
BDY38 105 
BDY60 090 
BDY61 125 
BDY62 1.00 
BF115 0.23 
BF117 0.43 
BF119 058 
BF121 025 
BF123 0.27 
BF125 025 
BF152 020 
BF153 029 
BF154 0.16 
BF158 0.23 
8F159 027 
BF160 023 
BF161 042 
BF163 0.20 
BF166 035 
BF167 0.21 
BF173 024 
BF177 029 
BF170 035 
BF179 043 
BF180 035 
BF181 0.32 
BF182 0.40 
BF183 0.40 
BF184 017 
BF185 0.17 
BF194 014 
BF195 0.17 
BF198 015 
BF197 0.15 
BF198 095 
BF199 0.18 
BF200 040 
BF224J 0.14 

0.19 
BF 37J 0.22 
BF238 0.22 
BF244 0.16 
BF245 033 
BF246 043 
BF247 0.49 
BF254 0.16 
BF255 0.77 
BF257 041 
BF258 046 
BF259 0.45 
BF270 0.25 
BF272 0.53 
BF273 025 
BF274 028 
BF457 053 
BF458 0.65 
BFS21A 2-30 
BFS28 0.92 
BFS61 027 
BFS98 0.28 
BFW11 061 
BFW15 035 
BFX13 023 
BFX29 030 
BFX30 025 
BFX37 030 
BFX44 033 
BFX83 2.46 
BFX68 068 
BFX64 0.24 
BFX85 029 
BFX86 0.24 
BFX87 0.28 
BFX88 0.25 
BFX89 0.45 
BFY10 035 
BFY11 0.45 
BFY17 0.90 
BFY18 0.35 
BFY19 0.35 
BFY20 0.50 
BFY29 0.40 
BFY37 020 
BFY41 0.43 
BFY43 065 
BFY50 022 
BFY51 0'15 
BFY52 0.20 
BFY53 0.15 
BFY56 0.34 
BFY64 041 
BFY75 0.40 
BFY76 022 
BFY77 0-24 
BFY78 O.36 
BFY90 0.00 
BRY39 0.30 
BSX19 0.13 
BSX20 0.14 
BSX21 020 
BSX26 0.49 
BSX27 0.34 
BSX28 0.25 
BSX29 0.47 
85X30 0.0$ 
85X59 O.70í 

BSX80 0.54 

BSX61 042 
BSX76 015 
BSX77 02o 
BSX78 025 
BSW70 028 
BSY24 0.20 
BSY25 0.15 
BSY26 020 
BSY27 015 
BSY28 0.15 
BSY38 e 20 
BSY39 0.20 
BSY51 025 
BSY52 0.25 
BSY53 0-25 
BSY54 030 
BSY56 079 
BSY65 0.15 
BSY78 040 
BSY79 0.40 
BSY790 0.45 
13SY95A 0.09 
BU104 142 
BU105 225 
CIII 0.53 
D40N3 0.55 
GET111 045 
GET113 0.20 
GET114 020 
GET115 0.50 
GET119 0.35 
GET120 025 
GET535 020 
GET536 0.20 
GET538 020 
GET873 012 
GET880 030 
GET883 0.20 
GET887 020 
GET890 0.22 
GET895 0.25 
TIP29A 049 
TIP30A 0.58 
TIP31A 0.62 
TIP32A 0.74 
TIP33A 1.01 
TIP34A 1.51 
TIP35A 2.90 
TIP36A 3.70 
TIP41A 0.79 
TIP42A 0.90 
TIP2955 0.98 
TIP3055 0.60 
ME0401 018 
ME0402 020 
ME0404 0.13 
ME0411 0.17 
ME0412 0.18 
ME0413 0.14 
ME1120 0.25 
ME4001 009 
ME4002 8.11 

ME4003 014 
ME4101 010 
ME4102 all 
ME4103 0.70 
ME4104 091 
ME6101 0.14 
ME6102 0.16 
ME8002 0.17 
ME8003 0.16 
MJ400 170 
MJ420 ese 
MJ421 0.88 
MJ430 075 
MJ440 0.77 
MJ480 0.75 
MJ481 0.85 

MJ491 1.10 
M JSQ2 14.2 

MJ901 2.65 
MJ1001 234 
MJ1000 106 
MJ2500 2.92 
MJ2501 325 
MJ2955 ií0 
MJ3000 2.47 
MJ3001 2.79 
MJ3701 0.9 
MJ4502 4.44 
MJE340 0.47 
MJE370 0.73 
MJE371 0.80 
MJE520 0.59 
MJE521 0.73 
MJE1092 1.93 
MJE1102 1.57 
MJE2801 í.1g 
MJE2901 1.56 
MJE2955 1.65 

RETURN 
OF 

POST 
SERVICE 

TTL 
We stock the full range 
examples: 

$147400 28p P 

SN7401 38p 
SN7402 28p 
SN7407 56p 
SN7410 28p 
SN7411 22p 
SN1413 48p 
$147420 20p P 

ßN7421 22p 
SN7422 48p 
SN7423 52p 
SN7425 48p 
ßN7426 32p 
SN7427 48p 
SN7428 50p 
We also stock the unusual 

SN 74100 f2.50 
SN 74107 80.43 
SN 74118 £1.00 
SN 74119 £1.92 
SN 74121 £0.60 
SN 74122 £1.35 
SN 74123 8135 
SN 74141 £0.90 
SN 74145 £1.50 
SN 74150 £3.35 
SN 74151 81.10 

LOGIC I.C.'s 
of the low number SN 

SN7430 28p p 

917432 48p 
SN7437 52p 
SN7440 20p 
SN7441 75p 
SN7442 79p 
ßN7443 81.04 
SN7444 fí04 
SN7445 £1.85 
SN7446 £2.00 
SN7447 £1.30 
SN7450 20p 
ßN7451 20p 
SN7452 20p 
SN7454 28p 

numbers as follows 

SN 74153 fí53 
SN 74154 £2.00 
SN 74155 £1.55 
SN 74157 f1.80 
SN 74160 £2.60 
SN 74161 £2.60 
SN 74164 82.26 
SN 74165 £4.00 
SN 74167 £6.25 
SN 74174 £2.00 
SN 74175 f1.35 

7400 series -some 

SN7472 40 p 

$N7473 57p 
SN7474 48p 
SN7475 96p 
SN7476 64p 
SN7481 £1.25 
SN1483 8100 

95p ßN7484 95 
SN7485 81.90 
$N7490 £1'00 
$N7491 £1.60 
SN7493 £1.00 
ßf17494 85p 
SN7495 80p 
$N7496 £1.00 - 
SN 74176 E1.50 
SN 74180 £1.55 
SN 74181 £7.00 
SN 74190 E1.95 
SN 74191 E1.95 
SN 74192 f1.90 
SN 74193 81.90 
SN 74196 £1.60 
SN 74198 f4.60 
SN 74199 £4.00 

NE555 TIMER I.0 90 P 
8 PIN D.I.L. HOLDER 26p 

ZEN ER DIODES 
400MW -BZY88 and IN SERIES. 11p. 
1 watt -IN, IZM and IS SERIES, 17p. 1.5 watt -ZL SERIES, 25p. 
10 watt -ZS SERIES, 40p. 20 watt -BZ 93 SERIES, 52p. 

BRIDGE RECTIFIERS 
PIV 50 100 200 400 600 
lA 24p 26p 35p 35p 40p 
2A 32p 37p 41p 46p 52p 
4A 60p 70p 75p 85p 85p 
6A 62p 75 70 85p Eí 25 P P P 

DIODES 
IN5171 (1.5 amp 

IN5172 (1.5 amp 
1144517 (1.5 amp 
IN5173 (1.5 amp 
IN5176 (1.5 amp 
IN5177 (1.5 amp 
PL4007 (1.5 amp 
IN5400 (3 amp 
1145401 (3 amp 

IN5402 (3 amp 
IN5404 (3 amp 
CL7005 (3 amp 
CL7006 (3 amp 
CL7007 (3 amp 

IN34A 10p 
IN914 7p 
IN916 7p 
AÁ119 7p 
ÁA129 15 P 

BA100 15p 
BA102 25p 
BA110 25p 
BA115 7p 

& 
50 pv) Bp 

100 pv) 9p 
200 pv) 10p 
400 pv) 11p 
600 pv) 12p 
800 pv) 15p 
1000 pv) 20p 

50 pv) 15p 
100 pv) 17p 
200 pv) 20p 
400 pv) 22p 
600 pv) 25p 
800 pv) 27p 
1000 pv) 30p 

BA141 17p 
BA142 17p 
BA144 12p 
BA145 17p 
BA154 12 p 
BY100 15p 
BY126 15p 
BY127 17 0 
BY140 £1.00 

RECTIFIERS 
CL1002 (10 amp 
CL1003 (10 amp 
CL1004 (10 amp 
CL1005 (10 amp 

ANODE U CATHODE 
N1183 (35 amp 

N1184 (35 amp 

N1186 (35 amp 
N1188 (35 amp 

N1190 (35 amp 
CATHODE 

N3766 (35 amp 
N3768 (35 amp 

BY237 12 }p 
BYZ10 35p 
BYZ11 32p 
BYZ12 30p 
GA9 10 p 

0A10 20p 
0A47 7 }p 
0A70 7 }p 
0A73 10p 

100 pv) 35p 
200 pv) 40p 
400 pv) 47p 
600 pv) 56p 

STUD 
50 pv) 92p 
100 pv) £1.12 
200 pv) 81.57 
400 pv) E2.66 
600 pv) E3.15 

STUD ONLY 
800 pv) f3.65 

1000 pv) £4.20 

0A79 7p 
0481 8p 
0A85 10p 
OA90 7p 
0A91 7 p 
0A95 7p 
0A200 7p 
0A202 lop 
0A210 27 }p 

OPTOELECTRONICS 
MINITRON 3015E 7- SEGMENT 
INDICATOR ( 16 INDICATOR 16 PIN DIL £2 
DRIVER SN 7447 fí30 
SOCKETS 20p 

POTENTIOMETERS 
Carbon: 
Log. or Lin., less switch, 17 #p 
Log. or Lin., with switch, 27p 
Wire -wound Pots (3W), 38p 
Twin Ganged Stereo Pots, Log. 

or Lin., 47p TIL 209 LIGHT EMITTING 
DIODE. (Red). 35p 

PRESETS (CARBON) 
0.1 Watt 6p VERTICAL 
0.2 Watt 6p OR 

0.3 Watt 71a HORIZONTAL 

SCORPIO ignition kit £10 + 
50p P. 5 P. 

WIRE -WOUND RESISTORS 
2.5 watt 5% (up to 270 ohms 

only), 7p 
5 watt 5+ u to 8.2142 only), (p y)' 

9p 
10 watt 5% (up to 26kß2 only). 

10p 

SLIDE POTENTIOMETERS 
58mm. TRACK 

SINGLE GANGED, LOG or LIN 

lk to 1M. 30p each 
TWIN GANGED. LOG or LIN 

1k to 500k. 50p each 

SMALL VALUE 
SUB -MIN. ELECTROLYTICS 

Wide range of values only 7p each 
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (Min.) PRICES SUBJECT TO STOCK AVAILABILITY 

ALL PRICES EXCLUSIVE OF V.A.T. 
Tel: 01 -452 0161/2/3 A MARSHALL & SON LTD CALLERS WELCOME 

42 CRICKLEWOOD BROADWAY, LONDON, N.W.2 
Telex 21492 AND 65 BATH STREET, GLASGOW TEL 041 -332 4133 Hours: 9 -5.30 pm Mon -Frl 9 -5 pm Sat 
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l.L.P. (Electronics) Ltd 

100 WATTS ! 

With the development 
Amplifier. 
COMPLETE: because the 
COMPLETE: because the 

* NO EXTERNAL COMPONENTS 

* MECHANICALLY & ELECTRICALLY ROBUST 

* INTEGRAL HEATSINK 

* HERMETICALLY SEALED UNIT 

* ATTRACTIVE APPEARANCE 

* LOW COST 

* BRITISH BUILT * 100 x 105 x 25mm 

of the HY200, ILP bring you the first COMPLETE Hybrid Power 

HY200 uses no external components! 
HY200 is its own heatsink! 

By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total 
component integration. The use of specially developed high thermally conductive alloy and 
encapsulant is responsible for its compact size and robust nature. 

The module is protected by the generous design of the output circuit, incorporating 25amp 
transistors. A fuse in the speaker line completes protection. 

Only 5 connections are provided, input, output, power lines and earth. 

Output Power: 100 watts RMS; 200 watts peak music power into 852 

Input Impedance: 10KS2 

Input Sensitivity: 0Db (0.775volt RMS) 
Load Impedance: 4 -1652 
Total Harmonic Distortion: less than 0.1% at 100 watts typically 0.05% 
Signal: Noise: Better than 75Db relative to 100 watts 
Frequency response: 10Hz -50KHz + 1 Db 
Supply Voltage: +45volts 
APPLICATIONS: P.A., Disco, Groups, Hi -Fi, Industrial. 

PRICE: £14.90 inc. VAT & P & P 
Trade applications welcomed 

CROSSLAND HOUSE NACKINGTON °CANTERBURY° KENT 

CANTERBURY 63218 
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I.L.P. (Electronics) Ltd 

SECOND GENERATION 25 WATT HYBRID 
A brand new hybrid fabrication technique, recently perfected in our laboratories, has 
enabled us to achieve our latest range of completely integrated devices. 
We have now finally reduced the modular amplifier to a simple input/output device 
requiring only the addition of a basic unstabilized (split line) power supply. 
The HY50 takes medium power modules to their logical conclusion by incorporating 
with it a heatsink, which is designed in special high conductivity alloy, sufficient for 
normal audio use without additional chassis sinking. All this without significantly 
increasing the size of the module comparable in size to a packet of 'King -size 
cigarettes. 
Consistent with modern thinking a triple rated output circuit with a load fuse allows 
for peak transient response without distortion but ensures the necessary protection. 

SPEC. 
OUTPUT POWER: 25watts RMS, 50watts peak music power. 
LOAD IMPEDANCE: 4 -169 into 8Q. 
INPUT SENSITIVITY: Odb (0.775volts RMS). 
INPUT IMPEDANCE: 47KQ. 
TOTAL HARMONIC DISTORTION: Less than 0.1% at 25watts typically 0.05 
SIGNAL /NOISE RATIO. better than 75db. 
FREQUENCY RESPONSE: 10Hz -50 KHz ±1db 
SUPPLY VOLTAGE: ±25volts. 
SIZE: 105x50x25mm. 

Price £5.40 mono £10.80 stereo. 
Price inclusive of VAT & P & P. 

NEW HY5 PRE -AMPLIFIER 
Unchallenged for two years, the HY5. our unique multifunction preamplifier /tone hybrid, has been 

brought into line with the advancements in our power hybrids. 
Like the HY50, the new HY5 has no external components & has been redesigned to run off a split power 
line with improvements in signal noise, overload capability & reduced distortion. The output has been 
increased to match the power module (Odb). and to share the same power supply. 
Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions 
of the earlier device. 
When combined with the HY50 & power supply only potentiometers are required to complete a simple 
mono amplifier with input & output facilities expected to be found on Hi -Fi amplifiers. 
The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a 

balance control to form a complete stereo system. 
INPUTS SPEC. 
Magnetic Pick -up 3mV (within 1db RIAA curve) 
Ceramic Pick -up up to 3mV, 
Microphone 10mV. 
Tuner 250mV. 
Auxiliary 3- 100mV. 
Input impedance 47k,í) 1 kHz 

OUTPUTS 
Tape 100mV. 
Main output. Odb (0.775voIts). 

ACTIVE TONE CONTROLS 
Treble ± 12db at 10kHz 
Bass +12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input. 
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db. 
DISTORTION 0.05 %at 1kHz. 
SUPPLY VOLTAGE +16- 25volts. 
SUPPLY CURRENT 15mA. 

Price £4.51 mono £9.02 stereo 
Price inclusive of VAT & P & P. 

POWER SUPPLY PSU50 
The new PSU50 has a low profile look being only21 inches high and can be used for either mono or stereo systems. 

SPEC. 

OUTPUTVOLTAGE ±25volts. 
INPUT VO LTAG E 210- 240volts. 
SIZE L70 D.90 H. 60mm. 
Price £5.23. 
Price inclusive of VAT & P & P. 

CROSSLAND HOUSE NACKINGTON °CANTERBURY °KENT 

CANTERBURY 63218 
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Branches BOLTON COVENTRY 
SUNDERLAND STOCKPORT 

and at DONCASTER 

B IRMINGHAM 30 -31 Gt. Western Arcade 
(Closed Wed.) Tel.: 236 1279 

B OLTON 23 Deansgate 
(Closed Wed.) Tel: 33512 

BRADFORD 10 North Parade (Closed Wed.) 
COVENTRY 17 Shelton Square The Precinct 

(Closed Thurs.) Tel : 25983 
DARLINGTON 19 Northgate (Closed Wed.) 
DERBY 97 St. Peter's Street 

(Closed Wed.) Tel.; 41361 
DONCASTER 3 Oueensgate, Waterdale 

Centre. 
EDINBURGH 101 Lothian Road (Closed Wed.) 
GLASGOW 326 Argyle St. (Closed Tues.) 
HULL 7 White)rlargate (Closed Thurs.) 
LEEDS 5-7 County (Mecca) Arcade, Briggate 

(Closed Wed.) Tel. 28252 
LEICESTER 32 High St. (Closed Thurs.) 
LIVERPOOL 73 Dale St. (Closed Wed.) 
LONDON 238 Edgware Rd., (Closed Thurs.) 
MANCHESTER 60a Oldham St.(Closed Wed.) 

HI -FI CENTRES LTD 
MAIL ORDERS to: 

106 HENCONNEE LANE, LEEDS 12. 
Terme C.W.O. or C.O.D. Postage 28p extra 
under £2. 33p extra over 82, or as stated. 
Trade supplied. S.A.E. with enquiries. 

EXPORT ENQUIRIES WELCOMED 
BRANCHES OPEN ALL DAY SATURDAYS 

AND OPERATE A 5 -DAY WEEK 
MAIL ORDERS NOT TO BE SENT TO SHOPS. 

MIDDLESBRO 106 Newport Rd (Closed Wed.) 
NEWCASTLE -ON -TYNE 24 Newgate 

Shopping Centre (Closed Wed.) Tel. 21469 
NOTTINGHAM 19 Market St. (Closed Thurs.) 
SHEFFIELD 13 Exchange St. (Closed Thurs.) 

Tel.; 20716 
STOCKPORT 8 Little Underbank Tel. 480 0777 

(Closed Thurs.) 
SUNDERLAND 5 Market Square (Closed Wed.) 

ALL PRICES INCLUDE VAT AND FULL LABOUR AND 
MATERIAL GUARANTEES 1 yr. 

HUGE DISCOUNTS ON LEADING BRAND 
TAPE AND TURNTABLE UNITS 

AKAI GXC 40D Tape Unit £6295 (Rec Price £89.74). Carr. £1. 
AKAI 4000DS Tape Unit £68.95 (Rec Price £93.50). Carr. £1 
AKAI 1721L Tape Unit £66.95 (Rec Price £93'87). Carr. £1. 
AKAI CR81D Tape Unit £58.95 (Rec Price £84.10). Carr. £1. 
GOLDRING GL72 T /Table & P.U. £29.95 (Rec Price £3729). Carr. 75p. 
Also FREE with above GL72 Goldring G800 cartridge worth over £10 
B .S,R. MACDONALD MP60 T /Table & P.U. £1095 (Recom. Price £14.95). 
CREDIT TERMS AVAILABLE. MINIMUM DEPOSIT 10%. Carr. 40p. 
Above is only a selection of Discount Lines, also Leak, Wharfedale etc. 

Discount prices correct at time of going to press. 

R.S.C. G66 Mkll 6+6 WATT STEREO AMPLIFIER 
High Quality Output. Rating I.H.F.M. Ind. Clanged Controls Base, 
Treble, Vol. and Balance. Solid state constr. employing 10 Trans. 
plue diodes. Range 20- 20,000Hz. Bass control ± 12 dB, Treble ± 13 dB. Selector switch P.U. or Tape /Radio. Output for 3.16 ohm 
speakers. Standard 200.250v. 50 Hz mains operation. Attractive 
Black /Silver metal face plate and matching knobs. 

COMPLETE Kdlp 
printed circuit 

L12,C5 
Teak Veneer d Cabinet E16.50 

Dep. £250 & 9 mthly pymts £1 83 (Total £1897) 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
Power Rating R.M.S. continuous. 2 years guarantee. Carr. free 

1211 'POP' 50 W Lts 15° `POP' 60 W:Éta 18° `POP' 100 Watt. 

£ I I.99 '° £ 14.75 
ó'15D 
14.000 
Gaues £25.95 

8116 
14,000 
Gauss 

Or Dep. £2.99 and 9 monthly Or Dep. £3.75 and 9 monthly Or Dep. £5.95 and 9 monthly 
payments £1.28 (Total 01451) payments £1.50 (Total £17 .251 payments £"256 (Total £28.99) 
Pair suitable for all purposes SUITABLE FOR BASS GUITAR, ELECTRONIC ORGAN, etc. 

TWO NEW MODELS 
10" `POP' 40 40 Watts 1511 

14.000 t ;acs+. 
For purposes other than £10.99 Bass Guitar. 

12" `POP 55T 55 "atta 1511 
15,000 Gauss. 

Exceptionally efficient for 
all purposes. 
Two for Bass Guitar £14.99 

ALL FANE L'SPEAKERS GUARANTEED 
2 YEARS -LABOUR & MATERIAL 

FANE SPEAKERS `POP' 25/2 
12" 25 WATT Dual Cone. 16 ohms 

NOT for Base Guitar. 
Or Dep. £1.25 and 9 monthly 
payments 89p (Total £9.26) £7.95 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. interleaved and Impreg- 
nated where neoeasary. Primaries 200 -260v. 50 Hs. 
Softened 1103GET CLAMPED TYPE 21 x 21 x 21io. 
NOT., 60mA, 8.3v. 2a £1.10 
200- 0- 260v., 60mA, 6.3v. 2a £1.16 
FULLY SHROUDED UPRIGHT MOUNTING 
960 -0.250v. 60mA., 6.3v. 2e., 0- 6 -6.3v. 2a £1.55 
900.0.250v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a £2.45 
300.0.800v. 100mA, 6.3v. da., 0.5.8.3v. 3a E245 
300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v la 

For Mallard 610 Amplifier £2.95 
860.0.350v. 100mA., 6.3v. 4a., 0- 0.6.3v. On £2.45 
360.0 -350v. 150mA. 6.3v. 4a., 0.5.6.3v. 3a. £295 
425-0.425v. 200mA, 6.3v. 4a. c.t., 6v. 3a £5'45 
426- 0.426v. 200mA, 6.3v. 4a., 6.3v. 3e, 5v. 3a £5.60 
460.0 -400v. 250mA. 6.3v. 4a., cat., 5v. 3a £6.00 
TOP SHROUDED DROP- THROUGH TYPE 
250.0.250e 70mA, 6.3v. 2a., 0.0.0.3v. 2a £1'49 
250.0.250v. 100mA, 6.3v. 3.5a £1.71 
250.0.250v. 100mA. 6.3v. la., 6.3v. la £1.75 
350.1.350v. 80mA, 6.3v. 2a., 0.1.6.3v. 2a £1'81 
250- 0.250v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a 22.45 
300-0.300v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a £245 
800.0.300v. 130mA, 6.3v. 4a. cat. 6.3v. la. £2.85 
Suitable for Mollard 610 Amplifier 
850.0.350v. 100mA., 6.3v. 4a., 0.5.6.3v. 3a. £2'45 
350.0.360v. 150mA, 6.3v. 4a.. 0- 5 -6.3v. 3a. £2.85 
FILAMENT or TRANSISTOR POWER PACE Types 
6.3v. 1.5a. 55e: 6.3v. 2a. 60p; 6.3v. 3a. 85p; 
6.8v. 6a. £1.45.12v. la.61p; 0-9-18v. )5a. 21.25; 
0.12.25.42v. 2a. £195; 12v. 3a. or24v. 1.5a. £1.50; 
CHARGER TRANSFORMERS 0.9.15v. 15n. £1.10; 
so.. £1.25; 3a., £1.40; 5a., £1.60; 6a., £1.85; 
8a.. £2.20. 
AUTO (Step UP /Step DOWN) Transformera 
0.110 /120v., 200.230.210v. 50.80 watts £1.25: 
150w., 22.10; 260w., £3.00; 500w., £8.40 
OUTPUT TRANSFORMERS 
S tandard Pentode 5,0000 to 7,0000 to 3 (3 55v 
Push -Pall 8 watts EL84 to 30 or 150 95p 
PnshPall 10 watts 6V0 ECL86 to 3, 5, 8 

or 160 £1.55 
Push -Pull EL84 to 3 ar 15 0 10.12 watts £1.50 
PushPull Ultra Linear for Millard 510 etc. £2.45 
PdehPull 15-18 watts, sectionally wound 

6L6 KT66, etc., for 3 or 150 £2.20 
Push -Pull 20 watt high quality sectionally 

wound ELS4, 6L8 HT86 etc. to 3 or 16 0 £3)65 

BATTERY/MAINS CONVERSION UNITS 
R.S.C. BM1 battery elimina- 
tor completely replaces 1.5v. 
and 90v. Radio batteries 
where normal 200.250v. AO 
mains is available. £4. I5 Ready for use 

HI -FI SPEAKER ENCLOSURES 
Teak veneer finial. Pleasing design. 
Acoustically lined. All sizes approx. 
7E8 16 x 11 x 9 In. Pressur- 
ised. f 5.50 Excellent results 
with 8 in. 111Fi Speaker. 
SES for optimum results 
with any 8 W. HI -FI E6.50 
Speaker. 19 x 101 x 9 In. 

8E10 outstanding performance with Hi-Fn /6'75 10 -in. speaker. 255 x 16 x 9 in. Ported. 
8E12 for high grade results with 

12 in. HI -FI speaker and Tweeter. L7.95 251 x 16 x 9 In. Pressurised. 

FANE 807T NIGH FIDELITY 
SPEAKER 8, 10 WATT 

A full range unit to provide excellent 
sound quality in suitable enclosure. 
Roll P.V.C. cone surround and long 
throw voice coil to achieve very low 
fundamental resonance of 30 Hz. 
Tweeter cone extends high note 

response. Frequency range 25. 16,000 Hs. Imp. 
3 or 8/15 0 ( state requirement. E4 "99 Post. free REMARKABLE VALUE 
MODEL 803T 8" 16w. with parasitic Tweeter. 
Response 25 Hz to 15 KHz. Ganes £6.99 10.000 Imp 3 or 8.15 ohms. Post free 

HIGH FIDELITY SPEAKERS 
AUDIOTRINE RANGE 
Heavy construction. Highly 
efficient ceramic magnete. 
Plartifex cone surrounds. 
"D" indicates Tweeter cone 
providing frequency range up 
to 15 KHs. Exceptional per- 
formance at low cost. 
HF 808T ..8' 10W £2:93 
HF 1020.10' IOW 43.30 
HF 120...12' 15W £4.95 Please elate 
HF 120D.12' 15W £5.50 impedance 
HF 126...12' 15W £6.35 required. 
HF )26D .12" 15W £6.85 3 or 8.16 ohm. 

HI -FI SPEAKER SYSTEMS 
Audlotrine 1211C. 12 In. 16 
watt. 11,000 Gauss base unit. 
Cross -over unit and Tweeter. 
Smooth response and wide 
frequency range ensure n 
altatic sound reproduction. 

Carr.33p E6.50 Audlotrine 125K 
with extra sensitive 15,000 Gauss ,65 
12 in. speaker. Carr. 39p 

Ltar 

I NAME 
Lt2 

I ADDRESS I 
I I 

I I 

I I 

I I 

L AUDIOTRONIC HOUSE, THE HYDE, LONDON, NW9 6JJ i 

Send this coupon with 1 5p for post and 
inclusion on our regular mailing list. 

Train for 
television 

Course commences 2nd January, 1974 

This is your opportunity to train as a 

television and radio engineer on our full -time 
Two -Year College Diploma Course specially 
designed to cover the examinations of the 
City and Guilds Radio, Television and 
Electronics Technicians' Certificate. 
Full theoretical and practical instruction on 
all types of modern receivers- including 
the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or '0' Level, or equivalent in 
Mathematics and English. - - - -- 
Please send free prospectus to: 

IName 

IAddress 

I 
I THEPEMBRIDGECOLLEGEOFELECTRONICS I 

(Dept. WW7) 34a Hereford Rd., London W3 5AJ ----------- 
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WEYRAD 
COILS AND I.F. TRANSFORMERS IN 

LARGE -SCALE PRODUCTION 

FOR RECEIVER MANUFACTURERS 

P.11 SERIES 10 mm. X 10 mm. x 14 mm. Ferrite cores 3 mm. 472 kc /s operation. 
Single -tuned I.F.s and Oscillator Coils. 

P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc /s operation. 
Single -tuned I.F.s and Oscillator Coils. 

T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc /s operation. 
Double -tuned 1st and 2nd I.F.s and Single -tuned 3rd I.F. complete with 
diode and by -pass capacitor. 

These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 

OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 

On the most up -to -date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. 

WEYRAD (ELECTRONICS) LIMITED, SCHOOL ST., WEYMOUTH, DORSET 

OVER 300,000 IN STOCK! 
Multiway and R.F. Connectors 
by twenty different companies! 
Send us your detailed require- 
ments quoting Nato numbers if 
known. We are now on TELEX. 
ELECTROSIL METAL OXIDE RESISTORS. Most values In 
stock, 2 or 5% tolerance as available. Type TR4 /MR4 E5 per 100. 
Type TR5 /MR5 E1.50 per 100 both Inc. P. & P. U.K. Minimum 
order 100 of any value; for orders of over 1000 (up to 10 values 
above prices less 10 %. 
AMP PATCHBOARDS Type 695448 -3 and 695365 -2 £2750 
each. P.P. 
AERIAL DIRECTION INDICATING KIT 
This comprises a pair of Magalips to provide remote indica- 
tion of aerial azimuth and comprises a transmitter and receiver. 
The transmitter Is directly coupled to the remote seen! and the 
receiver can be mounted at the control point, to provide imme- 
diate and continuous Indication of aerial position. Supply 
voltage required is 50v. 50Hz and the price 1633. (P.Pd.) 
including a pointer for the receiver. The suggested use of these 
items would include a mains operated, geared motor to drive 
the aerial, controlled from the position to which is fed back 
position information by the magslip link. Transformers to 
provide 50v 50Hz from 240v A.C. £3.45 each. (P.Pd.) 
AERIAL TUNER No. 5. As used by the Army for vehicle TX/RX 
Installations, capacity tuned employing 500uA tuning meter 
in a weatherproof cast aluminium case. 1205 Including 
carriage and V.A.T. 
WEE MEGGERS 250v or 500v. 11590 including carriage and 
V.A.T. 
MODEL 6 AVO METERS completely overhauled and supplied 
with calibration certificate. 123.50 including carriage (U.K.) and 
V.A.T. 
AVO MULTIMINORS Mk. IV in case in excellent condition 
and individually calibrated at £1175 Inc. (P.P.U.K.) V.A.T. 
A.C. SUPPLY PANEL for 191n. rack mounting carrying two 
2kVa Variacs with double brush assemblies providing four 
Individually fused and metered outputs of up to 4kVa and 270v 
in excellent condition at E4650 including carriage and V.A.T. 
(U.K. mainland). 
ETHER -TRANSITROL TEMPERATURE CONTROLLERS. 
0- 1,000 °C for Chromei- Alumel Thermocouples. £2750 including 
carriage and V.A.T. 

ALL PRICES INCLUDE 10% V.A.T. 

MIL SYNCHROS AVAILABLE EX -STOCK 
in sizes 08, 11, 15, 16, 18 and 23 tor 50, 60 and 400 Hz operation. 
Synchro Control Transformers 

Synchro Control Transmitters 
Synchro Control Differential Transmitters 

Synchro Torque Transmitters and Receivers 
Synchro Resolvers 

400Hz. HIGH FREQUENCY ROTARY CONVERTERS 
27.5V. 150A. Input 115V. 400Hz 2500VA. output. Not new but 
in excellent condition; fitted with control box containing switch - 
gear and voltage and frequency adjustment circuits. These 
are extremely small for their capacity only 181n. long and 131e. 
high overall Including the control box which also carries the 
circuit diagram. £3190 (C. Pd. U.K. Mainld.). Also 
Type 153 24.28V. D.C. Input, output 115V. 3 phase, 750W. 
400Hz. 0.8pF. £2150 (C. Pd. U.K. Mainld.). 
Type 153A, 100 -116V. D.C. Input, output 115V. 3 phase 750W. 
400'(x. 0.8pF. £2350 (C. Pd. U.K. Malnld.). 
Type 8A, 24V. D.C. Input, output 115V. 400Hz 3 phase 1.8 
amps. £1650 (C. Pd. U.K. Mainld.( 
Type 100A. 22.5- 23.5V. D.C. Input, output 115V. 400Hz 3 phase 
150VA. 0.8pF. £1650 (C. Pd. U.K. Mainid.). 
Type 1008. 22 -28V. D.C. input, 115V. 3 phase 400Hz, 150VA. 
0.8oF. £10 50 (C. Pd. U.K. Mainld.). 
Type 200. 25 -28V. D.C. Input, 115V. 1 phase 380W., 1600Hz. 
output. £15.50 (C. Pd. U.K. Mafnid.). 
Type 200A. Input 25 -28V. D.C., 115V. 1 phase, 360VA. 1.0pF 
600Hz output, £1650 (C. Pd. U.K. Mainld.). 
Type 7, 22.29V D.C. Input 80V. 1 phase, 240VA. 1 pF, 1800Hz 
output, £13 (C. Pd. U.K. Mainld.). 
Type 2, 24V. D.C. Input, 40 amps, 80V. A.C. 6;25 ohms, .5KVA. 
18F 1100Hz output. £33 (C. Pd. U.K. Maleid.(. 
ETHER ELECTROMETHODS LOW INERTIA 
INTEGRATING MOTORS 
Available ex -stock at extremely low prices. For 1.5, 6, 12 and 
24V operation. 
PLANNAIR. Axial Flow Fans (with mounting) Type 6PL- 
122 -331 Mk.2 bin. 2,800 r.p.m. 400v. 3ph 50Hz. New and boxed 
£1850 (C.Pd. U.K.). 
Also available tested but not new in 220/240v. 50Hz version at 
£a.50(C.Pd. U.K.). 
Fenlow Electronics LOW FREQUENCY SPECTRUM ANA- 
LYSER covering 0.3Hz -1kHz. £17500 Including carriage and 
V.A.T. 
POLARADWIDE DISPERSION SPECTRUM ANALYSER 
10- 40.880mHz. Model S.A. -84W. P.O.A. 
We hold extremely large stocks of STANTELUM and CASTA- 
NET TANTALUM CAPACITORS. Our current stock holding 
exceeds 30,000 pcs and your enquiries for qauntity requirements 
will receive our immediate attention. 

WE HAVE ONE OF THE LARGEST STOCKS IN THE 
COUNTRY OF INSTRUMENTS AND COMPONENTS 
MANUFACTURERS. TELEX 965265. RE AVAILABILITY. 

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS 

dervo and 6lecironic Jules 
Post Orders and Technical enquiries to: "BAYS ", HIGH ST., LYDD, KENT. Lydd 20252 (STD 0679) 

67 LONDON ROAD, CROYDON, SURREY (Retail and Instrument Repairs). Phone: 01 -688 1512 
TELEX 965265 V.A.T. Reg. No. 201-1296-23 TELEX 965265 

WE ARE ANXIOUS TO BUY Synchro Test Equipment 
manufactured by Muirhead, Singer -Gertsch etc. Test Dials, 
Divid ng Heads, Bridges, Standards etc. to expand our testing 
facilities. 
EVERSHED AND VIONOLES special purpose and servo 
motors in stock also Velodyne Motor Generators and Split 
Field Motors by other Manufacturers for Immediate delivery. 
RADAR CABLEFORM INSULATION TESTER for check- 
ing insulation between Individual conductors and each other 
and ground at preselected voltages up to 10Kv. Full details on 
application. 
DRI D150 Computer tape evaluation equipment, one installa- 
tion in stock in excellent condition. 
ADVANCE RADIO INTERFERENCE MEASURING SETS 
CTS3S. These enable the frequency and level of equipment 
genareted interference to be measured. The Instrument Is 
modern and portable and is offered at about 20% of the cost of 
similar equipment at present available. £41150 (plus carriage at 
cost). Cover 50kHz to 30MHz. 
VACTRIC SIZE 23 PULSE GENERATORS (Shaft Digitizers). 
Two outputs each of 250 square wave pulsee per 380° displaced 
by } pitch. New with teat chart, P.O.A. 
STAINLESS STEEL VACUUM CONTAINERS FOR 
LIQUIDS. Capacity 2 U.S. galls. fitted with delivery tepe. 
Brand new in cartons -E25 (C. Pd. U.K.). 
MULTICORE PVC COVERED TELEPHONE CABLE 24 
core £2420 per 100 yds, 12 core £1680 per 100 yde, 8 core £1320 
per 100 yds, 4 core Eli per 200 yds, 2 core £3.30 per 100 yds, 
(All C.Pd. U.K. Mainland). 
HEAVY DUTY PVC INSLTD. FLEXIBLE CABLE to DEF 
12D Type 3 in following colours: violet, yellow, white, grey, 
green, orange, pink, red and brown 70/0078" conductors £3.57 
per 100 yds (P.Pd.) also with 40/0076" conductors In grey, violet, 
white, pink and red at £2.75 per 100 yds (P.Pd.) 

200 -250V AC MAINS pue. 

TO 

27V 500mA D.C. STABILISED P.S.U. 
With circuit. These interesting 27v 0.5A units (will happily 
provide 700mA indefinitely) are built Into an attractive grey - 
finished instrument case, provision being made tor base or 
side mounting. Cable entry grommets are mounted In the 
base of the unit. The choke capacity smoothed output is solid 
state stabilised against variation in Input voltage and output 
current, and Input and output fuses with spares are fitted. The 
output operates a built -in S.P.C.O. relay to switch for Instance 
an alarm circuit. There is adequate room for other equipment 
within the ventilated case, which is 12" X 10" X 6" deep. 

£4.15 EACH (P.Pd U.K.) 

0$ 

DRY REED INSERTS 

Overall length 1.85in. (Body length 1-lin.) Diameter 0.141e. to 
switch up to 500mA at up to 250v. D.C. Gold clad contacts 
69p per doz.; £412 per 100; £30-25 per 1,000; £275 per 10,000. 
All carriage paid U.K. 
Heavy duty type (body length 2in.) diameter 0.22in. to switch up 
to 1A. at up to 250V. A.C. Gold clad contacts, Et 37 per doz.; 
£6U per 100; £52-25 der 1,000; Changeover type £2.75 per doz. 
All carriage paid U.K. 
Operating Magnets 61p per doz.; £4.40 per 100; £3650 per 1000. 
All carriage paid. 

www.americanradiohistory.com

www.americanradiohistory.com


a93 Wireless World, November 1973 

AC 07 0.22 
AC 3 022 
AC1 5 026 
AC1 7K 0.22 
AC12 048 
AC12 049 
AC128, 049 
AC127. 0.19 
AC128. 0.19 
AC132 0.18 
AC184 0.18 
AC137 10.18 
AC141 018 
AC141K 0.19 
AC142 0.18 
AC142K 049 
40151 0 7 
AC184 0. 
AC155 02 
A0158 0 
A0157 027\ 
AC165 0.22 \ 
AC188 0.22 
AC167 0.22 '., 

A0168 0.27 
AC189 0.18 
A0176 0.22 
A0177 027 
A0178 081 
AC179 0.81 
AC180 0.19 
AO180K 0.22 
A0181 049 
AC181K 022 
AC187 0.24 
A0187K 0.22 
AC188 224 
AC188K 022 
ACY17 028 
ACY18 022 
ACY19 0 22 
ACY20 0 22 
ACY21 0 22 
ACY22 0 18 
ACY27 0 20 
ACY28 0 21 
ACY29 0 39 
AOY30 0 81 
ACY31 0 81 
ACY84 0 28 
AOY35 0 28 
ACY36 0 81 
ACY40 0 19 
ACY41 0 20 
ACY44 0 89 
AD130 0 42 
ADI40 0 58 
AD142 0 68 
AD143 0 48 
AD149 0 66 
ADI61 0 87 

BRAND NEW FULLY GUARANTEED DEVICES 
ADI82 0 87 BC148 0.11 
AD161 A BC149 043 
AD182 (MP) BC150 020 

0 81 BC151 022 
ADT140 066 BC152 0.19 
AF114 0 27 BC153 0.31 
AF115 027 BC154 023 
AF116 0 27 BC157 220 
AFI17 0 27 BC158 043 
AF118 0 89 BC169 013 
AF124 0 88 BC160 050 
AF125 0 28 BC181 045 
AFI26 081 BC167 0.18 
AF127 0 81 BC168 0.13 
AF139 0 38 BC169 043 
AF178 0 38 BC170 0.18 
AF179 0 66 BC171 048 
AF180 0 55 BC172 0.18 
AF181 0.50 BC173 0.16 
AF188 0.60 BC174 O18 
AF239 0.41 BC175 224 
41102 272 BC177 021 
AL303 0.72 BC178 021 
ABY26 028 BC179 021 
ABY27 0.33 BC180 0.27 
A8Y28 028 BC181 027 
ASY29 0.28 BC182 0.11 
A8Y50 028 B0182L 0.11 
A8Y51 028 BC183 0.11 
ASY52 028 BC183L 041 
ASY54 0.28 BC184 048 
ASY56 028 BC184L 048 
ASY56 028 BC188 0.81 
ASY57 028 BC187 0.81 
A8Y68 228 BC207 0.12 
ASZ21 0.94 BC208 0.12 
BC107 040 BC209 048 
BC108 0.10 BC212L 012 
BC109 011 BC213L 042 
BC113 0.11 BC214L 0.18 
BC114 017 BC226 028 
BC116 0.17 BC226 029 
BC118 0.17 BCY30 027 
BC117 0.17 BCY30 027 
BC118 0.11 BCY31 229 
BC119 0.88 BCY32 0.83 
BC120 0.88 BCY33 024 
BC125 048 BCY34 0.28 
BC128 020 BCY70 016 
BC132 0.18 BCY71 020 
BC134 020 BCY72 046 
BC135 0.18 BCZ10 222 
130136 0.17 BCZ11 0.28 
BC137 0.17 BCX12 028 
BC139 0'44 BD121 286 
BC140 023 BD123 0.72 
BC141 023 BD124 0.68 
BC142 023 BD131 015 
BC143 0.33 BD132 0.66 
BC145 0.50 BD133 0.72 
BC147 0.11 BD135 0.44 

BD136 
BD137 
BD138 
BD139 
BD140 
BD165 
BD175 
BD176 
BD177 
BD178 
BD179 
BD180 
BD185 
BD180 
BD187 
BD188 
BD189 
BD190 
BD195 
BD198 
BD197 
BD198 
BD199 
BD200 
BD006 
BD208 
BD207 
110208 
BDY20 
BF115 
BF117 
BF118 
BF119 
BF121 
BF123 
BF125 
BF127 
BF152 
BF153 
BF154 
BF155 
BF156 
BF157 
BF168 
BF169 
BF160 
BF102 
BF183 
BF164 
BF185 
BF187 
BF17S 
BF176 
BF177 
BF178 
BF179 
BF190 
BF181 
BF182 
BF183 
BF184 

044 
050 
0.55 
0.61 
0.66 
098 
066 
086 
072 
072 
097 
077 
083 
0.72 
077 
0.77 
099 
088 
094 
0.94 
099 
099 
1.05 
106 
088 
088 
145 
1.05 
1.10 
0.27 
0.50 
0.77 
077 
0.50 
0.65 
0.60 
0.55 
081 
050 
260 
077 
053 
081 
081 
088 
044 
044 
044 
044 
244 
024 
024 
034 
0.39 
023 
0.38 
033 
083 
044 
044 
028 

BF185 0.83 
BF188 0.44 
BFI94 0.18 
BF195 0.13 
BF190 016 
BF197 0.16 
BF200 060 
BF222 105 
BF257 0.50 
BF258 0.66 
BF259 294 
BF292 0-81 
BF263 0.61 
BF270 0-39 
BF271 0-38 
BF272 0-88 
BF273 0.89 
BF274 0-89 
BFW10 0-68 
BFX29 0-80 
BFX84 024 
BFX85 0.88 
BFX86 024 
BFX87 027 
BFX88 0.24 
BFY50 0-22 
BFY51 022 
BFY52 022 
BFY53 0.19 
BPX25 0.94 
B8X19 0-17 
BSX20 0.17 
1127225 017 
B8Y26 0.17 
B6Y27 0-17 
BBY28 017 
BBY29 0.17 
B6Y38 020 
BBY39 020 
B8Y40 0.81 
BSY41 0.81 
B8Y96 0.14 
BBY95A 0.14 
Bu105 220 
0111E 055 
C400 0-83 
C407 028 
C424 022 
C425 065 
C426 0-89 
C428 022 
C441 028 
C442 0-38 
C444 0.89 
C450 024 
MAT00 10.21 
MAT101 022 
MAT120 021 
MAT121 020 
MPF102 0.48 
MPF104 0.41 

MPFI05 0.41 
0019 029 
0020 0.70 
0022 242 
0C23 0-48 
0C24 0.82 
0025 0.42 
OC26 028 
0028 0.66 
OC29 0.66 
0035 0.48 
0036 056 
0041 0.22 
0042 0.27 
0044 0.17 
OC45 0.14 
0070 0.11 
0071 0.11 
0072 018 
0074 0l6 
0075 0.17 
0076 0.17 
0077 028 
0081 0.17 
00810 0.17 
0082 0.17 
OC82D 047 
0088 0.22 
0084 0.22 
00139 0.22 
0C140 0.22 
00189 028 
00170 028 
00171 0.28 
00200 028 
OC201 0.81 
00802 0.81 
00203 0.28 
00204 028 
OC206 289 
00309 0.44 
OCP71 048 
ORP12 0.48 
ORP80 0.44 
ORP81 0.44 
P346A 0.22 
P397 046 
ST140 0.48 
8T140 0.14 
ST141 0.19 
TI843 028 
UT46 0.80 
20301 021 
20302 021 
20303 0-21 
20304 027 
20306 244 
26308 0.89 
26309 089 
20339 022 
20339A 0.18 

ßU044 0.20 
20345 0.18 
20373 0.18 
20371B 0.18 
20373 0.19 
20374 0.19 
20377 0.88 
20378 218 
20381 018 
20382 0.18 
20401 0.88 
20414 0.88 
20417 028 
229388 0.89 
2N388A 0.61 
2N404 022 
2N404A 0.81 
2N524 0.46 
2N527 264 
22598 0.48 
22599 0.60 
2N696 0.14 
22697 0.16 
22698 0.27 
2E699 0.89 
2N706 0.00 
2N706A 0.10 
2E708 0.18 
2N711 0-88 
22717 0.89 
22718 027 
2N718A 0.65 
2E728 0.81 
22727 0.81 
2N743 022 
22744 0-22 
207914 0 16 
22918 023 
22929 023 
22930 023 
221131 022 
2N1132 0.24 
2191302 0.18 
221303 0.18 
2N1304 0.19 
2271306 0.19 
221306 023 
2N1807 023 
2N1308 026 
2 /91309 028 
2191813 022 
221711 022 
221889 026 
221890 0.50 
3N1893 0.41 
222147 0.79 
222148 088 
2072180 0.68 
2N2192 0.89 
222193 0.89 
2072194 0.89 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS NE 
113 

ED 

Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. Description Price 

U 1 120 GLse Sub -Min. General Purpose Germanium Diodes 0.56 

U 2 60 Mixed Germanium Transistors AF /RF 0'65 

U 3 75 Germanium Gold Bonded Sub -Mtn. like OAS, 0A47 0.55 

U 4 40 Germanium Transistors like 0081, AC128 0.55 

U 6 60 200mA Bub -Min. Silicon Diodes . 
0.56 

U 6 80 SR. Planar Trane. NPN like BSY95A. 207706 0.65 

U 7 18 SU. Rectifiers TOP -HAT 750mA VLTO. RANGE up to 1000 0.55 

U 8 60 611. Planar Diodes DO-7 Glase 250mA like OA200/202 0.56 

U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0.55 

1710 20 BAY60 charge etorage Diodes DO -7 Glase 0.55 

till 25 PNP Oil. Planar Tram. TO.5 Ilke 221132, 223904 0.56 

1r12 12 Silicon Rectifiers Epoxy 600mA up to 800 PIV 0.55 

1718 80 PNP -NPN S11. Transistors 00200 a 213 104 0.55 

014 160 Mixed Silicon and Germanium Diodes 0.56 

1716 25 NPN 811. Planar Trans. TO-5 like BFY51, 22897 0.55 

U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.66 

U17 30 Germanium PNP AF Tramletors TO-5 like ACT 17-22 0.55 

U18 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 P1V 0.56 

1.119 26 Silicon NPN Traneletore like BC108 0'66 

120 19 1.6 Amp Blllcon Rectifiers Top Hat up to 1000 PIV 055 
U91 90 AF. Germanium Alloy Transistors 20300 Series 8 0071 0.55 

U23 30 MADT's like MHz Series PNP Transistor. 0.55 

U24 20 Germanium 1 Amp Rectifiers 03M Berle. up to 800 Ply 0.55 

1796 25 300 MHz 2141 Silicon Transistors 22708, B8Y27 0.66 

U26 80 Fast Switching Silicon Diodes Ilke 12914 Micro-Min. 0.65 

U27 12 NPN Germanium AF TraneietoeI TO-1 Ilke AC127 255 
0329 10 1 Amp SCR's TO-5 can, up to 800 PIV CRS1/26.800 1.10 

U30 15 Plastic Silicon Planar Trans. NPN 222926 0.55 

U31 20 Silicon Planar Plastic NPN Tram. Low Noise Amp 323707 0.55 

1782 25 Zener Diodes 400mW DO-7 case 3-18 volte mixed 0.66 

1138 16 Pla.Oc Case 1 Amp Silicon Rectifiers 124000 Series 0.66 

034 30 Silicon PNP Alloy Tram. TO -5 BCY28 20302/4 0.56 

1136 26 Silicon Planar Tramietore PNP TO-18 222906 0.55 

U36 25 Silicon Planar NPN Transistors TO-5 BFY60 /51152 0.55 

U37 30 Silicon Alloy Translators 80-3 PNP 00203, 28922 0.56 

U38 20 Feet Switching Silicon Trans. NPN MHz 223011 0.65 

US9 30 RF. Germ. PNP Translators 221303/5 TO-5 0.56 

U40 10 Dual Transistors 8 lead TO-5 222060 0.55 

T741 25 RF Germanium Transistors TO -5, 0045, NKT72 0.55 

U42 10 VHF Germanium PNP Transistor TO -1 NKT607, AF117 0.56 

U43 25 Sil. Tram. Plastic TO -18 A.F. B0113 /114 0.65 

U44 20 Oil. Tram. Plastic TO-5 BC115 /NPN 0.65 

U42 7 9A 80R. TO66 up to 600PIV 1.10 

Code Nos. mentioned above see given as a guide to the type of device in 
the pak. The devices themselves are normally unmarked. 

A LARGE RANGE OF TECHNICAL 
AND DATA BOOKS ARE NOW 

AVAILABLE EX. STOCK. 

SEND FOB FREE LIST. 

QUALITY TESTED SEMICONDUCTORS 

Pak No. 

Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10 7 00 71 type transistors 
Q11 2 AC 127 /128 Complementary paire PNP /NPN 0.56 

Q12 3 Ale 118 type transistors 0'56 
Q13 3 AF 117 type transistors 0.55 

Q14 3 OC 171 H.F. type transstors 0'55 
Q15 7 222926 Sil. Epoxy transistors mixed colour 0.66 

Q16 2 GET880 low noise Germanium transistor 0.56 

Q17 5 NPN 2 X ST.141 a 3 x 8T.140 0.56 

Q18 4 MADT'8 2 x MAT 100 a 2 x MAT 120 0.65 

Q19 3 MADT'6 2 X MAT 101 R 1 X MAT 121 0.65 
Q20 4 OC 44 Germanium transistors A.F 0.66 

0 66 
0.66 
0.65 
0 66 
0.56 

20 Red spot transistors PNP 
16 White spot R.F. transistors PNP 

4 OC 77 type transistors 
6 Matched transistors OC44/45/81/81D 
4 OC 76 transistors 
5 OC 72 transistors 
4 AC 128 transistors PEP high gain 
4 AC 128 translatera PNP 
7 OC 81 type transistors 

Price 
Sp 

0.55 
0.66 
0.66 
0.55 
0.66 
0.56 
0.56 
0.66 
0.65 
0.65 

Q21 4 AC 127 NPN Germanium transistors 
Q22 20 NKT transistors A.F. R.F. coded 
Q23 10 OA 202 Silicon diodes sub -min. 
Q24 8 OA 81 diodes 
Q25 16 12914 Silicon diodes 75 PIV 75mA 
Q28 8 0A95 Germanium diodes sub -min. 1289 .... 0.56 

Q27 2 10A PIV Silicon rectifiers I8425R 0.55 
Q28 2 Silicon power rectifiers BYZ 18 0.56 
Q29 4 Silicon transistor. 2 X 22898, 1 X 22697, 

066 1 X 22698 
Q80 7 Silicon switch transistors 22708 NPN 066 
Q31 6 Silicon switch transistor. 22708 NPN 0 55 

Q32 3 
9N 
PNP 

Silicon 
transistors 2 X 221181, 1 X 

0'66 

Q93 3 Silicon NPN transistors 223711 0 55 

Q34 7 Silicon NPN transistors 222369, 6002311z 
0 55 (code P997) 

Q95 3 Silicon PNP TO-5, 2 x 222904 8 1 x 
0 65 

Q36 7 223646 TO-18 plastic 300 MHz NPN 0.55 

Q37 3 223053 NPN Silicon transistors 0 55 

Q98 7 NPN translators 4 X 223703, 3 X 223702 0.55 

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, designed to simplify Electronic cal- 
culation. features the following scales:- Conversion of 
Frequency and Wavelength. Calculation of L, C and fo 
of Tuned Circuits. Reactance and Self- Inductance. Area of 
Circle.. Volume of Cylinder.. Resistance of Conductors. 
Weight of Conductors. Decibel Calculations. Angle Func- 
tions. Natural Loge and 'e' Functions. Multiplication and 
Division. Squaring, Cubing and Square Roots. Conversion 
of kW and Hp. A must for every electronic engineer and 
enthusiast. Size: 22 cm. X 4 cm. Complete with case and 
instructions. Price each: 03 89 

2N221; 0.24 
222218 0.22 
222219 022 
2E2220 0-24 
2212221 0.22 
222222 0.22 
222968 0.19 
222369 0.16 
2N2389A 0.16 
2N2411 027 
222412 0-27 
222646 0.52 
222711 028 
222712 0-28 
2272714 028 
2512904 0.19 
2N2904A 028 
2292905 028 
2N2905A 028 
2072906 0.17 
2N2908A 020 
2073907 022 
2N2907A 024 
2192923 0.16 
222024 0.16 
222925 0.16 
2N2e26(0) 

0.14 
222926(Y) 

0.12 
2N2926(0) 

0.11 
222928(B) 

0.11 
2103928(B) 

0.11 
223010 0.77 
223011 018 

223053 019 2N4059 0.11 
223054 0.51 2N4080 0.18 
223056 0.56 224061 0.18 
223391 0.16 224082 0.18 
223391A 0-18 224284 0.19 
223392 0.16 2104285 0.19 
223393 0.18 224288 0.19 
223394 0.18 2N4287 0.19 
228395 0.19 224388 0.19 
223402 023 224289 0.19 
ßN3409 023 224290 0.19 
223404 0.81 224291 0.19 
223405 0.46 224292 0.19 
223414 0.17 2 /94299 0.19 
223415 0.17 225172 0.18 
223418 0.81 225457 0.86 
223417 0.81 226458 0.86 
223525 0.83 226469 0.44 
223846 0.10 28301 0.55 
223702 0.11 263024 0.46 
223703 0.11 28302 0.48 
228704 0.12 28303 0.81 
223705 0.11 28804 0.77 
2083708 0.10 26305 0.98 
223707 0.12 28306 0.93 
223708 0.08 26307 0.98 
223709 0.10 28321 0.82 
223710 0.10 28322 0.48 
223711 040 28322A 0.46 
223819 0.81 28323 0.82 
223820 0.55 28324 0.77 
228821 0.89 28325 0.77 
223823 0.81 28328 0.77 
223903 0.81 28327 0.77 
223904 0.83 28701 0.48 
228905 0.81 40381 0.44 
223908 0.80 40362 0.50 
2/94058 0-18 

DIODE{ AND RECTIFIERS 

AA119 009 BY133 028 0A30 029 
AA120 0.09 BY184 0.66 0447 208 
AA129 0.09 BYX88130 01.70 018 
AAY30 040 0.48 0A79 0.08 
AAZ13 0.11 BYZ10 089 OA81 0.08 
BA100 0.11 BYZ11 0.88 0A85 0.10 
BA118 0-23 BYZ12 0.83 0A90 0-07 
BA128 0.24 BYZ13 028 0A91 0-07 
BA148 0.18 BYZ18 0.44 0A95 0-08 
BA154 0.18 BYZ17 0-89 04.200 0.07 
BAIOS 0-16 BYZ18 0.89 0A202 0.08 
BA166 0-15 BYZ19 0-31 SD10 0.08 
BY100 0-17 COSO 8019 0.08 
BY101 0.18 (OA91 Eq.) 1234 O-S 

BY105 019 0008 12934A 0 08 
BY114 0.18 C0001 12914 0.07 
BY126 0-18 (0A70-0A79 12916 0.07 
BYI27 0.17 Eq.) 0-07 1N414B 0-07 
BY128 0.17 OAS 0.89 18021 041 
BY130 0-18 0A6SL 023 18951 0.07 

NEW LOW PRICE TESTED S.C.R.rs 
PIV IA 3A 5A 5A 7A IGA 16A 03A 

TOO TO66 TO66 TO64 TO48 T048 TO48 2048 
50 026 028 0.89 0.80 0.52 0.55 0.59 127 

100 0.28 027 0.62 0.62 255 0.84 0.70 154 
200 0.89 0.41 0.54 0.64 0.68 0.67 0.88 1.76 
400 048 0.62 0.82 0.62 0.74 0.83 1.08 1.98 
600 0.59 0.68 0.76 0.76 0.85 1.07 1.88 - 
800 0.70 0.77 0.88 0.88 0.99 1.82 1.65 4.40 

SIL. RECTS. TESTED 
PIV 800mA 750mA 1K 1.5A 3A 10A 30A 
60 0.04 0.08 0.08 0.08 0.16 0.28 0.88 

100 0.04 0.07 006 0 16 0 18 028 O BS 

200 0 08 0 10 007 0.16 022 0.27 1.10 
400 0.07 0.15 0.08 022 0.80 0.41 128 
800 0.08 0.18 0.11 026 0.88 0.50 2.05 
800 0.11 0.19 0.12 028 0.41 0.61 220 

1000 042 028 048 0.88 0.61 0.70 2.75 
1200 - 0.87 - 0.42 0.68 0.88 -- 

POWER TRANS BONANZA! 
GENERAL PURPOSE GERM. PAP 

Coded OP100. BRAND NEW TO-3 CASE. POSSIBLE 
REPLACE:- 0C25- 28- 29- 90- 85 -36. NET 401- 408 -404- 
405- 408 -480 -461 -462 -458. TI8027 -3028, 22250A 22466A- 
457A -458A, 22611 A A B. 20220 -922, ETC. VOBO 80V 
VCEO 50V IO 10A PT. 80 WATTS Hfe 80 -170. 
PRICE 1.24 26.99 100 up 

485 each Np each 405 each 

{HSOON High Voltase 260V NPN 
TO-8 case. O.P. Switching a Amplifier 
Application. Brand new Coded R 2400 
VCBO 250 /V0EO 100 /IC 6A /80 Watts. 
EFE type 20 /1T 5MHZ. 
OUR PRICE EACH: 
1.24 25 -99 100 up 
565 505 Mp 

2N3055 
115 WATT SU 
POWER NPN 
665 EACH. 

FULL RANGE OP 
ZENER DIODES 
VOLTAGE RANGE 
2-28V. 400mV (DO.7 
Case) 152 ea. 18W (Top- 
Hat) 20p ea. 10W (00-10 
Stud) 33p ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

SILICON 50 WATTS MATCHED NPN /PNP 
BIP 19 NPN TO-3 Plastic. BIP 20 PNP. Brand new. 
VOBO 100/VCEO 60 /IC 10A. HFE type 100 /ft SmHZ. 
OUR PRICE PER PAIR: 
1 -24 pre. 66p 25-99 pre. Blp 100 pre. 565 

AD161/162 PNP 
61/P COMP OERM TRANS. 
OUR LOWEST PRICE OF 

60p PRA PAIR 
SILICON PHOTO TRANSISTOR 
TO-18 Lens end NPN Sim. to 
BP x 25 and P21. BRAND 
NEW. Full data available. 
Fully guaranteed. 
Qty. 1.24 25.99 100 up 
Price each 499 94p 38p 

F.E.T.'S 
223819 815 2N5458 35p 
228820 66p 225459 44p 
223821 395 BFW10 66p 
223823 21p MPF105 41p 

BI -PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE 

RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT 

COMPETITIVE PRICES- 

10 amp POTTED 

BRIDGE RECTIFIER 

on heat sink. 
100PIV. 99p each 

NEW LINE 
Plastie Encapsulated 
2 Amp. BRIDGE RECTO. 
50v RHO 35p each 

100v EMS 41p 
400v RHO 61p 
Size 15 mm x 8 mm. 

UMIUNOTION 
UT48. Eqvt. 222846. 
Eqvt. TI843. BEN3000 
80p 25-99 285 
100 

CADMIUM CELLS 
ORP12 48p 

ORP60, ORPO1 44p each 

JUMBO COMPONENT 
PARS 

MI ZED 
ELECTRONIC 

COMPOI,'ZRTS 

RxrspUoss4 Peed salas 

Resistors, capacitors, 
pots, electrolytim and 
coils plus many other 
useful items. Approxi- 
mately 91ba in weight. 
Price Incl. P. a P. 81.66 
only. 

GENERAL PURPOSE 
NI'N SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 22706/8. BST- 
27/28195A. A.I.I usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
2072908, BOY70. When 
ordering please state 
preference NPN or PNP. 

1yy 

20 For 066 
50 For 1 10 

100 For 1 92 
500 For 825 

1000 For 1430 

SM. G.P. DIODES Is 
300mW 30. . 0.55 
40P1V(Min.) 100..165 
Sub -Min. 600. . 6.50 
Full Tested 1,000. 9.90 
Ideal for Organ Builders. 

TRIA08 
VBOM 2A 6A l0A 

TO-5 TO-68 TO-48 
6p Sp 6p 

100 38 66 83 
200 55 88 99 
400 77 83 121 

DIACS 
FOR USE WITH 
TRIALS 
BR100 (D82) 41p each 

FREE 
One 50p Pak of your 
own choice free with 
orders valued 24 or over. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and guaranteed 
Pak No. EQVT 
Ti 208713 0071 
T2 D1374 0075 
TO D1218 0081D 
T4 9G881T 0081 
T6 208821 0082 
T6 20844B 0044 
T7 20845B 0045 
TO 20878 0078 
T9 20399A 221302 
TlO 20417 ÁF117 

All 555 each Pak. 

09080 NPN BM. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 989 
each. 

120 VCR NDIIE DRIVER 
TRANSISTOR. Sim. 
8831.21 a 0407, 2/91898 
FULLY TESTED AND 
CODED ND 120, 144 
1927 each. TO.6 NPN 
25 up 17p each. 

Sll. tram. suitable for 
P.E. Organ. Metal TO-18 
Eqvt. ZTX300 Op each. 
Any Qty. 

NEW EDITION 
1972 

TRANSISTOR EQUIVA- 
LENTS BOOK. A com- 
plete cross reference and 
equivalents book for 
European. American and 
Japanese Transistors. 
Exclusive to BI -PAK 
909 each. 

le BALDOCK STREET (A10), WARE, HERTS. 

TEL. (STD 0920) 61593. 

OPEN MON: SAT. 9.15 a.m. to 8 p.m., FRIDAY UNTIL 8 p.m. 
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74 Series T.T.L. I.C'S 
BI -PAK STILL LOWEST IN PRICE FULL SPECIFICATION 

GUARANTEED. ALL FAMOUS MANUFACTURERS 

26 100+ 1 25 100+ 
0E7400 0.17 0le 0.18 8N7450 0.17 0.18 0.13 
13E7401 0.17 0.18 0.18 6E7451 0.17 0.16 0.18 
8517402 0.17 0.18 0.18 6517463 0.17 0.18 0.18 
8N7403 0.17 0.18 0.18 6517464 0.17 0.16 0.18 
13E7404 0.17 018 0.18 8517490 0.17 0.18 0.18 
ßN7406 0.17 0.18 0.18 8517470 0.82 0.29 0.27 
8517406 0.89 084 0.81 8N7472 0.82 0.29 0.27 
8517407 0.89 0.84 0.81 6/47473 0.41 0.89 0.85 
0E7408 0.80 0.19 0.18 8517474 0.41 0.89 0.85 
8517409 0.80 019 0.18 8517475 0.60 0.48 0.48 
8N7410 0.17 0.16 0.18 8517478 0.44 048 042 
8517411 0.28 0.27 0.26 8517480 0.74 0.71 0.84 
8517412 0.89 0.84 0.81 8517481 11.82 81.27 6121 
8517413 0.82 0.89 0.27 8517482 0.98 0.95 0.94 
8N7416 0.48 0.44 0.42 8N7483 41.21 41.18 8105 
8517417 0.48 0.44 0.42 8517484 11.10 81.05 0.89 
8517420 0.17 018 0.18 8517486 88.98 18.85 68.74 
0E7422 0.85 068 0.50 8517486 0.86 0.84 0.88 
0E7428 0.66 0.88 0.50 8E7489 18.05 16.78 66.50 
8517426 0.55 0 68 0.60 8517490 0.74 0.71 0.64 
8N7426 0.60 0.48 0.44 8N7491 61.10 41.05 0.99 
8517427 0.60 046 0.44 8N7492 0.74 0.71 004 
8N7428 0.77 0.72 0.86 8517493 0.74 0.84 0.64 
13E7430 0.17 0.16 0.18 ßN7494 0.85 0.82 0.75 
8517432 0.50 048 0.44 5517496 0.85 0.82 0.76 
8517438 0.88 0.88 0.77 5107496 0.98 0.98 0.88 
13E7437 0.71 0.88 0.68 85174100 11.82 41.76 81.71 
8N7438 0.71 0.88 0'98 55174104 81.07 1104 0.97 
8N7440 0.17 0.18 0.18 85174106 8.107 81.04 0.97 
6517441 0.74 0.71 0.04 85174107 0.44 0.42 0.40 
8517442 0.74 0.71 0.04 05174110 0.81 0.59 0.56 
8577443 81.48 61.88 1182 85174111 81.88 81.27 8121 
8517444 8148 61.88 11.82 55174118 11.10 4105 099 
8517446 6198 8196 8193 5N74119 81.49 41.88 41.21 
1517446 81.07 8104 0.97 8N74121 0.44 0.41 0.88 
8N7447 81.80 81.07 1103 85174122 41.64 11.4.3 8121 
13E7448 1140 £1.07 11.00 4E74123 18.08 1297 1288 

1 25 100 + 
85174141 0.74 0.71 084 
135174146 11.65 61.64 6148 
8N74100 13.30 12.97 8276 
85174161 81.10 6105 0.99 
135174163 11.82 11.21 1106 
S5174104 1198 1187 81.78 
55174155 6164 11.43 1132 
85174168 .11.54 1143 1182 
85174167 1209 6198 61.87 
05174180 11.98 1187 11.76 
85174181 1198 1187 1178 
85174182 1440 1413 1886 
85174163 1440 8418 8386 
$N74184 82.48 12.87 82.81 
S1174165 8248 8242 12 87 
85174166 13.86 13 68 18.30 
8N74174 12.63 12.42 82.81 
8N74175 6178 1186 8164 
135174176 8175 1284 1258 
85174177 82.76 12.84 62.53 
85174180 1220 8176 8164 
8N74181 16.05 86.60 1628 
8N74182 1220 11.98 8178 
05174164 1885 1858 13 30 
85174190 62.15 1209 1204 
85174191 1209 12.04 8198 
51474192 12.15 1209 1204 
01474193 1220 1198 1198 
85174194 8297 8286 8276 
85174196 42.20 109 11 98 
S1474196 1198 81.87 1176 
0E74197 11.98 8187 1178 
0N74194 1806 8650 44.96 
15174199 88.06 8660 8496 
8 Terminal Pos Volt Reg. TOI 
Plastic 0/P 1.6 Amps. uA7805 
5V. @ uA7812 12V. 11.78 each. 

The AL50 HI -FI AUDIO AMPL 
50W pk 25w (RMS) 
0.1% DISTORTION! HI -FI AUDIO AMPLIFIER 

Frequency Reeponee 1080 to 100,000 -1dB. 
Load -3, 4, 8 or 16 ohms. Supply voltage 10.96 Volta. 
Distortion -better than 0.1% at 10Hz. 
Signal to noise ratio 80dB. 
Overall size 63 mm x 105 mm X 13 non. 

Tailor made to the most stringent specifications using top 
quality componente and incorporating the latest solid state 
circuitry conceived to fill the need for all your A.F. amplifi- 
cation needs. 
FULLY BUILT- TESTED -GUARANTEED. 

BRITISH MADE. only £3.58 each 

STABILISED POWER 
MODULE SPM80 £3.25 

AP80 is especially designed to power 2 of the AL60 Amplifiers, up to 16 watt (r.m.e.) per channel simultaneously. Thla module embodies the latest componente and circuit techniques Incorporating complete short circuit protection. With the addition of the Maine Tranetormer MT80, the unit will provide outputs of up to 1.6 amps at 36 volt.. Size: 83 mm x 103 mm x 20 mm. These unite enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also ideal for many other applications including: Dieco Syeteme, Public Address, Intercom Unite, etc. Handbook available, lop. 

TRANSFORMER BMT80 £2.1 5 p. Et p. 25p 

NUMERICAL INDICATOR TUBES 
MODEL CD88 011118 3015F 

Minitron 

Anode voltage (Vdo) 170min 175min 6 

Cathode Current (mA) 2.3 14 8 

Numerical Height (mm) 16 19 9 

Pube Height (mm) 47 82 22 

Pube Diameter (mm) 19 13 12 wide 

[.0. Driver Reo. BP41/14 
141 

BP41 or 
141 

BP47 

PRICE EACH 81.87 81.70 41.50 

All indicatore 
0 9 + Decimal 
point. All aide 
viewing. Full 
data for all 
types available 
on request. 

INTEGRATED CIRCUIT PAKS 
Manufacturers "Fall Outs" which include Functional and Part- Functional Unit.. These are classed as 'out -of- epee' from the maker's very rigid specifications. but are ideal for learning about I.C'e and experimental work. 
Pak No. Contents Price 
17I000-12 f 7400 
UI001-12x 7401 
171CO2 12 x 7402 
UIC08 -19 X 7408 
831004-12 X 7404 
111006-19 x 7409 
V1008-8 X 7408 
III007-8x7407 
UI010-12x7410 
731090-12 x 7420 
171080-12 X 7480 
73I040-19X7440 
m041-6 x 7441 
171042-6 X 7449 
731048-6 X 7448 
U3044-6 X 7444 
vI046-6 x 7445 

0.65 
0.55 
0.56 
066 
0.66 
0.05 
0.65 
065 
0.65 
0.65 
0.66 
0.55 
0.55 
0.56 
0.66 
0.65 
0.66 

Pak No. Contenta Price 
73I046-6 x 7446 
73X0485 x 7448 
171050 12 x 7460 
171351 12 x 7451 
U1068-12 x 7458 
UI064-12 x 7464 
U3080-19 X 7480 U1070 x 7470 
UI072- 8 x 7472 
17I078-8 X 7478 
UI074-8 X 7474 
731078-8 X 7476 U1080 X 7480 U1081 x 7481 
UI089-6 X 7482 
73I088-5 X 7488 
171088-6 x 7488 

0.56 
066 
0.56 
0.65 
055 
0.66 
0.55 
0.55 
0.56 
0.56 
0.66 
0.66 
0.56 
0.56 
0.56 
0.66 
0'66 

Pak No. Contents 
UIC90 -6 X 7490 
U1091 -5 X 7491 
171092 -6 x 7492 
731093 -6 x 7493 
731094 -6 X 7494 
U1095 -5 x 7495 
171098- 6x7498 
7310100 -0 X 74100 
UI0121 -6x74121 
1710141 -6x74141 
1710161 -6x 74151 
ÚI0154 6 x 74164 
7310198 -6 X 74198 
ÚI0199 -6 x 74199 

Price 
0.56 
0.55 
0.55 
0.55 
0.66 
0.66 
0.66 
0.66 
056 
0.60 
0.66 
0.66 
0.66 
066 

73I0EI -95 Assorted 74'e 1.66 

Packs cannot be split, but 25 assorted pieces (our mix) le available sa PAK U10 El. 

STEREO PRE -AMPLIFIER 
TYPE PA100 
Built to a specification and NOT a price, and yet still the greatest value on the market, 
the PAI00 stereo pre- amplifier has been conceived from the latest circuit techniques. 
Designed for use with the ALSO power amplifier system, this quality made unit 
incorporates no less than eight silicon planar transistors, two of these are specially 
selected low noise NPN devices for nee in the input stages. 
Three switched stereo inputs, and nimble and scratch filters are features of the 
PA100, which also has a STEREO /MONO switch, volume, balance and continuously 
variable bass and treble controls. 

SPECIFICATION: 
Frequency reeponse 20He -20kHz f 1dB Bees control 
Harmonic distortion better than 0-1% Treble control 
Inputs: 1. Tape head 1.26mV into 501011 Filters: Ramble (high pass) 

2. Radio, Tuner 35mV into 50E11 Scratch (low pees) 
3. Magnetic P.U. 16mV into 60K11 Signal /noise ratio 

All Input voltages are for an output of 230mV. Input overload 
Tape and P.U. Inputs equalleed to RIAA curve Supply 
within f 1dB from 2013z to 20011z. Dimensions 

SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 
I SPM80, I BMT80& I PAIß0 ONLY L25.30 FREE p. &p 

±15dB at 20Hz 

lÓ0 dB 
at 20kHz 

5kHs 
better than +06dß 
+28dB 
+35 volt. at 20mA 
292 x 82 x 35 mm 

only £13.15 

The STEREO 20 
The 'Stereo 20' amplfier Is mounted, ready wired and tested 
on a one -piece chassis measuring 20 cm X 14 cm X 66 em 
This compact unit comes complete with on /off switch, volume 
control, balance, base and treble controle.Attractively printed 
front panel and matching control knobs. The 'Stereo 20' has 
been designed to fit Into moat turntable plinths without 
interfering with the mechan +e" or, alternatively, into a sep 
orate cabinet. 
Output power 20w peak Input 1 (Car.) 800mV into 1M 
Freq. res. 25M-55kñz Input 2 (Aux.) 4mV into 80K 
Harmonic distortion Base control ±1241ß at 60H, 
typically 0.25% at 1 watt Treble con. ±14dB at 14kHz 

£13.47 free p. Er p. 

NEW COMPONENT PAK BARGAINS 
ask 
No. Qty. 

1 260 
2 900 
8 60 
4 76 
6 5 
6 2 
7 1 
8 10 
9 8 

010 15 
011 5 
012 40 
013 20 

Description 
Resistors mixed values approx. count by weight .. 
Capacitor, mixed values approx. count by weight 
Precision Resistors 1%, coaxed values .. 
9th W Resistors mixed preferred values .. , . 

Pieces assorted Ferrite Rode 
Tuning Gangs, 10W /LW/VHF .. 
Pack Wire 50 metres assorted colours .. 
Reed Switches 
Moro Switches .. .. . . 

Assorted Pote @ Pre -Set. .. .. . . 

Jack Sockets 3 x 35mm 2 x Standard Switch Types .. 
Paper Condensers preferred types mixed values .. 
Electrolytica Trans. types . 

014 1 Pack assorted Hardware-Nuts /Bolt., Grommets etc. .. 016 4 Mains Toggle Switches, 2 Amp D/P 
Cl 8 20 Assorted Tag Stripe @ Panels .. .. 
C17 10 Assorted Control Knobs .. 

018 4 Rotary Wave Change Switches 
C19 3 Relays 6-24V Operating 
C20 4 Sheets Copper Laminate approx. 10' x 7' 
Please add 10p poet and packing on all component packs, plus a further 10p on pack Nos . Cl, 02, C19, C20. 

Price 
.. 066 

.. 0.66 

.. 0.66 

.. 0.56 

.. 0.55 

.. 0.55 
.. 0.66 
.. 0.55 
.. 065 

0.66 
0.56 
0.55 

RTL MICROLOGIC CIRCUITS 

Price each 

Epoxy TO-5 case uL900 
1 -24 26-99 100 up 

Buffer 389 889 29p uL914 Dual 21/p gate 38p 389 26p uL923 J -K flip -flop 55p 51p 49p 
Data and Circuits Booklet for IC's Price 139. 

DIIAL -IN -LINE IC'e. TWO Ranges 
PROFESSIONAL @ NEW LOW COST. 
PROF. TYPE No. 1 -24 25 -99 100 up. 
TSO 14 pin type 88p 30p 213p 
TBO 18 89p Shp Sap 

LOW COST No. 
BPS 14 17p 15p 12p 
BPS 18 189 18p 18p 

LINEAR I.C.'s -FULL SPEC. 
Price 

Type No. 1 -24 25 -99 100 up 
BP 2010 -áL2010 709 59p 50p 
BP 7010- 8L7010 709 669 50p 
BP 7020 - 8L7020 705 559 509 
BP 702 -72702 699 509 44p 
BP 709 -71709 40p 889 33P 
BP 709P- 1A7090 40p 88p 38p 
BP 710 -72710 49p 46P 445 
BP 711 -1A711 50p 488 44p 
BP 741 -72741 659 bop 459 
1.A7080 81p 299 27P 
TAA 263- 77p 86p 81p 
TAA 293- 99p 83p 77p 
TAA 850 11-87p 61 74p 11 00e 
5.0.8. EA100012.90 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I.C's 
Type Pelee 
No. 1-24 

189 218p9 
11XpuP 

149 13p lop 
14p 189 12p 
145 13p 12p 
14p 139 12p 
14p 189 12p 
28p 27p 24P 
18p 629 lip 
28 279 24 
72p 869 gip 
130 129 lip 

BP932 
BP933 
BP935 
BP930 
BP944 
BP946 
BP948 
BP948 
BP961 
BP982 
BP9093 449 42p 89p 
BP9094 94p 42p 39p 
BP9097 449 42p 39p 
BP9099 94p 429 39p 
Devices may be mixed to qualify for quantity 
price. Larger quantity prices on application. 
(DTL 930 Series only). 

SYSTEM 12 
STEREO 

Each Kit contains two Am- 
plifier Modules, 3 watts 
RMS, two loudspeakers, 15 
ohms, the pre -amplifier, 
transformer, power supply 
module, front panel and 
other accessories, as well as 
an Illustrated stage -by -stage 
instruction booklet designed 
for the beginner. Further 
details available on request. 

ONLY 

£18.64 
FREE p. & p. 

Send now for the BI -PAK "Component Cata- 
logue" 5p to cover postage etc. 

ALL PRICES INCLUDE V.A.T. 
Ali paces Quoted in r w pence G,ro No. J88 1006 

please send all orders direct to warehouse and des na ice deputmeni 

HI-PA.. K 
P.O. BOX 6, WARE HERTS 

Postage and packing add 10p. Overseas add e,fra for airmail 
Minimum order 50p. Casa with or der please. 

Guaranteed Satisfaction or Money Back 
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U.Kk LARGEST RANGE OF BRANDED AND GUARANTEED 

DEVICES. (auantity Discounts 10%12+, 15%25+, 20%100+) 
(Any one type except where quantity discounts show) Min. Order f1.00 please, PestlDp 

INTEGRATED CIRCUITS 
VERY IMPORTANT. ONLY branded I. C's are to the FULL manufacturers specifi- 
cations. ALL others are not. Henry's sell only branded integrated Circuits ... From 

TEXAS ... I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or 

under spec. devices when you can purchase the genuine article from us-ex stock ... 
need we say morel 

Type 1/111212930199 
£p Ep £p 

SN7400N 020 098 0.16 
SN7401N 020 018 096 
SN7401AN 0.38 048 043 
SN7402N 020 098 0.18 
SN7403N 020 0.18 0.18 
SN7403AN 048 048 043 
SN7404N 024 021 018 
SN7405N 020 0 18 0.18 
SN7405AN 0.44 0 44 048 
SN7406N 0.40 048 0-35 
SN7407N 0-40 0.38 045 
SN7408N 025 022 0-19 
SN7409N 0-33 043 028 
SN7409AN 0.44 0-44 0.38 
SN7410N 020 0-18 0-18 
SN7411N 025 023 021 
SN7412N 028 028 025 
SN7412AN 048 0.311 043 
SN7413N 0-30 027 025 
SN7414N 0-72 0.72 0.63 
SN7416N 040 027 025 
SN7417N 040 027 025 
SN7420N 020 010 0-18 
SN7422N 028 028 025 
SN7422AN 046 048 043 
SN7423N 047 044 042 
SN7425N 047 0-37 042 
SN7427N 047 047 042 
SN7428N 0.43 0-43 047 
SN7430N 020 0-18 0-16 
SN7432N 0-37 047 0-32 
SN7433N 0.43 0.43 040 
SN7433AN 037 0i7 0.50 
SN7437N 0-43 0.43 047 
SN7438N 0-43 0-43 047 
SN7438AN 0-57 0.57 0 50 
SN7440N 0-20 0 18 0.16 
SN7441AN 0.85 0.79 0-73 
SN7442N 085 0.79 0.73 
SN7443N 1-50127143 
SN7444N I-50127 1`13 
SN7445N 2-16 216 1.89 
SN7446N 2-16 2.18, 1-89 
SN7447AN 1-80 1.80 1.57 

Type 

SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7480N 
SN7481N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 
SN7491AN 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN74100N 
SN74104N 
SN74105N 
SN74107N 
SN74110N 
SN74111 N 
SN74116N 
SN74118N 
SN74119N 
SN7412oN 
SN74121 N 
SN74122N 
SN74123N 
SN74125N 
5N74126N 
SN74132N 
SN74136N 

1/111212930/99 

£p £p £p 
1-50 1-27 1-13 
020 0-18 0.16 
020 0-18 0.18 
020 0-18 0-16 
020 018 0-16 
020 0.16 016 
043 0-30 027 
048 0.38 044 
0.44 041 037 
0-46 0-48 0.42 
0.59 0.55 0.51 
0.45 0-36 042 
0.60 0-70 0.50 
1-25 110 0-95 
0-87 0.80 0-72 
1-20 190 1.00 
1'87 1-87 1-63 
0.50 0.50 0.44 
4-32 442 3.78 
045 0.70 0-63 
1.10 1-00 0.90 
0.75 0?0 0.63 
0.75 0.70 0.63 
0.85 0.80 0-75 
0.85 0.80 0.75 
1-00 0-90 0.83 
2 16 1.89 149 
060 0-53 0.45 
0-60 0-53 0-45 
0-51 0.51 0-45 
0-57 0-57 0 50 
0.88 0.88 0.75 
2.18 2.16 1.89 
1-00 0.90 0-83 
1.92 1.92 1-68 
1.05 1`05 0.92 
0.57 0.57 0.50 
0-80 0.80 0.70 
1.44 1-44 126 
0.69 0.69 0-60 
0.89 0.69 0.60 
0.72 0-72 0.63 
0-63 0.63 0.55 

Type 111112/2930/99 
£p £p £p 

SN74I41N 1-00 0-90 0-80 
SN74142N 2J8 2-88 2-52 
SN74145N 1-44144126 
SN74147N 240 230 163 
SN74148N 2.01 2-01 1.63 
SN74150N 240 240 2.01 
SN74151N 1-15 1.15 1-00 
SN74153N 1.09 1.09 0.95 
SN74154N 240 240 2.01 
SN74155N 1151951-00 
SN74156N 1.09 1-09 1-00 
SN74157N 1-09 1.09 0.95 
SN74159N 204 2.44 2.14 
SN74160N 138138138 
SN74161N 138158136 
SN74162N 1.56158148 
SN74163N 1361`58146 
SN74164N 2-01 2.01176 
SN74165N 2-01 2-01 1.76 
SN74166N 2.16 218 1-89 
SN74167N 410 4.10 3-59 
SN74170N 2.68 2.88 2.52 
SN74172N 5-76 5.78 5.04 
SN74173N 1-661.661d5 
SN74174N 1.601-80137 
SN74175N 1291291-13 
SN74176N 1-44 1 44 1.26 
SN74177N 1d41.44126 
SN74180N 1.44 1.44 1-26 
SN74181N 598 518 4-53 
SN74182N 144144126 
SN74184N 2.16 2.16 1.89 
SN74185AN 2-16 2-16 1.89 
SN74188N 6-46 6-48 5.67 
SN74190N 2-30 240 2.01 
SN74191N 240 240 2-01 
SN74192N 2-30 2-30 2-01 

SN74193N 240 240 2.01 
SN74194N 1.721721.51 
SN74195N 1.44144128 
SN74196N 1.581.56148 
SN74197N 138158148 
SN74198N 3-16 3.16 2.77 
SN74199N 216 2.88 2.52 

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF 

SN7400 SERIES I CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDLESS OF MIX. SN74 ... HIGH POWER . 5N74 ... LOW POWER 

SERIES IN STOCK . .. SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE 

SOCKETS 14 PIN ... 15p. 16 PIN ... 17p. 8 PIN ... 14p. 

TRANSISTORS 
AAZ13 10p 13C182 12p 
AC107 35p BCY32 850 
AC128 20p BCY39 1.00 
AC187 20p BCY55 2-50 
ACY17 35p BCY70 15p 
ACY39 65p BCY71 20p 
AD149 50p BCY72 13p 
AD161 39p BD124 800 
AD132 39p B0131 4Sp 
AF117 20p BF115 22p 
AF718 500 BF180 33p 
AF139 33p BF104 13p 
AF186 40p BFX13 25p 
AF239 44p BFX34 S5p 
ASY27 30p BFX88 22p 
BA115 10p BFY50 20p 
BAX13 Sp BFY51 20p 
BC707 12p BFY64 45p 
BC108 12p BFY90 75p 
BC100 12p BLY36 6-25 
BC109C 140 05X20 15p 
BC113 18p BU105 2-20 
BC147 120 BY100 fSp 
BC169C I4p BY127 16p 

A SELECTION FOR FULL LIST SEND FOR 
BOOKLET 36 TODAY. 

BYZ13 35p 
CIOBD 55p 
GET111 SSp 
GET115 75p 
C ET880 S5p 
LM309K 

187 
MAT121 

25p 
MJE340 50p 
MJE520 i5p 
M J E3055 

75p 
MPF105 46p 
NKT217 45p 
NKT404 60p 
0A5 SOp 
0A81 10p 
0A200 6p 
0A202 10p 
OC16 6Sp 
0C20 125 0 C2 65p 
0C35 SSp 

0C36 65p 
0C44 18p 
()co 18p 
OC71 1Sp 
0072 25p 
0077 SSp 
OC81 28p 
OC83 25p 
0C140 65p 
OC170 25p 
0C200 SSp 
0C202 90p 
OCP71 1.00 
ORP12 S5p 
ORP60 450 
P348A 20p 
TIL209 25p 
TIP29A 490 
TIP30A 58p 
TIP31A Olp 
TIP41A 74p 
TIP42A 90p 
TIS43 260 
V405A 250 

ZTX108 10p 2N3714 1-60 
ZTX300140 2N3771 1-75 
ZTX302180 2N3773 2-25 
ZTX500 15p 2N3790 225 
25301 40p 2N3319 35p 
2N897 15p 

2N3 8803 1Sp 2N706 10p 
2N930 20p 2N4002 Up 
2N987 /Sp 2N4120 15p 
2N1132 25p 2N4871 35p 
2N1304 22p 2N5457 360 
2N1613 20p 25001 3-00 
2N1071 1.00 25026 900 
2N2147 75p 2S303 70p 
2N2160 Sip 40250 459 
2N2026 10p 40361 45p 
2N3053 20p 40382 40p 
2N3054 45p 40408 SOp 
2N3055 430 40480 75p 
2N3440 50p 40636 1100 
2N3442 1.10 40430 Up 
2N3525 80p 
2N3014 590 
2N3702 11p 

TRIACS Stnd.mounting 
with acceu0r 66 

3 AMP RANGE 
1 -11 

Price 
Type P.I.V. Each 
SC35A 100v 80p 
SC3SB 200e Up 
SC3513 400e 00p 
SC35E 500v 1120 

6 AMP RANGE 
SC40A 100e 90p 
SC408 200e 95p 
SC10D 400e E720 
SC40E 500v El SO 

10 AMP RANGE 
SC45A 100e E1.05 

SC45B 200v E1-1S 
SC45D 400v E1-4S 
SC45E 500v E1.85 

15 AMP RANGE 
SC50A 100v E145 
SC50B 200v E1.65 
SC5OD 400v E1.95 
SC50E 500v E225 

TRIACS 
Additional Types 
40430 TRIAC 

(TOM 8Sp 
40669 TRIAC 

(Plastic) 90p 
40486 TRIAC 

(T05) 75p 

3 Amp 15 Amp 
T048 T048 

] 
(i 

SILICON CONTROLLED 
RECTIFIERS 
Type 1-11 

ONE AMP (TOS) P.I.V. 
CRS 1 /05AF 50e 30p 
CRS 1 /10AF 100e 30p 
CRS 1 /20AF 200v 350 
CRS 1 /40AF 400e 459 
CRS 1130AF 600v SSp 

THREE AMP (T048) 
CRS 3/OSAF 50v 400 
CRS 3 /10AF 100v 40p 
CRS 3 /20AF 200e 4Sp 
CRS 3/40AF 400e SSp 
CRS 3 /60AF 000e 850 
FIVE AMP 
CRS 51490 400e 60p 

SEVEN AMP (TOdS) 
CRS 7/100 100e 1100 
CRS 7/200 200e 67p 
CRS 7(400 400v 85p 
CRS 7/600 600e 95p 
SIXTEEN AMP (TON) 
CRS 16/100 100v 70p 
CRS 16/200 200e 75p 
CRS 16/400 400v 850 
CRS 161600 600v E1.10 

EASY TO BUILD KITS BY AMTRON 
-EVERYTHING SUPPLIED 

Model No. 
310 Radio control receiver 
300 4- channel RIC transmitter 
345 Superhet RIC receiver 
450 TV sweep generator 
455 AM signal generator 
460 FM signal generator 
65 Simple transistor tester 

115 8 watt Amplifier 
120 12 watt amplifier 
125 Stereo control unit 
130 Mono control unit 
605 Power supply for 115 
610 Power supply for 120 
615 Power supply for 2 e 120 
230 AM/FM aerial amplifier 
240 Auto packing light 
275 Mic. preamplifier 
480 Electronic voltmeter 
485 0 -12v 300mA STAB, supply 
570 LF generator 10Hz -1mHz 
575 Sq. wave generator 20Hz -20Khz 
590 SWR meter 
620 Ni -CAD Charger 1ß.12v 
630 STAB Power supply 6 -12v 025 -0 -1A 
690 DC motor speed Gov. 
700 Electronic Chaffinch 
705 Windscreen wiper timer 
760 Acoustic switch 
780 Metal Detector (electronics only) 
790 Capacitive Burglar alarm 
810 Dynamic Compressor 
835 Guitar preamp. 
840 Delay car alarm 
875 CAP. Discharge ignition for car engine 

arth) 
80 Scope 

( -Ve 
CEalibrator 

255 Level indicator 
430 3mHz Millivoltmeter 
525 120- 160mHz VHF timer 
715 Photo cell switch 
795 Electronic continuity tester 
860 Photo timer 
371 Slide projector auto. feed control 
235 Acoustic Alarm for driver 
465 Quartz XTAL checker 

3.00 
5.75 
5.08 

1024 
9-25 
9.91 
1.111 
2.87 
3'88 
420 
3.52 
3.88 
4.08 
4-85 
2.79 
598 
5.83 

1731 
9.88 

1260 
1287 
1024 
7.47 
7.65 
2.63 
5.96 
5.56 
8.87 
7-27 
618 
6.79 
3.75 
520 

10.85 
1.93 
5.50 

1823 
9-33 
8.93 
3.88 

12-04 
1.72 
636 
7.19 

ALL KITS OFFERED 
SUBJECT TO STOCK 
AVAILABILITY 

EXCLUSIVE SPECIAL OFFERS! 
MWILW CAR RADIO 
+ or- Earth with speakers and fixings. E6.50 carr /packg 
30p. 
9 TRACK CAR STEREO (- Earth) with speakers, in pods and fixings £1250 
carr/packg 40p. 
HANIMAX HC1000 
Battery cassette recorder. E10.50 carr /packg 25p. 
HANIMAX HC2000 
Battery/Mains cassette recorder. E13.50 carr/packg 30y 
AKAI GXC40 
Stereo cassette recorder £5995 carr/packg 50p. 
Pair Akal ADM microphones E11.115 carr /packg 20p 
5 WAVEBAND PORTABLE TWIN SPEAKER 
RADIO 
FM/MW /SW AIRCRAFT -Public Services. £1045 
carr/packg 30p. 
PORTABLE CASSETTE TAPE 
Player -for car or carry around. £725 carr/packg 20p. 
HANIMAX POCKET CALCULATOR WITH KEY 
£3350. 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND LOW COST. Sires are 
approximate. 
2SOM/A QUARTER AMP 
8025/05 50 PIV 18p 
8025/10 100 Ply lop 
snIs} "die. 
k AMP 1.11 Pricing 

B0 
P. 

5 /05 
I.V. 

0v 
Price 

2p 
B05/10 100v 22p 
005/20 200v 23p 
805/40 400v 25p 
805/00 600e tip 
}Hx }L x.?Ir "die. 
1 AMP 
B1/05 

.5 
25p 

81/10 100v 2Sp 
B1120 200v 2Sp 
B1 /60 800e 30p 

1 

Hx }Lx dia. 
AMP P.I.V. 

W005 50v 2110 

W01 100v 300 
W02 200e 32P 
WOO 600e 359 

x }" Tubular 

ELECTRONICS Henry's RADIO FOR EVERY 

LIMITED PURPOSE 
See facing page 
for addresses EDGWARE ROAD, W2 

2 AMPS P.I.V. 

B2/1ó 00 100v 
132/20 200v 
B2 /00 600v 
82/100 1000v 
1.H x }L x y}" dia. 

4 AMPS P.I.V. 
B4/100 100v 
84/200 200e 
841400 400e 
B4/000 600e 
84/800 800e 
}Hx }Lx* "die. 

8 AMPS P.I.V. 
1365 50v 
B6Ì0 100v 
B6 /20 200v 
86/40 400v 
BO /8x0 800v 
}H x SL x*" die. 

35p 
409 
45p 
S0p 
SSp 

!Sp 
Sep 
65p 
75p 

LI.00 

6Sp 
70p 
80p 
90p 

E1 00 

All prices correct 
at time of press 
10% VAT to be 

added to all 
orders (UK only) 

Export it UK 
Manufacturers/ 

Colleges supplied. 
E.&O.E. 

FREE BOOKLET 
All types of 
Transistors 
Rectifiers- Bridges 
SCR's - Triacs 
Integrated Circuits 
F.E.T. - Light Devices 

OVER 1500 DIFFERENT DEVICES 
ENTIRELY NEW 1973 EDITION 

More Devices * New Prices * New Ranges * 
This is a must for all Semi -conductor 
Users. (Ask for booklet No. 36.) 

SEND FOR YOUR FREE COPY TODAY 

FYI - 

TBA8005 WAYT IC 

Suitable alternative to 
SI-403D 5/30 volt operated. 
8/18 OHM 5 watt output. 
With circuits and data 
LI.50. 

w+ 
Sinclair IC12 
with circuits and data. 6 

watt IC with printed 
circuit board. 28 volt. 
operated. £1.80. 

ZN414 IC 
Integrated circuit radio as 
featured by many maga- 
zines (PW Jan. 73 Reprint 
Ref. No. 19 for 10p). LI20. 

Toshiba Power and Pre- 
amplifier modules 
TH9013P 20 watt Power 
amplifier 22 -0-22 or single 
45 volts operated. E4.57. 
T139014P Stereo on two 
channel preamplifier. 
£I-50 (circuit book No. 42 
price 10p). 

Ultrasonic Transducers 
Operate at 40Khz up to 100 
yds. Ideal remote switch- 
ing and signalling. Com- 
plete with data transmitter 
and receiver new I.0 
circuits. Per pair E5-90. 
TA960 with socket E1.80 

ori, G!., 

3015F 7 SEG. 
I.C. size complete with 
data price £2 each or 4 for 
£7 (digital clock circuits 
ref. No. 31, 15p). 

BUILD YOURSELF A POCKET CALCULATOR 

A complete kit, packaged in a poly- 
styrene container and taking about 
3 hours to assemble -that's the Sinclair 
Cambridge pocket calculator from 
Henry's. Some of the many features 
Include Interface chip, thick -film 
resistor pack, printed circuit board, 
electronic components pack. Size 
41" long o 2" wide a 4" deep. 
Free of charge with the kit for the more 
advanced technologist Is a 32 -page 
booklet explaining how to calculate 
Logs, Tangents, Sines etc. 

Price f24.95 i VAT 
Also available 
Also ready to 
use £2995 + VAT. 

LIVING SOUND LOW NOISE TOP QUALITY 
CASSETTES MADE BY EMI TO INTERNATIONAL 
STANDARDS ESPECIALLY FOR HENRY'S. ALL 
POST PAID LESS THAN I REC. PRICES. 

3 for O for 10 for 25 for 

C 60 E1.00 £1.80 £2.00 £5.75 

COO £1.33 £2.57 £4.20 £1625 
C120 £1.52 £3.IS ES00 £12.25 
Quantity and trade enquiries Invited. 
LEARN A LANGUAGE -complete with phrase book. 
Germen- French -Spanish- Itgllan 11.31 per course. 
E5 for any 4. 

1n°". 
'G`96.:7F. ) rrar. 

yl)[r/ 

A SELECTION OF 
INTERESTING ITEMS 
C3025 Compact transistor tester 
E1300 Mono mag. cart. preamp. 
E1310 Stereo mag. cart. preamp. 
Easlphone telephone amplifier 
01203 Teleamp. with PU coil 
LL1 Door Intercomm. and chime 
Chattallte (lights as yyou talk) 
1 Kw Dimmer/controller 
9" Twin spring unit For 
16" Twin spring unit Reverbs 
Car Tachometer Electronic 

VHF 205 Marine band converter 
82005 4 Ch. mic. mixer 
82004 2 ch. Stereo mixer 

SS0 p 6 p 1Sp 
1J5p6p15p 
4.9Sp6p25p 
9.1Sp6p25p 
340 p 6 p 20p 

11-9S p 6 p 2Sp 
1390p6p20p 
3-00 p 6 p 10p 
215 p 6 p 150 
11.511 p 6 p 25p 
7-50p6p15p 
3-95p6p15p 
2.95 p 6 p 15p 
4.75 p 6 p 15p 

ZENER DIODES SILICON RECTIFIERS 

400 m/w BZYI8/BZX83. From 34 volt- 1 amp series IN4001 to IN4007. From 6p ea 
33 volts 10p each. 
1-3 watts 5% Miniature Tubulars 1N4700 1.5 amp PL4001 to PL4007 from Op ea 

series. From 34 volt -33 volt 18p each. 
3 amp PL7001 /IN5400 From 14p ea 

10 watts. Stnd. Mounting. ZS series 
6.8 volts -100 volts 5% /Op each. Send for full list 36. 

www.americanradiohistory.com
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Henrys 
1974 Catalogue 

Now built and used by thousanas 
of satisfied customers. Features 
slim design overall size in cabinet 

1511 "x21'x61 6 -IC's, 10 transistors, 
stabilisers Gardners low field 
transformer. Fibre Glass PC 
Panel, complete chassis work. 
Now available built and tested as 
well as in kit form. HIGH QUALITY 
AND STABILITY ARE PRe- 

tryt raAll oVINLt11 
VELOPED 
DOMINATE 

BY TEXAS EN- 
GINEERS FOR PERFORMANCE. 
RELIABILITY AND EASE OF 
CONSTRUCTION. FACILITIES. 

Onioff switch Indicator, headphones socket, separate treble, 
bass, volume and balance controls, scratch and rumble 
filters, mono /stereo switch, Input selector: Mag. P.U. 
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head, 
etc. Constructional details Ref. No. 21 30p. Distributed by 
Henry's throughout UK. 

FREE -Teak cabinet with complete kit. 

Kit Price £28 50 or built ( +VAT+50p carr/packing) 

( +VAT +50p carr/packinp). as illustrated 

EARN YOURSELF EASY 
MONEY, WITH PORTABLE 
DISCO EQUIPMENT 
DISCO MINI A complete portable disco, 
fitted mixer /preamp, 2 decks all facilities £9850 
100 watt amplifier for above £3975 
SL100 100 watt mixer /amplifier with slider 
controls £6900 
R50 50 watt mixer/amplifier £4950 
DISCO AMP 100 watt mixer /amplifier 
chassis unit £6505 
DISCO MIXER /PREAMPLIFIERS 
(OP for up to 6 -100 watt amplifiers) 
SOLI (rotary controls) £4950 
SDLII (slider controls) £5850 
DISCO VOX (slider controls) the complete 
disco unit £6950 
DJ100 100 watt power amplifier for above £3875 
DJ3OL 3 channel 3kw sound to light £2950 
DJ4OL as 30L plus built in microphone £3875 
DIMANATIC 1 kW adjustable speed auto 
dimmer £2500 
SCENE STROBE £1900. ROAD STROBE 
£2500 
Disco anti- feedback microphone £1195 
Colt 150 watt liquid wheel projector £2250 
150 watt QI liquid wheel projector £5900 

a101 

U.K's LARGEST RANGE OF ELECTRONIC COMPONENTS 

AND EQUIPMENT AT BARGAIN PRICES 
Latest Catalogue price 55p post paid. Complete with Discount Vouchers 

BUILD THE 

SAN 
20 - 20 WATT IC 

STEREO AMPLIFIER 
As featured by Practical Wireless 1972 

150 watt QI cassette wheel projector £50.00 
Spare Effects cassettes large range of 
patterns £8.00 
Mini spot bank fitted 3 lamps £1100 
Auto Trilite (mini with flashers) £1700 
Mixer /Mist /Speakers /Lighting UK's largest range. 
FREE stock list ref. No. 18 on request. 

BUILD THE NEW 

HEHELEC 
STEREO FM TUNER 
A completely new high stability stereo FM ' 
tuner. Features variable capacity diode 
tuning, stabiliser power supply, IC Decoder, high gain low noise. IF 
stages, LED indicators. Tuning meter, AFC, eas to construct and use. 
Mains operated. Slim modern design with fibre glass PC, teak cabinet 
etc. Available as a kit to build or ready built. 
Overall size 8" a 21"x61 ". Produced to give high 
performance with a realistic price. (Parts list 
and constructional details Ref. No. 5 30p.) 
Henry's are sole distributors UK and Europe. 

Kit price 

£21.00 (-VAT) 
OR BUILT AND TESTED £2495 ( +VAT) 

TEXAN 
STEREO SYSTEM 

PLUS PRICE SAVINGS 
The Texan Stereo Systems include 
the high quality Texan Stereo ampli- 
fier assembled and ready to use. 
A pair of Type 200 20 watt Speaker- 
i weeter systems size 21" o 12" x 
10" and a choice of Garrard players 
built into a plinth with cover with 
Goldring G800 magnetic cartridge. 
Systems 25 uses Garrard SP25 Mk III 
and system 76 the Garrard AP76 de 
luxe turntable. All necessary leads 
are supplied. 
System 25 
(list approx. £1091 

System 76 
(list approx. £1171 

(plus 10% VAT 

£79.50 
£89.50 

and plus £145 carrlpacking) 

SINCLAIR AND 
MINIATURE AMPLIFIERS 
AMPLIFIERS (carr, etc. 20p). 

4 -300, 0.3 watt 9 volt 
104, 1 watt 9 volt 
304, 3 watt 9 volt 
555, 3 watt 12 volt 
E1208, 5 watt 12 volt 
608, 10 watt 24 volt 
410, 10 watt 28 volt 
Z30, t5 watt 30 volt 
E1206, 30 watt 45 volt 
Z50, 30 watt 50 volt 
E1210, 21 + 21 watts 12 volt £5.25 
RE500, 5 watt IC mains operated Amplifier with 

controls £6.30 
SAC14, 7 + 7 watt Stereo with controls £8.00 
SAC13, 15 + 15 watt Stereo with controls £1100 
SINCLAIR UNITS (carr. 20p) 
Z30 3.57 Z50 
Stereo 60 Preamplifier 
PZ5 £3.97, PZ6 £637, PZB (for Z50) 

(TRANS £2.95) 
AFU f4.45 
SINCLAIR PACKAGE DEALS (Post 25p) 

£1 75 
£2.20 
£250 
£2.85 
£450 
£4.10 
£4.95 
£3.57 
£975 
£437 

£437 
£797 
£477 

2 o Z30, Stereo 60, PZ5 
2 x 230, Stereo 60, PZ6 
2 x Z50, Stereo 60, PZB 
Transofrmer for PZ8 
PROJECT 605 KIT 

£1595 
£1800 
£20.25 
£295 

£1995 

POWER SUPPLIES 

FOR EVERY 

PURPOSE 
(All cased unless stated chassis) 

470C 6/7119 volt 300 MA (includes Multi- Adaptor for 
Tape Recorders, etc.) £1.95 post 20p 

Car Lighter Voltage Adaptors 300mA (State voltage 
6v, 71v, 9v) £1.95 ea. post 25p 

mmm:; i 
®® 

SC202 3/6171/9 volt 400mA 

HC244R Stabilised version 

P500 9 volt 500mA 

P11 24 volt 500mA (chassis) 
P15 26/28 volt 1 amp (chassis) 
P1081) 12v 1 amp (chassis) 
P1081 45v 0.9 amp (chassis) 
P12 41 -12 volt 0.4 -1 amp 

SE101A 3/6/9112 volt 1 amp (Stab.) 
RP164 6/7119/12 1 amp (Stab.) 

£325 carr. 30p 

£425 carr. 30p 

£2 80 post 20p 

£2 80 post 20g 

£270 post 20p 

£325 post 20p 

£440 post 20p 

£6.75 post 30p 

£915 post 25p 

£995 post 30p 

SPECIAL PURCHASES 

AVOMETER MOVEMENTS 
AVO8or 9 50mA MOVEMENTS 
Ex Brand New AVO's £3 50 
post 20p. 

UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transistorised geared 
tuners for 625 line Receiver IF 
output. £250 post 20p. 

GARRARD BATTERY 
TAPE DECK 
GARRARD 2 speed 9 
volt tape decks. Fitted 
record/play and oscilla- 
tor /Erase heads. Wind 
and rewind controls. 
Takes up to 4" spools. 
Brand new complete 
with head circuits. 
£930 carr. 30p. 

51 

types offered subject to availability. 
Prices correct at time of press E.&O.E. 
10% VAT to be added to all orders. 

TOP QUALITY 
SLIDER CONTROLS 

60mm stroke high quality 
controls complete with 
knobs (post, etc., 15p 
any quantity) 
Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 
250K, 500K, 1 Meg, 45p 
each. 
Ganged Log and Lin 
10K, 22K, 50K, 100K, 
250K, 65p each. (Quantity 
discounts available.) 
Complete with knobs. 

MARRIOT 
TAPE HEADS 

4 TRACK MONO or 2 
TRACK STEREO. '17' 
High Impedance £2.00. 
'18' Medium Impedance 
£2.00. R730/E73 2 track 
mono Record /Erase, low 
Imp, 75p pair. Erase 
Heads for '17' and '18' 
75p. '63' 2 track mono, Hi 
imp, £1.75. '43' Erase 
Head for '63' 75p. (Post 
etc., 15p any quantity.) 

LOW COST HI -FI SPEAKERS 
SPECIAL OFFER 
EMI 13" x 8" -full range speakers (post 20p 
each or 30p pair) 
150TC-8 ohms Twin Cone 10 watt £2.20 
each or £4.00 pair. 
450 10 watt C/a Twin Tweeters 3, 8 or 15 
ohms £3.50 each or £6.90 pair. 
EW 15 watt 8 ohms Clo Tweeter £4.30 each 
or £7.90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms £7.50 
each or £14ß0 pair. 

Polished wood cabinet £4.00 post 35p. 
8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 61" 10 watt 
FR8 8" 15 watt 
FR23 9x6" 15 watt 
BASS & MID RANGE -8 ohms (post 20p) 
AA12 5" 15 watt 
B110 51" 15 watt 
B200 8" 15 watt 
813912 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 chms 
T27 KEF 
Ascent 100 30 watt 8 ohms 
K4009 1kHz /5kHz Clo 
SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20 -2 8" 30 watt 
20 -3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

£400 
£550 
£760 
£600 

£320 
£560 
£645 

£10 .25 

£190 
£320 
£3.75 
£4.25 
£490 
£200 
£1.75 

£1000 each 
£1500 each 
£1595 pair 
£2995 pair 
£4200 pair 

£2040 each 
£3200 each 

TEST EQUIPMENT 
MULTIMETERS 
(carr. etc. 30p) 
200H 20K /Volt Slimline 

with case £4.95 
TLH33D 2K /Volt Robust with 

case £495 
U437 10K /Volt Steel case. 

AC up to 40KHz 
£495 

U4324 20K /Volt with AC 
current ranges 

£800 
AF105 50K /Volt with Leather 

case £950 
U4313 20KIVolt AC current. 

Steel case £1050 
U4341 Plus Built in 

transistor tester 
£10-50 

Model 500 30K /Volt £9.95 

OTHER EQUIPMENT 
SE250B 

5E500 

TE15 

TE40 

TE65 

TE2OD 

TE22D 

SE350A 

SE400 

Pocket Signal Injector 
1.90 carr. 15p 

Pocket Signal Tracer 
1.50 carr. 15p 

Grid Dip meter 440kHz- 
280mHz 1345 cart. 30p 
AC Millivoltmeter 
1 mHz 1875 carr. 35p 
28 Range valve 
voltmeter 19-25 carr, 40p 
120kHz- 500mHz RF 
Generator 

1695 carr. 400 
20Hz- 200kHz Audio 
Generator 

1875 carr. 40p 
Deluse Signal Tracer 

9.95 carr. 20p 
VoltslohmsiR -C sub./ 
RF fieldlRF gen. 

11.25 carr. 20p 

Henry's R ITOE 

EDGWARE ROAD, W2 

404 -406 Electronic Componentsand Equipment 01-4028381 
354 -356 High Fidelity and Tape Equipment 01-4025854/4736 
309 PA- Disco -Lighting High Power Sound 01- 7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 1 BW 

Open.- Pam -6 pm 6 days a week 

Hi -Fi and Tape Equipment BIG 
DISCOUNTS. DEMONSTRATIONS 
Phone 01 -402 5854 For quotes or 
stock list. You can order by phone 
with Barclay or Access Card. 
EASY TERMS FOR CALLERS. 

All stares open all day.. atorday 

www.americanradiohistory.com
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'Davis 
ELECTRONIC CROSS -OVER 

The Mavis 3 way electronic cross -over is intended for use prim- 
arily with music and speech amplifying systems. It enables the 

bass range, mid -range and treble range to be separately controlled. 
The cross -over frequency for each range can be specified if re- 

quired but will be, in the standard unit, as follows: 
Bass roll -off 45 c.p.s. 
Bass to mid -crossing point 800 c.p.s. 
Mid to treble crossing point 5000 c.p.s. 
The unit's output is balanced 600 ohm Line for each channel 
capable of driving six 600 ohm balance sources. The input to the 
cross -over is also 600 ohm balance. 

GENERAL SPECIFICATION 
Size 19" x 12" deep x 7"' high (standard 19" 

racking) 
Weight 351b. 

Input 0 dbm 600 ohm balance 

Output +10 dbm 600 ohm balance 
Power Requirements 110/230 volts 50/60 c.p.s. at 80 watts 

approx. 
Sub plate Optional extra 

PRICE - £500 
WW -130 FOR FURTHER DETAILS 

INTRODUCING THE P.A.S. 30130 
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PORTABLE MIXER 

Wireless World, November 1973 

This mixer has been designed for mobile 
use in conjunction with high quality audio 
systems. It has basically 1b fully equalized 
input channels, plus 2 high level auxiliary 
input channels. The mixer can be used in 

two configurations. either 4 track full range 
outpuf or 2 track output split into 3 channels 
each track, each channel controlled by an 
electronic cross -over. The remaining 2 

tracks can be used either as full range tracks 
or re -mixed into tracks 1 & 2 as sub -mixers. 
The mixer also has 2 fully equalized inde- 
pendent monitor outputs and drive facilities 
for an external echo system. There is also an 
output for use with headphones to listen 
through for cueing each channel. 

GENERAL SPECIFICATION 
Slze 38" x 27' x 12" 
Weight 1901b approximately 
Power Consumption 80 watts approximately 
Input Impedance 600 ohm halanred 

Output Impedance 
Input level 15 modules 
Input level auxiliary 2 inputs 
Output level 
Cue output level 
Equalisation range 

Overall noise 
Channel separation 

600 ohm balanced 
-80 dbm 
-0 dbm 
+ 10 dbm all channels 

300 milliwatts 
± 14 db treble 
+20 db mid 
± t4db bass 
± 20 db bass peak 
better than - 60 db below full output 
better than - 80 dbm 

PRICE - £6,000 INCLUDING FREIGHT CASE 

WW -131 FOR FURTHER DETAILS 
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P.A.S. 30/30 
This 30 Channel Desk is a development of the Mavis Four Group 15 

Channel Mixer to meet the growing demands of modern P.A. and 

Studio work.' It is designed such that every channel may be operated 

with total flexibility in a four channel quadraphonic setup, and for 

purposes of live recording it is unique in the fact that a multi -track 

tape machine of up to 30 tracks may be directly coupled to the 

channels and a 4 track Tape Machine to the mains groups. The Mixer 

can then at a later stage be used for mixing down to a stereo or 

quadrnester using the main group outputs. 
As a compromise between a P.A. Mixer and a conventional Studio 

Desk, it differs from the latter in the fact that apart from the usual 

foldback, echo send. cueing facilities etc.. only eight sub -groups and 

four main groups are employed when the desk is used in total: the 

line drives for recording are derived directly from each channel. 

and are fully equipped for patching in auxiliary equipment. and may 

be switched before or after the channels "EQ" section. 

The desk is built in three sections. Two wings (which may be used 

independently in stereo for P.A.) are equipped with fifteen channels 

each and a complete output arrangement including four groups and 

a stereo crossover. The third section the routing for the two wings 

and all the exua equipment needed for master quad control and mix - 

down into four or two track. This is dealt with in Section B of the In- 

struction Manual. 
Using an extra stereo cross -over each wing can drive a quadraphonic 

P.A. system. 

GENERAL SPECIFICATION 
The 30/30 Mixer is divided into four parts. A Centre Desk contain- 

ing Routing, Foldback, Monitor, Talkback, Echo & Cueing Combiner. 

Oscillator and Master Quad and Pen facilities with 4 Master Faders. 

There also can be built -in remote control facilities for Dolby's Machine 

Control and Auto Tape Locators. The Centre Desk has 4 group out- 

puts, 4 machine inputs. two foldback outputs and 4 monitor outputs 

also group break in and our facilities. There are also sockets to 
connect this desk to the two wings and a plug for the power supply. 

Two input wings which are mirror images, and contain 15 input 

11a SHARPLESHALL ST., 
LONDON, N.W.1 

Tel. 01- 722 7161/2/3/4 Telex: London 27655 

WW -132 FOR FURTHER DETAILS 

modules, which have input trim and equalisation. also facilities which 
enable the module to supply a line level drive for a tape machine with 

or without equalisation also 4 group outputs which may be combined 
by switches to be used as quadraphonic output or a pan output. 

There are facilities for 2 monitor or effects outputs and one echo 

output. 
The module has a switch which controls the output to group. 

off or cue. 
There is also a switch which enables a break socket on the rear 

panel for effects drive and inputs to be switched in and out. 

The fourth unit is the power supply which powers the Centre Desk 

and two wings and provides a 48 volts Phantom Microphone supply 

to the thirty microphone inputs. 
Wing and Centre Desk Size 101 x 82 x 41 cm. approx. 

Weight Wine 120 Kg. approx. 

Centre 100 Kg. approx. 

Power Consumption 500 watts. 
600 or 1200 ohms. Balanced 
600 ohms. Balanced 

Input Impedance 
Output Impedance 
Maximum Input Sensitivity 

Microphone Input 
Machine Input 
Nominal Output 
Nominal Output 
Cue Output 
Monitor Output 
Foldback Output 
Echo Output 

60 dbm 
0dbm 

+10 dbm PA 

0 dbm Machine 
300 milliwetts 
+10dbm 
+10dbm 
+10 dbm 

www.americanradiohistory.com
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Wireless World, November 1973 

SERVICE TRADING CO 
MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS 

INPUT 230 v. A.C. 5060 
OUTPUT VARIABLE 0/260 v. A.C. 

Carriage extra if not shown. 
BRAND NEW. All types. 

50 0 -260 v. at 1 amp. (Post 50p) £8.75 
AMP 0 -260 v. at 2.5 amps (Post 60p) 110.10 

0-260 v. at 5 amps (Post 75p) £14.60 
0 -260 v, at 10 amps 128.15 
0.260 v. at 15 amps E3I.25 
0.260 v. at 20 amps L61.25 
0 -260 v. at 37.5 amps 1102.50 
0 -260 v. at SO amps EI22.50 

I AMP 
OPEN TYPE (Panel Mounting) 

I amp E8.75. Post 50p. 2} amp 110 I O. Post 60p. 

L.T. TRANSFORMERS 
All primaries 220 -240 volts. 
Type No. Sec. Taps Price Post 

1 30, 32, 34, 36 v. at 5 amps. £6.90 45p 
2 30, 40, 50 v. at 5 amps £865 60p 
3 10, 17, 18 v. at 10 amps £825 50p 
4 6, 12 v. at 20 amps. £815 60p 
5 17, 18, 20 v. at 20 amps £9.15 sop 
8 6, 12,20 v. at 20 amps £8.65 60p 
7 24 v. at 10 amps. £ 6.65 500 
8 4, 6, 24, 32 v. at 12 amps. £9.00 600 
9 8 and 12 v. at 10 amps. £4.75 40p 

RING TRANSFORMERS 
Functional Versatile Educational 

These multi- purpose Auto Transformers, wilt 
large centre aperture, can be used as a Doubly 
wound current Transformer, Auto Transformer 
H.T. or L.T. Transformer, by simply hand wind- 
ing the required number of turns through the centre opening. 
E.g. Using the RT.100 V.A. Model the output could be wound 
to give BV @ 12# Amp., 4V. 8 25 Amp. or 2V. CLO 50 Amp., etc. 
Price: RT.100VA 3.18 turns per volt, £3.00. Post 35p. 

RT.1KVA 1.82 turns per volt, £8.80. Post 50p. 
RT.2KVA 1,5 turns per volt £1400. Post 75p. 
RT.3KVA 1.5 turns per volt, £1900. Post £1. 

VOLTAGE CHANGING 
TRANSFORMER 
M.f. to highest W.D. spec. Auto wound, and tapped 0 -130, 
160- 200 -250 at least 2KVA. Can also be used as 230 -240V. input, 
115V, out for U.S.A. equipment, or reverse to obtain 240V. from 
115V. The ideal transformer for making up solid state constant 
voltage unit, by use of taps the following voltages may be 
obtained: 30 -40- 50.70 -90 Volts at 10 amps. Weight 40 lbs., 
length 260 mm., height 190 mm., width 230 mm. In original 
maker's wooden case, £8.00, carr. £1. 

240 V A.C. SOLENOID OPERATED 
FLUID VALVE 
Will handle liquids or gases up to 7 p.s.l. Forged 
brass body, stainless steel core and spring. } In. 
b.s.p. Inlet /outlet. Precision made. British mfg. 
PRICE: £1.75. Post 25p. Special quotation for 
quantity. NEW In original packing. 

FOOT SWITCH 
Suitable for Motors, Drills, etc., etc. 
5 amp. 250 Volt. Price 75p. Post 15p. 

PARVALUX 
TYPE: SDI.S /86896/0) 
230/250v. A.C. 50 r.p.m. 7 lb/ins 
Continuously rated, Incl. base £ &00. 
Post 30p. New and unused. 

GENERAL ELECTRIC POWER.. 
GLAS TRIACS 
10 amp. Glass passlvated plastic Triac. Latest device from 
U.S.A. Long term reliability. Type SC 146D 10 amp. 400PIV 
£1.00. Post 5p. Type SC 146E 10 amp. 500PIV. £1.30. Post 5p. 
(Inclusive of data and application sheet) suitable Diac tip. 

'HONEYWELL' PUSH BUTTON, 
MOUNTING MICRO SWITCH 

ASSEMBLY 
Each bank comprises of a change -over 
rated at 10 amps 240 volt A.C. Black 
knob 1 In. die. Fixing hole In. Prices: 

1 -bank 30p, 2 -bank 40p, 3 -bank 50p. 
(Illustrated) Inc. P. & P. Special quotes 
for quantities. 

PANEL 

VERY SPECIAL OFFER 
MICRO SWITCH 

-.5 amp. c/o contacts. M.f.g. bg. Honeywell. 
NEW: Twenty fro £130. Post 10p. 
(Min. order 20). 

`HONEYWELL' LEVER 
OPERATEDMICROSWITCH (.1 

15 amps 250 volt A.C. c/o contacts. e NEW In maker's carton. Price 10 for - - 0 I(.l 
£1 90. Post 15p. {G. 

a103 

INSULATION TESTERS (NEW) 
Test to I.E.E. Spec. Rugged metal con- 
struction, suitable for bench or field 
work, constant speed clutch. Size L. 8 In., 
W. 4 In., H. 8 In., weight 6 lb. 
500 VOLTS, 500 megohms £20.00. Post 
60p. 
1,000 VOLTS, 1,000 megohms £34.00. 
Post 60p. 

STROBE! STROBE! STROBE! 
* FOUR EASY TO BUILD KITS USING XENON WHITE * * LIGHT FLASH TUBES, SOLID STATE TIMING + 

TRIGGERING CIRCUITS PROVISION FOR EX- 
TERNAL TRIGGERING. 2130 -250v. A.C. OPERATION. * EXPERIMENTERS "ECONOMY" KIT 
Adjustable 1 to 30 Flash per sec. All electronic corn- 

* P nei P. t 
Including Xenon Tube + Instructions £630. * 

* INDUSTRIAL KIT .91 * Ideally suitable for schools, laboratories etc. Roller * * tin printed circuit. Adjustable 1 -80 f.p.s., approx. S * * output of Hy- Lyght. Price £1030. Post 50p. * HY -LIGHT STROBE * * Designed for use in large rooms, halls and utilizes a * * silica tube, printed circuit. Speed adjustable 1 -20 f.p.s. * * Light output greater than many (so called 4 Joule) * strobes. Price £1200. Post 50p. * * 'SUPER' HY -LIGHT KIT * 
* Aÿ roo. 4trobes 

the light output of our well proven * 
Variable speed from 1 -13 flash per sec. * Reactor control circuit producing an intense white * * light. ONLY £2000. Post 75p. 4t 

* ATTRACTIVE, ROBUST. FULLY VENTILATED * _ 
METAL CASE for the Super Hy -Lyght Kit including * * reflector. £7.00. Post 60p. * 

* FOR HY -LYGHT STROBE incl. reflector, £4.75. 
Post 25p. 

* 7 -INCH POLISHED REFLECTOR. Ideally suited * for above Strobe Kits. Price 55p. Post 15p. * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * RAINBOW STROBE FOUR LIGHT CONTROL * * MODULE 
* Will operate four of our Hy -Lyght or Super Hy -Lyght * * Strobes in either 1, 2, 3, 4 sequence; 2 + ; or all together. * * Thoroi ghly tested and reliable. Complete with full * * connection instructions. Price: £1900. Post 50p. Send * * S.A.E. for details. * 
* * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* COLOUR WHEEL PROJECTOR 
* Complete with oil filled * * colour wheel. 10O watt lamp. 1 :. * * 200/240V AC. Features ex- * * tremely efficient optical * 

system. system. £18.50. Post 5Op. * * 6 INCH COLOURWHEEL * As used forDisco lighting effects, 'ul * * etc. Price £5.00. Post 30p. 

* I R.P.M. MOTOR * * 200(240 Volt A.C. 1 r.p.m. synchronous motor 2 watt. * * A /clock. Spindle 10 mm. long. 3 mm. dia. Motor only * * 20 mm deep. Fixing centres 44 mm. Price £1.10. Post 5p. * * Suitable for above colour wheel. * 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 
* BIG BLACK LIGHT * * 400 Watt. Mercury vapour ultra violet \ 

lamp. Extremely compact and powerful * source of u.v. Innumerable industrial II * * applications also ideal for stage, display, t\ * * discos etc. P.F. ballast is essential with * * these bulbs. Price of matched ballast and , . * 
* Polsf 

b 0;600. Post £1. Spare bulb £700. r 

* BLACK LIGHT FLUORESCENT U.V. TUBES * 
.R. 4ft. 40 watt. Price £5.50. Post 30p. 2ft. 20 watt £425. * 

I * O 

Post 
watt £1.60. Post 15p. 9i n.6 watt £1t30. Pó t 115p. Coin- * * plate ballast unit and holders for either 0' or 12" tube. * * £1.70. Post 25p. (9in. x 12in. measures approx.). 4t * * * * * * * * * * * * * * * * * * * * * * * * * ** 
ELECTRONIC ORGAN KIT 

Easy to build, solid state 
Two full octaves (less 
sharps and flats). Fitted 
hardwood case, powered 
by two penlite 15v. bat- 
teries. Complete set of 

parts including speaker, etc., together with full Instructions and 
10 tunes. £325. Post 35p. 

50 in 1 ELECTRONIC PROJECT KIT 
50 easy to build Projects. No soldering, no special tools 
required. The Kit includes Speaker, meter, Relay, 
Transformer, plus a host of other components and a-56- 
page instruction leaflet. Some examples of the 50 possible 
Projects are: Sound level Meter, 2 Transistor Radio, 
Amplifier etc. etc. Price £7.75 post 25p. 

VAT 
All paces 

subject to are 

10% VAT. 
(100 in the L) 

To all orders add 100o VAT to total 
value of goods including carriage, 
packaging. 

ALL MAIL ORDERS, ALSO CALLERS AT 

57 BRIDGMAN ROAD, CHISWICK, 
LONDON, W4 5BB. Phone: 01- 995 1560 

Closed Saturdays. 

INSULATED TERMINALS 
Available in black, red, whits, 
yellow, blue and green. Now 
top each. Incl. P.6 P. Minimum 
order 6. 

METER BARGAIN 
BALANCE /LEVEL METERS 
100-0 -100 Micro Amp. Size 1 #In. x 1 51n. X }In. 
Price only 70p. Post 5p. 

METERS NEWT 2 #In. FLUSH ROUND 
available as D.C. Amps 1, 

5, 
10, 15, or A.C. Amps 

5, b, , 20. Both types os t 15p. 
l 
e 

VOLTMETER 0.300V. A.C. £2.00. Post 15o. 

RE LAYS SMIIENINAETNUSREPLREESLASYESY, etc. 

1 2 3 4 1 2 3 4 

52 4 -6 6M 60p' 700 15 -35 2c /oHD 70p 
700 6-12 

150 8 -12 4 c/o 80p' 700 16 -24 6cM HD 10p 
185 8 -12 6 M 60p 700 20 -30 8 e/o $0p 280 8 -16 2 c/o 80p' 1250 24 -36 4 c/o SOp' 410 10 -18 4 c/o 70p 2500 36 -45 6 M 60p 
700 12 -24 2 c/o 80p' 2400 30 -48 4 e/o 50p 700 16 -24 4M28 60p 9000 40 -70 2 e/o 50p 
700 16 -24 4 c/o 110p 15k 85 -110 e M 50p (1) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) Price HD =Heavy Duty. All Post Paid. (*Including Base) 
9 VOLT D.C. RELAY 
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 5p. 
12 VOLT D.C. RELAY 
3 c/o 5 amp contacts. 120 ohm coil. 75p. Post 5p. Similar to illustration below. 

230 VOLT A.C. 'DIAMOND H' RELAYS 
(Unused) 
Three sets clo contacts rated at 5 amps. ' 
Price 55p inc. P. a P. (100 lots £4000). 4 
24 volt A.C. 3 c/o 55p. Post 5p. 

230 VOLT A.C. RELAYS 
One set c/o contacts rated at 7.5 amps. Boxed. Price 50p. 
Post 5p. 

MINIATURE RELAYS 
9 -12 volt D.C. operation. 2 clo 500 M.A. contacts. Size only 
1 in. )(#x1 in. Price 60p. Post 5p. 
30-36 v. D.C. operation. 2 clo 500 M.A. contacts. 3,200 ohm 
coil. Size only 1x- ,=¡X#} In. 40p. Post 5P. 
MINIATURE LATCHING RELAY 
Mfg. by Clare- Elliott Ltd. (Type F) 2 c/o permanent latching 
in either direction. Coil 1150 ohm. 15 -30 v. D.C. New 65p. 
Post 5p. 

BLOWER UNIT 
200 -240 Volt A.C. BLOWER UNIT 
Precision German built. Dynamically 
balanced, quiet, continuously rated, 
reversible motor. Consumption 60mA. 
Size 120mm. dia. o 60mm. deep. 
Price £3.00. Post 30n. 

VENNER TIME SWITCH 
TYPE MSHP 
200/250 Volt 2.ON /2 -OFF every 24 hours at any manually pre -set time. 20 amp contacts. Fitted die -cast case. Tested and in good condition 
£4.75 Post 25p. 

4 BANK 3 c/o PUSH BUTTON 
ASSEMBLY 

Complete with black rectangular 
buttons. 5 units 05p. Post 15p. 
(5 units min.). 

1.0/4116611 New ceramic construction, vitreous 
enamel embedded winding, heavy duty 

brush assembly, continuously rated. 
25 WATT 10/25/50/10012501300 /500 /1k ohm £115 Post 10p. 
50 WATT 1/ 5110 /25/50/100 /250 /500 /lkll5k/ ohm 
£1 SO. Post 10p. 
100 WATT 1/5/10/25/50/100/250/500/110.5k/2.5k/3-5k/5k ohm 
£2.35. Post 15p. 
Black SilverSkirted knob calibrated in Nos. I-9.11 
in. dia brass bush. Ideal for above Rheostats, 22p ea. 

UNISELECTOR SWITCHES- NEW 
4 BANK 25 WAY FULL WIPER 25 ohm coil, 24 v. D.0 

operation £6.90. Post 30p. 
6 BANK 25 WAY FULL WIPER 25 ohm 
coil, 24 v. D.C. 17.90. Post 30p. 
B BANK 25 WAY FULL WIPER 
24 v. D.C. operation £9.50. Post 40p. 

BODINE TYPE N.C.I. 
GEARED MOTOR 
(Type J) 71 r.p.m. torque 10 lb. In. 
Reversible 1170th h.p. cycle .38 
amp. (Type 2) 28 r.p.m. torque 20 
lb. In Reversible 1/30th h.p. 50 cycle 28 amp. 
The above two precision made U.S.A. motors are offered in 
'as new' condition. Input voltage of motor 115e A.C. Supplied 
complete with transformer for 2301240v A.C. Input. 
Price, either type £4.84 Post 50p. or less transformer £2.75. 
Post 40p. 
These motors are Ideal for rotating aerials, drawing curtains, 
display stands, vending machines, etc, etc. 

600 WATT DIMMER SWITCH 
Easily fitted. Fully guaranteed by makers. Will 
control up to 600 watts of all lights except fluor- 
escent at mains voltage. Complete with simple 
Instructions. £2.75. Post 25p. 

2000 WATT POWER CONTROL 
For Power tools, Heating, Sewing Machines, Lighting etc 
£5.00 Post 27p. 

VICE TRADING CO. 
SHOWROOMS NOW OPEN 

AMPLE PARKING 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET, 
LONDON, WC2H 7JJ. 

Tel.: 01-437 0576 
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R.S.T. VALVE MAIL ORDER CO. Blackwood Hall, 16A Wellfield Road, 
London, SWI6 2ßS Tel: 01 -677 2424 R.S.T. 

VALVES 
AZ31 066 
AZ41 060 
CBL31 1.00 
CLOS 150 
CY31 0.50 
DAF91 080 
DAF96 060 
DCC90 186 
DF91 030 
DF96 0.50 
DK91 046 
DK92 0.70 
DK96 080 
DL92 0 40 
DL94 0.48 
DL96 0.54 
DM70 0.80 
DY86 0-35 
DY87 0 36 

DY802 087 
EABC80 

0-38 
EAF42 0.80 
EAF801060 
EBC33 080 
EBC41 0-86 
EBC81 0.33 
EBF80 040 
EBF83 040 
EBF89 0.32 
EBL31 160 
ECC40 1.00 
ECC81 0.40 
ECC82 088 
ECC83 0.38 
ECC86 0.40 
ECC88 040 
ECM 0-36 

TRANSISTORS 
11121 0.17 217708 0.15 
1N33 0.20 2N1302 0.18 
1/14001 0.07 2/41303 018 
1N4002 0.08 2 111304 0.22 
1N4003 0'10 251305 0432 
1N4004 0.10 2/11306 0.25 
1/44006 045 2141307 0ßb 
18111 0 13 2142147 0.75 
18131 0.13 2N22180.20 
18132 0.13 2142444 111 
20220 0.83 2 /12646046 
26301 0.20 21429260.10 
20302 0.22 2/13702 0.10 
214696 0.15 3 /13703 0.10 
2 /1607 0.15 2 /13704 0.12 
3 /1706 0.10 2 /137060.10 
2N706A0.12 21,3707 0.18 

Industrial Valves 
1B3GT 
1B24 
1B35A 
1B63A 
1N31 
1N21B 
1N23B 
IN23CR 
1X2A 
1X28 

2A3 
IA816 
2026A 
2034 
2C39A 
2C43 
2D21 
2D21W 
2E26 
2331 
2333 
3300 
2354 
23564 
2K25 
2K26 
31128 
2K45 
2X2A 

3A/107A 
3A/108A 
3A/108B 
3A/109B 
3A /110A 
3A /110B 
3A/146J 
3A/167M 
3Aí 
3B/240M 
3B/241M 
3834 

3B28 
3B29 
3031 
3023 
3024/240 
SC45 
30X 10045 
3E29 
3J/121E 
33 /160E 
33/170E 
3Q/150E 
3Q/195E 
384 
3V/340B 
3V/390A 
3V/390B 

4 -126). 
4 -250A 
4 -400A 
4B32 
4035 
40X250B 
4E27 
4350 
4362 
4.153A 
4.133 
4 %160A 
4X1ó0D 
4X25014 

6ß/251M 
5B/2ó2M 
5B/254M 
5B/255M 
5B/258M 
6B/257M 
5022 
óD21 
6114011 
5U4GB 

Integrated Circuits 
7400 .. .. 0.20 
7401 .. .. o-20 

7402 .. 0.20 
7403 .. .. 0.20 
7404 .. .. 0.20 
7405 .. .. 0.20 
7406 .. .. 0.30 
7407 .. 0.30 
7408 .. .. 0.20 
7409 .. 0.45 

ECF82 040 
ECH35 1-00 
ECH42 075 
ECH81 0.30 
EOH83 045 
ECH84 045 
ECL80 0.60 
BCL82 085 
ECL86 040 
ECLL800 

2-25 
EF37A 1.20 
EF39 060 
EF4l 0-85 
EF52 1.26 
EF80 025 
EF85 0.35 
EF86 0.80 
EF89 0.28 
EF91 0.87 
EF92 0.40 

EPOS 0-75 
EF183 080 
EF184 0-35 
EH90 0.40 
EL33 1.75 
EL34 050 
EL37 2.35 
EL41 0-75 
ETAS 065 
EL84 0-26 
EL91 0-40 
EL95 0-35 
EL360 1-20 
ELL80 1-00 
EM80 045 
EM81 060 
EM84 0.36 
EY51 040 
EY86 0-40 
EZ40 050 
EZ41 0.76 

EZ80 0.28 
EZ81 029 
EZ90 0.40 
GY501 080 
GZ30 0.45 
GZ32 0.50 
GZ34 080 
H63 0.90 
HL41DD 

070 
HN309 160 
KT61 1.75 
KT66 286 
KT81 (705) 

118 
KT88 290 
KTW81100 
KTW62100 
N78 2.75 

OA2 0-40 
OB2 0.40 
OZ4 0.46 
PC86 080 
PC88 0.60 
PC900 048 
PCC84 0-40 
PCC89 060 
PCC1890.80 
PCF80 030 
PCF86 080 
PCF801060 
PCF8020-50 
PCF8050.90 
PCF8000.75 
PCF8080.90 
POLBI 0-35 
PCL83 085 
PCL84 0-45 
PCL85 0.60 
PCL86 0-45 

PD500 180 
PEN45DD 

0-76 
PFL2000-86 
PL36 0-55 
PL38 2.25 
PL81 0.60 
PL82 0-45 
PL83 045 
PL84 0-40 
PL600 080 
PL504 0-80 
PL508 0-90 
PL509 1-60 
PL801 1-00 
PL802 0-95 
PY32 083 
PY33 063 
PY81 0-30 

PY82 0-86 
PY83 0-88 
PY600 1-00 
PY800 047 
PY801 0-60 
8P41 3-00 
8P61 075 
T41 100 
1726 0.86 
1726 086 
17191 0-75 
17404 070 
17801 1-18 
UABCBO 

0.40 
UAF42 0.65 
UBC41 0-65 
UBF80 0.40 
UBF89 040 
170085 045 

UCH42 070 
UCH81 040 
UCL82 036 
UOL83 0.65 
ÚF41 0.85 
ÚF89 0.40 
ÚL41 0.85 
17084 0.43 
ÚY41 0.48 
UY85 0.40 
VP4B 1.25 
VR76/30 

0.48 
VR105/30 

0.40 
VR160 /30 

0.40 
Y63 126 
1R5 0.45 
185 030 

1T4 0-30 
384 0-40 
3V4 048 
6R4GY 0-75 
5174G 0.40 
6V4G 0.60 
6Y3GT 0-45 
57,40 0.46 
6/30L2 0-90 
6AL5 0-22 
BAQ5 0-42 
6A87 0-85 
BAT6 0-88 
BAU6 0.30 
8AV6 0.40 
6BA6 0-28 
6BE6 0.32 
6BH6 076 
61336 0.56 
6BQ7A 0-65 
6BR7 090 

6BW6 0.90 
BBW7 0.90 
6C4 0.35 
6CD6G 1.30 
80116 0.80 
6E5 1.00 
6F23 0.90 
MOOT 0.40 
ó376T 0.45 
6K60T 0.75 
BK7GT 0.35 
6K8GT 0.60 
óP26 1.75 
6Q70T 0.43 
6807M 0.46 
88J7GT 0.30 
68L7GT0.45 
68N7GT 

0 45 
6U4GT 0.70 
61750 1.00 

MGT 046 
6X4 0.40 
6XOGT 0.46 
7B6 0-75 
7B7 0-70 
705 1.18 
7C6 0.76 
7H7 0.70 
787 2.26 
7Y4 0.75 
12AC6 0.60 
12AD6 0.80 
1216E6 0.60 
12AT6 0 40 
12AT7 0 40 
12AÚ6 0.45 
12AÚ7 0.33 
12AX7 0.33 
12BA6 0.45 
12BE6 0.50 
12BH7 0.50 

2/13709 110 
2N3710 0-10 
2143711 010 
2N3819 0'86 
224286 0.16 
2144289 0-16 
AC126 0-20 
AC127 0.25 
AC128 0.20 
AC176 020 
AC187 0-25 
AC188 0-25 
ACY17 030 
AD140 050 
AD149 060 
AD161 037 
AD162 087 
AF114 026 
AF115 0-86 

5Z3 
6240 

BAF4A 
6AK6 
8/.505 
BAM6 
6AN5 
6AN8 
OARS 
BAB6 
BAU4GTA 
6AU6GT 
BA116 
6AV5GTA 
6AW8A 
BAX6GT 
6B40 
6BA8A 
8BK4 
6BK7A 
6BL7GTA 
6BN6 
6BR7 
81487 
6BX7GT 
BBZB 
6CB6 
BCHB 
6CL8 
60W4 
6DK6 
6DQ6B 
6EA8 
6F33 
6116(metal) 
6K70T 
6U8A 
6V6(1T 

AF116 0-26 
AF117 0-25 
AF139 0-30 
AFZ12 110 
BC107 0-10 
BC108 010 
BC109 0-10 
BC315 0-20 
BC116 0-25 
BC117 0.50 
BC169C0.16 
BCY34 0-30 
BD121 0-86 
BDI23 0-80 
BF115 0-25 
BF173 0-26 
BF180 0-35 
BF181 0-36 
BF194 077 

12E1 
12E14 
13D1 
13E1 
28D7 
2901 
53KU 
7óB1 
7501 
83A1 
8íA1 
85AI 
90AG 
90AV 
9001 
90CG 
90CV 
9íA1 
100TH 
1í0B2 
1í0B3 
15001 
15002 
15003 
10004 
260TH 
328 
329 
631 -P1 

705A 
715A 
715B 
723A/B 
725A 

BF195 015 
BF196 016 
BF197 0-15 
BF861 0-28 
BF898 028 
BFY50 022 
BFY61 0.20 
BFY62 022 
BTY791 

1002 0-75 
BY100 016 
BY126 046 
BY127 0.17 
BYZ88C 

series 0-15 
CR81/05 

0.25 
CR81/40 

047 

CR83140 
0.50 

C810B 3-13 
CV1O2 0-18 
CV1(13 048 
CV253 1-00 
CV2164163 
CV2165183 
CV7108 4-00 
CV7109 3-75 
DD000 0-15 
DD006 0-18 
GET1020.30 
GET103022 
GET116060 
(1ET875025 
GEX66 1.25 
GEX641 

0-75 

GJ7M 0-37 
K8100A0.20 
MAT101 

0-80 
MAT120 

126 
MAT121 

030 
MJE370097 
MJE5200.87 
MJE2955 

1-37 
M3E3056 

0-87 
MPF102 

0-42 
MPF1030.35 
MPF104 

037 

NKT128 
035 

NKT2I1 
0-25 

NKT213 
026 

NKT214016 
NKT216 

0-37 
NKT217 

036 
NKT218 

113 
NKT301 

0-04 
NKT304 

0-75 
NKT401 

087 

NKT403 
0.75 

NKT404 
0-55 

NKT7130.25 
OAS 0.20 
0A0 0.12 

oA9 
°A10 
0A47 
OA70 
0A71 
0A79 
OAK 
0A85 
0A86 
oA90 
0A91 

0.10 
0.25 
0.10 
0.10 
0.10 
0.10 
0.08 
0.12 
0.15 
0.08 
0.07 

oA95 007 
0A200 007 
oA202 0-10 
0A210 026 
OA211 0-20 
oA22020.42 
OAZ210082 
OAZ2110-32 
OAZ2420-23 
OAZ244022 
oAZ246023 
0016 060 
OC16T 0.38 
0019 087 
0020 086 
0022 0-50 
0023 080 
0024 0-80 
0015 0.37 

0026 0.25 
OC28 0-60 
0029 080 
0030 0-40 
0035 0.60 
0036 080 
0041 0-25 
0042 0-30 
0043 040 
0044 0-17 
0C44M 0.17 
0045 0.18 
OC45M 0-18 
0046 0.27 
0057 080 
0058 080 
0059 086 
0068 050 
0070 0.12 

0071 0.12 
0072 0-20 
0073 0.30 
0074 0.30 
0075 0.26 
0076 0-25 
0077 0-40 
0078 0-20 
0078D 0.20 
0079 0-22 
0081 020 
0081D 0-20 
0081M 0-20 
OC81DM 

0-18 
OC81Z 0-40 
0082 026 
OC82D 0.20 
0083 0-26 

30015 1.00 
30017 1-10 
30018 0-90 
30F5 1.00 
SOFL1 0-80 
30FL14 0-90 
SOL16 0-95 
SOL17 0-86 
SOP12 1.00 
30P19 0-95 
SOPL1 096 
SOPL13 1-10 
30PL14 1-25 
36L6GT076 
35W4 0-40 
36Z3 0-76 
3OZ4GT0-70 
6006 0-80 
60CD6G 

120 
80 0.80 

0084 025 
00123 086 
00139 0.26 
00140 0.86 
00141 0.80 
00169 0-20 
0C170 0.26 
00171 080 
00200 040 
00201 0-70 
00202 080 
00203 040 
00204 040 
00205 0.76 
00206 090 
00207 0-90 
OCP70 0-42 
007'71 0-97 
ORP12 060 

807 060 
6080 1-75 
8146 1-60 

TUBES 
2AP1 4.00 
SBPI 3-50 
3DP1A 3.40 
3E01 1000 
SFP7 160 
30P1 3.50 
6BP1 4-00 
5CP1 5.00 
6FP7 8-00 
88D 10-00 
CV429 22.00 
OV980 8-00 
DG7-5 8-00 
D67-81000 
VCR1388-00 
VCR139A 

8-00 

ORP80 0-40 
ORP81 0-42 
BX640 060 
071642 0.80 
0X643 0-70 
Z821 0-15 
Z83'2 0-45 
Z8170 0-10 
Z8178 040 
Z8271 018 
ZT21 0-25 
ZTX1070-15 
ZTX1080-12 
ZTX3000-12 
ZTX3040-25 
ZTX5000-16 
ZTX6030.17 
ZTX6310.26 

815 
828 
829B 
830B 
860 
866 
866A 
886E 
827A 
881R 
691R 

954 
956 
958 
957 

5726/ 
6AL6W 

5727/ 
2D21W 

6749 
6750 
5751 
5802 
5814 
0825 
5840 
5963 
6985 

6923 
6939 

7193 
7203 
7360 
7686 

8013 508079 
8025A M8080 

M8081 
M8082 
M8083 
508091 

6000AQ5W M8098 

6021 
M8097 

1625 6057 
M8098 OT16 

6068 13201A 
M8100 

2050 8059 
518136 QÁ2400 

2050W 6060 A1834 
508137 QÁ2403 RIO 

2051 8061 A2087 
518140 QA2404 R17 

6063 A2134 DA30 M8141 QA2406 1338 

4003A 8063 A2293 0441 F6057 
M8142 QA2407 011E12 

4212D or E 8064 42428 DA42 F6060 M8144 QB3 /300 8130 

4342). 6086 A2521 DÁ100 F8061 
M8149 QB3 -0.750 013011 

43130 8087 A2900 DET22 Fß003 M8157 QB4 -1100 0TV280/40 

4328A 8072 ACTO 52003 
M8161 QF41 6íV280/80 

4887 6073 ACTS E66L FIC219 M8162 QF45 81741 

5544 6074 
E800C FX227 

M8183 QQV02 -6 01742 

5645 8080 E8OFO 508187 QQV03-10 

60970 ESOP 01 /371K 508179 QQV03-30 

5642. 8130 
E8OL 0120/1B 318190 QQV03.20 

6644 6136 
E8OT 0160128 508190 QQV03 -20A 

5651 8189 
E81CC 0180/21 M8204 QQV04 -15 

6670 8197 
E81L 0240/2D M8212 QQV08 -40 

801 0872 6201 
E82CC 0400/1K M8214 QQV06 -40A 

803 6676 8302 
E8300 0114 M8223 QB70 /20 

805 6687 6203 E83F GT1C M8224 Q075/20 

807 5896 , 6206 C10 E88C0 GTB120W M8226 Q075/40 

11E3 808 5702 6380 01K E9000 OTR160M8 508232 Q875/60 

11E13 811 5718 8442 CAA322 E9OL 01718 508237 Q083/3 

12AY7 811A 5719 8463 CVO E9150 61720/21 508245 Q892 /1ß Z300T 

12B4A 812A 5725/ 6650 01725 E9SCO GUN ME1400 Q89ó /10 2769 

12BY7A 813 6A88W 6807 CV28 E18000 0 11171 ME1401 00105/45 Z80317 

7410 .. .. 0.20 7457 .. .. 0.85 7478 .. .. 0.45 74107 .. 0.60 74157 .. 1.80 

7411 .. 0.23 7438 .. 0.65 7480 .. .. 0.80 74110 .. 0.80 74170 .. 4.10 

7412 .. 0.42 7440 0.20 7482 .. .. 0.87 74111 .. 1.95 74174 .. 2.00 

7413 .. 0-30 7441424 0.75 7483 .. .. 1.00 74118 .. 1.00 74175 .. 1.35 

7418 .. 0.30 7442 .. 0.75 7484 .. .. 0.90 74119 .. 1.90 74176 .. 1.80 

7417 .. 0.30 7450 0.20 7488 .. .. 0.45 74121 .. 0.60 74190 .. 1.95 

7420 .. 0.20 7451 .. 0.20 7490 .. 0.76 74122 .. 1.35 74191 .. 1.95 

7422 .. 0.48 7463 .. 0.20 7491414 .. 1.00 74123 .. 2.70 74192 .. 2.00 

7423 .. 0.48 7454 .. 0.20 7492 .. .. 0.75 74141 .. 1.00 74193 .. 2.00 

7435 .. 0.48 7480 .. 0.20 7493 .. .. 0.75 74146 .. 1.50 74194 .. 2.50 

7427 .. 0.42 7470 .. 0.30 7494 .. .. 0.80 74150 .. 3.35 74195 .. 1-85 

7428 .. 0.50 7472 .. 0.30 7495 .. .. 0.80 74161 .. 1.10 74198 .. 1.60 

7430 .. 0.20 7473 .. 0.40 7496 .. .. 1.00 74164 .. 2.00 74197 .. 1.50 

7432 .. 0.42 7474 .. 0.40 7497 .. .. 8.25 74166 .. 1.55 74198 .. 4.60 

7433 .. 0.70 7476 .. 0.66 74100 .. 2.60 74106 .. 1.55 74199 4.80 

FROM 1ST APRIL ALL ORDERS SUBJECT TO V.A.T. AT APPLICABLE RATE. THIS MUST BE ADDED TO TOTAL ORDER PRICE INCLUDING POSTAGE. 

Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. I p.m. to 3 p.m. Express postage Sp. for one valve; p each additional valve. 

Express postage: 3p for one transistor, and Ip for each additional. Over IO post free. All orders over E5 post free. Valves tested and released to A.R.B. 

specification if required. (Full valve availability. List on request, S.A.E.) 

CV28 
CV31 
CV46 
OVSS 
CV73 
OV74 
0V86 
CV118 
GV121 
CV124 
CV128 
CV131 
CN132 
CV133 
CV136 
CV136 
CV137 
CV138 
CV140 
CV144 
CV160 
CV173 
OV187 
CV188 
CV190 
CV220 
CV261 
CV273 
CV284 
C17288 
CV287 
CV316 
CV329 
CV337 
C.V342 
CV345 
CV354 
CV359 
CV380 
CV371 
CV372 
CV378 
CV391 
CV395 
CV397 

CV404 
CV416 
CV416 
CV417 
CV438 
011434 
CV447 
CV449 
CV488 
CV489 
CV488 
CV491 
CV492 
011493 
CV717 
CV808 
CV1072 
CV1076 
CV1092 
CV1219 
CV1543 
CV1476 
CV1478 
CV1477 
CV1478 
CV1794 
CV1480 
CV1481 
0171482 
CV1787 
CV1832 
CV1833 
CV1835 
OV1994 
CV2000 
CV2131 
CV2164 
CV2156 
CV2180 
CV2179 
CV2235 
CV2237 
OV2238 
CVI253 
CV2289 

062325 
CV2361 
0172466 
CV2O18 
CV2519 
C172520 
0172522 
0172721 
CV2901 
CV3523 
0173929 
CV3988 
CV3988 
CV3991 
0173998 
CV4001 
CV4002 
CV4003 
CV4004 
CV4006 
CV4006 
CV4007 
CV4008 
CV4009 
CV4010 
CV4011 
CV4012 
CV4013 
CV4014 
CV4016 
CV4016 
004017 
CV4018 
CV4019 
CV4020 
OV4022 
0114023 
CV4024 
0174026 
CV4028 
0174033 
CV4035 
C174038 
0V4039 
CV4040 

CV4043 
CV4044 
CV4048 
C174048 
CV4053 
CV4068 
0174059 
CV4060 
CV4082 
CV4063 
CV4064 
CV4079 
0174501 
CV4602 
CV4603 
CV4504 
CV4507 
CV4608 
CV5080 
CV8004 
CV8008 
CV6046 

E180F 
E181CC 
E182CC 
E186F 
E188CC 
EA50 
EA52 
EA78 
ECM 
ECF804 
EF60 
EF54 
EF65 
EF804 
EFP60 
EL91 
EN30 
EN31 
EN32 
EN91 
E81774 
E81178 
E81777 

0XU2 
001173 
G%174 
GXU5o 

KT88 
KT87 
KT88 

9001 
9002 
9003 
9004 
9005 
9006 

51E1403 
24E1404 
ME1600 
50E1í01 

osa 
0A3 

0A40 

OBI 
OB3 
OD3 
003 
OZ4 
OZIA 

Q8108/45 
Q8160/15 
Q81ó0/30 
Qß160/36 
Q81ó0/40 
Q0150/45 

Q81200 
Q81202 
Q81203 
Q01205 
QÚ37 
QV03.1I 
Q1704.7 
Q1700 -25 
Q1706 -20 
QYS -12óA 
QY4.260A 
Q174-400A 

BIC 1E 
B890 
B81ó9 
BTS 
BT35 
BT45 
BT79 
BT83 

TD03-10 
TT1O 
1721 
TTR31MR 
TZ40 

U17 
1719 
1727 

VL8631 

LOW PROFILE 
SOCKETS 

14 pin DM, 15p. 
16 pin, DIL. 17p 
Stockists of English 
Electric, Ferranti, 
M.O. Valva Co., 
Mullard, S.T.C. 

Tan1i5t0nTE1EPHONE AMPLIFIER ` - Our 
prir.2 
ONLY 

£4.25 
Increase efficiency of Office, Shop and 
Workshop with this DELUXE TELE- 
PHONE AMPLIFIER which enables 
you to take down long telephone 
messages or converse without holding 
the handset. Just moisten the suction 
pad and stick it to one side of the 
telephone. A useful office aid. On/Off 
switch. Volume control. Operates on 
one 9v battery. Size Sin. x 4in. Ready 
to operate. Complete with battery. 
P L P 27p. 

03.75 
This NEW, versatile De Luxe 4- 
Station Transistorised Intercom 
el Master and 
wall mounting can solve f your e8 com- 
munication problems instantly. Effeo- 
tive range 300ft. Call/talk /listen from 
Master to Suba and Sube to Master. 
With Selector switch. Ideally suitable 
for office, shop, home or surgery. 
Adaptable for Mains. Complete with 
three 66ft. connecting wires and 
accessories. On/Off switch volume 
control. P. & P. 47p. 

WEST LONDON DIRECT SUPPLIES 
169 KENSINGTON HIGH STREET, LONDON W8 6SN 

Audio Connectors 
Broadcast pattern jackfields, jackcords, 
plugs and jacks 
Quick disconnect microphone connectors 

Amphenol (Tuchel) miniature connectors 
with coupling nut 
Hirschmann Banana plugs and test probes 

XLR compatible in -line attenuators and 

reversers 
Low cost slider faders by Ruf 

Future Film Developments Ltd. 

90 Wardour Street 
London W1V 3LE 

01- 437 1892/3 

WW -133 FOR FURTHER DETAILS 
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KELLNER- ELECTRONIC KG BERLIN 
PRESENT 

electronic construction kits 
SOLE DISTRIBUTORS A. MARSHALL & SON [LONDON] LTD. 
IN THE 42 CRICKLEWOOD BROADWAY, LONDON, NW2 
UNITED KINGDOM Telephone: 01 -452 0161/2/3 

AMPLIFIERS 
VV1 -A simple pre -amp kit -suitable for 

crystal receivers, microphones etc. 
Price £1.93. P & P 20p. 

EV3 -Distortion compensated pre -amp in 
accordance with R.I.A.A. standards. 
Operating voltage: 20 volts. 
Current consumption approx. 1mA. 
Amplification factor: approx. 50db. 
Imput impedance: 50k ohm. 
Frequency response: 20Hz- 40kHz. 
Price: £4.00. P & P 25p. 

ES3 -3 watt amplifier kit. Suitable for record 
players etc. 
Price: £3.70. P & P 20p. 

ES15 -15 watt Hi -Fi amplifier kit. Two of these 
for an excellent stereo set. Complete 
with tone control network and pre -amp. 
Operating voltage: 30V. 
Max power output: 20w. 
Input sensitivity: 250mV with pick up. 
Output impedance: 4 ohm. 
Tone control range: Bass +20db. 
Treble f20db 
Price: £11.94. P & P 25p. 

ES30 -30 watt Hi -Fi power amplifier kit. Can 
be used with most pre -amp kits. 
Price: £8.32. P & P 25p 

ES50 -50 watt Hi -Fi power amplifier kit. A 
higher output version of the ES30. 
Price: £9.53. P & P 25p. 

AV7 -An aerial amplifier kit. Connected 
between your aerial and receiver 
becomes a noise free signal booster. 
Operates on LW, MW, SW, VHF and 
T/V Channels 2 -12. Requires 4 -12V. 
Current consumptin: 2mA. 
2 -25db amplification factor -input im- 
pedance 50 -80 ohms. 
Price: £1.83. P & P 20p. 

GAMES 
EW18: Electronic Dice 
Construction kit. 
Play your games the 
electronic way. Uses 
latest integrated circuit 
Gives random counts 
from one to six. Battery 
operated. Price £5.91. 
P & P 20p. 

EW20: A similar kit to 
the above EW18. This has 
a proximity touch button 
for easier operation. Sim- 
ulates the rolling of a 
dice. 6 volt operation 
current consumption: 
150mA. 
Price: £6.64. P & P 20p. 

TV2: Telephone amplifier 
kit. uses induction coil 
which is fused to back of 
telephone. Output 2w into 
4ohms. Battery operated. 
Price: £5.54. P & P 30p. 

LIGHT SHOWS 
L0350 -A 3 channel light show construction kit. Split the output from your amplifier 

into 3 coloured light channels. that blend and synchronize with your favourite 
mood music. Maximum load per channel 500w. Operating voltage: 6 volts. 
Price: £13.50. P & P 20p. 

L01000 -A one channel Light 
show module. Needs only 
220V a.c. and up to a 
1000 watts of lighting to 
translate your favourite 
record into synchronized 
light. 
Price: £7.00. P & P 20p. 

ST800- Strobe light constuc- 
tion kit. Transform your 
room into a discotheque 
with this 120w strobe. 
Very bright and efficient. 
Operating volts: 220 V a.c. 
Price: £7.11. P & P 20p. 

DIGITAL CLOCK 
HE723- Digital clock construction kit. An ex- 

tremely accurate electronic digital clock using 
15 integrated circuits and one power tran- 
sistor. The reference frequency is in fact 
50Hz mains frequency which is an extremely 
accurate reference source. The estimated 
loss is about two seconds per year. All con- 
struction components are included and a 
comprehensive fault finding chart is included 
in the instruction booklet. The clock can be 
reset at any time by a push button to com- 
pensate for power cuts etc. 
Price: £32.58. P & P 60p. 

RECEIVERS 
MUE7 A very sensitive miniature short wave and VHF receiver kit. Frequency range 

25mHz to 150mHz. Uses standard batteries- 7.5 -12 volts. The ideal companion 
for kit no. UHS 70 or used on its own for short wave and VHF listening. Will 
drive a loudspeaker if used with kits ES2 or ES3. Price: £2.93. P & P 20p. 

WT7 Aircraft communications tuner. Connect this tuner to your medium wave 
radio and receive aircraft, airports and weather stations etc. Listen to pilot 
to control room "talk down ". Hours of entertainment. Ready assembled and 
aligned. Price: £14.00. P & P 40p. 

DE6 Crystal set receiver construction kit. Needs only aerial and earth to operate 
as a superb medium wave receiver. Requires no batteries. Can be used as a 
noise free tape tuner. Price: £2.28. P & P 20p. 

POWER SUPPLIES 
NT15: Mains power supply kit. 4 to 30 volts out. max 

power output 1.5w. Hum voltage under load: 
30mV. without load. 5mVss. internal resistance 
less than 10ohms. Price £6.75. P & P 60p. 

NT85: Mains power supply kit. 5 to 70 volts out. elec- 
tronically stabliised with short circuit proof 
facilities. Output current 1 -2 amps. max power 
output 60W. A valuable asset to any home 
constructors workshop. Price £11.34. P & P 80p. 

TRANSMITTERS 
UHS70. An FM transmitter kit. Frequency range: 

65- 145mHz. Complete with microphone pre -amp. 
Used with your FM radio set or kit No. MUE7, as a 
very sensitive radio microphone. Uses standard 
batteries. Range about half a mile. Price £2.52 P & P 
20p. A G.P.O. License is required. 

W29. Emitter VFO for 2 meter band. 144.146 VFO 
incorporating FM modulator. 12 volts built and 
aligned. Price £14.00. P & P 40p. 

ALARMS 
SL12. An ear piercing electronic siren kit. needs 

only a speaker and a 6 -12 volt battery. Ideal for 
use in a home burglar alarm system. 
Price: £3.50. P & P 25p 

LS30. Light barrier construction kit. Can be used 
in a burglar alarm system or as a parking light 
switch etc. An extremely efficient photo -cell 
system. Price: £6.64. P & P 20p. 

BG1. A 6 volt light blinker kit. Can be used in 
warning light systems etc. 
Price £1.18. P & P 20p. 

D800. 800 watt light and drill speed control kit. 
For light dimming and light duty drill speed 
control. Price £2.70. P & P 20p. 

NF10. LE generator construction kit. A useful 
1000Hz test generator. 12 volt operation. 
Price: £3.91. P & P 20p. 

KL150. A tone control kit used with a pre -amp to 
give a wide variation of tone frequencies, uses 
a modern integrated circuit. Price: £4.07. 
P & P 25p. 

All prices are plus 10% VAT and plus Post and Packing. 
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TEKTRONIX SUA Oscilloscope with L 

plug -In 4220; with CA plug -In £260. 

TEKTRONIX 530 Oscilloscope with T & CA 
plug -Ins E295. 

TEKTRONIX RM17 OSCILLOSCOPE £130. 

TEKTRONIX TIME MARKERS type 181 

£35. 

ROHDE 
del BN 4444462C 30 HZ Rto 30S MHZ. Sizeel30 

23 x 171n. MUST GO. £175. 

ROHDE a SCHWARZ VIDEOSCOPE 
BN 42410112 £650. 

ROHDE a SCHWARZ Analyser BN 48302 

£175. 

AMERICAN SWEEP GENERATOR type 
452. Covers from 5 to 100 MHZ. Has built in 

display and 101 DB Push Button RF Attenua- 
tor in one DB stares, plus Calibrated Marker 
Generator covering 5 to 100 MHZ continuous. 

is high. Su plied for 
Government Contract, 

40V 50 HZ operation 
quality 

atiowith 

£Ó each. Carriage riage £1. 
Size 

50} 

X 91 x 19in. Price 
7 

AMERICAN SWEEP GENERATOR type 
TRM 3 15 to 400 MHZ. £300. 

AMERICAN POWER UNITS STANDARD 
245V 50 HZ Input 28V 40 AMP OUTPUT. Size 
22 x 16 X 91n. Supplied in original transit 
case £25. 

AMERICAN AM GENERATOR type 497. 

4 to 400 MHZ. Supplied with leads, etc., for 
240V 50 HZ operation £35. 

JUST IN 

19" TV MONITORS (Bush) Standard 
200(240 AC Input. 

GERTCH Frequency Meters FM3. 

ROHDE a SCHWARZ VHF Watt 
Meters. 

12" Long Persistance tubes. £1250 ea. 
Incl. carriage & V.A.T. 

MARCONI TF 1026 Frequency Meters 
(Low frequency version). 

SPECIAL 40 MHZ SCOPE SOLARTRON 
CD1212 ONLY £50. Has to be a snag. There 
is-no plug -In Y amps available. 
TB-100 nanosecs per cm. to 5 secs. per cm. In 

24 calibrated ranges. 20 nanosecs per cm. 
with times 5 expansion. 5" flat faced tube. 
Trace locator. 0 -2 microaec. signal dela7. 
Built in calibrator. 1 KHZ square wave. 200 

micro volts to 100 volts in 18 calibrated ranges. 
Tube sensitivity 3 VICM MAIN FRAM Y AMP 
boosts this to better than 200mV per cm. at 
40 MHZ. 240V. 50 HZ input. Complete with 
ull manual including plug-in circuits. Come 

and see one working or Carriage £1.50. 

*STILL at £4250 
Solertron CD 7115.2 Double Beam Oscil- 
loscope DC -9 mcls; 3 mvlcm; trigger 
delay; crystal calibrator; 4" flat faced tube. 
In good working condition. Carr. £1.50. 

SOLARTRON CD 523 Single Beam Oscillo 
scope 3db at 10 MHZ; lmV max sensitivity. 
DC coupled down to 1 vol . 41n. flat faced 
PDA tube. TB from 1 secs. per cm. to 0.1 

microsecs. per cm. plus times 5 expansion 
£50. 

MARCONI TF 195M -0140 KHZ Sine Wave 
Generator 0/40 Volta output Metered. These 
must go £7.25. 

MARCONI TF 801A AM GENERATOR 
10 to 310 MHZ £45. 

MARCONI TF 8018. AM SIGNAL GEN 
ERATOR. 12 to 470 MHZ. In good working 
condition £90. 

MARCONI TF 938 (CT44). Absorption 
Wattmeter 10mW to 6 Watts. Input impedance 
2.5 ohms to 20K ohms. Freq. response flat 
at 20KHZ. Calibrated in volts and dbs. 5in. 
mirror backed meter £9.50. P. & P. 75p. 

MARCONI VVM TF 1041 £2250. 

MARCONI VVM TF 10415 £30. 

MARCONI TF 428C. Measures AC 100MV 
to 150V 20HZ to 15 MHZ. Measures DC 40MV 
to 300V. Complete with probe. Standard 240V 

operation £12 50 each. 

MARCONI TF899. Measures 20MV to 2V AC. 
50 HZ to 100 MHZ. 410 each. 

MARCONI VVM TF 1300. Measures AC 
50MV to 100V, 20 HZ to 300 MHZ, DC 100MV 
to 300V. Ohms 50 to 5 Meg Ohm. In One con- 
dition £18 each. 

AVO TRANSISTOR AND DIODE TESTER 
TYPE CT 537. In superb condition, in original 
crates with full instructions, circuit diagram, 
etc. New price E250 Plus. OUR PRICE £40 ea. 
Carr. £1.25. 

EDDYSTONE 770 U. UHF RECEIVER £80. 

RACAL RA17 RECEIVER from £230. 

SSB ADAPTOR for Racal RA 17 and RA117 
£60 each. 

TELONIC 100 to 250 MHZ Sweep Generator. 
Up to 4 watts output £120. 

SLOPED CASES size 9 X lin. with 81n. 

slope, 151n. long, in Hammer Grey. Brand New 
boxed £1. Packing and postage 37p. 

BRAND NEW AMERICAN HIGH 
VOLTAGE CAPACITORS. 0.15mtd 
120kV working. £20 each, Carriage at cost. 

MODERN TELEPHONES type 706. Two tone 
grey, £375 ea. Two -tone green £375 ea. Black 
£275 ea. P. & P. 25p ea. 

Also TOPAZE YELLOW £4.50 es. P. & P. 25p. 

Ideal EXTENSION Telephones with standard 
GPO type dial, bell and lead coding. £1.75 ea. 
P. & P. 25p. 

STANDARD GPO DIAL TELEPHONE 

Two t5 ihinternalbeIgp 
87p ea. P. b P. SOp. 

wo for 
All telephones complete with bell and dial. 

POTENTIOMETERS 
COLVERN 3 watt. Brand new, 5; 10; 25; 

500 ohms; 1 ; 25; 5; 10; 25; 50k all at 13p ea. 

MORGANITE Special Brand new, 2.5; 10; 

100; 250; 500K; 1 in. sealed, 17p ea. 

BERCO 21 Watt. Brand new, 5; 10; 50; 250; 

500 ohms; 1; 2 5; 5; 10; 25; 50K at 1Sp ea. 

STANDARD 2 meg. log pots. Current type 
15p ea. 

INSTRUMENT 3 In. Colvern 5 ohm 35p ea.; 
50k and 100K 50p ea. 

BOURNS TRIMPOT POTENTIOMETERS. 
10; 20; 50; 100; 200; 500 ohms; 1; 2; 2 5; 5; 10; 
25K at 35p ea. ALL BRAND NEW. 

RELIANCE P.C.B. mounting: 270; 470; 

500 ohms; 10K at 35p ea. ALL BRAND NEW. 

ALMA precision resistors 200K; 400K; 497K; 
998K; 1 meg-0.1% 27p ea.; 3ß5k, 5.6k, 13k- 
0.1% 20p ea. 

MULLARD 
ELECTROLYTICS 

2200MFD 100V 10A (50 °C) 
BRAND NEW BOXED 

70p each 
10 off - 60p each 
100 off - 45p each 

RELAYS 
S.T.C. Sealed 2 pole clo 700 ohms (24V), 
15p ea. 2,500 ohm (okay 24V) 13p ea. 6800 ohm 
coil 15p each. 

Varley VP4 Plastic covers 4 pole clo 5K- 
30p ea. 15K -33p ea. 

CARPENTERS polarised Single pole c/o 
20 and 65 ohm coil as new 37p each. 14 ohm 
coil 33p each. 45 ohm coil 33p each. 

TRANSFORMERS. All standard Inputs. 

STEP DOWN ISOLATING trans. Standard 
240v AC to 55 -0 -55V 300W, £3 ea. P. & P. 35p. 

Neptune Serles. Multi 6.3 volts to give 48V at 
3.5 amps etc. £3.50 Incl. P. & P. 

Large quantity LT, HT, EHT transformers and 
chokes. 

3 TYPES ALL BRAND NEW HIGH 
QUALITY 

(1) 3V 9 amp 6V 
5 }In. 9ee h. Packing 

amp. 
nd 

Size posta 4 £2 postage 
47p. 

(2) 
£150 each. uPack Packing 

amp. Size 
postage ge 37p.4 

}in. 

27V 1.8 arne (3) 
S 
3V 1.8 

ze 3 x 31ß X 4.11n. £1 50 each. Packing 
and postage 37p. 

All above 3 types also have 0 -17V } amp and 
17 -0 -17 } amp. All windings are separate. 

S.T.C. PUSH BUTTON ATTENUATORS. 
0 -9; or 0.90 In 1 db steps. State choice E3 ea. 
P. & P. 37p or £5 a pair P. & P. 57p. 

MUIRHEAD Attenuator D239B. 85 dbs in 
1 db steps. E3 each. P. & P. 37p. 

COLVERN TEN TURN POTS, ex eq. 100K 
at 60p each. Complete with dial £1.50 each. 
P. & P. 15p. 

CAPACITOR PACK 50 Brand new compo- 
nents only 50p. P. & P. 17p. 

POTS 10 different values. Brand new. 509. 
P. & P. 17p. 

COMPONENT PACK consisting of 5 pots 
various values, 250 resistors } and } watt 
etc., many high stabs. All brand new. Fine 
value at 50p per pack. P. & P. 17p. 

DELIVERED TO YOUR DOOR 1 cwt. of 
Electronic Scrap chassis, boards, ate. No 
Rubbish. FOR ONLY 4350. N. Ireland E2 
extra. 

P.C.B. PACK S & D. Quantity 2 sq. ft. -no 
tiny pieces. 50p plus P. & P. 20p. 

FIBRE GLASS as above Et plus P. & P. 20p. 

5 CRYSTALS 70 to 90kHz. Our choice, 05p. 
P. & P. 15p. 

MOTOR, min. synchronous, size 11 X 2 x 
61n., 240V Operation 3.8 rpm, 25p each. P. & P. 
5p. 

TRIMMER PACK, 2 Twin 501200 pt ceramic; 
2 Twin 10180 pf ceramic; 2 min strips with 4 

preset 5120 pf on each; 3 air spaced preset 
301100 pt on ceramic base. ALL BRAND 
NEW 25p the LOT. P. & P. 10p. 

FLAT FACED 4" Twin Beam Tube. Type 
CV2193. Green Trace. Brand New. £4 each. 
P. & P. 37p. 

GRATICULES. 12 cm. by 14 cm. In High 
Quality plastic. 15p each. P. & P. 5p. 

PANEL mounting lamp holders. Red or green. 
9p ea. Miniature. PANEL mounting lamp with 
holders -10V 15MA 5p ea. 

BECKMAN MODEL A. Ten turn po 
complete with dial. 100k 3% Tol 025% - 
only £2.13 ea. 

ELECTROSTATIC VOLTMETERS from 
0 -500 Volts to 0 -10KV. S.A.E. with your require- 
ments. 

FIBRE GLASS PRINTED CIRCUIT 
BOARD. Brand new. Single aided up to 21" 
wide x 15" }p per sq. In. Larger pieces 1p 
per sq. in. 

. 

Double 
e sd 

ied. Any sizeip per sq. In. 
Postage 

INTEGRATED CIRCUIT test clip by AP Inc. 
Gold Plated clip -on. Brand New Individually 
boxed. £1.00 ea. P. & P. 10p. 

DECADE DIAL UP SWITCH -S DIGIT 
Complete 
figures. 1t s. Si e 4ine long long 

in. 
high X 1 

white 
In 

deep. Ex- Plessey. £1.40 each. P. & P. 15p. 

LIGHT EMITTING DIODES (Red) from 
Hewlett -Packard. Brand New 38p ea. 
Information Sp. 

FIVE moving coil meters E2 P. & P. 37p. 

VISCONOL EHT CAPACITORS 
Size 1 x2} Ins. 

0.05mfd 2.5kV SOp ea. 
0.01mfd 5kV 40p ea. 
0.001 mfd 

2 }x8 } 50p ea. 
Ins, 

0.05mfd 8kV 50p ea. 
Size 1}x5} Ins. 

0.01mfd 10kVV 50p ea. 
O'002mtd 15kV 65p es. 
0.1mfd 4kV 35p ea. 

DUBILIER 0.1mfd 5 KV; 0.1mfd 7.5 KV; 
0ß5mfd 7.5 KV; 03mtd 5 KV all at 50p ea. 
P. & P. 15p. 

PHOTOCELL equivalent OCP 71, 13p ea. 
Photo resistor type Clare 703 (T05 case). Two 
for 50p. 

MULLARD OCP70 10p each. 

MAKE YOUR SINGLE BEAM SCOPE INTO A DOUBLE WITH 

OUR NEW LOW PRICED SOLID STATE SWITCH. 2 HZ to 

8 MHZ. Hook up a 9 volt battery and connect to your scope and 

have two traces for ONLY £5.50. P. & P. 25p. 

STILL AVAILABLE our 20 MHZ version at £9.25. P. & P. 25p. 

TRANSISTOR INVERTER 

12V to 1.5 KV 2MA. Size 1 x 2 x 4in. Multi tapped 
secondary and output level control makes possible 
large range of voltage and current output combinations 
without modification. Very flexible unit at £2.95 each. 

P. & P. 25p. 

20HZ to 200KHZ 

SINE AND SQUARE WAVE GENERATOR 

In four ranges. Wien bridge oscillator thermistor stablised. Separate 

independent sine and square wave amplitude controls. 3V max sine, 

6V max square outputs. Completely assembled P.C. Board, ready to use. 

9 to 12V supply required. £7.85 each. P & P 25p. Sine Wave only 

£5.85 each. P & P 25p. 

NEW WIDE RANGE WOBBULATOR 

5 MHZ to 150 MHZ (Useful harmonics up to 1.5 GMZ) up to 15 MHZ sweep width. 

Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10.7 or TV 

IF alignment, filters, receivers. Can be used with any general purpose scope. Full 

instructions supplied. Connect 6.3V AC and use within minutes of receiving. 

All this for only £5.75. P. & P. 25p. Suitable miniature transformer for 240 Volt 

operation £1.25. 

Unless stated -please add £1.50 carriage to all units. 

VALUE ADDED TAX not included in prices -please add 10% 

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order 

Open 9 am to 6.30 pm any day (later by arrangement.) 

0111111L.11-MEAL113 L I II 
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916 
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now... 

Project 80 
exciting new thinking 

in modular hifi design 

Stereo 80 pre -amplifier /control unit 

Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU) 

the slimmest,most elegant hifi modules ever made 

Living with hi -fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance 
all round; their size and presentation bring exciting new opportunities to install systems in ways hitherto only dreamed about but 
never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and 
connect up. Everything that could possibly be wanted in a top quality do- it- yourself domestic hi -fi system will be found in Project 
80 - compactness, elegantly ultra- modern styling, ease of fixing and operation, new control methods, and above all superb per- 
formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just 
a few examples of the system's fantastic versatility. 

INTERNATIONAL AUDIO FAIR STAND C.8 
WW -097 FOR FURTHER DETAILS 
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Project 80 new modules 

Stereo 80 pre -amplifier 
and control unit 
As with other Project 80 units, the Stereo 80 is 

mounted by means of two bolts fixed at the rear 
which pass through holes drilled in the wood or 
plastic on which modules are to be mounted. 
All the electronics are contained within the 4" 
deep front pane /! Connecting leads are taken 
away similarly out of sight. Each channel in the 
Stereo 80 has its own independent tone and 
volume controls operated by sliders. This en- 
ables exceptionally good environmental 
matching to be obtained. Provision is made for 
magnetic and ceramic pick -ups, radio and tape 
in and out. A virtual earth input stage forms 
part of the up -dated circuitry of the Stereo 80 
to ensure the finest possible quality from all 

signal sources. Generous overload margins are 

allowed on all inputs. Clear instructions with 
template are supplied. 

NEW 

TECHNICAL SPECIFICATIONS 
Size -260x 50x 20mm (10áx 2x tins) 
Finish - Black, with white markings 
Inputs- Mag. P.U. 3mV RIAA corrected; Ceramic P.U. 300 mV 
Radio 300 mV: Tape 30 mV 
S/N ratio -60db 
Frequency range - 20Hzto 15KHz+1dB: 10Hzto 25KHz+3dB 
Power requirements- 20 to 35 volts 
Outputs- 100mV -{-AB monitoring for tape 
Controls- Press button for tape. radio and P.U. selection Volume, 
Bass +12dß to -14dB at 100Hz; Treble +11 dB to -12dB at 10KHz 

Project 80 FM tuner 
smaller, more efficient 
A truly remarkable tuner in every way - its unbelievably compact size - 
its original circuitry - its dependable performance - all this in a boldly 
designed modern case measuring 85x 50x 20mm (31x 2x }ins). 
Greater adaptability (and possibly financial convenience) results from 
the tuner and stereo decoder section being made available separately. 

TECHNICAL SPECIFICATIONS 
Size -85x 50x 20mm (approx. 3} x 2 x tins) 
Tuning range-87 to 108 MHz 
Detector - I.C. balanced coincidence, for good A.M. rejection 
AFC - Switchable, with thermistor control to prevent from drift 
One 26 transistor I.C. 
Twin dual varicap tuning 
Distortion - 0.3 %at 1 KHz for 75 KHz deviation 
Ceramic filter in I.F. section 
Aerial impedance -75 f2 or 240 -300 f2 

Sensitivity -4 microvolts for 30dB quieting 
Power requirements -12 to 45 volts 

Project 80 stereo decoder 
Making the Project 80 decoder separate from the F.M. tuner gives the 

constructor a wider choice of systems as well as saving money in cases 

where stereo reception may not be required. This unit gives a 40dB 
channel separation with an output of 150mV per channel. The gallium 
arsenide light emitting beacon automatically lights up to show when a 

stereo transmission is tuned in. Designed essentially as an integral part of 
Project 80 systems, this multiplex stereo demodulator may be used in 

many cases with existing single channel frequency modulated tuners to 
provide stereo reception. 
Size -47x 50x 20mm (1 $x 2x }ins) 
One 19 transistor I.C. 

20 

15 

a 
5 

de o 

5 

10 

15 

20 

For P.U., radio and tape 

Tape monitoring switch 

* Two -hole fixing 

R.R.P. £11.7 5 + V.A.T. 

50 10ák sr 
FREQUENCY 

IOKHz 

NEW 
AFC switch 
Twin dual varicap tuning 

4 -hole ceramic filter 

Slider tuning 

R.RP. £11.95 V1A1T. 

NEW 
Solid -state stereo 
indicating beacon 

Readily adaptable 
for use with other 
tuners 

R.R.P. £7.45 +074p 
V.A.T 
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new constructional techniques 
...and again Sinclair leads the world 
1962 Micro -miniature power amp small enough to stand on a 

10p. piece. Slimline pocket receiver smaller than a 20 
cigarette pack 

1963 Micro -6 receiver, smaller than a matchbox 
1964 Pocket F.M. receiver; PWM amp. 
1965 Z.12 power amplifier module; PZ.3 power supply 
1966 Stereo 25 pre- amp /control unit 
1967 Micromatic: Q.14 loudspeaker; the first Neoteric 
1968 IC.10. the first ever integrated circuit for constructors' use 

Project 80 active filter unit 
This efficiently designed unit makes a highly desirable part of any worthwhile system where inputs may be from record, radio or tape. As with Stereo 80, separate controls are applied to each channel thereby 
making it easier to obtain ideal stereo balance in any kind of indoor 
environment. 

TECHNICAL SPECIFICATIONS 
Size -108x 50x 20mm (4 *x 2x ¡ins) 
Voltage gain- minus 0 2dB 
Frequency response- 36Hz to 22KHz, controls minimum 
Distortion - at 1 KHz -0 03% using 30V supply 
HFcutoff (scratch) - 22KHz to 5 5KHz, 12dB /oct. slope 
L.F. cut off (rumble) - 28dB at 20Hz, 9dB /oct. slope 

Z.40 & Z.60 power amplifiers 
totally short -circuit proof 
Either of these entirely new power amplifiers is intended for use in Project 
80 installations although, of course, they are readily adaptable to an 
even wider range of applications. Both Z.40 and Z.60 incorporate built - 
in protection against shortcircuiting and risk of damage arising from 
mis -use is greatly reduced. Comprehensive instructions are supplied with each of the modules. 
Z.40 Technical Specifications 
Size- 55x80x20mm 
(2 }x 3 }x eins) 9 transistors 
Input sensitivity- 100 m V 
Output -15 watts RMS continuous 
into 8 0 (35V). 30 watts music 
power into 4 0 (30V) 
Frequency response - 10Hz- 
100KHz+ 1dB 
Signal to noise ratio - 64dB 
Distortion - at 10 watts into 8 0 
less than 0.1% 
'Power requirements -12 -35 volts 

Z 60 Technical Specifications 
Size - 55x 98 x 20mm 
(2} x 3 ¡x ¡ins) 12 transistors 
Input sensitivity -100-250mV 
Output -25 watts RMS into 
8 0 (45V). 50 watts music power 
into 4 0 (50V) 
Distortion - typically 0 03% 
Frequency response -10Hz to 
more than 200KHz ±1 d 6 
Signal to noise ratio - better 
than 70dB 
Built -in protection against 
transient overload and short 
circuit 
Load impedance - 40m i n : max. 
safe on open circuit 

Sinclair power supply units PZ.8 
the worlds most 
advanced unit in its class 
Stabilised power supply unit. Re- 
entrant current limiting makes dam- 
age from overload or even direct 
shorting impossible. a principle 
never before inorporated in a com- 
mercially available constructor mod - 
ule. Normal working voltage (adjus- 
table) 45V. 
R.R.P. í7.98+0.79p V.A.T. 
Without mains transformer 
PZ.5 30V unstabilised 
R.R.P. £4.98+0.49p V.A.T. 
PZ.6 35V. stabilised 
R.R.P. £7.98 +0.79p V.A.T. sin=I is- 
LONDON RD., ST. IVES, HUNTINGDONSHIRE PE17 4HJ 
Reg. No. 699483 England 

1969 0.16 - improved version of Q.14: Systems 2000 and 3000: 
Project 60 launched 

1970 IC.12: Project 605 
1971 Project 60 stereo FM tuner: Z.50: PZ.8 
1972 Improvements to Project 60 with Z.50 M K.2 and PZ.8 M k.3 

The Executive Calculator: Digital multi- meter: 
Q.30 speaker: 

1973 Cambridge Calculator: 
PROJECT80 LAUNCHED 

. and next? 

NEW 
For scratch and 
rumble control 
Transistorised 
active circuitry 

R. R. P. £ 6. 4 5+ V.A.T. 

NEW 
Z.40 
RRP £6.95 +0A9p 

Z.60 
R R P . £ 6.95 + 

. 9 5+ V.A9p T 

Recommended Project 80 applicátions 
System The Units to use Units cost 

Simple battery record player Z.40 £5.45 
+54p V A.T. 

Mains powered record 
player 

Z.40, PZ.5 £10.43 
+£1.04 V.A.T. 

30W. RMS continuous 
sine wave stereo amp. 

2 Z.40s. Stereo 
80; PZ.6 

£30.83 
+0 08 V.A.T. 

50W (8 0) RMS continuous 2 Z.60s. Stereo 
sine wave de luxe stereo amp. 80; PZ.8 

£33.83 
+f3.38 V.A.T 

Indoor P.A. Z.60, PZ.8 £14.93 
+£1.49VÁ 

Car Radio F.M. tuner, 
Z.40 

£16.40 
+f1 .64 V.A.T. 

F M Tuner, Decoder and A.F.U. maybe added as required 
WW -098 FOR FURTHER DETAILS 
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From Sinclair 
the worlds most advanced hi -fi modules 

rSinclair Project 80 the ultra- modern non -obtrusive hi -fi 

A P oject 80 system could 
be built into a book -shelf 
end 

A 21' strip along the edge 
a shelf could be sufficient 
to contain a complete 
system 

The modules mount very easily 
onto a playing plinth 

A novel application 
would be to build 
around the base of a 

lampshade 
Two Sinclair Q.16 loudspeakers 
suitably positioned together 
with Project 80 could be 
mounted on to a false wall. 

Project 80 could 
be easily 
mounted onto a 

loudspeaker 
cabinet 

When you have seen for yourself how 
fantastically slim and cleverly designed these 
modules are. further ways will suggest 
themselves in which they can become a 

pleasing part of your particular domestic viA 
environment. 

NM MI11 NM MEIN fi 1111MI MIN MIE MIN Mu 

1 

1 

1 

owl moa-- --- -um .1 

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

Please send post paid 

for which I enclose Cash /Cheque for £ 

Name 

Address 

including V.A.T. 

sinlair 

Guarantee 
If, within 3 months of purchasing any 
product direct from us, you are dissatis- 
fied with it, your money will be refunded 
on production of receipt of payment. 
Many Sinclair appointed Stockists also 
offer this guarantee. 

Should any defect arise in normal use. 

we will service it without charge: For 
damage arising from n-is -use a small 
charge (typically £1.00) will be made. 

Sinclair Radionics Ltd. 
London Road, St. Ives, 
Huntingdon PE17 4HJ 
Telephone St. Ives (0480 64311 
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Pi 1 .-..., 

Wireless \`('odd, November 1973 al11 

"SLO -SYN " 3 -HEAD 
SYNCHRONOUS 

STEPPING MOTOR 
Type SS15. These fine motors are easily reversed, starting and stopping in less than 5° without electrical or 
mechanical braking. Simple relay circuit can be applied to give DC., to winding for a maximum holding torque of 
300oz1 in with 35v at 0.35amps through winding. For AC. (synchronous) operation at 120v., 50Hz. Speed 60 rprn at 
60Hz., 72 rpm. STEPPING. Holding torque at 60 steps per second -100 ozlin. Can be wired to give 100 or 200 steps 
per revolution with accuracy of 0.1° per step non -cumulative. Torque characteristics can be 
modified by simple R.C. circuits. Dimensions: die. 4 ", body length 4j^, spindle length 21"x 
a}" die. Weight 61 lbs. BRAND NEW in maker's packing. Offered at less than } maker's price. 

FAN/ 
BLOWER 
Precision -built in Germany. 
Dynamically balanced mains 
unit (2001240) continuous 
rated, reversible 60MA on 
run. Size: 51" die. X 21" 
deep. Back plate is tapped 
for 4 fixing screws (sup- 

plied). Well under maker's price at £3. P. & P. 20p. 
Similar unit to above but 71" die. X 3" deep. £450. 
P. & P. 25p. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15Xlmin 
divisions, approximately }' between 
divisions. Panel mounting with chrome 
bezel W dia. £130. 15p. P. & P. 

GEARED MOTORS 
"Parvalux" Reversible 100 
rpm geared motor. Type SD14, 
230)250v. AC., 22 Iblin. j" 
spindle. 1st class condition. 
£7.50 each. 50p P. & P. 
Also limited number only as 
above, BRAND NEW. £1250 
each. 50p P. & P. 

OPEN FRAME 
shaded pole 
GEARED 
MOTORS 

(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE, approx. 
overall size: 31" x 31" x 
2j "- 1-spindle 1." dia. as illustrated. £2.70. P. & P. 30p. 
Similar to above, 19rpm. £2.70. P. & P. 30p. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. & P. 30p. 

SPIT MOTOR 
5 }rpm. 2r)(11- X 61" high. 240v. AC. 
Shaft 1" old, 11" length with hexagon 
socket Inside. £180. P. & P. 30p. 

AMPEX 7.5v. DC 
MOTOR 
This Is an ultra precision tape 
motor designed for use In the 
AMPEX model AG20 portable 
recorder. Torque 450GMICM. 
Stall load at 500ma. Draws 
60ma on run. 800rpm t speed 
adjustment. Internal AFIRF 
suppression. }" dia. X 1" 
spindle, motor 3" dia.Xtj ". 
Original cost £1650. OUR 

PRICE £3. P. & P. 25p. Large quantities available 
(special quotations). Mu -metal enclosure available. 
75p each. FREE P. & P. 

"CROUZET" MOTORS 
Type 965 3 R.P.M. 
1151240v. 50Hz. 46w. Stoutly con- 
structed, 2 11116" dia. x 3k" long 
plus spindle 1" X dia. Anti - 
clock. £3 each. P. & P. 25p. 

REVERSIBLE Parvalux type SD19. 240v. AC. 
30rpm. 40 Ibstin. Variable angle drive shaft. ABSO- 
LUTELY AS NEW. £630. P. & P. 50p. 

SHADED POLE Mains motor. 1j" .i}" x 2" high. 
Double ended err" shaft projecting 11- each side of 
motor. £1. P. & P. 20p. 

rrDAVENSET" MAINS SOLENOID 
1" travel, 8lbs. pull (approx.). Size: 2 }" long X23110 "X 
2" high. Similar in appearance to "SORENG ". £1.50 
P. & P. 20p. 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at ha f normal 
.xrice. A 2 -sided bracket Is Incorporated for vertical 
or horizontal mounting. Size: 2 "x1} "x1} Pull Is 
approximately 21ós., plunger travel 1 }". - Fxing eye 
takes up to }" bolt, plunger non -captive. NEW in 
original maker's boxes. £1. P. & P. 20o. Large number 
available, special price for quantity. 

MAINS 
SOLENOID 
This little unit gives 
vertical !Mot approxi- 
mately 1" through 
hinged "elbow ". 
Bracket Incorporates 2 fixing screws. Length of arm, 
21 ". 240V AC. Pull at coil is approximately lib. £1. 
FREE P. & P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 2j "r. 1 "x 
11 ". Travel 1 ". 85p 
each. P.&P. 10p. 

240AC type MM4. 21b. pull, 
1 1"xtFx1 ". Travel j" lOp 
each. P. & P. 10p. Quantity 
discounts; 10 -50 10%. 50 up- 
wards 25% 

"DECCO" MAINS 
SOLENOID 
Compact and very powerful. 161b. 
pull. j" travel which can be increased 
to 1" by removing captive- end -plate. 
Overall size: 2 "x2}"X21" high. 
£2. P. & P. 20p. 

7 DIGIT COUNTER by 
"Counting Instruments 
Ltd.r" 
Non re -set, robust construction, 
115V AC. E110. P. & P. 10p. 

PLUG -IN RELAYS by SCHRACK 
(PERSPEX ENCLOSED) 

OCTAL (2 alo) 6 amp contacts at following volt 
48 D.C., 60 D.C., 60 A.C., 110 D.C., 380 A.C. 

PRICE EACH Sop. 
11 pin (3 cleft amp contacts: 

12 A.C., 46 D.C., 48 A.C., 60 A.C., 80 D.C., 110 D.C., 115 A.C., 240 A.C. 
PRICE EACH £1. 

RA and RN Series (4 c /o) 3 amp Gold Plated Contacts. Handsome 
modern construction 11"xj "x11" high. Following voltages: 8 A.C., 
12 A.C., 24 A.C., 48 A.C., 48 D.C., 60 A.C., 110 D.C., 115 A.C., 120 A.C. 

PRICE EACH OOP. 

Base sockets for all above types 10p. 
Please add 10p towards P &P on all orders. 

From JAPAN. TAKAMISAWA Perspex enclosed relays. 
Type MC) 308. 24V. DC. 600 ohms (4c /o). Complete with base 
socket. top. P. A P. 10p. fir 

TANGENTIAL 
HEATER 
Silently driven by shaded 
pole Mycalex motor, pow- 
erful and smooth running 
with aluminium Impeller 
(outlet 51" x 11 "). Mains 
voltage PLUS matching 
heater unit with spiral 
element. May be switched 
for 500 or 1,000w. £1110. 
P. & P. 30p. 

DOUGLAS TRANSFORMERS 
Full range in stock, SAE or phone for list please. 

i 
SILVANIA 

MAGNETIC SWITCH 
Now complete with reference magnet! 

A magnetically activated switch, vacuum sealed in a glass 
envelope. Silver contacta, normally closed. Rated 3amp 
at 120v. 1 1amp at 240v. Size: (approx.) tart" IongX }" dirt. 
Ideal for burglar alarms, security systems etc., and where - 
ever non -mechanical switching Is required. 10 for L1.00; 
P & P 15p. 50 for £0; 100 for £15. FREE P. & P. over 10. 

NORPLEX 
The famous American fibre -glass copper -clad laminate. Finest quality 
with woven glass base of Epoxy -resin. Excellent Mech. and Elec. 
conductive properties. Heat resistant, ideal for P.C.'s etc. THIS IS A 
SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS 
LAST! Sizes: 12" x 12 "; 24" X 12 "; 24" x 24 "; FULL SHEET 43" x 37" 
(11 sq. ft.). Single -sided Copper with thickness of 1132 ", 3184 ", 3132 . 

Also double -sided 1132", 1(18 ", 3132 ". £1 per sq. ft. Cut sizes (1 -10 sq. ft.) 
25p. P. & P. Full Sheet £t each. Carr. £1 for 1st sheet plus 25p each 
additional sheet. 

3 BANK MAINS COUNTER 
NON RE -SET 

by "E.N.M. LTD." BRAND NEW. 
6 digits per unit. Robust and neat. 
2001240AC. £5.00. P. & P. 25p. Limited 
supply. 

"RE CIRK IT" Mains 10amp 
cut-out 
by "Neimman Electric" Germany. 
Eliminates fuses. Size: 2 "x j "x1}" deep. 
90p each. P. & P. 10p. 10 or more 70p 
each. P. 4 P. 7-On. 

"GOYEN" PRESSURE SWITCH 
Incorporating differential adjustment between 2" and 
12" water gauge (a max. of approx. } p.s.i.). A single 
pole change -over switch rated 15 amps. 250v. Is 
actuated. Air Inlet tube ai" dia. Projection 'r ". 
Overall size dia. 31 ", depth 2" plus 41" (air tube). 
£1.45. P. & P. 20p. 

PYE MICROSWITCH 
OTEHALL Type. 
This switch has air x 15/32" dia. column plus }" plunger - 
fractional travel actuates. 6 for £1 (Min. quantity). P. & P. 
15p. Large stocks available. 

PLEASE ADD 10% FOR V.A.T. ON ALL 
PRICES SHOWN INCLUDING P & P 

Postal or carriage charges are for G.B. only. Orders welcomed from 
established companies, educational depts., etc. All orders under £2.50. 
C.W.O., please. Company orders under £2.50, surcharge 50p unless 
C.W.O. 

ELECTRO- TECH 315/317, EDGWARE ROAD, 
COMPONENTS LTD. LONDON, W2. 

Tel: 01-723 5667 01 -402 5580 

Wí /kínsons 

MINIATURE 
BUZZERS 
12 volts, with 
tone adjuster 25p 
each as Illus. 
15p each for lots of 50 
BRIDGE MEGGERS 
SERIES ONE. 1,000 volts 
range 01100 mlohms- infin- 
ity, with resistance box 
019999 ohms £75 each. 
Avo power factor wattage 
units fitted PF sockets 
£7.50 each. 

RELAYS P.O. TYPE 3000 
AND 600 

BUILT TO YOUR SPECIFICATION. 
HIGHEST QUALITY AT COMPETI- 
TIVE PRICES WITH A QUICK DE- 
LIVERY SERVICE. QUOTATIONS BY 
RETURN HOME AND OVERSEAS. 
Post Office Type Uniselectors in stock 25 way 
double ended wipers 0 level all non -bridging 
11 level 1 bridging 10 non -bridging. 
25 WAY MINIATURE DIGITAL DISPLAY 
an assembly of 5 units each indicating 0 to 9 with 
decimal points, standard j in. characters, 28 volt 

1. midget lamps, sequence can be changed for 
letters if required. £19 .25 ea. separate units 
available as above £3.85 ea. details available. 

HIGH SPEED COUNTERS £1.75 each 
31 In. X 1 In. 10 counts per second, 
with 4 figures. The following D.C. 
voltages are available 6 v., 12 v., 
24 v., 50 v., or 110 v. Auxiliary con- 
tacts, normally open, 40p extra. 
SELENIUM CHARGING 
RECTIFIERS FULL WAVE 
BRIDGE 24 volts 8 amps, 
500 available LI each for 
lots of ten. 
MOTORS 6 -12 volts DC with reversing switch, 7,000 r.p.m. 
sintered bronze bearings, 50p ea, 25p ea lots of 50. 
ALL PRICES INCLUDE CARRIAGE AND VAT 

L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE, 
LONGLEY RD., CROYDON. CRO 3LH. Phone 01.004 0236. Grams: WILCO CROYDON 

WW -120 FOR FURTHER DETAILS 

Thermistors 
F. J. Hyde, DSc., Msc, BSc. 

"Provides a very comprehensive account of the properties and 
applications of both negative and positive temperature coefficient 
types of thermistors. An extremely useful reference work on this 
essential circuit component - thoroughly recommended as essential 
reading for all control engineers." 

Instrument and Control Engineering. 

0 592 02807 0 208 pages illustrated 1971 £3.20 
Available from leading booksellers or: 

The Butterworth Group 
88 Kingsway London WC2B 6AB 
Showrooms and Trade Counter 4 -5 Bell Yard London WC2 
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(ELECTRONICS) LTD. 

9 & IO CHAPEL ST., LONDON, N.W.I 
01 -723 7851 01 -262 5125 

T.E.C. HEAVY DUTY L.T. TRANSFORMERS 
Pri. 220 -240v. Sec. 12.6v. C.T.E. 55 amps and 280v 2 amps. 
Open frame type table top connections £25 carr. £2. 

DAVENSET ISOLATION TRANSFORMERS 
Prl. 10-0-200-220-240v. Sec. 240v. Centre tapped 1.2kva. 
Conservatively rated. Size 81 o 7 o 81 Ins. Wgt. 59 lbs. Open 
frame type, terminal connections. Fraction of maker's price. 
£1700 carr. £1.50. G. E. potted Sealed Type: 
Pri. 220- 230 -240 -250v Sec. 230v 4amp Size 8x7x6 Ins. £1500 
carr. £1.50. 

STEP DOWN 200/110v AUTO TRANSFORMERS 
3000 watts. Built Into steel case with two American 2 pin 
grounded socket outlets. Carry hande. 6 ft. mains lead. 
£2950. carr. £2. Without case and fittings £2200 carr. £1.50. 

SPECIAL OFFER OF MULTITAPPED L.T. 
TRANSFORMERS VERY CONSERVATIVELY RATED 

Gresham Pri. 200- 220 -240v. Sec. 29.5v. 2.6a. twice. 20v. 5a. 
twice 15v. 0.1 e. tour times. 'C' Core. Table top connections 
£6.95 carr. 75p. 
Prl. 200 -220 -240v. Sec. 16.3v. la. twice. 10v. la. twice, 22.5 - 
25- 28.8v. 5a., 26.5v. 2.55., 23.9v. la., 6.3v. 2a., 145- 0 -145v. 
200 m/a 'C' Core. Table top connections £415 carr. 75p. 
Pri. 200 -220 -2400. Sec. 20- 21- 22- 23- 24 -25v. 6a., 20-21-22-23-24 - 
25v. 3.5a., 18- 19- 20- 21- 22 -23v. 2a., 11- 12.13- 14 -16v. 0.5a. twice 
100- 0 -100v. 150 m/a 'C' Core. T. top connections. £7.25 carr. £1. 
Pri. 220 -240v. Sec. 18v. 3a. 6.3v. 3e. 10v. la. open trame type 
£3.25 carr. 40p. Pri. 220 -240v. Sec. tapped 5v. -63v. 8a. and 
235v. 0.5a. 'C' Core type £3.75 carr. 40p. 

ISOLATION TRANSFORMERS 
S.T.C. 

Prl. 230v. Sec. 230v. Very conservatively rated at 3.5 amps. 
In steel case. Size 13 x10 x8 ins. £1500 carr. E2 00. 
WODEN Prl. 240v. Sec. 110v. Centre tapped. 750 watts. 
Unshrouded. £9.00 carr. £100 DRAKE. Pri. 220 240v, Sec. 
110v. 50 watts. Table top connections. £175 carr. 35p. 

TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS 
Prl. 220 -240v. with screen tap. Sec. 30- 250- 25 -30v. 2 amps. 
£430 carr. 40p. Heavy duty type 36 -25 -0-25 -36v. 5 amp. £940 
carr, 50p. 

VAT INC. 
ALL ORDERS, 

CARR, PACK NG A 

AMOS 'C' L.T. TRANSFORMERS 
Primaries 220 -240v. Sec. 17.5v. 6a. £2.00 pp. 35p. Sec. 53.6v 6a 
£3.50 carr. 40p. 

WODEN Primaries 220 -240v. Sec. 10v. 2e. fully shrouded L1.25 
pp. 25p. Sec. Tapped 6 -12v. 2e. fully shrouded £1.50 p.p 25p. 15v. 
2e. Twice open frame type. £1.75 p.p. 30p. 

UNIMAX SEQUENTIAL MICRO 
SWITCHES 

2 pole CO 15A contacts. 2nd pole actuates 
after 1st pole. Leaf roller action OOp. 
Postage 5p. 

ROBINSON AC RELAYS 
2 5 amp C.O. contacts S. hole fixing, size 
21x11x1}ins. 80p. p. p. 10p. 

A.C. 220-240v. SHADED POLE MOTORS 
500 r.p.m. Double spindle. Length 1 In. and I in. Overall size 

3 x 31 x 2 ins. Similar to turbo fan heater motors. 50p. P.P. 15p. 

MINIATURE 24v. D.C. GEARED MOTORS 
500 r.p.m., Size 2 x 11 x I ins. Length of spindle 1 in., dia. 1 in. 
7Sp. P.P. 15p. 

NEWMARK SYNCHRONOUS MOTORS 
220 -240v. 50 cycles, 3 watts, 8 r.p.m. Overall size 2 x 2 x 2 ins 
50p. P.P. 10p. 
6 revs. per hour. Size 21 x 2 x 2 Ins. 50p. P.P. 10p. 

GENTS 6v. D.C. ALARM BELLS 
6 in. dia. gong. Overall size 41 x 6 x 6 ins. £300 carr. 50p. 

G.P.O. RELAYS 
3000 type, 10002 1 25 amp. make contact 60p. 2000+13002 1 normal 
CO 40p. 7552 3M. 1B, 1 CO normal contacts 40p. P. P. on all relays 

600 type. 60052 12v. D.C. 2 CO contacts 30p. Postage 5p. 

BORDON SOLENOIDS 
12v. DC. lin. Pull. Size lin. die. 
length 21e. 

STC RELAYS 
TYPE 250XCE .2500 ohm 2 H.D. CO contacts 
set to pull in at 22v. with base and cover. 60P 
P.P. 5P. 

\ \'treless \\'orld, November 19 /3 

G.P.O. 20 -WAY JACK STRIPS r*w!! asfi 
Type 320 BN. Ex- equipment. Perfect _I.lt ll.Li:.i condition. 75p. pp. 10p. '- 

S.T.C. SELENIUM FW BRIDGE RECTIFIERS 
Max. A.C. input 36v. D.C. output 24v. 50. £1.50 p.p. 25p. 

DIAMOND H RELAYS 
Type BR 115 BIT -9C 4 CO Contacts, 150 ohms. 26v., 250v. 15e. 
Enclosed In metal case. Size ll xtin. dia. 75p. Incl. post. 

L.T. SMOOTHING CHOKES 
Amos 'C' Core. 140M/H. 5a. £3.50 carr. 50p. 
Gresham 'C' Core 20 M /H. 10a. £4.00 carr. 50p. 42 M /a. 2e. £1.25 
carr. 30p. Swinging types 7.5 mIH. 6a. -75 M/H 0.55. £250 carr. 50p, 
Open frame type 20 M /H. la. £1.00 carr. 25p. 
O.E.C. 150 M/H. 3e. open frame type £2.75 carr. 35p. 
REDCLIFFE Potted Type. 100 MIH 2a. £2.50 carr. 45p. 130 M/H 
1.5a. £1.50 carr. 25p. Mains filter chokes 0 3 MIH 6a. 3 times sealed 
unit 75p carr. 25p 10 M/H. 2a. 50p carr. 20p. All choke 1 -1 ohm res. 

H.T. SMOOTHING CHOKES 
Permeko potted types. 5h. 500m/a. E3.00 carr. 50p. 10h. 300m/a. 
£2.00 carr. 30p. 10h. 180m /a. £1.50 carr. 35p, 15h. 180m /a. £2.00 
carr. 50p. Swinging type 5h. .04a. 4h. 0.25a. £1.50 carr. 35p. 10h. 
120m /a. 75p carr. 25p. 15h. 75m /a. 10h. 75m/a. 50h. 25m /a. 50P 
carr. 20p. 

H.T. TRANSFORMERS BY FAMOUS 
MANUFACTURERS 

PARMEKO. Potted type. Pri. 110 -230 -440v. Sec. 630- 0 -630v. 
105mA. 5v. 4a., 3v. 2a. £3.50, carr. 50p. Prl. 110 -220 -240v. 
Sec. 1875v. 60mA. and 500v. 31mA. £4.00 carr. 50p. Pri. 
110 -220 -240v. Sec. 300 -250 -0- 250 -300v. 80mA. £1.75 carr. 25p. 

WODEN. Pri. 230v. Sec. 890- 710 -0- 710 -890v. 120mA. Open 
frame type table top connections, troplcalised. £3.00 carr. 
50p. Prl. 220 -240v. Sec. 350v. 150mA. 6.3v. 8a. 6.3v. 3a. 'C' 
core £2.50 carr. 40p. Pri. 220 -240v. Sec. 240- 0 -240v. 90mA. 
15v. ta. 12.6v. 3a. £225 carr. 40p. Pri. 220 -240v. Sec. tapped 
150 -165v. 4a. open frame type, table top connections £3.95 
carr. 50p. Prl. 220 -240v. Sec. 63v. 1.6e. and 24v.. O.8a. and 
6.3v. la. open frame type table top connections £3.00 carr. 
50p. 

GARDNERS. Pri. 220 -240v. Sec. 350 -290-0- 290 -350v. 
250mA. 6.3v. 4a., 6.3v. 4a., 5v. 3.5a., enclosed type table top 
connections £4.00 carr. 75p. Pri. 220 -240v. Sec. 350- 0.350v. 
60mA. 6.3v. 4e., 5v. 2.5a. £2.00 carr. 50p. 

GRESHAM. Prl. 220 -240v. Sec. 710- 0 -710v. 120mA. open 
frame type table top connections £2.75 carr. 50p. Pri. 110 - 
230-250v. Sec. 230v. 200mA. 6.3v. 7a. potted type £3.50 carr. 
50p. 

G.E.C. L.T. TRANSFORMERS 
All Primaries 220 -240v. Type 1 tapped. 63- 68 -74v. 3e. and 
6.3v. 4a. terminal block connections. Unshrouded £3.00. 
P.P. 50p. Type 2 tapped. 59- 61- 65- 67.69v. 10a. T blocks con- 
nections. Unshrouded £6.00 cam. 75p. Type 3 tapped. 56- 
58-60v. 3e. T block connections. £205. P.P. 50p. Type 4 
100- 0 -100v. 65mA. and 61- 64 -67v. 150mA. and ay. la. £1.75. 
P.P. 25p. Type 5 tapped. 11.5- 13.5v. 14e. and 13.5v. 1.4a. 
twice. Unshrouded, T block connections. £4.50 carr. 75p. 
Typa 6 10v. 2e. and 50v. 068. T block connections. Un- 
shrouded. £1.50 carr. 25p. Type 7 15v. 4a. and 13v. 6a. T 
block connections. Unshrouded. £3 carr. 50p. Type 8 17v. 
2a. twice, unshrouded. £1.75. P.P. 30p. 

BEDFORD ELECTRONICS TEL. 
7, PRIORY STREET, BEDFORD 51961 

OSCILLOSCOPES 
TEKTRONIX 
545 with 'L' P.I.0 £200 
Type 'Q' P.I.U. Brand New £150 
TELEQUIPMENT 
SS4U Mains /Battery £150 
531 100mV/cm 6HMz £35 
D31 Dual beam as above £49 
Rack mounting 531 & D31 'scopes also 
available. 
All above Instruments are fully 
reconditioned and calibrated. 

CARD READER 
Data Products SPEEDREADER 300 
Mechanism and Electronics P.O.A. 

POWER SUPPLIES 
'MILES HIVOLT TH25 Regulated EHT 
supply 100V. to 25kV. @ 1mA., voltage 
and current meter, overload protection. 
AS NEW £160. 
MILES HIVOLT TH2O Similar to 
above but 100V. to 20kV. @ 50001A., no 
meter. BRAND NEW £150. 
A.E.I. R22402.5V to 30V @ 2A Regulated, 
fully adjustable supply voltage and 
current meters £7. Callers only. 
Many other L.T. 6 H.T. power supplies 
available, please Inform us of your 
requirements. 

FULLY RECONDITIONED AND 
CALIBRATED TEST EQUIPMENT 
E.M.I. WM6 High power strobe £55 
DAWE 1200e Strobe neon £10 
VENNER 33381 MHz timer/counter 
and frequency standard £49 
SOLARTRON oscillator C0546 
25 Hz to 500 KHz E46 
HEWLETT PACKARD 428A clip 
on DC ammeter 3mA to IA £75 

P.T.F.E. 
7/0076 equipment wire to EL1930 Type A 
E2 per 100 yards. Please check colour 
and reel size availability before ordering. 

Colvern TEN TURN POTS. 500R. 5% 
Lin. 0.1 %. £1.25 each. 

MULTICORE CABLE, miniature, 35 cores 
of PVC 7/0076 screened overall and PVC 
sheathed. £2.50 for 10 yds. 

PVC equipment wires from 710076 @ 50p/100 
yds. to 70/0076 @ £1.50 /100 yds. available. 
Colour range restricted. 

Pressure transducers KDG, Type TD218. 
0-1200 P.S.I. Complete with calibration 
chart. £5 each. 

CARPENTERS polarised relay SPCO 
2 o 1000R, complete with base and retainer 
as new. 45p each. 

POT CORES LA3. 40p each. 

METERS, 3110. diameter, sealed, 50 -0 -50 
uA/1300R, E225 each. 1 mA /130R, £1.75 
each. 

BALL RACES Type RCL 1F. Flanged 
lin. bore 5/1610. dia. Sealed packs, 25p 
each. 

PANEL FUSE HOLDERS with indicator 
lamp. The cap of these 111e. fuse holders is 
provided with an amber lens and min. 
flanged lampholder to allow a fuse failure 
neon to be fitted, bulb not Included. 20P 
each. 

CLEARANCE SALES of surplus 
equipment and components are held on 
the first Saturday of every month. 
NEXT SALE 3rd NOVEMBER 10am to 
4pm 

FLUID LOGIC teaching sets. These wel 
made teaching aids contain the following 
components mounted on an engraved pane 
within a polished wooden box, 2 bistable 
1 and 3 or more logic elements, 2 press 
transmitters, 2 press receivers, 2 pressure 
regs. and gauges, 2 actuating cylinders and 
press. amplifiers, 4 position sensors. 
Supplied complete With all accessories 
£3750. 

V.A.T. 
PLEASE ADD 10% V.A.T. 

TO ALL PRICES. 
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DRILL CONTROLLER 
New 1kW model. 

Electronically changes ,peed 
from approximately 10 revs. 
to maximum. Full power at all 
speeds by finger -tip control. 
Kit includes all part°, tae., 
everything and foil instruc- 

tions 21.85, plus 13p poet and 
insurance. Made up model also 
available 22.48 plus 13p p. & p 

MIGHTY MIDGET 
Probably the finest possible radio, as described in Practical 
Wheless, January 73. All electronic parts 2220 post paid. 

GOOD COMPANION I.C. VERSION 
We can now offer these again in I.C. 
version using Ferranti ZN414 and 
Mulled AF Module 1172. Cabinet 
size approx. Ilfn. wide X 81n. high 
X 3in. deep. Complete assembly 
instructions, £633 plus 25p poet and 
hie. Excellent tone wood cabinet. 

I CHIP RADIO 
Ferranti', latest device ZN414 -gives results better than 
superhet. Supplied complete with technical notes and 
circuit. £1.38 each. 10 for 211.11. 
HI -Q TUNER COMPONENTS 
For experimenting with the ZN414 
Kit No. 1 Plenary Miniature Tuning Condenser with built 

in LW switch and 3in. Front slab and litz wound 
MW toll 72p. 

Kit No. 2 Ah spaced tuning condenser gin. ferrit rod litz 
wound MW and LW coils and wave change 
switch 94p. 

Kit No. 3 Air spaced TC with slow motion drive Sin. 
ferait rod with litz wound LW and MW coils 
and wave change switch 21'10. 

Kit No. 4 Permeability tuner with fast and slow motion 
drive and LW loading coils and wave change 
switch 50p. 

12 VOLT 1} AMP 
POWER PACK 
This comprises double -wound 230/ 
240V mains transformer with full 
wave rectifier and 2000 m /f /d 
smoothing. Price £2.20, plus 20p 
poet S packing. 

Heavy Duty Nanas Power Pack. Output voltage adjustable 
from 15 -40V in steps- maximum load 250W -that he 

from 6 amp at 40v to 15 amp at 15V. This really is a high 
power heavy duty unit with dozens of workshop uses. 
Output voltage adjustment is very quick -simply inter- 
change push on leads. Silicon rectifiers and smoothing by 
3,000mF. Price 28.33 plus 65p poet. 

MICRO SWITCH 
5 amp changeover contacte, lip each. 
10 for 998. 15 amp. S.P Model 15p, 
changeover 17p. each 

MAINS OPERATED SOLENOIDS 
Model 772 -small but powerful 
lin. pull - approx. eine 1} X 1} 

x ilia., 66p. 
Model 40111 / -}ira pull. Size 
2f X 2 x 14in. 83P. 
Model 
3X2} X 2n. 21.98 Pus 2e 
post and insurance. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifiers. Adjust- 

able output 6v., 9v., 12 volte for up to 500mÁ (clas, B woo- 

ing). Takee the place of any of the following batteries: 
PPl, PP3, PP4, PP6, PP7, PTO, and others. Kit com- 

prises: mains transformer rectifier, smoothing and load 

resistor condensers and instructions. Real sail, at only 

£110 plus lip postage. 

TIME SWITCH 
Smith's mains driven clock with 15 

amp switch, also notes showing how 
you can wake up with music playing, 
kettle boiling or come home to a warm 

harm, hhalrvve your 
burglars, 

eating kbill, etc. 
22.25. 

PRESSURE SWITCH 
Containing a 15 amp. change ov 

switch operated by a diaphragm which 
is operated by air pressure through a small 
metal tube. The operating pressure is ad- 
justable 

re quite low presume d vices and can in fact be operated 
simply by blowing into the inlet tube. Original use was for 
washing machines to turn off water when tub has reached 
correct level but no doubt has many other applications. 
£1 38. 
EDUCATIONAL KITS -all with 
pictorial instructions 

THIS BALANCE KIT 
FREE. 
Eagle educational kite. 
Japanese made these 
are excellent value for 
money. We do not 
expect to be able to 
repeat this offer once 
stocks are sold. Brief 
description of each kit 
is given below and with 
3 kits or more we give 
FREE an accurate 11 

piece balance kit. Price of hits 449 each poet paid. Special 
price for all 7 kite 2300 with free balance kit. 
KA2 Lena Kit. Eleven parta, Including candle one concave 
lens, one convex lens, stage and silt frame, etc. Watch light 
rays bend as they pass through different levees. 
HAS Water Pump Kit. Thirteen parts. Top of pump is 
transparent no that operating parta may be observed. 
Small parts are brightly coloured to be seen easily while 
working. Three types of pump may be made: Lift pump 
Force Pump and Force Pump with reservoir and nozzle. 
KA4 Burner Kit. Eleven parts. Transparent covers allow 
the operation of buzzer to be seen. Illustrates and teaches 
how electromagnetism with an automatic switch results in 
an operating buzzer. 
KA7 E1eetro- Magnet Eft. Fifteen parts, includes compass. 
Makes two electro- magneto, one with one layer of wire and 
one with several layers of wire. Picks up tacks, nails and any 
small parts showing how magnetism works. 
KAS Current and Resistance Kit. Twenty -nine parts, in- 
cluding bench and light bulb. Conduct interesting and 
educational projects to learn the application of OHMS 
LAW" and see the difference In current and resistance with 
different types and lengths of wire. 
KAS Bell Kit. Eight parte, including bell and push button 
switch. Build a complete electric bell and see how the 
hammer Is triggered to make the bell ring. 
SAIO Morse Key buzzer and bell kit. 25 part kit, easy to 
construct, simple to operate. 

THIS MONTH'S SNIP 

SMOKE CAN KILL, GAS CAN KILL 
FIRE CAN KILL 

GU and Smoke Detector /Sensor -ref. ODl- recently referred 
to as the electronic nose -22 each, circuit of smoke detector 
alarm included. 

THYRISTOR LIGHT DIMMER 
Fpr any lamp up to 250 watt. Mounted on ewitch plate to fit in place of 

standard switch. Virtually no radio interference. Price 295. Industrial 
model 5A £3.30 

IO AMP DIMMER CONTROL 
For the control of lighting on stage or in a studio or for control of portable equipment in 
workshops, etc. This has two 13 amp socket outlets each is controlled by a 5 amp solid state 
regulator. The overall length is 171n., width 3}io. and depth 1 }in. In the end is fitted a master 
On /Off switch indicator, lamp and fuse. Price 29 '25. 

STANDARD WAFER SWITCHES 
Standard size 18In. wafer -- silver- plated 5 amp. contact, standard fin. spindle tin . 

long -with locking washer and nut. 
No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 

1 pole 44p 44p 44p 44p 44p 49p 44f 448 44p 
2 poles 44p 94p 44p 49P 44P 44p 44p 77P 77P 
3 poles 44D 44p 44p 44p 77p 77p 77p £1.04 1104 
4 poles 44p 44p 44P 77P 77p 77p 77p £1.32 1182 
5 poles 44p 44p 77p 77p £104 2104 1104 2160 1180 
6 poles 44p 77p 772 77p £104 21.04 2104 1187 1187 
7poles 77p 77P 77p 2109 £132 £132 £1.82 £215 £215 
8 poles 77p 77p 77p £1.04 £132 1132 2132 1242 1242 
9 poles 77f 77D 11 04 21 04 2160 2180 11.80 £2.70 2270 

10 poles 77p 77p £104 2132 1160 2160 £180 2300 £300 
11 polea 77p £1.04 £104 1132 2187 £187 £187 £3 25 1325 
12 poles 77p £104 f104 £1 32 £187 £187 £187 £3.52 11352 

TANGENTIAL HEATER UNIT 
This heater unit le the very latest type, most 
efficient, and quiet running. Is as fitted in 
Hoover and blower heaters costing 215 and 
more. We have a few only, Comprises motor, 
Impe: Ier, 2kW. element and 1kW. element allowing 
switching 1, 2 and 3KW. and with thermal safety 
cut -out. Can be fitted Into any metal line case or cabinet. Only 
needs control ewitch.23.85. 2kW. Model as above except 2kW. 22 75 
Don't miss this. Control Switch 44p. plus VAT P. d P. fill. 

WALL THERMOSTATS 
Made by the famous Smiths Instrument Co. called Colourutat. Wall 
mounting and In a handsome plastic case. (Cream and beige) Adjust- 
able by slider (lockable) and may be set to control temperatures from 
around freezing through to 50 °C. The slide panel is engraved and 
indicates (frost) (warm) (very warm) etc. The thermostat will control 
heaters etc. up to 15 amp at normal mains voltage and is ideal for 
living room, bedroom and greenhouses etc. Price 21'65. Don't miss 
this. 
CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower unit 
by Woods, powerful but specially built for quiet rnnning- 
iriven by cushioned induction motor with specially built 
low noise bearings. Overall size of blower In approx. 45' x 
4 }' X 4'. When mounted by its flange air is blown Into the 
equipment but to suck air out mount it from the centre using 
a clamp, Ideal for cooling electrical equipment, or fitting into 
a cooker hood, film drying cabinet or for removing flux smoke 
when soldering etc., etc. A real bargain at £2'25. 

RADIO STETHOSCOPE 
Easiest way to fault find -traces signal from aerial to speaker -when 
signal stops you've found the fault. Use it on Radio, TV, amplifier, 
anything- complete kit comprises two special transistors and all parts 
including probe tube and crystal earpiece, £2.20 -twin stethoset Instead 
of earpiece 83p extra -post and Ins. 20p. 

AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch -fully 
extendable to 40in or fully retract- 
able. Suitable for 12V positive or 
negative earth. Supplied complete 
with fitting instructions and ready 
wired dashboard switch. £6.35 plus 
25p post and insurance. 
AMPLIFIER IN CASE WITH 
SPEAKER 
Marketed by British Relay under the name Luxlstor. Thin 
is in a very neat looking cabinet and is ideal around the home 
or In the workshop for trouble shooting or for testing out a 
quick lash up. Size approx. 9 }' o 6 }' x 3 }' deep. Input is 
via a matching transformer and volume control and ampli- 
fier may be powered by an Internal 9v battery or an external 
110v source. Speaker is an R -A eliptical 6' a 3 }' 10,000 
gause. The amplifier proper is a Newmarket model ref. 
P.C. 4. Price 2385 each, 10 for £31.50. Poet and insurance 
top. 

SWITCH TRIGGER MATS 

So thin is undetectable under carpet but 
will switch on with slightest pressure. 
For burgular alarms, shop doors, etc. 
24' x 18' £144 
13' X 10' 2110 

RECORD PLAYBACK HEADS 
(TRUVOX) 
Individual prices of these are: - 
2 track record playback heads 50p. each. 
4 track record playback heads 72p each 
Erase heads are also available separately -2 track 33p- 
4 track 55p. 
New metal mounting shield, 39p each. 
2 track -heads already fixed on heavy mounting plate with 
shield 21'05. 

THERMOSTAT 
Continuously variable 305-90°C. Ilea sensor bulb 
connected by 33in. of flexible tubing On operation a 
15 amp 250 volt switch is opened and in addition a 

plunger moves through approx. }in. 
This could be used to open valve on /f £26 ventilator etc. 5 plus 23p P. R // Ina. 

HIGH ACCURACY THERMOSTAT 
Uses differential comparator 1.0 with thermister as probe. 
Designer claims temperature control to within 1 /7th of a 
degree. Complete kit with power pack 26.25. 
6 DIGIT COUNTER Operated by 14ov. ex. mains 
through resistor or direct from 115v. A.C. or from 80v. D.C. 
Made by Veeder-Root of America. Metal encored for surface 
mounting. Size approx. 3} x 1i x 2 }in. Price 21'10 each. 
10 loe £9 90- 

6 DIGIT COUNTER 
Reeettable. 440 ohm coil up to 25 im- 
pulses per second. Ex- equipment but 
guaranteed perfect. 22'20 each. 

DRY FILM LUBRICANT 
Dry Film Lubricant. In aerosol can for easy 
application and for putting lubricant into 
places where the normal oil can cannot reach. 
Home and everyday uses. We have purchased 
a large quantity of these from the Liquidator 
and are able to offer them to you for about half 
of the original list price. 88p per (8 oz.) can 
or 12 cans for £3 post paid. The lubricant is 

ICI Huon L169. 

ELECTRIC TIME SWITCH 
Made by Smiths these are A.C. mains operated. NOT 

CLOCKWORK. Ideal for mounting on rack or shelf or can 

be built into box with 13A socket. '2 completely adjustable 
time periods per 24 hours, 5 amp changeover contacta will 

switch circuit on or off during these periods. £2.75 post 
and Me., 23p. Additional time contacts 55p Pair. 

MULLARD AUDIO AMPLIFIERS 
All In module form, each ready built complete with heat 

sinks and connection tags, data supplied. 
Model 1153 500mW power output 729. 
Model 1172 750mW power output 94p. 
Model EP9000 4 watt power output 51.60. 
EP9001 twin channel or stereo pre amp. £1.99. 
10% discount If 10 or more ordered. 

WINDSCREEN WIPER CONTROL 
Vary speed of your wiper to suit conditions. All parts and 
instructions to make. £248. 

PAPST MOTORS 
Eat. 1 /40th h.p. Made for 110 -120 volt working, but two of these 
work Ideally together off our standard 240 volt mains. A really 
beautiful motor, extremely quiet running and reversible. £1'85 
each. Postage one 23p, two 33p. 230v. model £330. 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to hot water system. this could 

programme as follows: - 
Programme Hot Water Central Heating 

0 Off Off 

1 Twice Daily Off 
2 All Day Off 

S Twice Daily Twice Daily 
4 All Day All Day 
5 Continuousiy Continuously 

Suitable of course, to programme other than central heating and hot 

water, for instance, programme upstairs and downstairs electric heating 
or heating and cooling or taped music and radio. In fact there is no 

limit to the versatility of this Programmer. Maine operated. Size Sin. X 

3in. x gin. deep. Price £3.85 as Illustrated but less case. 

ZPM MODULATION MOTOR 
Could also be used to open ventilators, doors, valve, damper, etc. par- 

ticularly suitable for remote control. Made by Satchwell. Essentially a 

reversible geared motor fitted with liinternal limit 
sand w¢ig 

to top it at 
the end of Its travel. Size approx. 
10 Ib. An indicator on the motor graduated 0.10 shows the state of open 

or close. Also internally fitted 1s a variable resistor, wires from this to a 

volt meter would give a remote indication of the open or close position. 

Price complete with step down Transformer le 216.50. 

Where postage is not stated then orders 
over LS are post free. Below L5 add 30p. 
S.A.E. with ,enquiries please. 

SPRING COIL LEADS 
As fitted to telephones, 4 core 17p each 
10 for £1.53. 3 core lip each. 10 for £1 

LARGE PANEL MOUNTING 
MOVING COIL METERS 
Size 5in. X 4in. Centre nero 200 -0.200 micro amp. Made by 
Salton° Weston. Regular price probably £8. Our price 
£3'tlb. 
A.C. AMMETER 
0.5 amps. flush mounting -moving iron. Ex equipment but 
guaranteed perfect 21 65. 
SUB -MINIATURE MOVING 
COIL MICROPHONE 
as used in behind the ear deaf aids 
Arta as earphone, size only }in. X fin. X fin. Regular price 
probably £3 or more. Our price £1. Note these are ex 
equipment but if not In perfect working order they will be 

exchanged. 
A.C. CONDENSERS 
In addition to the normal uses as motor starters, power 
factor correction etc. These make very good voltage droppers 
for working low voltage appliances from mains. The voltage 
working quoted is AC and condensers are usually suitable 
for working on DC at 2} times the quoted AC voltage. 
1.5 mfd 400v 28p 5 mfd 570v 669 8 said 440v 83D 

2 said 440v 389 6'25 mfd 2150v 55i1 12 mfd 250v 779 
3.4 mfd 440v 44p 8 mfd 250e 55p 15 mfd 

250v 89917 3.5 mid 250v 33p m 

2000W HEATING ELEMENT 
Metal clad and mineral filled, 8ft. long but may be twisted 
and bent to any shape. Ideal to replace the element In an 
old convector, or to wrap around a pipe or cylinder, make an 
instant water heater etc. Price 2110 each plus 25p post on 
any quantity. 
FLUORESCENT LIGHTING KITS 
for operating straight or circular tubes for shop windows, 
pelmet lighting etc. Each kit comprises first quality starter, 
tube ends, starter holder and two terry clips to hold the 
tube, and circuit diagram. 
For miniature tubes, 4, 8, 8w. our Ref. FL AUI £1'38. For 
miniature tubes, 21in., 13w. our Ref. FL AU2 2149. For 
normal tubes, 30 -40w. our Ref. FL AU4. £165. For normal 
tubes 15 -20w. our ref. FL AU3. £1.54. For normal tubes, 
51t. 65w. our ref. FL AU5. £185. For normaltubee, 5ft. 80w. 
our Ref. FL AU6. 21.93. For normal tubes, aft. 120w. our 
Ref. FL AU7 2330. Postage -25p for first kit then lOp per 
kit up to 40w -i5p 85w. 20p; 80w. 25p, and 120w. 

WHITE ROCKER SWITCHES 
your types available, all snap in fixing through oblong hole 
approx lin. X *in., all rated at 10 amps A.0 All have white 
rocker except 53, which is amber. 
Our Ref. RS 51, push to make, spring return, 14p. Our Ref. 
RS 52, push to break, spring return to on, 14p. Our Ref. 
RS 83, change over contacts, luminous rocker, 28p. Our Ref. 
RS S4, change over contacts, normal rocker, 16p. 

J. BULL (ELECTRICAL) LTD. 
(Dept. W.W.) 7, Park Street, Croydon, CRO 1YD 

Callers to 1 02/3, Tamworth Road. Croydon 
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8 -PAGE DICTIONARY 
of AUDIO TERMS 

This invaluable 8 -page supplement takes you through 
the language of audio giving you clear concise explanations 
and illustrations 

PRACTICAL WIRELESS rncs 
continues its important 
series of six free 
Datacards with :- 

No.3 DIN Plugs 
No. 4 Decibels Dataoerd$ 

WIRELESS 

November issue 

"PW FERRET" Oh 

METAL 
DETECTOR 
Build the ingenious "PW Ferret" - 
a new integrated circuit metal 
detector designed to "sniff" out 
buried or hidden metal objects 
underground, under floor 
boards or in walls I 

PRACTICAL 
WIRELESS 

Out now 20p 

C1001 MULTIMETER 
Input Resistance 20,000 ohms 
per Volt 
Overload protection 
250 ua movement, clear scale 
Ranges -AC Volts 0 -10, 50 250, 
1000V 
DC Volts 0 -5, 25, 125, 500, 2500V 
DC Current 0 -50ua, 250 mA 
Resistance 0-60 Kohms 0 -6 
Mohms 
Decibels -20 to +22 db. 
Carrying Case. Test Prods and 
Batteries Included. 
Size: 11.5x8.3x2.7 cm. 
Price £7.50. Post 20p. 

POWER UNIT Type P6200 
Supplying 6 or 9 Volt DC at 
200 mA 
In moulded case forming a 2 pin 
5 A mains plug. 
2 metre output lead with 4 -way 
multiplug giving 2.1 and 2.5 
mm sockets and 3-5 mm plugs. 
Price L1 95. Post 10p. 

POWER UNIT Type P1076 
Output switched 3, 4'5, 6, 7.5, 
9 and 12 Volts at 500 mA D.C. 
Operates from 240 V mains, 
suitable for Radios, Tape Re- 
corders, Record Players etc. 
Size 7.5 x 50x 14.0 cm 
Price £3.95. Post 25p 

BRIDGE RECTIFIERS 

TWO AMP 
ONE AMP 50 Volts 35p 

50 Volts 25p 100 Volts 40p 
100 Volts 25p 200 Volts 45p 
200 Volts 28p 600 Volts 50p 
600 Volts 30p 1000 Volts 55p 

FOUR AMP SIX AMP 
100 Volts 55p 50 Volts 65p 
200 Volts 59p 100 Volts 70p 
400 Volts 65p 202 Volts 80p 
600 Volts 75p 400 Volts 90p 
800 Volts £1.00 600 Volts £1 00 

ELECTRONIC MAINS TIMER 
A reliable unit 
ideal for timing 
Bathroom / Toilet 
Ventilators, Stair- 
way / Cloakroom 
Lighting etc 
Gives up to 30 
mins. delay before 
switching off. 
Delay: 1 -30 mins. adjustable. 
Max Load: 400 VA or 1000 Watts 
resistive. 
Ivory Case: 31in. x 31in. x 2in. 
Fittings Instructions included. 
Trade Price: £5.80. Post 20p. 

DIMMER SWITCH 
Type Cl. 300 
Watt Light 
Dimmer for 
200/250 Volt 
AC operation. 
Ivory Case 31 
in.x31 in.x 
11 in. 
Fitting Instructions included. 
Price £2.80. Post 20p. 

MAINS KEYNECTOR 
The safe, quick, connector 
for electrical appliances, 
13 Amp rating, fused 
will connect a 
number of appli- 
ances quickly 
and safely to 
the mains, ideal for testing, de- 
monstrating, window displays, etc., 
Warning Light, interlocked to pre- 
vent connecting when live. 
Trade Price: £2.95. Post 25p. 

A.S.P. LTD. BYRE HOUSE, No. 2 UNIT, 

TRANSFORMERS 
SAFETY ISOLATING 
Interwinding Screen 
Primary 1201240 Volts 
Secondary 120/240 Volts. Centre tapped 

VA TYPE PRICE POST 
(WATTS) No. £ p 
60 149 2.86 38 

100 150 3.15 52 
200 151 5-30 52 
250 152 7.05 65 
350 153 9.40 80 
500 154 1355 £100 

1000 156 2299 £120 
2000 158 4125 
3000 159 6454 
6000 160 10590 
The above are also available cased with lead and 
socket. On 

& EQUIPMENT 
Pri. 240 Volts with Interwinding Screen. 
VOLTS mA TYPE PRICE POST 

No. £ p 

3 -0-3 200 238 1.12 10 

0 -6, 0 -6 500, 500 234 118 10 
0-6, 0 -6 1000, 1000 212 128 22 

9 -0 -9 100 13 .95 10 

0 -9, 0 -9 330, 330 235 128 10 

0 -8 -9, 0 -8 -9 500, 500 207 1.70 22 
0 -8 -9, 0-8 -9 1000, 1000 208 2.30 30 
15 -0 -15 40 240 128 10 

0 -15, 0 -15 200, 200 236 128 10 

20 -0 -20 30 241 1.09 10 

0 -20, 0 -20 150, 150 237 18 10 

0- 15 -20, 0 -15,20 500, 500 205 2.16 38 
0 -20, 0 -20 300, 300 214 1.38 22 

20- 12- 0 -12 -20 700 (DC) 221 121 30 
0- 15 -20, 0 -15 -20 1000, 1000 206 3.10 38 

0- 15 -27, 0 -15 -27 500, 500 203 2.38 38 

0- 15 -27, 0 -15 -27 1000, 1000 204 2.40 38 

LOW VOLTAGE 
PRIMARY 2001250 /Volts 
SECONDARY 12 and 24 Volts. 

AMPS TYPE PRICE POST 
12V 24V No. £ p 
0-5 025 111 1-00 22 

1 0.5 213 123 22 
2 1 71 1.60 22 
4 2 18 225 38 

6 3 70 
8 4 108 

10 5 72 
12 6 116 
16 8 17 
20 10 115 
30 15 187 
40 20 232 
60 30 226 

2 70 42 
300 52 
3 55 52 
450 52 
550 52 
6 95 67 

1290 97 
1830 £1 00 
2370 £1'10 

PLEASE ADD 10% FOR V.A.T. 1 

30 VOLT 
PRIMARY 200/240 
SECONDARY 12, 15, 20, 24, 30 

AMPS TYPE PRICE POST 
No. 

1 
112 
79 1.64 38 

2 3 245 38 
3 20 3 00 40 
4 21 3'55 52 
5 51 4 40 52 
6 117 528 52 
8 88 6-80 67 

10 89 836 67 

50 VOLT 
PRIMARY 200/240 
SECONDARY 19, 25, 33, 40, 50 

AMPS TYPE PRICE POST 
No. £ p 

} 102 160 30 
1 103 235 38 
2 104 325 42 
3 105 440 52 
4 106 548 52 
6 107 865 67 
8 118 1127 97 

10 119 1415 97 

60 VOLT 
PRIMARY 200)240 
SECONDARY 24, 30, 40, 48, 60 

AMPS TYPE PRICE POST 
No. £ p 

t 124 1 80 38 
1 126 225 38 
2 127 3'55 42 
3 125 5.40 52 
4 123 698 87 
5 40 8 48 67 
6 120 920 82 
8 121 1160 £100 

10 122 1525 £1 00 
12 189 1643 £110 

WINCHEAP, CANTERBURY, KENT TEL CANTERBURY (0227) 52436 
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AERO SERVICES LTD 

D.C. STORAGE OSCILLOSCOPE 

TYPE C8 -1 

Made in U.S.S.R. 

Differential Vertical 
Amplifier. 

Single shot, triggered or free - 

rnnning time base. 
A.C. or D.C. coupling. 
Bandwidth: D.C. to 1MHz. 
Enhance or Normal Opera- 
tion. 
Max. writing speed 4km /see. 
Storage time up to 1 week. 

Price £240.00 
Full details are contained In 

our Catalogue -see below. 

ALL PRICES ARE EXCLUSIVE OF VALUE 
ADDED TAX. WHEN ORDERING BY POST 
PLEASE ADD £0.121 IN £ FOR HANDLING 
AND POSTAGE (SUBJECT TO A MINIMUM 
CHARGE £0.15) AND 10% OF THE TOTAL 
VALUE FOR VAT. 

WIDE BAND OSCILLOSCOPE 

TYPE C1 -54 
Made In U.S.S.R. 

Bandwidth: D.C. to 20MHz. 
Max. sensitivity: 1mmlmb. 
Internal Amplitude Calibra- 
tor. 
Crystal Controlled Time 
Marker Beam Locator. 
Push- button controlled single 
shot operation. 
Frequencies up to 30MHz can 
be displayed using direct -to- 
tube connections. 

Price f140 00 

NEW MULTIMETER TYPE U4323 
Made in U.S.S.R. 

Sensitivity 2000051 /V. 
23 -range instrument provid- 
ing: 
D.C. voltage: 0.5 -1000V 
A.C. voltage: 25 -1000V 
D.C. current: 0.05 -500mA 
A.C. current: 0.05mA 
Resistance: up to 11451 
Multimeter contains an oscil- 
lator providing Audio Output 
of 1kHz and I.F. Output of 
465kHz. 

Price £7.00 

\, BRAND 

TRANSISTORIZED 
AUDIO SINE -WAVE OSCILLATOR 

TYPE G3 -36 

Made In 
USSR 

Transistorized Audio R -C Oscillator covering a range of 20Hz 
to 200kHz in four decade bands. Calibration accuracy 3 %ó. 

Four separate output sockets giving attenuation ratios of 1, 10, 
100 and 1000. Microammeter output indicator. Output voltage 
5V into 60052. 21975 

HIGH VOLTAGE NPN POWER 
TRANSISTORS TYPE BÚ105 

Veno 7:u1V D.C. or 1500V peak 21 60 

I AMP MINIATURE WIRE ENDED SILICON 
RECTIFIERS 

I \'.1001 50 p.i.v. .. 0.080 1N4004 400 p.i.o. .. 0.080 
1 \ 4002 100 p.i.c. .. 0.070 IN4005 600 p.i.v. .. 0.100 
15400:3 200 p.i.v. . 0.075 I54006 800 P.i.v. .. 0.120 

IN4007 1000 p.i.v. .. 0.140 

$ 
OA2 0 40 
OAS 0 48 
0132 0 40 
OB3 0 70 
OC2 1 00 
003 0 40 
OD3 0 40 
0Z4 0 45 
lA3 048 
1A6GT 0 48 
1A7GT 0.60 
1B3GT 048 
1C5qT 0.48 
1H5GT 0.60 
13A 028 
lN5°T 0 60 
1115 045 
184 0-30 
185 0 30 
1T4 030 
1U4 060 
1X2B 060 
2AP1 8-00 
2C28A 0.60 
2C34 0 86 
2C39 8 60 
2C40 6.00 
2051 0.50 
2D21 0 46 
2K25 8 00 
3A3 0.76 
3A4 0 50 
3828 8-50 
3BP1 8-50 
3C45 6 00 
3D6 0.40 
3D21A 4.00 
3E29 4 50 
3Q4 0 60 
3Q5áT 0 55 
384 0.40 
314 . 0 70 
4-125 9.00 
4-250A 

1660 
4-400A 

1750 
4CX25oB 

1300 
4X150A 

900 
5CP1 6 00 
5FP7 4 00 
6R4GY 0 80 
5U40 0 40 
5140 050 
513°T 0 48 
52:3 076 
5Z4G 0 45 

6/30L2 0.90 
BAB4 046 
6AB5 1.00 
6AF4A 0.85 
6AG5 025 
äA67 045 
äA116 0.60 
6AK5 0.40 
BALI 0.25 
SAMS 0.60 
SAMO 0.37 
SANS 1.50 
SANS 0.65 
6AQ5 0.45 
6AQ6 0.70 
6AR5 0.60 
OARS 088 
ßA86 0.60 
6,11370 086 
6AU5GT 

1.30 
6AU6 0.80 
6AÚ8 0.75 
6AV6 0.45 
SAWA80.65 
6H4G 100 
6B7 0.60 
6B8G 0.80 
6BA8 0.28 
68E6 0.86 
6BF5 1.00 
6B060 0-70 
6BH6 0.75 
6BJ6 0.56 
6BK4B 1.25 
6BK7A 0.75 
6BQ7A 0.55 
6BR7 1.00 
OBRO 0.80 
6897 1.35 
6BW6 0.90 
6BW7 0.90 
BBX7GT 

1.00 
6BZ6 0.45 
6C4 0.85 
6C5GT 0-55 
6C8G 0.60 
SCESA 1.60 
OCB6 0.40 
BCDBGA 

1.40 
6CL6 066 
6CU6 0.80 
6CW4 1-00 
6CY5 0.50 
6CY7 0.75 
ODO 0.40 
6DC6 0-85 

$ 
6DJ8 0.40 
611Kß 0.60 
6DQ5 1-45 
6DQ6B 0.80 
613E34 135 
6DT6 0.60 
ORA8 0.70 
0EW6 0.70 
fin 0.75 
8F4 1.80 
6FBGB 0-60 
6F7 1.00 
BF80 0 55 
ßF11 0 50 
ßF13 0 50 
ßF14 0 70 
úF16 0.85 
úF17 1 00 
6E18 0 50 
ßF23 0-90 
ßF24 0.80 
ßF25 1.00 
6E28 0.70 
6F32 0.60 
61,33 8.25 
ß0K5 0.60 
6GK6 0.60 
6J4 0.60 
6J50T 045 
6Jß 0.30 
647 0 45 
6K6°T 0.75 
6K7 0 45 
63(80 0.45 
6KOOT 0.50 
ßK23 0.75 
61425 0.75 
6L6GT 0.55 
6L18 0.50 
fiLD20 0.50 
6N7GT 0.55 
6Q7 0.50 
6R'7(Á 0.80 
6E47 0.45 
ß8C7 0.80 
68E5 065 
68F7 0.60 
6407 0.45 
ß8H7 0.45 
6847 0 50 
68K7 0.50 
68L7GT 

0.48 
68N70T 

0.48 
6ßQ7 0.50 
681117 0.50 
SUS 0.75 
6U8A 0-48 

FULLY FIRST QUALITY 

GUARANTEED VALVES 
BRAND 

$ 
6V6GT 0.50 
6W4GT 0.70 
6W6GT 0.80 
6X4 0-40 
6X5GT 045 
6X8 
6Y6G 
7B5 
7B6 
7B7 
7C5 
704 
7F8W 
7H7 
7R7 
7Y4 
9D7 
1nC2 
10D1 
10D2 
10E1 
1oF3 
I0F9 
10E18 
1ßL1 0-60 
lOLDl10-00 
IOP13 0.76 
l0Y 2-00 
11D3 0.60 
1105 0.60 
11E3 7.00 
12AB5 0-70 
12AC6 0-70 
12AD6 0.65 
12AE6 0-66 
12AL5 0.55 
12AQ5 0-50 
12AT6 0.40 
I2AT7 0.40 
12AU6 0.45 
12AU7 0-33 
I2AV6 0-50 
12AX7 0.83 
12AY7 OP75 
12B4A 0.70 
12BA6 0-46 
1213E6 0-50 

0.80 
0.75 
0.76 
0.70 
1.80 
0.76 
1.00 
0.70 
0.75 
0.76 
0.60 
0.60 
0.65 
0.55 
0.75 
0.75 
0.66 
0.67 

$ 
12BF6 0-86 
12BH7 060 
12BY7 0-65 
12CU6 0-80 
12E1 3.00 
12F5GT 

056 
12116 0.85 
12J50T 0.86 
12J70T 0.60 
12K5 1-00 
12K7GT 

0-50 
12K8 0.60 
12Q70T 

0-46 
128A7GT 

0.60 
128F5 0-66 
128F7 0-60 
12007 045 
12SL70T 

0.80 
128N70T 

0.80 
128Q7 066 
12X4 0.50 
1487 0.80 
19AQ5 0.50 
19BOBG 

0-60 
2oD1 0.60 
20F2 0.70 
20LI 1-10 
20P1 0-60 
2oP3 0-60 
20P4 1-10 
20P5 1.20 
25A60 0-60 
25C5 0.70 
25L6GT0-60 
25200 0-40 
25Z4GT0.70 
25Z5 0.76 
30A5 080 
30AE3 0-40 
30CI5 1-00 

$ 
30CI7 1-00 
30C18 0-90 
:30F5 1.00 
30PL3 0.80 
30FL12 1.10 
30FL13 0-50 
30E1.14 0-90 
30L15 0-95 
30L17 0135 
30P12 1.00 
30P13 0.80 
30P19 0.96 
30PLI 0-06 
30PL13 1.10 
30PLI4 1-10 
:30PL15 1-10 
35A3 0-65 
35A5 0.76 
:35R5 0-66 
35C5 060 
35D5 0.75 
35W4 0-50 
:35Z3 0.76 
35Z4G 040 
35Z4GT0.70 
38A3 0.40 
40KG6A 

1.10 
50A5 1-00 
50145 0-85 
5005 0-60 
50CD8G 

1.20 
5oL6GT 

0-60 
52KU 045 
75C1 0.50 
80 080 
83 1.35 
83V 0.80 
85A2 0-60 
90AG 2.40 
90AV 2-00 
9oC1 OP75 
90CG 2.40 
90CV 2-40 
92A0 2-80 

108C1 0'40 
15082 0 75 
15002 040 
310 A 1 76 
311A 200 
328A 2.00 
329A 200 
705A 4 50 
715C 7 50 
723A/B 7.00 
ß01A 075 
807 0 50 
811A 200 
812A 3.50 
813 4 60 
832A 3 60 
ß33A 1700 
96ßA 100 
872A 4 50 
884 080 
989RA 50 00 
2050 1 00 
5551A 1800 
55ó2A 2400 
5553A 4700 
5557 7 00 
5559 9 00 
5642 0 80 
5651 080 
ßßb4 0 50 
5670 
5879 
6080 
6146 
614613 
6360 
7025 
7199 
7:360 
7551 
7.591A 
7895 
8136 
9002 
9003 
A1834 
A2134 

0.75 
1.80 
2.25 
2.00 
3.00 
1.26 
0.55 
1.00 
8.00 
2.00 
1.00 
1.50 
0.60 
0.90 
0.60 
0.85 
0.70 

$ 
A2293 2 60 
A2426 8 00 
A2900 3 00 
ARP38 1 25 
AW6 060 
AZl 0 60 
AZl1 0.55 
AZ12 060 
AZ2I 0.50 
AZ31 Oß5 
AZ41 0 60 
BT5 1000 
BT19 1000 
BT35 1000 
CSK 7.60 
C:3J 7.00 
CBL1 0 90 
CBL31 1.20 
CC3L 0 25 
CI.33 1.50 
CYl 0-50 
CY31 0-50 
DAF96 0 50 
DET22 9 00 
DET23 9.00 
DET24 9 00 
DF91 0 80 
DF92 0.28 
DF96 0.50 
D07/5 1200 
DH81 0 70 
DH1111 0.70 
DK40 0 86 
DK91 045 
DK92 0.70 
DK96 0 60 
DL96 0 55 
DL910 3-20 
DM70 0 60 
DY51 056 
DY86 0 85 
DY87 0 38 
DI-802 0 37 
F.80CF 8.00 
E84L 0.80 
E88CC 0.75 
F.90F 1.30 

E99F 1-50 
E180F 1.00 
E130L 5-00 
E28oF 2.85 
E810F 2-90 
EABC80 

0.88 
EAF42 0-60 
EAF801 

0-50 
EBC33 0-60 
EBC41 0-65 
EBC81 0-38 
F.BF80 -0.40 
EBF83 0-40 
F.BF89 0-32 
EBL1 1.00 
F.BL21 0-60 
EBL31 1.60 
ECM 2-66 
EC81 1.30 
EC86 0.60 
EC88 0.60 
EC82 0-45 
ECC34 0.50 
ECC81 0-40 
ECC82 0-38 
ECC83 0.33 
ECC84 0.80 
ECC85 040 
F.CC86 0-80 
ECC88 0-40 
ECC89 0.50 
ECCI89 0.66 
ECC8071.00 
F.CF60 0-35 
ECF82 0-85 
ECF86 0.70 
ECF2GG 

0.85 
ECF801 

0.60 
ECF802 

0.80 
ECF804 

1.65 
ECH21 0.60 

ECH35 1 00 
ECH42 0 76 
ECHBI 030 
ECH83 0 45 
ECH84 0 45 
ECL80 0 55 
ECL81 055 
ECL82 0 85 
ECL83 070 
ECL84 0 58 
ECL85 0 55 
ECL86 0 40 
ECLI.800 

8 20 
EF9 0 90 
EF12 0 90 
EF36 0 80 
EF37A 100 
EF39 0.76 
EF40 0 56 
EF4l 0 66 
FF42 0 70 
EF50 030 
EF55 1 50 
EF80 0 25 
F.F83 I 00 
EF85 0 36 
EPOS 0 80 
EF89 0ß8 
EF91 0 37 
EF92 0 60 
12E93 0 28 
F.F94 0 30 
EF95 0 40 
EF96 0 25 
EF97 0 65 
EPOS 0 76 
EF183 0 30 
EF184 0 35 
EF800 2 00 
EF8O4 1 25 
EF805 1 80 
EFL200 

0 60 
EH00 0 55 
EL34 0 50 
EI.:36 0 50 

$ 
EL41 0-75 
EL81 055 
EL82 0.55 
EL83 0-60 
EL84 0-28 
EL85 0-43 
E1,86 0-40 
EL95 0-40 
EL3S0 1-25 
EL5O4 0-70 
EM71 0-80 
EMS() 0-45 
EM81 0.60 
EM8:3 0.50 
F.M84 0.35 
EMeb 1-00 
EM87 0.70 
EY51 0-40 
EY81 0-40 
EY83 0-55 
E 18 0-70 
EY86 0-40 
EY87 0.48 
EY88 0.43 
EZ40 0-50 
11241 0-76 
EZ80 0-28 
EZ81 0-29 
GN4 1.50 
°TIC 4.00 
OU50 5-00 
GXU50 5-50 
GXU51 6-00 
°Y501 0 70 
0230 0 45 
0232 0 50 
(1Z:34 0 65 
HABC80 

0 60 
HL41 5 00 
HI.42DD 

0 70 
HL92 0 60 
HL94 0 60 
KT8 2.50 

8 
KT33C 1-00 
KT36 1.20 
KT44 0-00 
KT45 2-00 
KT66 2-50 
KT77 1-00 
KT88 2-90 
KTW61 

1-60 
ME1400 

1180 
Mild 0.76 
511141 0.75 
MHL4 0-76 
ML4 0-75 
SOLS 0 00 
MT17 7 00 
MT'S7 1000 
ML'12/14 

0 75 
N9P1 6 00 
NSP2 7 60 
090 700 
09.1 7 00 
OM5B 100 
ORPl2 060 
ORP60 0 50 
ORP90 1-10 
ORP9:3 1.10 
PABC80 

0 90 
PC86 0 60 
PC88 0-80 
PC92 0 50 
PC96 0 46 
PC97 0 50 
PC900 0 48 
PCC84 0 40 
PCC85 0.40 
POC88 056 
PCC89 0.50 
PCC189 0 60 
PCC805 0 95 
PCC8060-95 
PCE8n00 80 
PCFSO 0 80 

$ 
PCF82 0-85 
PCF84 0.60 
PCF88 0-80 
PCF87 1.00 
PCF806 0-76 
PCF808 0-90 
PCL80 0-80 
PCL81 0-60 
PCL82 0-85 
PCL83 0-66 
PCL84 0-45 
PCL88 0-45 
PCL88 1.10 
PCL8001-10 
PCL801 0-95 
PCId305 0-50 
PD500 1.80 
PEN4DD 

0.70 
PEN36C 

0.75 
PEN45 076 
PEN45DD 

0.76 
PRN383 

0.76 
PEN384 

0-76 
PF86 0.70 
PF818 1.00 
PL33 0-40 
PL'36 0-65 
PL38 0-65 
PL81 0.50 
PL82 0-46 
PL83 0.45 
PL84 0.40 
P1.302 086 
PL504 076 
PL508 0.90 
PL509 1.10 
PL802 0-96 
PLL80 0.70 
PY31 0-40 
PY33 0.68 
PY80 0.40 
PI-81 0 80 
P7-82 0 86 
PY83 0 88 
PY88 0-40 
PI-301 0.76 
PY500 1-00 
PY800 0 47 
PY801 0-50 
P7.30 0-88 
141,41 18-50 
QP'21 0-56 
QP25 0.50 

$ 
QQV03-10 

1.25 
Q883-3 0-80 
QY3-125 

9-00 
QY4-250A 

1660 
QY4-40ßA 

17-50 
R10 1-26 
R17 0-70 
R18 0-70 
R01-125 

3.00 
R01-240A 

6 00 
RL18 0.50 
8130 176 
8130P 1-76 
8116 1.20 
8P61 0-76 
TH233 0.50 
TH23210. 86 
TP22 0-80 
TP25 0-60 
TTI1 0-35 
TT21 4-20 
TY2-125 

1100 
T7.40 6-00 
U15 0-76 
U18 0-75 
U18/20 0-76 
U19 5-00 
U25 0.85 
U26 0.85 
U31 0-70 
U81 0-70 
U191 0-76 
U281 0-55 
U282 0.56 
U301 0-65 
U309 0-40 
0403 0-70 
U404 0-70 
U801 0.80 
UABC80 

0-40 
UAF41 0-70 
UAF42 0-60 
UB41 0-76 
UBC41 0.55 
UBC81 0-45 
UBF80 0.40 
UBF89 0.40 
UBL1 0.70 
UBL21 0-70 

$ 
UC92 0 45 
UCCAS 0 45 
UCF80 0 70 
UCH21 0-80 
UCH42 0-75 
UCH81 0-40 
UCLI1 0.75 
UCL81 0-80 
UCL82 0.85 
UCL83 0-86 
UF9 0-66 
UF11 0.60 
UF41 0.65 
UF42 0-85 
UF43 0.65 
UF80 0.35 
UF85 0.40 
UF89 0-40 
UL41 0.65 
UL84 0.43 
UM4 0-60 
UM80 0.40 
UM84 0.80 
UYIN 0-50 

UY85 0.40 
VL86313.00 
VP41 0-75 
VU111 0.75 
VIR20 100 
VU133 0-75 
W107 0-60 
W729 0-75 
X66 0-60 
XC12 0.60 
XC18 0.85 
X023 0-90 
XC25 0-40 
XN7 1-40 
XR1-1800A 

12-00 
Y61 0-75 
163 0-75 
Y65 0-50 
YL1080 5-00 
ZOO 0-80 
25048 4.50 
25058 6.00 
Z520M 1-50 
Z700U 0.60 
Z719 025 
Z729 0-30 
Z759 4-00 
Z800U 2-00 
z801u 2-00 
Z803U 1.85 
Z900T 1.20 
2141021)150 

Our new combined Catalogue 1973/74 is now ready. It contains usual section of valves, tubes and semi -conductors, transistors equivalent list, full 
illustrated Test Equipment Section and Passive Components. Please send P.O. for £0.20 to cover cost and postage. 

PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN 
Head Office: 

44a WESTBOURNE GROVE, LONDON, W.2 5SF 
Tel.: 727 5641/2/3 C.A.A. Approved for inspection and 

Cables: ZAERO LONDON release of electronic valves, tubes, 
klystrons. etc. 

Retail branch (pe. sonal callers only) 
85 TOTTENHAM COURT RD., 
LONDON W.2.Tel: 580 8403 EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FOREIGN BUYERS 

WE WANT TO BUY: 
SPECIAL PURPOSE VALVES. PLEASE OFFER US 
YOUR SURPLUS STOCK. MUST BE UNUSED. 

TELEX 261306 
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APPOINTMENTS VACA 
DISPLAYED APPOINTMENTS VACANT : £9.90 per single col. inch. 
LINE advertisements (run -on) : 55p per line (approx. 7 words), minimum two lines. 
BOX NUMBERS 25p extra. (Replies should be addressed to the Box number in the advertisement, 
c/o Wireless World, Dorset House, Stamford Street, London, S.E.1.) 
PHONE : Allan Petters on 01- 261 8508 or 01 -928 4597. 
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 

Advertisement accepted up to 12 
noon Thursday, November 8th for 
the December issue subject to 
space being available. 

HER MAJESTY'S GOVERNMENT COMMUNICATIONS CENTRE 
HANSLOPE PARK, MILTON KEYNES, MK19 7BH, 

has vacancies in the following fields of work 

(f) Design and development of small mechanisms 

(g) Operational Analysis. For these posts applicants should be 
experienced scientists /engineers who have moved into 
Operational Analysis rather than the inverse. 

(a) Microwaves 
(b) HF Communications 
(c) VHF /UHF Communications 
(d) Acoustics 
(e) General Electronic Circuit Design 

Posts (a) -(f) are at Hanslope Park but posts (g) will be in London Area. 
Appointments will be made within the grades of Scientific Officer, Higher Scientific Officer and Senior 
with the following definitions: 

SCIENTIFIC OFFICER 
Applicants should be not more than 27 
years of age and should have one of the 
following qualifications: 
(a) A degree in a scientific or engineering 

subject 
(b) Degree -standard membership of a 

Professional Institution 
(c) A Higher National Certificate or 

Higher National Diploma in a 
scientific or engineering subject 

(d)1 A qualification equivalent to (c) 
above. 

Salary Scales: £1318 -£2177 with the entry 
point determined by qualifications and 
experience. 

Applications stating the field of work and 

HIGHER SCIENTIFIC OFFICER 
Applicants should be under 30 years of 
age but this requirement may be waived 
if special qualifications or experience can 
be offered. Formal qualifications are the 
same as for Scientific Officer above but 
in addition the following experience is 
required: 
(a) Applicants with 1st or 2nd class 

honours degrees -at least 2 years 
post -graduate experience 

(b) Applicants with other qualifications 
-at least 5 years post qualification 
experience. 

Salary Scale: £2076 -£2667 with entry point 
dependent upon experience beyond the 
minimum required. 

Scientific Officer in accordance 

SENIOR SCIENTIFIC OFFICER 
Applicants should be at least 25 and under 
32 years of age, although the upper age 
limit may be waived if experience of 
special value can be offered. 
Applicants should have obtained a 1st or 
2nd class honours degree and have had a 

minimum of four years appropriate post- 
graduate experience. 

Salary Scale: £2615 -£3640. Entry will 
normally be at the minimum of the scale 
but applicants with experience of special 
value may be entered above the minimum. 

grade required should be made to: 
ADMINISTRATION OFFICER, 
HM GOVERNMENT COMMUNICATIONS CENTRE, 
HANSLOPE PARK, 
HANSLOPE, 
MILTON KEYNES, MK19 7BH. [3127 

FIELD SERVICE ENGINEERS 
Applications are invited from men who like working with the 
minimum of supervision and who have self discipline to 
make effective use of their time. 

Preference will be given to those living in North London with 
experience of Public Address and Sound Systems. A clean 
driving licence is essential. Apply by letter or telephone to: 

The Personnel Manager, 
Goblin (B.V.C.) Ltd., Ermyn Way, Leatherhead, Surrey. 

Tel. Ashtead 76121 

GOBLIN BVc 
A member of the BSR Group 

0 FOREMOST 
0 IN THE 
0 UNITED 

KINGDOM 
IN CONSTANT TOUCH WITH 
EVERY EMPLOYER OF 
EXPERIENCED ELECTRONICS 
ENGINEERS 

0 

Our professional placement 
service is specialised, con- 
fidential and completely 
free 

Phone us at any time or write 
quoting WW 10 7 

ELECTRONICS 
APPOINTMENTS LTD 

0 
4 DRYDEN CHAMBERS. 
119 OXFORD STREET. 
LONDON. WIR 1PA 
TEL: 01 -434 1861 
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Advanced Communications... 

Radio 
Equipment Design 
and Development PLESSEY HAVANT 

(S. Coast /Hants /Sussex Borders) 

Experienced Radio Engineers 
Continued expansion of radio communications business in Plessey Avionics & Communi- 
cations calls for engineers with some experience in the design of equipment for mobile and 
static applications to lead small and large teams at Plessey, Havant. 
The laboratories are situated in the grounds of a country house, three miles from Chichester 
Harbour and close to the South Downs and several seaside resorts. The area is well placed for 
housing, shopping, schools, sailing, golf, flying and other recreational and cultural facilities. 
A policy of controlled expansion ensures real opportunities for individual career promotion 
and high levels of job satisfaction. 
We offer excellent salaries, conditions of employment, fringe benefits, generous relocation 
expenses and a stimulating environment. 
If you have two or more years' experience in any of the following techniques: - 

HF, VHF or UHF Medium Power Transmitter Design 
HF, VHF or UHF Receiver Design 
MODEMS Design - Digital and Analogue 
Digital Synthesisers 
RF Signal Switching Techniques 
Mobile Environment Equipment Design 
Radio Communications System Design 

-and if you have academic qualifications equivalent to a university degree or membership of a 

professional institution, 

Fill in the coupon or ring Havant (0701 2) 6391 Extension 200, 
and we will be happy to consider you for a range of appointments carrying salaries of up to 
£4,000 p.a. There are also opportunities for engineers with lesser experience or qualifications 
to take up other appointments. 

To: L. Wise, Manpower Manager, The Plessey Company Limited, Martin Road, West Leigh, Havant, 
Hants. 

Please send me, in confidence, an application form and details of Radio Opportunities. 

Name Age 

Address 
Home telephone no. 

Qualifications wv, 

Z 
Areas of interest PLESSEYO 
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There is scope, 
variety and 
responsibility as a 

Radio 
Technician 
Join the National Air Traffic Services 
of the Civil Aviation Authority as a 
Radio Technician and you have the 
prospect of a steadily developing 
career in a demanding and ever 
expanding field. 

ENTRANCE QUALIFICATIONS 
You should be 19 or over, with at 
least one year's practical experience 
in telecommunications. Preference 
will be given to those having ONC or 
qualifications in Telecommunications. 
Once appointed and trained, you 
will be doing varied and vital work on 
some of the world's most advanced 
equipment including computers, radar 
and data extraction, automatic 
landing systems, communications and 
closed circuit television. 
Vacancies exist at locations near 
London (Heathrow), London 
(Gatwick) and Stansted Airports 
and for suitably qualified people at 
the Signals Training Establishment, 
Milton Keynes, Bucks. 

Salary: £1383 (at 19) to £1836 (at 
25 or over); scale maximum £21 58 
(higher rates at Heathrow). Some 
posts attract shift -duty payments. 
Promotion prospects are excellent 
and ample opportunity and assistance 
is given to study for higher 
qualifications. 

rTo: Arthur Robert F. Simons, National Air 
Traffic Services, S.T.E. (Recruitment), 
Bletchley Park, Bletchley, Bucks. 

Please send me application form for 
entry as Radio Technician. 

Name 

Address 

National Air Traffic Services 

World, November 1973 

RANK RADIO INTERNATIONAL 

ENGINEERING 
OPPORTUNITIES 

We are manufacturers of the famous range of Leak and Wharfedale 
Hi -Fi products which include the Design Centre Award Winning 
Isodynamic Headphones. 

The demand for our quality products, which are designed, developed 
and manufactured to precise published specifications is continually 
increasing. This Company's policy therefore is one of controlled 
expansion and of continuous improvement to current products and the 
further development of our product range. 

A number of new opportunities are available for Engineers to become 
members of an integrated development team who play a major role 
in ensuring that we maintain our position as market leaders in this 
area of Hi -Fi acoustics technology. 
These opportunities in the Acoustics Engineering Development 
Division include: 

Development Engineers - Branded Products 
Headphones 
Advanced Development 

Vacancies are also available for Circuit Engineers and Production 
Methods Engineers. 

Candidates should ideally have had some experience or interest in 
Hi -Fi. 

To obtain a job description and further details. salaries etc. for any of 
the positions mentioned will you please apply in writing giving brief 
details of your educational qualifications, career to date and current 
salary to: 

Mr. J. R. Murgatroyd. 
Personnel Officer, 
Rank Radio International. 
Bradford Road, 
Idle, 
BRADFORD BD1O 8SF 3169 

RANK RADIO INTERNATIONAL 

SPANISH 
FIRM 
NEAR 
MADRID 

is looking for design and development 
engineers with a minimum of three 
years of experience in the field of 
P.C.M. equipment to be used by the 
telephone industry. 
Areas of interest are encoders and 
decoders, P.C.M. multiplexers and 
R.F. equipment to transmit P.C.M. 
data. 
Salary open. 

Send résumé to: 

NORTRON 
Fernando el Católico, 63 
Madrid 15 
SPAIN 2584 
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The continual expansion in all aspects of life in Zambia 
presents vacancies for qualified personnel. All the posts 

listed below offer attractive salaries, 3 year contracts, 
free passages for appointed candidates and their 
families, baggage allowances, furnished accommoda- 
tion atl5% of basic salary,and in many cases substantial 
fringe benefits. All salaries earn 25% gratuity and 
generous leave allowances. This is an opportunity to 
widen your professional experience, to assist in the 
challenging work of developing a young nation - and all 
in the year -round sunshine. 

Ministry of Power, Transport and Works 
Post Office 

Equipment Technician 
(Various) 
For maintenance and installation work. Applicants 
should have minimum 4 years experience with Tele- 
communications Administration and City & Guild's 
final certificate in Telecommunications or equivalent. 
Applicants from British Post Office will be taken at 
Technical Officer grade. Should have held a current 
driving licence for 2 years for driving Government 
transport. 

Supervising Line 
Technician 
To control staff and labour on overhead line, under- 
ground development and maintenance work. Supervise 
and test; also all necessary duties to maintain services 
anywhere in Zambia. Applicants ideally under 45 years 
of age with minimum 10 years Telecommunications 
external experience, including overhead line and 
underground cabie construction knowledge. 

Assistant 
Telecommunications 
Engineer (Power & Accommodation) 
Applicants should hold Intermediate City & Guild's 
Certificate in Telecommunications or equivalent. Also 
have equal grade of Assistant Executive Engineer or 
Technical Officer (A) in British Post Office and a current 
driving licence. To work on design of telecommunica- 
tions buildings, air -conditioning systems, provision of 
mains and stand -by power supplies. Preparation of 
specifications and engineering instruction. 

Telecommunications 
Engineer (H. F. Radio) 
With minimum of 10 years experience, including a res- 
ponsible position with Telecommunication organisa- 
tion. Majority of experience io installation and main- 
tenance of H.F. radio equipment. Should have final City 
& Guilds certificate in Telecommunications and hold 
grade or equivalent of Assistant Executive Engineer in 

British Post Office. Responsible for International Radio 
Transmitting and Receiving Stations. Including instal- 
ling and maintaining new equipment and staff super- 
vision. 

Line Technician 
For installation, maintenance and development duties 
of either subscribers apparatus including PABX's or 
jointing and laying of lead and PVC covered cables or 
construction and maintenance of openwire routes. 
Applicants should have at least 4 years suitable ex- 
perience, and a current driving licence for 2 years. Two 
'A' City & Guild's certificates desirable. 

Assistant 
Telecommunications 
Engineer 
Apprenticed mechanical engineers with 5 years ex- 
perience, ONC or equivalent City & Guild's certificate. 
Duties involve running an organisation or GPO head- 

quarters workshop in Ndola. General mechanical, 
carpentry, paint and light electrical work. Supervisory 
experience desirable. Emphasis on Mechanical Engin- 
eering. 

Message Switching 
Engineer 
Applicants should possess 8 years training and practical 
experience in the servicing and maintenance of Semi - 

Automatic Message Switching and Tape Relay Equip- 
ment and associated peripheral equipment, including 
T100 Page Printers and T108 Tape Readers. Duties will 
include the maintenance of such equipment at Zambian 
Airports. 

Civil Aviation 

Radio Engineer 
At least 8 years relevant experience plus I.C.A.O. Cert. 
is required. The duties will include the installation and 
maintenance of ground terminal radio communication 
equipment and navigational aids. Knowledge of 
medium powered H.F. transmitters and their ancillary 
equipment and of V.H.F. A.M. equipment is therefore 
essential. 

Please apply by sending full personal and professional 
details and indicating the position which interests 
you to: 
Recruitment Officer, 
Zambia High Commission, 
7, I I Cavendish Place, London W I. 
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RRD1OOFFICER5 
wúúId' nu come ashore 

fer E2;300 a dear? 
As a Radio Operator with the 

Post Office Maritime Service you 
can continue your career ashore in 
an interesting and expanding service. 
And earn over £2,000 a year, inclu- 
ding compulsory pension contribu- 
tions, at 25 years of age working 
only a 41 -hour week of shift duties 
-with overtime this could rise to 
£2,300 and possibly more. 

Post Office Radio Operators 
benefit from a shorter pay scale 
than sea -going officers. You have 
good opportunities for promotion to 
positions earning basic salaries of 
up to £3,290, and prospects of further 
advancement into Post Office Senior 

Management. 
To apply you need to be 21 or 

over and to hold a 1st class or Gen- 
era l Certificate issued by the MPT 
or an equivalent certificate issued 
by a Commonwealth administration 
or the Irish Republic. 

If you would like to know more, 
please write to the Inspector of 
Wireless Telegraphy, Post Office, 
IMTR /WTS1.1.3, Union House, St. 
Martin's -le- Grand, London EC1A 
lAR. L53 

D St 0 ffiQ 
Telecommunications 

o 
91 

Voice of Kenya 

Maintenance 
Engineer 

(Broadcast Transmitter) 
Required to introduce a revised maintenance system and assist in 
its implementation, to instruct staff and compile a maintenance 
instruction manual; to give occasional lectures on maintenance to 
engineering trainees. 

Candidates, 30 -50 years, must hold a degree or diploma in Engineer- 
ing with extensive practical experience in organising and undertaking 
maintenance of sound transmission equipment, medium wave, short 
wave and VHF transmitters. Experience as an Instructor in main- 
tenance techniques would be an advantage. 

Commencing salary including Supplement will be in the range 
of E2,970 to E3,280 according to qualifications and experience. 
A substantial gratuity is payable on completion of engagement. 
Because of lower rates of Income Tax in Kenya the gross 
emoluments are roughly equivalent to a UK salary of £4,450 
to £4,650 for a single man and E4,750 to E4,950 for a married 
man with two children. 
Other benefits include- Subsidised Accommodation; Education 
Allowances; Holiday Visit Passages; Free Family Passages; Appoint- 
ment Grant E100 /£200. 30 Month Tour. 

The post described is partly financed by Britain's programme of aid 
to the developing countries administered by the Overseas Develop- 
ment Administration of the Foreign and Commonwealth Office. 

For further particulars you should apply, giving brief details 
of experience, to: 

crown agents 
M Division, 4 Millbank, London SWIP 3JD, quoting reference 
number M2K/730923/WF. [3150 

SPANISH 

COMMUNICATIONS 

EQUIPMENT 

MANUFACTURER 

Applications are invited from 
qualified design engineers 
specialized on: 

a) Ground /Air Communications 
b) TV Colour Transmitters 
c) Side Band Transmitters 
At least 5 years experience 
desirable. Company located in 
Madrid. Salary open. 

Send resumé to: 

NORTRON 
Fernando el Católico, 63 
Madrid 15 
SPAIN 
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Are you equipped 
to engineerthe future? 

As an experienced engineer, with a background in the electronics 
industry you'll be interested in the jobs listed below. 
Most are newly created positions -an indication of the progress 
and development which has led to our current expansion programme. 
Needless to say, all these positions carry salaries, which though 
negotiable, reflect the responsibilities of the task. 
Our reputation spreads to over 70 countries -a reputation for 
producing some of the most sophisticated electronic equipment in 
the world, from custom built staff location systems to complex 
radio communications installations. 

Chief Systems 
Engineer 
This is a key position and calls for 
a man with experience of the 
development, design and 
commissioning of 
telecommunications or data 
systems. He should have a 

background in telephone line or 
switching equipment and be 
capable of leading the 
company's systems development 
programme. Some mobile radio 
communications systems 
experience would be an added 
advantage, and the position 
requires qualifications to 
degree or HNC standard. 

Receiver/ 
Transmitter 
Development 
Engineers 
These positions involve the 
development of highly 
sophisticated communications 
receivers and transmitters and 
offer plenty of scope for 
creativity and challenge. 
Applicants should have a 

relevant degree or equivalent 
and at least 3 years experience 
of equipment design. 

Group Leader Test Equipment 
Receiver 
Development 
To lead a group of engineers 
engaged in the design and 
development of high 
performance subminiature radio 
receivers. At least five years 
experience of equipment 
development in the mobile radio 
industry or a closely related field 
is essential. This post would be 
of interest to someone who has 
already successfully led a team 
in equipment development and 
is now seeking to advance his 
career and broaden his horizons. 

A degree or similar qualification 
is essential. Engineers aged less 
than 30 are unlikely to have 
adequate experience for this, a 

key position. 

For all these vacancies' 
please reply with relevant 
details of experience and 
qualifications, stating which 
position interests you, to : 

Development 
Engineer 
Duties involve designing and 
building test equipment for our 
Production and Test 
Departments. The activities 
range from simple jigs for 
testing small components to 
complex automatic fault 
diagnosis equipment. 
Applicants should have a 

thorough knowledge of solid 
state circuitry and integrated 
circuits and be familiar with radio 
receivers and transmitters. They 
must be able to follow a project 
through from inception to 
installation, designing printed 
circuits etc., ensuring high 
product reliability. 

Senior 
Development 
Engineer 
We need a Senior Development 
Engineer to design and develop 
products of a very advanced and 
complex nature. In addition to a 

degree or HNC, applicants 
should have at least five years 
experience of general low 
frequency design, with a bias 
towards digital techniques. 

A future with Multitone makes sound sense 

ell10 -28, Underwood Street, ¡ 
Personnel Manager, 

Multitone Electric Co. Ltd. 
London, N.1. co 

141 
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CHIEF INSPECTOR 
Thorn Consumer Electronics (Chigwell) Limited is the 

satisfy the continuing increase in demand for our products, both at 
new audio factory has been established at Harold Hill in Essex, 
sophisticated production techniques. 

An exceptional opportunity occurs for a suitably qualified man 
high wattage unit audio equipment, as Chief Inspector. 

Audio division of the Thorn Group of Companies and in order to 
home and abroad, it has become necessary to undertake an expansion programme. A 
which will ultimately be the largest manufacturing unit of its kind in Europe using 

to join the new organisation, which will be involved in quantity volume production of 

The job will be concerned with all aspects of the inspection, test and troubleshoot functions associated with the flowline production of the units. In 

addition, close liaison, with the Training Department in forward planning ano training requirements will be necessary. 

The successful candidate will hold suitable electronics qualifications, have experience of high volume production methods, be a capable staff motivator and 

will possess the drive and enthusiasm which the job will demand. 
Written applications, setting out brief career details to date and current salary to: 

THORN 
CONSUMER 
ELECTRONICS 

THE PERSONNEL MANAGER, 
THORN CONSUMER ELECTRONICS, 
62/70 FOWLER ROAD, HAINAULT, ILFORD, ESSEX 

THO M A member of the Thorn Group 

Southall College of Technology 
Beaconsfield Road, Southall, Middx. 

Two Laboratory 
Technicians 
required for Intermediate & Advanced Electronics Laboratory & Radio,; Television 
Laboratory. Experience in maintaining electronic equipment desirable. 
Salary on scale £1521-£1749 per annum inclusive. 

Applications to be returned to the Registrar at the College by 19th October. 

1 

I 

1 

I O 
Education Service 

O 

3194 

Design and 
Development Engineers 
Come to Bournemouth 

Here is an opportunity to live and work in the young and 
exciting atmosphere of Britain's most sought after sun spot. 
We manufacture the finest Commercial and Entertainment 
audio equipment and Hotel Service Systems in Europe, and are 
continually expanding both our comprehensive product range 
and market coverage. 
We are now increasing our Design and Development Team and 
require a number of young high calibre engineers to initiate, 
design and complete new products in various markets. 
Successful candidates will have some experience in RF or AF 
techniques (or digital /analogue switching) and should be 
qualified to at least HNC standard. 
Self -motivation and a determination to succeed in a rapidly 
expanding company is of equal importance to formal 
qualifications. Salary will be very attractive and will be 
commensurate with experience. r :.' ' 
For full details please contact .irt 
Mr. R.C. Jones, Technical D[rector, a .. 
SNS Electronics Group, 851 Ringwood 
Road, Bournemouth, Hants. 
Telephone Northbourne,02016) 5331/4 
Telex 41419 

LONDON BOROUGH OF HOUNSLOW 
EDUCATION DEPARTMENT 

AUDIO AND VISUAL 
AIDS TECHNICIAN 

(T. 1/3) 
required at Chiswick Polytechnic, Bath 
Road, W.4, to join a team of two 
others to service five departments. 
Applicants should preferably have 
experience of modern teaching aids 
including closed circuit television but 
persons with an interest in educational 
technology will be considered. 36 -hour 
week with some evening duties 
required. Salary scale £672 -£1644 plus 
£105 London weighting. 
Applications forms from The Principal, 
Chiswick Polytechnic, Bath Road, 
Chiswick, W.4. Tel: 01 -995 3801, Ext. 
535. Closing date: 29th October, 1973. 

[3117 

TECHNICAL AUTHORS 
With electronic, electrical, computer 
or mechanical experience required by 
Engineering and Technical Publications 
(Derby) Ltd., 45 Friar Gate, Derby. 
Telephone 0332 -41261. [3164 

Board of Governors 
King's College Hospital. 

Electronics 
Technician 
required for an interesting project involving 
the application of ultrasonics to blood flow 
measurement. The applicant should preferably 
have had previous experience in prototype 
electronic instrument construction and will be 
expected to assist with clinical measurements 
when required. 
The appointment will be tenable for one year 
with a good possibility of renewal. 

Minimum qualification are O.N.C. or final C 
and E in a relevant subject. 

Salary as Physics Technician Grade III. 
Application forms obtainable from the Person- 
nel Office. King's College Hospital, Denmark 
Hill, S.E.25. Tel.: 01 -274 6222 Ext. 2728 
(Mrs. Child) should be completed and re- 
turned as soon as possible. 

[3120 
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CO/VIPUTER ENGINEERS 
3500 

13000 
12500 
f 20O 
f 1So o 

El sum sumumwsoN1- .imin 
111111plAV A .iñ r .N 11111 

111111111\r .di riiii::iiii:iii 
your line to success as a computer service engineer 

Vacancies exist in the London, Manchester and Liverpool areas for engineers with computer or 
electronic or electro- mechanical experience. In addition a number of senior vacancies exist for 
engineers (particularly with teleprocessing experience) who wish to develop their existing manage- 
ment skills. The Company pays attractive salaries together with generous fringe benefits including 
bonus, car allowance and non -contributory Pension Scheme. 
For further details write or telephone. 

+ COMPUTER FIELD MAINTENANCE LTD. a member of the Computer World Trade Group of Companies. 

99 Bancroft, Hitchin, Hertfordshire Telephone: Hitchin (0462) 51511 3146 

Lancashire County Council 
Health Department 

The Health Education Service has a vacancy for a 

TECHNICIAN 
(TV /PHOTOGRAPHY) 

Grade Tech. 4 
Salary £1,530- £1,803 

Television is becoming an integral part of audio 
visual aids in the provision of health education. 
T.V. studio facilities are being developed and the 
Health Education Service requires a technician 
whose duties will include the technical operation 
of T.V. equipment. 
The person appointed will, of course, be know- 
ledgeable in the use of normal projection equip- 
ment. It will be an advantage for applicants to 
have some expertise in camera work and 
photography. 
The post is full time, permanent, superannable 
and subject to medical clearance. 
Application forms obtainable from the County 
Medical Officer of Health, Serial No. 9693, East 
Cliff County Offices, Preston, to be returned by 
the 20th September, 1973. 

[3097 

KEEN YOUNG MAN 
interested in electronics and music, 18 -20 
years, to work in London recording studio. 
Must have working knowledge of audio elec- 
tronics. Responsible position with good 
prospects. 

Phone Tony Leather on 01 -499 7173. 
[3186 

MEDICAL PHYSICS 
TECHNICIAN 

GRADE III 
with electrical and preferably some mechanical 
experience required to maintain cobalt, caesium 
and x -ray treatment units at the Royal Marsden 
Hospital, Fulham Road, London, S.W.3. 
The person appointed will also be responsible 
for the development of radiation measuring 
instruments and will work in association with 
the Electronic and Workshop Groups of the 
Physics and Radiotherapy Departments. 

Applicants should hold O.N.C.. H.N.C., or 
similar qualification in electrical engineering or 
electronics and have at least 3 years' technical 
experience to obtain salary on scale L1,602- 
E2,076 p.a. plus £126 London Weighting. 
Applications with details of experience and 
names of two referees to the Deputy Admin- 
istrator, Royal Marsden Hospital, Fulham Road, 
London, S.W.3. [3123 

rn'III'I'I"I" 
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TEST ENGINEERS 

to join our existing team in coping with our planned expansion. miimaill 

Whilst formal qualifications to O.N.C. or City and Guilds standards 
would be an asset, previous experience in the following areas would be 11111100 

equally desirable. 
Miami 

Analogue 
Good working knowledge of Analogue /Linear Electronics to be used 

Illimmin 
on up to date Communications and Instrumentation Magnetic 

limillill Recording Equipment. 

PooDigital 
Good working knowledge of Digital Logic Circuitry to be used on up imminall 

tologNi 

to date Computer Peripheral Magnetic Recording Equipment. 

R.F. 11.111111 

gij Good working knowledge of up to date R.F Electronics for use on 

V.H.F. Transmitting Equipment using latest techniques. Misaus 

Wegio 
We offer competitive salaries, good working conditions and a 

friendly work atmosphere. Willissom 

IraalessMi 

1151011 

Communicate with Racal 
.....mo 

assolgil 
If you are interested in any of the above posts, please write or 

telephone for further information to : 

samiN 
The Personnel Officer, 
RACAL -THERMIONIC LIMITED, Onimas 

MMI 
Shore Road, Hythe, Southampton 
Telephone : Hythe (04214) 3265, Ext. 66 3201 

Why not live and work on the finge of the 

New Forest 
and Southampton Water 
with Racal Thermionic Ltd 

This is one of the most attractive areas in Southern England 
providing a variety of excellent recreational facilities. 

We are a member of the world -wide RACAL Group and are currently 

seeking a number of 

6111111111111111111111111102420110 
The Electronics Group 
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Electronics 
Test Engineers 
Pye Telecommunications of Cambridge and Haverhill have immediate 
vacancies for Production Test Engineers. The work entails checking to an 
exacting specification VHF /UHF radio -telephone equipment before customer 
delivery applicants must therefore have experience of fault finding and 
testing electronic equipment, preferably communications equipment. Formal 
qualifications while desirable, are not as important as practical proficiency. 
Armed service experience of such work would be perfectly acceptable. Pye 
Telecommunications is the world's largest exporter of radio -telephone 
equipment and is engaged in a major expansion programme designed to double 
present turnover during the next five years. There are, therefore, excellent 
opportunities for promotion within the company. Pye also encourages its staff 
to take higher techrxical and professional qualifications. 

These are genuine career opportunities in an expansionist company, so write 
or telephone without delay for an application form to: 

Mrs A E Darkin at 
Cambridge Works, Elizabeth Way, Cambridge CB4 1DW. 
Telephone: Cambridge 51351. 
or Mrs C Dawe at 
Colne Valley Road, Haverhill, Suffolk. 
Telephone : Haverhill 4422. 

I PyeYelecommunications Ltd 

96 

The best young Engineers 
have computers in mind. 
Are you aged 21 to 25? 

Do you want a flying start to a 
career in computers ? Here is your 
chance. Train as a Field Engineer with 
ICL, Europe's leading computer 
manufacturer. 
Training 

You will be given thorough training 
on ICL electronic equipment leading 
to computers. 
Qualifications 

You should be aged between 21 and 
25 and be on your final year or have 
attained City & Guilds electronic 
certificates or an HNC in electronics. 
You should have completed an 
electrical engineering apprenticeship or 
have at least two years' industrial 
experience on electronics. 
Job satisfaction 

As an ICL Field Engineer you have 
a high degree of responsibility for a 
customer's installation. You need 
technical expertise, tact and personality. 
So you are important as a representative 
of ICL. 

There are opportunities of starting 
with us in several areas in the U K. Get 
the full details now by completing and 
returning this coupon today. 

To: Mr A E Turner, International 
Computers Limited, 85/91 Upper 
Richmond Road, Putney, 
London SW15 2TQ. 
Please send me an application 
form for job openings in Field 
Engineering. 

Name 

Address 

L_ 
International 

Computers 
ICL 

.' 58 ,1 
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THE STOCK EXCHANGE 
require an additional 

TELEVISION 
SERVICE 

ENGINEER 
to maintain information display sys- 
tems. 
Applicants must possess appropriate 
television and radio servicing certifi- 
cates and must be able to prove their 
ability as competent Service Engineers 
by a suitable trade test. 
An attractive starting salary is offered. 
In addition, there is a non- contributory 
pension scheme, 3 weeks holiday in a 
full year and Luncheon Voucehers. 
Applications giving brief details of 
qualifications and experience should 
be sent to: 

Personnel Officer, 
Council of The Stock Exchange, 

The Stock Exchange, 
London EC2N 1HP 

[3187 

ELECTRONIC 
SERVICING 

A senior electronics service engineer is 
required to take charge of electronic main- 
tenance in a large teaching hospital. Wide 
experience in servicing electronic instrumenta- 
tion is essential. This experience need not be 
in the medical field. Applicants should have 
a H.N.C. or equivalent qualification. 

This is a medical school appointment with 
a salary in the range L2,251- L2,842. Applica- 
tion forms can be obtained from the 
Personnel Officer, Mrs. Gray, St. Thomas' 
Hospital, 79 York Road, London, S.E.1. 

[3185 

TEST 
ENGINEERS 

The leading U.K. manufacturer of 
high grade TV monitors require 
Test Engineers for their expanding 
Test Department. 
Situated in the Berkshire town of 
Maidenhead, the Company offers 
pleasant working conditions, good 
salaries and friendly environment. 
Duties will cover the testing and 
trouble- shooting of monochrome 
and colour TV monitors together 
with other ancillary sophisticated 
TV broadcast equipment manu- 
factured by the company. Previous 
experience of TV equipment would 
be an advantage. Please apply to: 

PROWEST ELECTRONICS 
Boyn Valley Road, 

Maidenhead, Berks. 
Maidenhead 29612 

[3180 
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ELECTRONIC 
ENGINEERS 

FOR CANADA 
A well -known Canadian Company 
designing and manufacturing computer - 
orientated totalisators requires elec- 
tronic engineers to meet their 
continuous expansion. 

The likely candidates should be 
qualified to H.N.C. standards or hold 
a C.G.L.I. final certificate as electronic 
or telecommunication technicians. 
Candidates with equivalent qualifica- 
tions will also be considered. All 
candidates must have experience in 
the development and maintenance of 
computer systems. Some knowledge of 
programming would be an advantage. 
The salary is negotiable depending on 
qualifications and experience. Inter- 
views will be held in the U.K. Please 
reply in writing to: 

Attention: Managing Director. 
WESTERN TOTALISATOR CO. LTD., 

102 Elmslie Street, 
Lasalle, Montreal 650, Quebec, 

Canada. 
[3179 

The Polytechnic of Central London 

Audio Visual Aids 
Technician 

£1902 -£2202 
with experience in maintenance of 
tape recorders, amplification equip - 
ment and C.C.T.V. with the ability to 
operate both this and 16mm equip- 
ment. 
Application form from The Establish- 
ment Officer, 309 Regent Street, 
London W1R 8AL. Please quote 
reference 885. 

[3184 

WIGGINS TEAPE RESEARCH AND 
DEVELOPMENT LTD. 

Butlers Court, Beaconsfield, Bucks. 

SENIOR 

ELECTRONICS 
TECHNICIAN 

Applications are invited for this post to 
lead a small team engaged in applying 
electronics to papermaking research and 
allied processes at the Central R. and D. 
Unit of an international papermaking 
group. Based at Beaconsfield the duties 
will include design, development, manu- 
facture and maintenance of a wide variety 
of electronic, electro- mechanical and 
opto-electronic instrumentation. 
Applicants should be of H.N.C. standard 
and have several years development 
experience with linear and digital circuits. 
The salary is negotiable in the range 
£2,000 to £3,000. The unit provides 
excellent working conditions, a pension 
scheme and luncheon vouchers. 

Application forms from Mr. A. W. Massey, 
Personnel Department. Tel: 0494 5652. 

[3091 

a125 
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M1 flano microwave instruments Ild 

5UNNY £ORNWAIth 
LOWER COST OF HOUSING LOCAL AUTHORITY HOUSING 

England's Prime Holiday Area. Ideal for water sports and outdoor 
enthusiasts. A civilised area for Environmentalists - clean seas, 

uncrowded roads and fresh air. Unemployed persons qualify for 
Government Assistance for re- settlement. 

We have immediate vacancies for the following Personne in 

MODERN PRESTIGE LABORATORIES With Exceptional Views: 
4 -DAY WEEK, EXTRA HOLIDAYS. 

JUNIOR MICROWAVE ENGINEER 
Familiar with measurement techniques. Experience and energy more important 
than qualifications. Work includes projects on millimetre wave components. 
Salary £1200 - £1700. 

TECHNICAL SALES ENGINEER 
Preferably with experience in sales on microwave instrument and component 
products. Strong initiative and drive, incentive scheme Leads to Sales Manager 

position. Salary negotiable. 

JUNIOR DRAUGHTSMAN 
With experience on small electro- mechanical projects. Opportunity to learn in 

well- informed D.O. Accuracy and sound basic knowledge important. Workshop 
experience essential. Salary £1200 - £1500 

ELECTRONIC ENGINEER 
Up to Chartered Standard, 2 years experience in com5uter interfacing to form 
basis of new group. Knowledge of R.F. techniques an advantage. Salary negotiable 

between £2500 -£3500 

Send full Resume and Salary Required to: 
Dunmere Road, Bodmin, Cornwall, PL31 20L Tel: Bodmin 102081 3161 

WORK AS A 

RADIO 
TECHNICIAN 

ATTACHED TO SCOTLAND YARD 
You'd be based at one of the Metropolitan Police Wireless Stations. 
Your job would be to maintain the portable VHF 2 -way radios, tape 
recorders, radio transmitters and other electronic equipment which 
the Metropolitan Police must use to do their work efficiently. 
We require a technical qualification such as the City & Guilds 
Intermediate (telecommunications) or equivalent. 

Salary scale: £1415 to £1715 according to age from 21 to 25, to a 

maximum £2025 p.a. (plus a London Weighting Allowance of £175 

or £90 p.a.). 

Promotion to Telecommunication Technical Officer will bring you 

more. 

For details of this worthwhile and unusual job write to: Metropolitan 
Police, Room 733 (RT /WW), New Scotland Yard, Broadway, London, 
SW1H OBG, or telephone 01 -230 3122 (24-hour service). 

[2917 
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Telecommunications 

Night 

Viewing 

Systems 

For further details, 
conditions of service, and an 
application form please 
write to J. R. Mills, Director, 
Signals Research 
Establishment, 
Christchurch, Hants, or 
telephone the Personnel 
Officer on Highcliffe 2361, 
ext. 302. 

Ministry of Defence Signals Research and 
Development Establishment. at Christchurch, 
Hants require scientists and engineers for work 
on 

El Signal processing and analysis optimising use 
of bandwidth and reducing error rate in corn - 
munication channels. 

Assessment of design and performance of 
communications systems. 

Computer applications : work on systems of 
high integrity, and the investigation of real - 
time software structure. 

Satellite communications : techniques for the 
provision of multiple access. 

Electro- magnetic theory: radio wave propaga- 
tion and aerials. 

Night vision : work on optical and detector 
components, the investigation of the man/ 
machine interface. and the assessment of 
systems. 

Appointment may be made at Senior Scientific 
Officer, Higher Scientific Officer, or Scientific 
Officer level. 
For Senior Scientific Officer appointment you 
must have a 1st or 2nd class honours degree with 
at least four years appropriate post -graduate 
experience. Salary scale £2615- £3640. 
At Higher Scientific Officer level, qualifications 
required are a degree, HND, or HNC, with at least 
2 years post -graduate experience for the good 
honours graduate and 5 years for other candi- 
dates. Salary scale £2076- E2667. 
For Scientific Officer appointment you should 
have a degree, HND, or HNC and be under 27 
years old. Salary scale £1318 -£2177. 

3181 

T.V. Studio Engineer 
The Road Transport Industry Training Board has in operation at its 
Wembley Headquarters, a 3 camera broadcast -quality colour television 
studio with full telecine and video recording facilities which includes 
R.C.A. TR 50 and lin. Helical Scan systems. We now wish to appoint 
an experienced studio engineer to join a small team working on the 
production of training and educational television programmes. 

The applicant should not be less than 24 years of age and have a 

good working knowledge of the above equipment. Salary will be 
negotiable depending on qualifications and experience. Three weeks 
holiday, contributory pension and life assurance scheme. 

Please send all relevant personal history stating how the above 
requirements are met, and quoting reference ZH335, to: 

Mrs. H. M. Brown, Personnel Manager, 
Road Transport Industry Training Board, 
Capitol House, Empire Way, 
Wembley, Middlesex HA9 ONG. 

l ,'rl.1, A 

LOUGHBOROUGH 
TECHNICAL COLLEGE 
Principal: 
F. Lester, B.Sc., Ph.D., F.R.I.C. 
Department of Electrical Engineering 

LECTURER GRADE I 
The person appointed will be required 
to teach Radio and Television Theory 
and Practice to Final Certificate level 
in Technicians' courses. Applicants 
should have recent trade experience 
and be fully conversant with broadcast 
receiving equipment. They should be 
suitably qualified and preferably be 
members of a Professional or Tech- 
nician Institution. Teaching experience 
and teacher training will be advan- 
tageous. 
Salary will be in accordance with 
Scales for Teachers in Establishments 
for Further Education 1973 (under 
review), viz., Lecturing Grade, £1,500- 
£2,525 (plus 2 x £81 for good Hon- 
ours), with placing according to 
qualifications and experience. 
Further particulars may be obtained 
from the Principal, Loughborough 
Technical College, Radmoor, Lough- 
borough, Leicestershire, LE11 3BT, to 
whom completed applications should 
be returned within 14 days of the 
appearance of this advertisement. 

[3171 

The Hatfield Polytechnic 

TECHNICIAN for 
Psychological Laboratory 

for maintenance and construction of a variety 
of electronic and other equipment. 
The person appointed will work with a 

Senior Technician. Applicants should preferably 
hold an appropriate intermediate or National 
Certificate, or City and Guilds qualification. 
but this is not essential. 
Salary scale: E672- E1,242 per annum. 
Application form and further details from: 
The Staffing Officer, The Hatfield Polytechnic, 
P.O. Box 109, Hatfield, Herts. Quote ref.: 
379 /WW. 

[3170 

LEEDS AND BRADFORD AIRPORT 

RADIO /RADAR 
TECHNICIAN 

REQUIRED 
A vacancy occurs for a Radio /Radar 
Technician to undertake maintenance 
of all ground equipment, including 
radar, CRDF, ILS, etc., on a watch - 
keeping basis. Radar maintenance ex- 
perience essential. Salary in accordance 
with Local Government Grade Tech- 
nical 5/6 (£1,926 -£2,535 per annum), 
commencing salary, depending upon 
experience and qualifications, between 
£1,926 and £2,235, plus enhanced pay- 
ment for weekend working. Appoint- 
ment subject to Local Government 
Superannuation Acts and medical ex- 
amination. 

Applications, stating age, education, 
and full details of experience and tech- 
nical courses attended, together with 
the names and addresses of two people 
to whom reference can be made, 
should be sent to the Airport Dir- 
ector, Leeds and Bradford Airport, 
Yeadon, Leeds, LS119 7TZ. Tel: 08737 
3391. 

[3121 
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University College Hospital 
Medical School 

Neuropsychology and Metabolism 
Research Unit, 

Friern Hospital, London, N.11 

ELECTRONICS 
TECHNICIAN 

Electronics technician to assist in 
the establishment and subsequent 
running of a new research laboratory. 
Some experience with recorders, 
E.C.G., E.E.G. or data processing 
equipment would be an advantage 
but not essential. 
Applicants should have O.N.C. in 
electrical or electronic engineering 
or a similar equivalent qualification. 
Salary on Whitley Council scale 
according to age and experience 
plus London weighting allowance. 
Applications to the Secretary, 
University College Hospital Medical 
School, University Street, London, 
WC1E 6JJ. Quote reference F.C.2. 

[3147 

ENGINEER 
to service 

ELECTRONIC ORGANS 
B & O AUDIO and C.T.V. 

The work is interesting and varied, a 
Company vehicle is provided and there 
are vacancies in Birmingham and 
Manchester. 
Telephone or write to: 

W. Swan, Jnr. or Mr. D. C. Kay, 
SWAN'S, 

84 -86 Oldham Street, Manchester M4 1LF 
Tel : 061 -228 3821 

[2959 

WALSALL AND STAFFORDSHIRE 
TECHNICAL COLLEGE 

JOINT EDUCATION COMMITTEE 

Principal: H. Cheetham, B.Sc.(Hon.), C.Eng., 
M.I.Mech.E., F.I.Prod.E., 

Department of Engineering 

LECTURER GRADE 1 

in 

RADIO AND TELEVISION 
Applicants will be expected to teach the sub- 
ject of Radio and Television to the Final Year 
of the Radio and Television Mechanics Course, 
C.G.L.I. No. 222 and the Radio and Tele- 
vision Technicians Course, C.G.L.I. No. 272. 
A sound knowledge of the theory and practice 
of Colour Television Servicing would be very 
desirable. Applicants should possess appro- 
priate qualifications with teaching and in- 
dustrial experience. 
Salary for the above post will be in accordance 
with the Burnham Further Education Scale, 
viz Lecturer Grade I [1,500 - £2,525 per 
annum (under review). 
Application forms may be obtained from the 
Principal, Walsall and Staffordshire Technical 
College, St. Paul's Street, Walsall WSI IXN. 
Applications should be returned within a 
fortnight of the appearance of this advertise- 
ment. 

R. D. NIXON, 
Secretary to the Joint Education Committee. 

[3125 

Nigerian 
Telecommunications 

Supervisor 
The Shell -BP Petroleum Development Company of 
Nigeria Limited has a vacancy for a qualified Nigerian 
Telecommunications Supervisor. 
You should be academically qualified at C.E. I. Chartered 
Engineer level, be eligible for membership of the 
Nigerian Society of Engineers or hold any other qualifi- 
cations acceptable to the Council of Registered Engi- 
neers of Nigéria. You must have a minimum of 5 years' 
total practical experience in at least two of the following: 

(a) Multi- channel fixed communications systems 
(b) Telemetry 
(c) Mobile radio systems 

If you are a Nigerian National returning to your country 
this year and are interested in this position, please tele- 
phone Pauline Ford on 01-934 2493 or write, giving 
details of age, qualifications and experience, to:- 

Shell International Petroleum Company Ltd., 
Recruitment Division (GD), PNEL /4t 

Shell Centre, London SEx ANA. 

Are you interested in 

Communal Aerial Television 
Systems Work? 

Tien read on further 

Due to continued expansion, EMI 
Service, part of EMI's Electronics and 
Industrial Operations group of 
Companies, has the following vacancies 
for engineers at Hayes, Middlesex. 

SERVICE ENGINEERS 
required for bench and field work on 
Communal.Television Aerial equipment. 
Must be capable of diagnosing faults and 
repairing wide range of aerial amplifying 
and distribution equipment. 

SYSTEMS PLANNING 
ENGINEERS 
for the planning of Communal Tele- 
vision Aerial installations. Previous 
experience required to be capable of 
producing practical plans from building 
details and subsequently setting to work 
after installation. 

Attractive starting salaries. Contri- 
butory Pension Scheme. Assistance with 
removal expenses in appropriate cases. 

WANT TO TAKE THINGS 
FURTHER 
then write or telephone for an application 
form to: 
R. N. L. Black, Personnel Depart- 
ment, EMI Limited, x35 Blyth Road, 
Hayes, Middlesex. ox -573 3888, 
Ext 2887. 

EMI International leaders 
in Electronics.Records 
and Entertainment. 

3004 
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British Relay 
Communication and 
Call Systems - 
Speech and Visual 

We are acquiring an increasing volume of business 
in this field including many very long term contracts, 
and we are seeking to expand the range of our 
activities. Consequently, we have immediate 
requirements for engineers with good practical 
experience and ability in any of the following aspects 
of the work :- 

System Design 
Planning and Estimating 
Project Control 
Installation Supervision 
Test and Commissioning 

Duties are varied and interesting, with frequent 
opportunities for travel, and for acquiring experience 
in new fields. Enquiries and application for interviews 
will be treated in strict confidence, and shoúld be sent 
to :- 

BRITISH 
RELAY 1' 

The General Manager, 
British Relay 
(Electronics) Limited, 
41 Streatham High Road, 
London SW16 1EP 
Tel. 01 -677 9681. 

A REALLY 
WORTHWHILE JOB 
(Electrical Test 
Technicians /Engineers) 
GEC Medical Equipment Ltd., based in 

North Wembley, is a world -wide 
leader in the manufacture of a wide 
range of medical diagnostic X -ray 
apparatus which is every day helping 
the sick and injured throughout the 
world. 

Because of the ever -increasing demand 
for our equipment both at home and 
overseas and in order to maintain the 
high standard of reliability of our 
product, we need additional electronic 
test technicians /engineers with prac- 
tical electrical /electronic experience, 
preferably qualified to City and Guilds 
or National Certificate standard. 

The work involves testing and fault- 
finding on a wide variety of medical 
X -ray apparatus and associated units 

such as closed circuit television and 

image intensifiers using both orthodox 
and specialist test equipment. 

There are excellent opportunities for 
career development. If you would like 

to know more about working with this 

Company please write, giving brief 
career details, or telephone: P. B. 

Blackmore, Personnel Officer, GEC 

Medical Equipment Ltd., East Lane, 

North Wembley, Middlesex. Tel: 01- 

904 1288. 
[3163 

University College of 
North Wales, Bangor. 

School of Physical and 
Molecular Sciences. 

ELECTRONICS 
TECHNICIAN 

GRADE 5 
Applications are invited for the post of 

Electronics Technician Grade 5 in the above 
mentioned School. 

The successful applicant will be concerned 
with the servicing and maintenance of existing 
electronic equipment for research and teach- 
ing, and with the development and construc- 
tion of new specialised equipment. 

Applicants should have had several years 
practical experience in digital and linear solid 
state electronics, preferably in industry or the 
services, coupled with theoretical knowledge 
to about HNC standard. 

Salary at an appropriate point on scale: 
E1,881 x 72- L2,241 per annum. (Salary 
Scale at present under review). 

Applications ( two copies), giving full de- 
tails of age, qualifications and experience 
together with the names and addresses of two 
referees should be submitted to the Secretary 
and Registrar, University College of North 
Wales, Bangor, by not later than the 14th 
November, 1973. 

[3119 

ELECTRONICS 
ENGINEER 

at 

THE OPEN UNIVERSITY 
A vacancy occurs due to the setting up of a 

Psychological Laboratory for an Electronics 
Engineer. Duties will include the develop- 
ment of equipment for teaching and research 
such as a mini computer and a digital re- 
action timer, the maintenance of laboratory 
facilities and purchase of equipment in close 
collaboration with academic Psychologists and 
the Electronics Laboratory. 
Applicants should have at least 7 years rele- 
vant experience and qualifications such as 

City and Guilds or HNC in relevant subjects. 
The appointment will be made on the Tech- 
nician Grade 5 scale: L1,881- L2,241 per 
annum. 
Further particulars are available from the 
Acting Personnel Manager (EP2), The Open 
University, P.O. Box 75, Walton Hall, Milton 
Keynes, MK7 6AL. 
Applications should be returned as soon as 

possible. 
13144 

ELECTRONIC ENGINEERS 
required for equipment mainten- 
ance and associated engineering 
projects. Knowledge of professional 
tape recording equipment, studio 
operations, or high speed tape 
duplicating systems is desirable. 
Salary will be according to age 
and experience. Please write giving 
details of age, qualifications, ex- 
perience and present salary to 
Chief Engineer, Rediffusion Redi- 
tune Ltd., Cray Avenue, Orpington, 
Kent. 

i IREDIFFUSION 
3189 
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Cora pater 
Engineer 
Character Generation 

Rediffusion require an Engineer 

to maintain the above equipment 

in the London area. TTL experi- 

ence essential. Knowledge of 

video circuits preferred. 

Good salary plus Company car. 

Telephone: 

Mr. Yates 01 -385 9472 
[3202 

Reading Education Committee 
Highdown School, Surley Row, 

Emmer Green, Reading. 
Telephone: Reading 475022 

AUDIO 
VISUAL AIDS 
TECHNICIAN 

required at the above school. Salary on scale 
£1,644 raing to E1,926. Extra payment for 
qualifications. Minimum age 25. Preference 
will be given to holders of C.G.L.I. Audio 
Visual Aids Technician's Certificate. Mainten- 
ance, servicing and operation of a wide range 
of A /VA equipment including CT /TV and 
reprographic equipment. Further details and 
application forms obtainable from and return- 
able to the Chief Education Officer, 2 Cheap - 
side, Reading, RG1 7BA within 14 days of 
the appearance of this advertisement. 

[ 3139 

UNIVERSITIES OF DURHAM 
AND LEEDS 

BRITISH UNIVERSITIES AIR 
SHOWER PROJECT 

A vacancy exists for a Technician to assist 
with the installation and operation of a small 
computer at the British Universities Air 
Shower Project at Haverah Park near Harro- 
gate. The successful applicant should have a 

knowledge of digital electronics and /or Com- 
puter hardware and should reside in or be 
prepared to move to the Leeds- Bradfcird- 
Harrogate area. 

Salary will be at an appropriate point on the 
University Scale for Technicians (at present 
under review) L1,88142,241 according to 
age and experience. The appointment will be 
for two years commencing 1st December, 
1973 with the possibility of renewal of con- 
tract. 
Applications in writing giving full details, age, 
education and experience together with copies 
of testimonials or names and addresses of 
two referees to the Personnel Office, Science 
Laboratories, South Road, Durham by 1st 
November, 1973. Interviews will be held in 
Leeds in November, 1973. 

[3168 

a129 APPOINTMENTS 

MARCONI INSTRUMENTS LIMITED 

ELECTRONIC 
TECHNICIANS 
are required to work on calibration, fault- finding and testing of telecom- 
munications measuring instruments. The work is varied and will enable 
technicians with experience of r.f. circuits to broaden their knowledge of 
the latest techniques employed in the electronics and telecommunications 
industries by bringing them into contact with a wide range of the most 
advanced measuring instruments embracing all frequencies up to, u.h.f. 

Entrants may be graded as Test Technicians, Senior Test Technicians or 
Technician Engineers according to experience and qualifications. Our 
servicing and production programme, geared to our recognised export 
achievement. provides employment combined with prospects of advance- 
ment. not only within these grades. but into other technical and 
supervisory posts within the Company at Luton and St. Albans. 

Salaries are attractive and conditions excellent. A Pension Scheme 
includes substantial life assurance cover provided by the Company. Assist- 
ance with removal may also be given in appropriate cases. Please write or 
telephone, quoting reference WW 178 for application form to: 

Mr. M. Leavens, Works Manager 
Telephone: Luton 33866. or 
Mr P Elsip, Personnel Officer 
Marconi Instruments Ltd 
Longacres, St. Albans. Herts 
Telephone: St. Albans 59292 
Member of GEC -Marconi Electronics 
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Bench Service 
Engineers 
We require engineers with previous experience on TV (Colour and Monochrome), 
Radio, H -Fi, Tape /Cassette Recorders and V.T.R. products, for our Ashford and 
Leeds Depots. 
Preference will be given to holders of C. & G. certificates, but sound practical 
knowledge may outweigh formal qualifications. Basic salary will be based on 
experience and practical ability. 
Fringe benefits include a twice yearly bonus, L.V's, contributory pension scheme 
and staff purchase facilities. Hours of work 9.00 a.m. -5.30 p.m. Monday to Friday. 

We would be interested to hear from experienced engineers who wish to work 
with products which are renowned for their reliability and quality. Please write or 
telephone with details of past experience and salary to: 

The Personnel Manager, 
Sony (U.K.) Ltd., 
Pyrene House, 
Sunbury Cross, 
Sunbury-on- Thames, 
Middlesex 
Tel: Sunbury 87644 

OR 
Regional Sales Manager, 
Sony (U.K.) Ltd., 
Universal Estate, 
Wakefield Road, Gildersome, 
Morley, Leeds. 
Tel: Morley 69421 31 
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RADIO OFFICERS 
DO YOU HAVE PMG I PMG II MPT 

2 YEARS OPERATING EXPERIENCE 

POSSESS /ON OF ONE OF THESE QUALIFIES 
YOU FOR CONSIDERATION FOR A RADIO 
OFFICER POST WITH COMPOSITE SIGNALS 
ORGANISATION. 

On satisfactory completion of a 7 -month specialist 
training course, successful applicants are paid on a 

scale rising to £2,527 pa; commencing salary accord- 
ing to age - 25 years and over £1,807 pa. During 
training salary also by age, 25 and over £1,350 pa 

with free accommodation. 

The future holds good opportunities for established 
status, service overseas and promotion. 

Training courses commence at intervals throughout 
the year. Earliest possible application advised. 

Applications only from British -born UK residents up 

to 35 years of age (40 years if exceptionally well 
qualified) will be considered. 

Full details from 
Recruitment Officer, Government Communications 
Headquarters, Room A/1105 Priors Road, Oakley, 
Cheltenham, Glos GL52 5AJ, Telephone: 
Cheltenham 214.91 Ext 2270 

92 

Charing Cross Hospital (Fulham) 

Fulham Palace Road, London W6 8RF 

ELECTRONICS 
TECHNICIAN 

FOR PATIENT MONITORING 

Applications are invited for a post in a small team 

installing and maintaining patient monitoring equip- 

ment in this newly built hospital. The successful 

applicant will have an excellent opportunity to 

acquire experience in the application of electronics 

in medicine. Facilities include a new well equipped 

workshop. 

Applicants should have at least three years experi- 

ence in the electronics field. preferably in the con- 

struction of Electronic Instruments and possess an 

ONC or equivalent qualification. 

Salary on the scale £1,209- £1,563 + £126 London 

Weighting. Applications quoting the names of two 

referees, to Mr. C. Hill, Personnel Department, 

telephone 748 2050 ext 2992 from whom application 

form and job description are available. 
13204 

Wireless World, November 1973 

SPANISH 

COMMUNICATIONS 

EQUIPMENT 

MANUFACTURER 

Has an immediate opening for 

An experienced Design and Devel- 

opment Engineer for Audio Equip- 

ment, including Highly Professional 

Mixing Desks, Compressors, Limit- 

ers, Audio Monitoring Amplifiers, 

etc. Systems Experience is desirable. 

Salary open. 

Send resume-to: 

NORTRON 
Fernando el Católico, 63 
Madrid 15 
SPAIN 

[2540 

RANK 

VIDEO 

LABORATORIES 
Require a Supervisory Maintenance Engin- 

eer to take charge of a small specialist 
staff maintaining a wide range of sophisti- 
cated electronic broadcast equipment, in- 

cluding AVR -1 machines, flying spot tele- 

cine, HS100 Computer Controlled Editing 
equipment and Cassette Duplicating 
machinery. A broadcast background is 

desirable. 
Applications should be made, in writing giving brief 

details of experience to :- 

The Manager, 
Rank Video Laboratory, 
142 Wardour Street, 
London, W1V 4BU 

or telephone 01 -734 2511 for application form 

13205 
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Technical 
Author 
Multitone - world leaders in the electronics 
communications industry need an experienced Technical 
Author. Already established in his field, the writer were 
looking for should ideally have the kind of experience 
generated by at least five years in the radio/ 
telecommunications industry. 
He /or she will have complete responsibility for writing 
and editing technical product manuals. This is an 
interesting post, with plenty of scope for creative flair, 
and involves constant liaison with other departments, 
particularly with our Development Engineers. 

Salary is negotiable according to experience, and there 
are excellent career prospects within this fast expanding 
company. The usual fringe benefits apply. 
Please write giving full details, or if you prefer, 
telephone for an application form, to: 

0 The Personnel Manager, 

Multitone Electric Co. Ltd. 
10 -28 Underwood Street. London. N 1. 

Tel 01-253 8022 

A future with Multitone makes sound sense 
l3138) 

a131 APPOINTMENTS 

PERSONABLE 
CHEMISTS or PHYSICISTS 
Currently in the Electronics Industry 

TO DEVELOP SALES OF 
IMPORTANT CONDUCTING 

and INSULATING COATINGS 

Applicants should be experienced in production 
or quality control in at least one of the appli- 
cational fields to be covered, which include: - 
Cathode Ray Tubes, Capacitors, Resistors, 
Potentiometer Tracks, Cables, Silk Screen Print- 
ing, Screening and Anti- Static Developments. 

Applicants should be qualified to at least HNC 
level and be in the preferred age range 26 -35 
years. Successful applicants will be based in the 
north or south of England. 

Good salary subject to regular review, Ford 
Cortina 1600 XL, changed every 25,000 miles, 
modern contributory pension scheme, B.U.P.A., 
Life Insurance and other fringe benefits. 

Applications including Curriculum Vitae marked 
Personal to :- 

G. J. D. BROOKS, 
ACHESON COLLOIDS COMPANY, 
PRINCE ROCK, 
PLYMOUTH PL4 OSP 

[3143 

ARTIFICIAL KIDNEY AND 
TRANSPLANT UNIT 

CHIEF 
TECHNICIAN 

required to be responsible for the 
supervision of junior technical staff and 
control and maintenance of the artificial 
kidney equipment. Experience in Dialysis 
Unit an advantage but not essential. 
ONC, HNC, or HND in electrical or 
mechanical engineering, preferably with 
some electronics experience. 
Starting salary £2,037 rising to £2,634 
plus payment for on call and weekend 
rota. 
Applications to : The House Governor, 
The London Hospital ( Whitechapel), 
Whitechapel, London El 1BB. Tel.: 
01 -247 5454 Extn. 388. 

[3151 

11 

O, Ooo 

OPPORTUNITIES 
in the 

ELECTRONICS FIELD 

O 

Men with analogue or digital aualifications/ 
experience seeking higher paid posts in: 
TEST - SERVICE - DESIGN - SALES. 
Phone Roper Pearce Ref. WW2. 

NEWMAN APPOINTMENTS 
360 Oxford St., W.1. 01 -629 7306 3148 

I Technical 
Authors EMI 

International leaders in 
Electronics, Records 

"and Entetainments. 

E \II Electronics Ltd., at Hayes \Iiddx. can offer 
you a rewarding job and a career with a future. 

To meet the commitments of major new contracts 
our Radar and Equipment Division requires authors for 
the preparation of handbooks and specifications. 

The positions involve close liaison Nv"ith a design 
team and cover all aspects of information required for 
large radar systems. 

We are particularly interested in applicants with 
experience of writing handbooks to ATP standards 
and /or experience in the preparation of test specifications 
in ATLAS or ATLAS -type test language. 

The advanced nature of our work requires authors 
who enjoy meeting the challenge of new techniques in the 
preparation of handbooks and specifications and who wish 
to make a genuine contribution to these disciplines. 

Salaries will be up to £2700 dependent upon 
experience and ability. 

Please write or telephone for an application form to:- 
R.N.L. Black, Personnel Department, 
EMI Electronics Ltd., x35 Blyth Road, Hayes, 
Middlesex. 
Tel: ox -573 3888 Ext. 2887. 
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Technician 
Engineer 
(Solid State Circuits) 

If you know about solid state circuitry read this - then ring 
us - but you must be experienced in maintenance, design and 
construction of solid state electronic circuits, preferably in 
communications and CCTV. 
If you are the right man - preferred age range 25/40 - you 
will share the responsibility for the maintenance of a wide 
range of sophisticated electronic devices and a radio com- 
munications network. Technical competency in your field 
will lead to additional design and installation responsibilities 
under guidance of the Company's electro- mechanical 
research and development group. 
The job is based in Central London. If you think you can 
handle it, phone 01 -405 5200 (reversing charges) to tell 
us about yourself, and to get more details. 

Senior Engineer 
With good practical knowledge of Electronics and experience in Broadcasting, 
recording studios or qúâlity Hi -Fi, he will be responsible for Rhe installation of 
professional Audio Equipment in Studios and in the Maintenance Department. 
This position entails considerable travelling in the U.K, and abroad. Company 
Car to be provided. 

Junior Engineer 
With good basic knowledge of Electronics and who has had some experience in 

Broadcasting, recording or Hi -Fi, he will be involved in the maintenance and 
installation of Studio Equipment. This can be a unique opportunity for the 
right person wanting to enter the professional Studio industry. 

Please write giving full details to : 

FELDON AUDIO LTD., 
126 Great Portland Street, London, W1N 5PH 

Attention: Mr. W. Dyer 
[3129 

SMITHS INDUSTRIES LIMITED 
AVIATION DIVISION, CHELTENHAM 
A vacancy exists in our Quality Department for an 

ELECTRONIC 
ENGINEER 

The duties involved will be the performance certification, quality assessment 
and fault analysis of digital computer equipment. together with associated 

electronic test equipment. Additionally he will be required to assist generally 
in the day -to -day running of a small section of engineers. 

For this post at least three years' previous experience of digital computers 
and programming techniques is essential. Ideally, qualifications to a 

minimum of H.N.C. standard will be required. 

Amongst the benefits operated by the Company are: -generous Holiday 

Entitlement, Contributory Pension Scheme and Life Assurance and 

assistance with re- location expenses. where appropriate. 

Write giving experience, age and present salary to: 

The Engineering Staff Officer, 
Research & Engineering Department, 

SMITHS INDUSTRIES LIMITED 
Aviation Division, 
Bishops Cleeve, 
Cheltenham, Glos. GL52 4SF. 3782 

Wireless World, November 1973 

SOUND 
ENGINEER 
SOUTH AFRICA 
Major South African Record Com- 
pany are expanding their studio 
operations. They require an 
experienced Sound Recording 
Engineer to head up a team that 
will operate a new multitrack 
complex with the latest equip- 
ment. Salary negotiable. 
Write giving full details of 
professional background and 
experience to box WW 3067. 

BERRY'S RADIO 
has vacancies for 

(a) SENIOR SALESMEN 

(b) SENIOR ENGINEERS 
TOP RATES OF PAY 

5 -DAY WEEK PERMANENCY 
Apply: Mr. K. (405 -6231) 

319 High Holborn, London WC1 
[97 

THE MOTOR INDUSTRY 
RESEARCH ASSOCIATION 

Electronics 
Maintenance Engineer 

Preferably with HNC or equivalent 
required. Practical experience of the main- 
tenance of digital computers, A.D. con- 
verters etc., employing integrated circuits 
would be an advantage. 
Applications in writing to MIRA, Watling 
Street, Nuneaton, Warks., giving age, ex- 
perience and current earnings, quoting ref. 
CHGM. 

[3116 

ELECTRONICS 
ENGINEER 

A rapidly expanding company 
manufacturing Hi Fi equipment 
offers an exciting future for an 
Electronics Engineer with drive 
and ambition. He should be 
experienced in audio and capable 
of designing and making test 
modules. 

Apply to: 
MACDONALD ELECTRIC 
Stour House, 
High Street, 
Wollaston, 
Stourbridge. 
Tel. Stourbridge 3102. 

[3199 
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Hrtf 
requin 

TELE CINE/VTR ENGINEERS 
their 

CARDIFF STUDIOS 
A.C.T.T. conditions of employment will apply. 
Applicants should forward brief personal and 
career details to. 

Mr. P. Mcdahey, Personnel Manager. 
HW Ltd., Television Centre, Cardiff. 

Due to further expansion 
BIAS ELECTRONICS LTD. 

require 
to assist in the manufacture of 

Test Engineers /Wiremen /Mechanical Assemblers 
professional Audio Equipment. 

Phone of Write to : 

Unit 8, Coombe Trading Estate, 112 /120 Coombe 
Lane, London, SW20 OBA. Tel: 01 -447 3121 

[3206 

VTR 
ENGINEER 

Required by 

COLOUR VIDEO SERVICES 

LTD. 

to work in a small enthusiastic 
team providing colour film 
recordings to broadcasters 
throughout the world. 

Two years' experience in broad- 
cast VTR operations and main- 
tenance together with a sound 
fundamental knowledge of 
colour TV systems are the 
essential qualifications. 

Starting salary will be within the 
range of £2,365 to £2,935 
depending upon experience. 

Applications in writing should 
be addressed to : 

Mr. R. J. Venis 
Colour Video Services Ltd., 
10, Wadsworth Road, 
Perivale, Middlesex. 

[3213 

ASSISTANT to Technical Director required by 
Italian Radio Manufacturer /Distributor. The 

successful applicant must be a Service Engineer with 
Radio, TV and Audio background. A high degree of 
circuit knowledge is required together with the ability 
to work on own initiative. Commencing salary 
£2000/£2500 according to age and experience. Please 
write or telephone Mr. A. Massing, Europhon (Radio 
& Television) Ltd., 70 Caledonian Road, London 
NI 9DN. 01 -837 3045/6. [3175 

CREATIVE electronics engineer needed for business 
venture. No capital needed. No need to relinquish 

tour job. 01 -994 6264. [3192 
y LECTRONICS TECHNICIAN required to join 

Respiratory Research Group. Work involves 
development and maintenance of respiratory instru- 
mentation in Clinical and Physiology sections of 
group. Experience in Analog and digital techniques 
desirable. Salary according to qualifications and 
experience. Applications to Secretary, Royal Post - 
graduate Medical School, DuCane Road, London 
W12 OHS, quoting reference 2/243/WW. [3142 

+.0 
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Electronics 
Engineers 
lecture on computer servicing. 

International Computers 
Limited, Europe's leading 
computer company, is looking for 
Electronics Engineers to teach 
the practicalities of computer 
servicing. At the largest training 
centre of its kind in Europe, ICL 
will first of all ground you in 
computer technology and 
education training, and then ask 
you to train customer engineers 
to such a standard that they will 
be able to maintain computers at 
optimum operational specification. 

We are looking for a thorough 
electronics competence and the 
ability to put across your own 
first -rate knowledge. Ideally, you 
will have an HNC or Forces' 

experience, preferably in digital 
electronics or computers. 

You will be based at the 
training centres in either 
Letchworth, Herts or Feltham, 
Middlesex. Salaries will be good. 
ICL depends on talent and 
rewards it accordingly. You will 
be encouraged and expected to 
progress; your development 
could be throughout the ICL 
group. 

For an application form, 
write to A. E. Turner, quoting 
reference WW463C at 
International Computers 
Limited, 85/91 Upper Richmond 
Road, Putney, London 
SW15 2TE. 

training in electronic engineering 
and at least three years' 

International Computers 

think computers -think 

ICL 
3200 

CIRCUIT DESIGNERS 
The Systems Division of Redifon Electronic Systems Limited has vacancies 
for two circuit designers. 

Linear Circuit Engineer 
Several years of experience in the design of a range of circuits, willing and able 
to tackle any circuit problem from first principles. Quite familiar with linear 
integrated circuits: a working knowledge of digital networks would be useful 
but is not essential. Experience in line data communications, broad rather than 
specialised would be advantageous. 
Probably the right engineer for this job will be in the region of 28 -33 years old, 
but age in itself is no impediment (at either end of the range) 

Digital Circuit Engineer 
1 -2 years experience in the design of digital logic networks using integrated 
circuits. We have in mind computer -type applications, but not computer design 
as such. 

These people are required for work on a new aspect of computer -based 
communication systems. 
Above average salaries for above average applicants. 

For further information and application forms contact: 
Mr. A. Cox 
Personnel Manager Redifon Electronic Systems Ltd., 
P.O. Box 2, Manor Royal, Crawley, Sussex. Crawley 27074 

REDIFON 
A Member Company of the Rediffusion Organisation 

1970 
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VIDEO TECHNICIAN 
to locate in 

CANADA 
A Canadian company with several cable television systems in Southern Ontario is 

seeking an experienced broadcast technician who will assume the technical res- 

ponsibilities of a small television broadcasting studio. 

This is a senior technical position requiring a formal electronics training background 
with a strong employment background in video and audio maintenance related to 
television broadcast principles. 
This is a permanent position with attractive salary and opportunity for advancement 

within a rapidly growing industry. The successful applicant would be located in 

London, Ontario, a very attractive city with a population of 230,000. 

Please forward a complete resume to: 
H. J. VANDER LAAN, 

JARMAIN CABLE SYSTEMS LTD., 

800 York Street, London NSW 2TI, Ontario, Canada. 

INTERVIEWS WILL BE CONDUCTED IN LONDON, ENGLAND, AT A LATER DATE 
[3122 

WEST SUFFOLK HOSPITAL MANAGEMENT COMMITTEE 

ELECTRONICS TECHNICIAN 
SALARY £1,602- E2,076 

(According to qualifications and experience) 

Applications are invited from suitably qualified and experienced technicians based 

at Bury St. Edmunds, serving a number of hospitals in the South West quadrant of 

the East Anglian Regional Hospital Board. 

Candidates should possess H.N.C. (Electronics), H.N.D. or equivalent but con - 

sideration may be given to suitable candidates with O.N.C. who are proceeding to 
a higher qualification. 

Successful candidates will be a member of a small team engaged upon the corn - 

missioning, maintenance and repair of a wide range of electronic /bio- medical 

engineering equipment. 

Possession of a car essential. 

This post offers a satisfying career in the Hospital Service and excellent experience 
in this field of engineering. 

Application form and Job Description obtainable from the Personnel Officer, West 
Suffolk Hospital 'Management Committee, 36 Mill Road, Bury St. Edmunds, Suffolk, 
IP33 3NR. Telephone Bury St. Edmunds 63131. 

[3124 

ELECTRONICS VACANCIES 
Ministry of Defence Experimental Establishment in the Lake District 
requires experienced electronics mechanics to install, maintain and 
develop a wide range of interesting equipment. 

Rate of pay for 40 -hour 5 -day week £28.03 on entry rising to £31.03, 
depending on experitnce, plus a productivity bonus of £2.65 per 
week. 
The posts are pensionable, there is a sick pay scheme, three weeks 
annual paid holiday and an assisted travel scheme. There is a pros - 
pect of housing accommodation within a reasonable period for a 

married man, hostel accommodation is immediately available for 
single men. 

If you have served a recognised apprenticeship or have had equiva- 
lent service training and would like to work in a beautiful part of the 
country, send for an application form to : 

Personnel Officer 
Ministry of Defence (Procurement Executive) 
Eskmeals 
Bootle Station 
Cumberland LA19 5YR 

Telephone: Ravenglass 214/5/6 
[3145 

\\ ireless World, November 1973 

H1 -FI AUDIO ENGINEERS. We require experi- 
enced Junior and Seniors and will pay top rates 

to get them. Tell us about your abilities. 01 -437 4607. 
8 

UNIVERSITY COLLEGE HOSPITAL MEDICAL 
SCHOOL. Applications are invited for the post 

of Audio- Visual Technician /Co- ordinator, to take 
charge of the Medical School's Lecture Theatres and 
audio- visual aids including CCTV, VTR and T/S 
equipment. Salary according to experience and 
qualifications within the range £1,077 -£1,944 plus £126 
London Weighting. Application forms and further 
particulars obtainable from The Secretary, University 
College Hospital Medical School, University Street, 
London WCIE 6JJ. [3118 

SITUATIONS WANTED 

D° 
you require Indian representation? B.Sc. 

Honours in Electrical Eng. Resident Delhi, Bom- 
hay. Willing to act as local rep. for U.K. companies. 
Ref. available. Write Box WW3035. 

EX BBC audio engineer. disillusioned by educational 
CCTV, seeks work where his experience and 

ability with mixers and recorders etc., will be appre- 
ciated and rewarded. Offers and suggestions welcomed. 
Yorkshire area preferred, but will travel. Box No. 
WW 3162. 

MARINE RADIO OFFICER: (Aged 27), eight 
years sea service seeks employment ashore within 

the electronics field in either field service, sales 
engineering or communications. PMG Certificate (2), 
DTI Radar Certificate. Willing to learn new fields and 
travel either at home or abroad. Permanent position, 
preferably in Scotland. Box WW 3099. 

URPLUS components and computer boards pur- 
1 chased for cash. 01 -692 2009. [3108 

ARTICLES FOR SALE 
AARVAK ELECTRONICS. 3- channel sound -light 

converters, from £18. Strobes, £25. Rainbow 
Strobes, £132. -12A Bruce Grove, N17 6RA. 01 -808 
9096. [23 

BUILD IT in a DEWBOX quality plastic cabinet 
2 in. x 24 in. x any length. D.E.W. Ltd. (W.), 

Ringwood Rd., Fernwood, Dorset. S.A.E. for leaflet. 
Write now -Right now. [76 

CONSTRUCTION AIDS- Screws, nuts, spacers etc., 
in small quantities. Aluminium panels punched to 

spec. or plain sheet supplied. Fascia panels etched 
aluminium to individual requirements. Printed circuit 
boards -masters, negatives and board, one -off or 
small numbers. Send 6p for list. Ramar Constructor 
Services, 29 Shelbourne Road, Stratford on Avon, 
Warwks. [28 

COMPONENTS. 
Capacitors from }p. Resistors 

25p /100. Cartridges, e.g. GP91 -3SC 90p. Styli 
from 20p. Small toroidal Transformers 5p. Hardware, 
e.g. stainless screws 10 for 2p. Loudspeakers, Cables, 
Intercoms, Cross -overs, Connectors, 5 -pin plug and 
socket 5p. Valves, testing service offered. 22 -page lists 
4p stamp. R.F. Supplies, "Down Barton," Woodham 
Road, Woking, Surrey. Mail Order Only. [3115 

COLOUR. UHF and TV SPARES. Colour and 
UHF lists available on request. New Philips G6 

single standard convergence panels complete, incl. 
16 controls, coils, P.B. switches. leads, etc. and 
circuit data £3.75, or with yoke £5.00, P/P 30p. New 
Colour Scan Coils, Mullard or Plessey plus con- 
vergence yoke and blue lateral, £10.00, P/P 40. 
Mullard AT1025/05 Convergence Yoke, £2.50, P/P 
25p. Mullard or Plessey Blue Laterals, £1.25, P/P 
10p. BRC 3000 type Scan Coils, £4.00, P/P 40p. 
Delay Lines DL20, £3.50, DL1E, DL1, £1.50, P/P 
25p. Lum. Delay Lines, 50p, P/P 15p. EHT Colour 
Quadrupler for Bush Murphy CTV 25 111/174 series, 
£8.25, P/P 25p. EHT Colour Tripler ITT TH25 /1TH 
suitable most sets, £2.00, P/P 25p. KB CVC1 Dual 
Stand. convergence panels complete incl. 22 controls, 
£3.75, P/P 35p. CRT Base Panel, £1.75, P/P 15p. 

Makers Colour surplus /salvaged Philips G8 panels 
part complete: Decoder incl. I /C, £2.50, IF incl. 
5 modules, £2.50, T. Base, £1.00, P/P 25p. CRT 
base, 75p, P/P 15p. GEC 2040 panels, Decoder, 
£3.50, T. Base, £1.00, RGB and Sound. £1.00, P/P 
25p. Pyc CT70 Colour LOPT assembly incl. EHT 
output and Focus Control, £3.50, P/P 35p. B9D 
valve bases 10p, P/P 6p. VARICAP TUNERS. UHF 
ELC 1043 NEW, £4.50, Philips VHF for Band 1 and 
3, £2.85 incl. data. Salvaged VHF and UHF Varicap 
tuners, £1.50, P/P 25p. UHF TUNERS NEW, Tran- 
sistorised, £2.85 or Mel. slow motion drive, £3.85. 
4 position and 6 pos. push -button transistd., £4.95. 
UHF /VHF basic integrated tuners, £3.25. Cyldon 
UHF valve tuners. £1.50. All tuners P/P 30p. 
Transistd. UHF /VHF IF panels salvaged, £2.50 P/P 
25p. MURPHY 600/700 series complete UHF Con- 
version Kits incl. tuner. drive assy., 625 IF amplifier, 
7 valves, accessories housed in cabinet plinth assembly. 
£7.50 P/P 50p. SOBELL(GEC 405!625 Dual standard 
switchable IF amplifier and output chassis incl. cet., 
£1.50 P/P 35p. THORN 850 Dual standard time 
base panel, £1.00 P/P 35p. PHILIPS 625 IF amplifier 
panel incl. cet., £1.00 P/P 30p. VHF turret tuners 
AT7650 incl. valves for K.B. Featherlight, Philips 
19TG170, GEC 2010, etc., £2.50. PYE miniature in- 

cremental for 110 to 830, Pam and Invicta. £1.95. 
A.B miniature with UHF injection suitable K.B, 
Baird, Ferguson, 75p. New fireball tuners Ferguson, 
HMV. Marconi, £1.90 P/P all tuners 30p. Large 
selection LOPTs, Scan Coils. FOPTs available for 
most popular makes. PYE/LABGEAR transistd. Mast- 
head UHF Booster. £5.75, Power Unit, £4.65 PIP 
30p or Setback battery operated UHF Booster, £4.65 
PIP 30p. MANOR SUPPLIES, 172 WEST END 
LANE, LONDON, N.W.6 (No. 28. 59, 159 Buses or 
W. Hampstead Bakerloo and Brit. Rail). MAIL 
nRDFR: 64 GOLDERS MANOR DRIVE. LONDON, 
N.W.11. Tel. 01 -794 8751. 

LADDERS 8ft. loin. closed -22ft. 6in. extended 
£15.64. delivered. Home Sales Ladder Centre, 

Haldane (North), Halesfield (1), Telford, Shropshire. 
Tel. 0952 586644. 

]4ARCONI 
TF329 Q- Meter, good condition, £30 

o.n.o. Phone 0483- 68553. [3159 
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BOOKS 

ESSENTIAL BOOKS! 
HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES. Includes many thousands of British- USA and 
Japanese transistors. 78 pages. 40p. p.p. 5 pence. 
HANDBOOK 01 Radio TV and Industrial Tube & Valve 
Equivalénts. 40p. p.p. 5p. 
PRINCIPLES OF ELECTRICITY & MAGNETISM. Page 
& Adams. A course in Electricity & Magnetism for ap ,. 

technician and Electronics Engineer. As recommended to 
technical colleges, universities and polytechnics. Fully 
illustrated. 532 pages. Published at £4.50. Special offer of 
£2.25 per copy. p.p. 30p. 
CONSTRUCTORS MANUAL OF ELECTRONIC CIR- 
CUITS FOR THE HOME. Just published. Contains many 
interestinp and useful padpets for the home. Full 
circuits. data and instructions. 50p. post free. 
HOW TO MAKE WALKIE- TALKIES FOR LICENSED. 
OPERATION.4Op. p.p. 10p. 
ELECTRONIC NOVELTIES FOR THE MOTORIST. 
50p. post free. 
HANDBOOK OF PRACTICAL ELECTRONIC MUSICAL 
NOVELTIES. 50p. post free. 
PRACTICAL TRANSISTOR NOVELTY CIRCUITS. 40p. 
p. p. 5 p. 
THE THEORY OF GUIDED ELECTROMAGNETIC 
WAVES. R. Waldron. The most comprehensive book ever 
written about Wavepuides, Transmission Lines. Cavity Resona 
tors. Micro -Waves etc. Published at £11.50. Special offer of 
£6,25. p.p. 35p. 
THE SCATTERING & DIFFRACTION OF WAVES. 
A poldmine of information for the experimenter. amateur and 
scientist. Published by Oxford Univ. Press. £1.60. p.p. 15p. 
THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT 
HANDBOOK. Gives circuits data and illustrations, plus 
valuable information for British /USA receivers. transmitters. 
trans/receivers. With ,r( difications to sets and test equipment. 
Latest impression £3.25 including postage. 
DIRECTORY OF GOVERNMENT SURPLUS WIRELESS 
EQUIPMENT DEALERS. Gives details of surplus wireless 
equipment stores and dealers including addresses and 
equipment that they are likely to have available. A valuable 
book only 40p. p.ip. 10p. 

NEW BOOKS. Publication date for these three titles 1 

is Nov. 15th. Order now to avoid disappointment as 
the first impression of each is expected to be a sell -out. 
MOBILE RADIOTELEPHONE EQUIPMENT I 

HANDBOOK. Gives circuits data. and illustrations plus 
some valuable uw, 0, ,i,,, wr commercial radio- I 

telephone equipment including PYE and other popular 
makes. £4 including postage. 
HOW TO MAKE 2 & 4 METRE CONVERTERS 
FOR AMATEUR USE. 50p. p.p. 10p. ADVANCED 
BOOK OF CRYSTAL SET DESIGNS. 35p. p.p. 5p. 

A COMPREHENSIVE WORKING HANDBOOK OF 
SATELLITES AND SPACE VEHICLES. A handbook that 
provides important data both tabular and graphical en- 
abling space scientists. technicians and telecommunication 
space vehicle design, launching, orbiting etc. Includes a de- 
tailed coverage of Communications in Space. An imposing book 
of 457 papes. Published at £8.20. Available at £6.50. post free. 
HI -FI, PA., GUITAR & DISCOTHEQUE AMPLIFIER 
DESIGN HANDBOOK. Includes circuits up to 1100 watts 
output. Tremolo, Vibrato, and Fuzz -Box Etc. 75p. post free. 
ANY BOOK IN PRINT OBTAINED FOR YOU. State Author, Title 
Publisher, SEND S.A.E. FOR FREE LISTS OF RADIO. 
TECHNICAL. SCIENTIFIC. ELECTRONICS, & GENERAL BOOKS. 
PLEASE STATE YOUR INTERESTS. 

GERALD MYERS (W.W.I 
18 SHAFTESBURY STREET, 

LEEDS LS12 3BT. 
Bookseller & Publisher 
NEW SHOWROOM & TRADE COUNTER OPEN AT 

8 HARTLEYS YARD, 

OFF TOWN STREET. 

ARM LEY, LEEDS 12. (near White Horse Inn) CALLERS WELCOME. 

R.1 

PRACTICAL 
BOOKS 

World Radio and TV Handbook 1973 £3.00 Intergrated Circuit Pocketbook, 282 pp £2.65 Electronic Engineers Ref. Book, 1532 pp. Illus £7.90 Electronics Pocketbook, 314 pp. Illus £1.55 Foundations of Wireless and Electronics, 552 pp £1.98 
110 Interpreted Circ. Proj. for the Home Cons.. £1.35 
110 Semiconductor Pro). for the Home Cons. 134 pp £1.35 Intergrated Circuit Engineering, 406 pp. Illus £1130 Intergrated Circuit Systems, 236 pp. Illus £3.65 Aerials (P3) TV and FM Receiving Aerials, 112 pp. Illus. 95p Loudspeakers and Loudspeaker Cabinets, 120 pp 95p 
Radio Valves, 134 pp. Illus 95p 
Stereo Handbook, 150 pp. Illus £110 Transistors in Logical Circuits, 132 pp. Illus 95p Practical Oscilloscope Handbook, 118 pp. Illus £1.95 Principles of Feedback Design, 246 pp. Illus £1.35 Principles of Transistor Circuits, 318 pp. Illus £1.65 
Ques. A Ans. on Electronics, 112 pp. Illus 75p 
Ques. 6 Ans. on Transistors, 96 pp. Illus 75p Radio 6 Electronic Laboratory Handbook, 628 pp £4.95 Semiconductors: Basic theory A devices, 272 pp. Illus £2.65 Simplified Modern Filter Design, 193 pp. Illus 
Telecommunications Pocketbook, 152 pp. Illus. £135 Transistor Circuit Design Tables, 128 pp £2.95 Transistor Pocketbook, 312 pp. Illus £1.55 Transistors for Technical Colleges, 210 pp. Illus £155 
20 Solid state Projects for the home, 114 pp. !Hue £1.10 Beginners Guide to Radio, 204 pp. Illus £1.10 Dictionary of Radio 6 TV, 380 pp. Illus £1.85 Everyman's Wireless Book, 368 pp. Illus £1.65 
FM Radio Servicing Handbook 206 pp. Illus £3.15 Guide to Broadcasting Stations, 164 pp 65p 
The HI -fi and Taperecorder Handbook, 304 pp. Plus £2.15 Introduction to Radar and Radar Techniques, 136 pp 90p Marine Radio Manual, 622 pp. Illus £4.25 The Practical Aerial Handbook, 232 pp. Illus £2.85 Practice: Intergrated Circuits, 144 pp. Illus £1.00 Practical TV Circuits, 376 pp. Illus £1.95 Practical Wireless Circuits, 192 pp. Illus £1.35 Practical Wireless Service Manual, 288 pp. tllus £I-65 Principles of Aerial Design, 182 pp. Slug £1.35 Principles of PAL Colour TV, 162 pp. Illus £1.35 Principles of TV Engineering, 188 pp. Illus £1.65 
Ques. & Ans. on Audio, 104 pp. Illus 75p 
Ques. 6 Ans. on Colour TV, 108 pp. plus 75p 
Radio and Audio Serv. Handbook, 284 pp. plus £3'20 
Radio and Electronic Handbook, 156 pp. Illus. £1.35 
Radio Valve and Translator Data, 240 pp. plus 85p Television Engineers Pocketbook, 304 pp. Illus £1.55 Television Servicing Handbook, 358 pp. Illus £395 Wireless Servicing Manual, 302 pp. Illus £1 65 
How to make Walkle Talkies for licensed operation 45p 
Handbook of Trans. Equivalents & substitutes 50p Handbook of Tested Transistor Circuits, 64 pp 50p Sound and Loudspeaker Manual, 96 pp 55p Practical Transistor Novelty Circuits, 64 pp 50p 
Hi-fl, P.A., Guitar, Discotheque Ampl. Design Hand- 

85p Electronic Novelties for the Car Owner 60p 
2nd Book of Trans. Equivalents & Substitutes 85p High Fidelity Loudspeaker Enclosures 50p Radio Servicing for Amateurs 30p 
Radio, T.V. and Electronics Data Book 30P Transistor Circuits for Radio Controlled Models 50p Modern Transistor Circuits for Beginners 50p Manual of Transistor Audio Amplifiers 50p Practical Car Radio Handbook 40p 
1 -2 -3-4 Servicing Stereo Amplifiers, 240 pp. plus £2.65 Transistor TV Servicing Guide, 128 pp. plus £2.35 
101 Ques. & Ans. about AM, FM, 6 SSB. plus £1.90 
99 Ways to improve your S.W. listening, 144 pp £1.95 
99 Electronic Projects, plus £1 65 Radio Handbook, 960 pp. plus £7.95 Transistorised Radio Control for Models £2.65 
Making and Using Electronic Oscillators, 128 pp £2.15 Making and Repairing Transistor Radios, 128 pp £1 15 ABC's of Hi -fi and Stereo £1.40 ABC's of Electrical Soldering £135 
Car Radio Servicing Made Easy, plus £1 45 Electric Guitar Amplifier Handbook £1.75 
FM Multiplexing for Stereo £1.65 Hi-fi Stereo Handbook £2.25 
Hi -fi Stereo Servicing Guide £1.90 How to repair small Appliances £1.35 Making and Repairing Transistor Radios, 128 pp £1.25 Radio Spectrum Handbook, plus £3.30 
Servicing Digital Devices £1.45 Tape Recording Servicing Guide £1 95 Transistor Radio Servicing Made Easy, 144 pp £1.85 

WHEEL PUBLICATIONS (WWA) 
41a Adelaide Grove, London W12 OJH. 

ARTICLES FOR SALE 

PRESENTING OUR NEW MII STANDARD MIXER 
PLUG IN INTERCHANGEABLE MODULES MONO OR STEREO 

OPTIONAL AUTOFADE KIT OR READY TO USE AVAILABLE UP TO 
TWELVE WAYS. 

FIVE WAY MONO. KIT f46 + VAT. READY TO USE f71.50 + VAT. 
FOR FULL DETAILS WRITE QUOTING REF WW10. 

PARTRIDGE 
ELECTRONICS 
(A. C. PARTRIDGE LTD) 

23 -25 HART ROAD, BENFLEET, 
ESSEX SS7 3PB 

PHONE SOUTH BENFLEET (STD 03745) 3256 

CLASSIFIED 
ARTICLES WANTED 

WANTED 
PLUGS AND SOCKETS 

Plessey /Painton Mk. IV, 
Mk. VI, Mk. VII 
UK -AN Multicon 

H.D. Multicon 
159 Series 

Send lists to: 
J. SALLIS, 

Oatlands Farm, Brighton Road, 
Shermanbury, Horsham, Sussex. 

Tel: 710 -515. 
[2972 

ELECTRO -TECH 
COMPONENTS LTD. 
Are buyers of all types of electronic 
components and equipment. They will 
be pleased to view clearance stocks 
anywhere in Great Britain at one or 
two days notice 

and negotiate on the spot! 

ELECTRO -TECH 
COMPONENTS LTD. 

315/317 Edgware Road, London, W.2 
Tel: 01 -723 5667. 01 -402 5580 

[37 

WE BUY SURPLUS ELECTRONIC 
COMPONENTS AND TEST EQUIPMENT, 

IN QUANTITY. 
LINWAY ELECTRONICS 

42 Spencer Avenue, Hayes, 
Middlesex UB4 OQY. 

CONTACT US - YOU'LL NOT REGRET ITI 
Tel. No. 01 -573 3677 [3173 

WE PURCHASE 
All types of Electronic Components and Test 
Equipment. Cash waiting: 

TRANNIES 
1 Dockyard, Station Road, Old Harrow, Essex. 

Tel No. (027 -96) 37739 
[36 

CAPACITY AVAILABLE 
IMMEDIATE CAPACITY 

Available for electronic assembly. Batch or 
protoype work, cableforming, wiring and PC 
assembly. 

BSF INDUSTRIES 
26 Goodways Drive, Bracknell, Berks. 

Phone: Bracknell 28243 
[3132 

COURSES 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive post 
in Radio, TV & Electronics. Expert tui- 
tion for C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, etc. Many 
non -exam courses including Colour TV 
Servicing, Numerical Control and.Com- 
puters. Also self -build kit courses -valve 
and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 
ICS, (Dept 734 X) Intertext House, 
London SW8. 13000 
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CLASSIFIED 
Articles for Sale continued 

al3(, 

FOR SALE 
N.Z. Forest Products Ltd. -New Zealand 

Due to large expansion, existing forest radio system will 

be available for sale early in 1974. 

All radios are V.H.F. F.M. in the band 88 -108 MHz, 
50KHz channel spacing; deviation up to +15 KHz; 
4 channels fitted with 3 channels. 

Radios: 

Repeaters: 

Frequencies: 

36 only Pye Cambridge V.H.F. F.M. type 
FM1OD (12v DC) 
90 only Edac type 28RR108 (12v DC) 
24 only Edac type 28RR108 (24v DC) 

6 only Edac Receivers as for mobiles 
24v DC 
6 only Edac Transmitters type 28RZ104A 
75 watt 24v DC 

Ch. 1 Tx 99.350 MHz Rx 95.425 MHz 
Ch. 2 Tx 99.300 MHz Rx 95.325 MHz 
Ch. 3 Tx 99.400 MHz Rx 95.375 MHz 

Sundry spare parts include: Mounting trays, aerials, 
microphones, components etc, Handbooks and logbooks. 

ALSO 
For disposal separately the following Standard Tele- 
phone and Cables Ltd. "Starphone" equipment in un- 

used condition: 
4 only "Starphones" on the frequencies Ex 461.8375 
MHz Tx 467.025 MHz plus sundry items. 

Interested parties are requested in the first instance to 
write for further information to: 

TURNER & COATES LTD. (989/890) 
229/231 High Holborn, London WC1V 7DA 

[3128 
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EAST CORNWALL COMPONENTS 

Special Semiconductor Offers 
I N4148 I N4I48E 

100 L350 (.035 each) 100 LI75 (0175 each) 

500 L15.00 (.030 ) 500 L700 (.014 
) 1,000 L25.00 (.025 ) 1,000 L1200 .012 

5,000 £10000 (.020 ) 5,000 150.00 (.010 ) 

BZY96C8V2 
I.5 Watt 8.2v Zener Diode 
DOl Package ( "Top Hat ") 

25 120 each 
100 100 , , 

500 080 
1,000 060 

C106F 
Thyristor IT (RMS) 4A 50v 
IGT (at 25C) 2000. 

25 250 each 
100 200 
500 150 , , 

BAI IS 
150 Ply 10m /A Sillicon Diode 

25 
100 
500 

1,000 

055 each 
045 
040 
030 

2N4288, 2N4290, 2N4292 
National Semiconductor 
Silicon Transistors in 
"GEM" package v -29 

25 100 each 
100 -090 
500 080 

1,000 070 

GERMANIUM TRANSISTORS 
Glass type available to the following specification: 
Vceo MIN 25v 25 LI25 
HFE 20 -100 at lc 5m /A VCE 3v 100 L4.00 
ICBO MAX 10µA at VCBO 15V 500 L1750 

1,000 30.00 

(-050 each) 
(.040 ) 

(.035 
) 

Special selection of HFE available of 60 -100. Add 30% to standard 
price. 

All prices are subject to 10% VAT. 

P.O. BOX 4, SALTASH, CORNWALL 
[3176 

NEW FROM ELBON 
L.E.D.'s ;Red Emitting) Ideally noted for panel indicators 

Price only 33p each or £2.50 for 10 

Light SENSITIVE SWITCHES 
Two types available giving wide operating voltages'. 

LITE- IC211V -20V working - £1 each - C8.50 for 10 

LITE -IC3 20V -30V working - £1 each - £8SO for 10 

Applications include'. Relay, Triac or Logic Drive, 

automatic light switching and door control, beam break 

detection - burglar alarm. batch counting and code reading 

BARGAIN PACK! 
2 LITE -IC2, 2 LITE -IC3 and 5 LED's all for £5.00 

ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE 

Please send C.W.O. to: 
LITE -IC, ELBON, 

SUMMERFIELO, THE CRESCENT, WEST WITTERING, SUSSEX 

HEWLETT PACKARD 983CA 
CALCULATOR 

Are you waiting delivery? New machine 
available immediately at £3,500. 

Also Counter HP5300/5303B with high 
stability time base (aging rate <1.2 parts 

in 106 /year) L700. 
Ring Mr. Savage, 

LTB Press 01 -340 7217 
13153 

COMPUTER EQUIPMENT 
RCA301 1" 16 track 33kHz tape decks in cabinet complete 
with electronics E12-50-1-carr at cost. 71be. asstd. computer 
panels E2á0 (40p); S81bs. E1430 (carr. pd.). 12 high quality 
panels Inc. power transistors, trimpots, IC's etc. E2.20 (30p); 
I' x 1200ft. tape on 7" NAB spools 75p (25p); }" a 1800ft. NAB 
spools In case 75p (40p); 40k 7 -bit core store £44; Variace, 
transformers, cabinets, etc. TF144G sig. gen. 85kHz -25MHz 
in 8 ranges. From EE12 in average condition to E22 in excel- 
lent condition (£2); 5MHz Xtal calibrator E8 (£1); 71b. 

Bargain parcels, contain 100's resistors, capacitors, switches, 
Pots, nials, computer panels, etc. £1.60 (40p); Oscilloscopes: 
CD711S2 from £33; C0643 £44; CD1212 £00 etc., 3 watt 
4 valve amplifier In case with 7 x 4" speaker and non -standard 
tepe deck £4.50 (carr. pd.); 500 asstd. resistors E1.10 (25p); 
5,000 E7.50 (50p); 25 asstd. 10X Xtals 52p (28p); 8 x 5 x 3' 
heat sink with 2 x TO3 translators Et (30p). 300 asstd. Capaci- 
tors, all types £110 (20p); Prices include VAT; Carriage In 
brackets; S.A.E. list. 

GREENWELD (WO), 24 Goodhart Way, West Wickham, 
Kent. Shops at 21 Deptford Broadway, S.E.O. Tel. 01 -692 
2009 and 38 Lower Addiscom be Road, Croydon. 

[3188 

rampus alaatrnniN 
Add 10% VAT to prices. AO Brand New 8 

Money Bade Guaranteed. 

DIGITAL INDICATORS 7 seg. OP 5v Filament 

type 8 socket £1.45. LED TYPE ;" 0 -9 OP 14 pin 

OIL E2.49. 4+ f2.29 as 8- £2.19 ea 10- 
£2.15 ea 4 DIGIT LED 01Lmagnifier £11. 

LIGHT EMITTING DIODES 8 data 1" DIA 

type 8 panel dip REO 33p. GREEN 735 TI1209 

DIA red 25g. INFRA REO CIAO. Opts 

isolator f2. TG5308 Gas'smoke detector f1.69. 

ULTRASONIC TRANSDUCERS f2. 
INTEGRATED CIRCUITS with data if rag 

dhgital clock 
MOS LSI chip. 28 pin. 4 el 6 digit. 12 or 24 hi at flick of switch. Chip with OIL 

socket £13. PCB £1.69 KITS. 4 digit £21.48. 6 digit £25 IC LITE SWITCH 

11.20v 40 ma relay TTL drive Photo amp'tritgerdrivei 87p u. 10- 77pu 
Photo amp only 39p. IC DIGITAL VOLTMETER £12. 00M I ;P MPX f6. Oats 

booklet 39p. 741 OIL B pin 28p. 709 19p. dil 299. 110 33p. 748 29p. 

REGULATORS 11A 5 to 20v £1.49. 723 57p. 555 TIMER 895 25414 

RECEIVER Ferranti f1.19. Dual Pre amp f1.67. 3 5W AF AMP f1.24.STEREO 

DECODER IC FOR FM TUNERS MCI310P f2.69. XIT £3.45. 

D NEW 
1411 TTL OO +NLEESS 10% 

Y 

Gates 74001'2'34151020,30 ;40150 etc 145 ea 7413 27p. 7441 73p. 

7447 99p. 7470. 7472 21p. 1473 7474 3úp.7475 600 7476 32p. 7490 59g. 

7492 675 7480 665 7483 f1.10. 7488 37p. 7493 73p. 7494 63p. 7495 83p. 

7496 69P 74121 45p. 14141 99p 74190,9192 :93 f2.39. 74196 £1.59. 

C MOS logic in new lists. DIL PLUGSiIC use I Omm Ngh 18 pin 355. 

OIL SOCKETS low'high profile 814116 pin 13p 100 -10p ea SEMICON- 

DUCTORS 25 - less 10 %. ZENERS. BZYBB 400 mW 7p.154001 315 15914 3p. 

50v 1A Bridge 235 063055 405 úC107 Op. BC108 85 BC109 S5 BC1471.9 

10p. OC187138 13p. 00177/8'9 15p. 80182134 tOe. BC712'3 4 Ito. Orv70 77 

135 8013112 55p. 2E750/51/52 135 11543 LUT 24p. 25708 11p. 252369 

12p. 252926 og 85 253053 17p. 253055 40p. 253814 555 253702 3 4 

5.6 7 801011 Al Sp. FEES 253819 27p. 253823 215 253888 UHF 595 

SCR's 400v 14 235 4A 55p. TRANSFORMERS 1A 8 & 12e El. CAPACITORS 

25v 10, 50, 100 ut 5p a 50 - 4p u. 22pí to 0.1 of 30. RESISTORS 1W 5% 

t;p ea PRESETS Sp. CARBON POTS 12p ea Dual 40p. Switch + 12p. 

All DIN plugs 13p sockets 9p. Vero at normal price. SALO PCB Agile marking 

pen 69p. Copper board t2" x 6" SRBP 405.FeC etch PAK 19p. All Antes ironset RRP pzw III aa St if r 
12voLT CS °U 

8 WATT with diffuse,, onr,R switch. Fully bat 13" long. TRIO sad CODAR 

communications and Hi Fi retailers. ELECTRONIC ORGANS imported. full 

facilities from £67. ELECTRONIC CAR IGNITION KIT PW nominal type f6.67. 

VAT customers MUST A00 10%11,1 to above once, 

FREE CATALIST S.A.E. DATA SHEETS fip ...SAL. P&P Sp CWO M 

PO BOX 29. BRACKNELL BERKS. 

ELECTRONIC SUPPLIES LPR pß°ó C2VoeL 

P.O. BOX 216 London, NW2 71111 free. Dlecounta available. 
Trade quotations. List 3p 

AC 137 19p AC 181K 225 OC 76 265 

AC 128 195 AF 114 265 OC 170 26p 

AC 141K 20p AF 116 25p OC 171 80p 

AC 142K 20p AF 116 25p MEF 6396 80p 

AC 180K 225 AF117 25p MEL 31 389 

709C 8 pio DIL 825 TRIKPOTS 
7011C TO-99 82p KOROANITE Type 80: 50ohtn, 
712 0p 
723 ó4p 

500ohm, 5K, 10K, 20K, 50K, 
11.25 each. 

741C 8 pin DIL 34p PALESTINE Type 32W: 60005m, 1K, 
TAA 570 11-60 Blip each. 
TAD 100 81 -26 CABLE TIES 
TBA 800 A1-60 TY -37 -M 25 for 12 -90; TY -51 -M 25 

280J 527 -20 for 735; TY -33 -MO 25 for 40g; 
Socket for 260J 52 -30 TY -23 -M 25 for 46p. 
2N 3056 50p THERMAL CONVERTERS 
2N 5296 40p Matched pair of vacuum thermal 
EA 1000 SW Amp 02.48 converters, Range 5mA, Heater 
100 off BAY 72 58-60 Res. 170ohma, Couple Res Bohm, 

CFT-470C filter 45p Output 10mV, Insulation A13000 C. 

Discount for quantity. 
ADD 10% VAT. 

CARBON FILM RESISTORS 
High Slab. 1W or 1W 5 %. 1p, 62171100, £4.5011000(22(2 -2M2) E72 

RESISTOR KITS 1052.1M E12 SERIES: 
10E72KIT. 10 of each value (Total of 610) £3.10 
25E12KIT. 25 of each value (Total of 1525) £7.20 

FREE CATALOGUE ON REQUEST 
Metal Film 1W 5 %.11p, £l.101100; £8.2511000 

15E12 Kit (1062 -1M) Total of 915 £8.00 
C.W.O. P. 6 P. 10p on orders under £5. Overseas extra. 

BH COMPONENT FACTORS LTD. 
Dept. WW., 61 Cheddington Road, PITSTONE, 

Leighton Buzzard, Beds., LU7 9AO. [3154, 

PYE RADIOTELEPHONE 
EQUIPMENT 

12 0kHz WESTMINSTER W15FM, Dash, Low 
band, 3 channel. as new, L66. 

25kHz WESTMINSTER W25FM, Boot, Low 
band, new, LI10. 

25kHz CAMBRIDGE FM10D, Low band, 
L27.50. 

25kHz CAMBRIDGE FMIOD, Low band, 6 

channel, L33.00. 
25kHz BASE STATION F6OFM. Low band, 

L55.00. 

all prices include V.A.T., carriage at cost. 

B. BAMBER, ELECTRONICS, 
20 WELLINGTON STREET, 

LITTLEPORT, CAMBS.. CB6 IPN. 
Phone: Ely (0353) 860185 or 860363 
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SURPLUS BARGAINS 
KLEINSCHMIDT S.C.M. 
TELEPRINTER OUTFITS 

Comprising. Teletypewriter (page printer) type 11-271B/FG 
(known as Kleinschin(dt 160) Reperforator-Transmitter (tape 
printer) type TT-272A/FG with table FN-65/FG. Both units 
are supplied with change wheels for 45 & 50 Bauds the 
whole equipment operates on 115 or 230V 50cycles in very 
choice condition £55. (Carr £4). 
VARIACS 25amp 0-270v as new less handle & cover £22. 
(£2) TRANSFORMERS 240/110.3KV4 New E15. 1E1.50) 
Constant Voltage 500watt £18. If 1 ) ditto 125 watt E8. 
175p1. FRACMO MOTORS 240v AC h.p. 6000 rpm E4.50 
137p1 AVO CT38 Electronic Meters E18. If 1) BC221 £12 
1E1) AMPEX VIDEO TAPE 2M x 1670 new £9. (50p) 
SINTERED NICKEL CADMIUM ACCUMULATORS 1.2v 
7a.h. size 90x30x6Omm with electrolyte and instructions 80p 
(8p) PRINTED CIRCUIT KITS £1.25_ (21p). CT53 £10. (fi), 
FERRIC CHLORIDE 25p a1b. )16p) bibs £2 50 (paid) 
KENT CHART RECORDERS 115vAC £20. (f 1.501 MULTI- 
POINT £30. TF866 (Q Meter) Magnification Meter from £15. 
Ici) . FRIEDEN FLEXOWRITERS £80 (£4) tape to suit El. 
for 3. RACAL MA168 DUAL DIVERSITY Switch new £50. 
only VEEDER ROOT 4 Digit resettable counters 115v 
£1.25 (8p) ELECTRONIC TIMER KIT. 0.8secs to 100sec. 
comprises A.E.I. Transistorised Module. Relay. & all electrical 
components for 115 or 240c A.C. operabon £1.75 (16p1. 
Loads of surplus to clear. Large S.A.E. for list ALL PLUS VAT. 

CASEY BROS. 
233-237, Boundary Road, St. Helens, Lancs. 86 

PRINTED CIRCUITS 
High Speed Prototype Service 1-10 Boards 
-48 hours Door to Door. 

WHELDON LIMITED 
GREENFORD, WINDMILL HILL, 

WROTHAM HEATH, KENT. 
Hillfort STD 073287 222 Crayford 24530 

[3210 

WIRED COLOUR T.V.'s 
25-in. 425 ( ideal for monitors) 

Colour Aerial Sets 415 
All spares for Bush C.T.V. 425 and Baird 700 

Second Hand Colour, 
Towerton Works, Oxford Road, 
Stokenchurch, Nr. High Wycombe, Bucks. 
Tel: Radnage (024 026) 3321 
(End of M40 Motorway) [30 

TELEQUIPMENT D54 D.B. Oscilloscope. Perfect 
condition, with probes etc., £110. Tel: 01-888 

7841. 13161 

P RINTED CIRCUIT BOARD large supplies of 
glass fibre available. 1/16 in single sided one 

ounce copper 2p per 3 sq. inches (under 1 ft). 75p 
per sq. ft. (over 1 ft). 1/16 in double sided one 
ounce copper lp per sq. inch (under 1 ft). £1 per 
sq. ft. (over 1 ft). Please add 10p per sq. foot postage 
and packing. We can cut to your size at lp per cut. 
Solid State Lighting, (Dept. WW), 47 Hercules Rd., 
Norwich NOR 66M. 116 

P RINTED Circuit Board in 6 widths: 2 in., 24 in., 
3 in., 31 in., 4 in. and 5 in. x any length; 1/16 

in. single-sided fibreglass, 2p per 3 sq. in. Double- 
sided lp per sq. in. P & P 5p per order. SAE 
quotations for other sizes and quantity discounts.- 
J. Knopp, 11 Connaught Gardens, Braintree, Essex, 
CM7 6LY. Tel. Braintree 25254. [15 

R ACAL H.F. Communications Receiver R.A.17L. 
This instrument is offered complete with RA.73A 

I.F. Converter, MA.107B Receiver Protection Unit 
and handbook, £290. J. J. Morris, 3 Astley Road, 
Bradshaw, Nr. Bolton, Lancs. 13193 

RRACAL Universal counter-timer SÁ535. Matching 
. decade divider SA548, as new complete with 

manuals £50, 35 Footners Lane, Burton, Christchurch, 
13E123 7NT. Telephone Christchurch 71943. 13158 

UHF TRANSISTOR TV TUNERS; push button, 
brand new ex. equipment. KB UTA 112 

and 113. Thorn 21/2. Bush Murphy Z131, all at 
£3.50. Also RBM Varicap Z5I3 UHF complete with 
Power Panel £5. Prices include P/P and VAT. 
Thomson TV, Beith, Ayrshire. Phone Beith 3333. 

[3131 V'VACUUM is our speciality. New and second-hand 
rotary pumps, diffusion outfits, accessories, 

coaters, etc. Silicone rubber or varnish outgassing 
equipment from £40. V. N. Barrett (Sates) Ltd., 

I Mayo Road, Croydon. 01-684 9917. 124 ITHE KIT 80-180 mHZ receiver, tuner, convertor. 
7 Transistorised, remarkable performance. £4 or 

s.a.e. for literature Johnssons (Radio), St. Martins 
Gate. Worcester WR1 2DT. 113 gn KHz MSF Rugby and 75 KHz Neuchatel Radio 

77'-' Receivers. Signal and Audio outputs. Small, 
compact units. Two available versions £35 and £60. 
Toolex, Bristol Road, Sherborne (3211), Dorset. 

[21 
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DIGITAL. CLOCK COMPONENTS 
4/6 Digit Clock Chip £9.00; 6 Minitron 
Displays £6.00; Discrete Driver Kit £3.50; 
Minitron Sockets 25p each; 2N 7447 
Drivers £1.20 each. 

LOW COST LED LAMPS 
Red 3mm dia. 25p each; Red 4.45mm dia. 
35p each; Green 3mm dia. 68p each; 
Green 4.45mm dia. 68p each. 
CALCULATOR DISPLAY 
0.12 inches Character Height Flatpack 
£2.00 each. 

SLIDER SWITCHES 
1 pole 2 position-Miniature 14p each; 
pole 2 position 14p each; 2 pole 3 position 
21p each; 1 pole 4 position 23p each. 
U.K. Postage and packing 10p. Overseas 
25p. 

ADD 10% VAT TO ALL ORDERS 

PERDIX COMPONENTS LTD. 
Dept. WW73 

31 Green Lane, Chislehurst, Kent 
[3093 

PEAK PROGRAM METERS TO BS4297 
also 200Ktis version for high speed copying. 

Drive circuit. x 80mm. for 1mA L.11 zero meters. Gold 
edge con supplied. 

2 off 4 off 70 off 
Complete kit C8.00 £7.60 £7.20 £6.80 
Built and aligned £12.00 £11.40 £10.80 £10.20 
ERNEST TURNER PPM meters. Below scalings stocked. 
Type 642. 71 x 56mm £9.90; 643. 102 x 79mm £11.77 

FREQUENCY 
SHIFTER 

FOR HOWL REDUCTION 

* Public address. * Loudspeaker talkback. * Telephone 
broadcast programmes when caller leaves receiver on. 
Unity gain mains powered box 190 o 55mm. with bypass 
switch, shifts input 5Hz up in frequency and allows 6-8dB 
more gain before howl-round. 
* Other shift versions for weird music effects. 
* SPECTRUM INVERTORS for speech security. 

a Unbalanced 2-pole jack in and out Zout =2Kohrn £58 
b Unbalanced 2-pole jack in and out Zout =20 or 

600 ohm £88 
C Balanced 3-pole jack in and out Zout =20 or 

600 ohm £84 
Post: Commonwealth 90p, Europe air and forei m f 1.50 

Shifter circuit boards for WW July '73 article: 
Complete kit and board £18 Including p.s.u. and DESIGNER 
Board built and aligned £24 mains transformer APPROVED 

SURREY ELECTRONICS 
24 High Street, Merstham, Surrey 

CASH WITH ORDER less 5% U.K. add VAT 
Account 01 97822 Lloyds Bank. Great Bookham, Surrey 

3177 

CROSSHATCH GENERATOR 
A limited number of brand new and 
boxed 625 line (Bands 3, 4 & 5) 
Crosshatch Generators for colour 
TV rectifier adjustment etc. Quality 
engineered product used by Public 
Authorities. Operating instructions 
ir eluded. Normal price £65.00. To 
clear at £29.70 V.A.T. included. 
Write or telephone for descriptive 
leaflet to:- 

GIFKINS ELECTRONICS, 
100 Fore Street, Hartford, Herts. 

Tel: Hartford 7391. [3212 

CASH AVAILABLE for surplus semiconductors 
and I.C. Phone 01-452 2583. [3195 rOIL WINDING MACHINES wanted. Also capaci- 

-'tors, paper and polyester, luF upwards, job lots 
bought. FALCON COMPONENTS, 33 Station Road, 
13-xhilLon-Sea, Sussex. 13152 

P LESSEY 4 or 5 button TV VHF Valve Tuners, 
any quantity. Also Pye Westminster (low band) 

Mobile. Thomson TV, Beith, Ayrshire. Phone Beith 
3333. [3130 
WANTED, all types of communications receivers " and test equipment.-Details to R. T. & I. 
Electronics, Ltd., Ashville Old Hall, Ashville Rd., 
London, E.11. Ley. 4986. 163 

\\T ANTED. Used but in good condition audio 
v v amplifier power output 100 watts for conven- 

tional microphone feed, preferably with intermittent 
use switching. Also loud hailer type, all-weather 

CLASSIFIED 
PRECISION 

POLYCARBONATE CAPACITORS 
Close tolerance. High stability. All 63V d.c. 

0.4711F: ±5% 30P : 2%, 40p; ±1% 50p 1.0uF: ±5% MP; ±2% 50p; ±1% SOp 2-2pF: ±5% 50p; ±2% Up; ±1% 79p 4-7uF: ±5% 700: ±2% 90p: ±1% 115p 
6130F: ±5% 95p; ±2% 115p; ±1% 150p 
100F: ±5% 110P; ±2% 140p; ±1% 189p 15F: ±5% 110P: ±2% 210p; ±1% 270p 
TANTALUM BEAD CAPACITORS-Values available 
01, 0.22, 0.47, 1-0, 2.2, 4-7, 521.1F at 35V, 1001 25V, 15uF 20V, 
22uF 15V, 33uF 10V, 47pF 6V, 100F 3V-all at Sp each; 
6 for 45p; 14 for 95p. Special pack 6 of each value (78 capacitors) £450. 

NEW I-TRANSISTORS. 8C107, BC108, BC109, All at 
9p each; 6 for 50p; 14 for £1. All brand new and marked. 
Full spec. devices. May be mixed to qualify for quantity 
prices. AF175-35p each or 3 for 95p. 
POPULAR DIODES IN914-8p each; 8 for 45p; 18 for 
90p. 1N916-Op each; 6 for 45p; 14 for 90p. 1S44-Sp each; 
11 for 509; 24 for 21. All brand new and marked. 
NEW LOW PRICE-460 mW Zeners. Values available 
4.7, 5.6, 6.8, 7.5, 8-2, 9-1, 10, 11, 12, 13.5, 15V. Tol. ± 5% 
at 5 mA. All new and marked. Price Tp each; 6 for 39p; 
14 for Sep. Special offer 6 of each voltage (66 zeners) 
£3.55. 

RESISTORS. Carbon film -0N 5%. Range from 2'2t3 to 
2.2MS2 in E12 series, i.e. 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 
68, 82 and their decades. High stability, low noise. All at lp each; Op for 10 of any one value; 70p for 100 of any one value. Special development pack-10 of each value 2-2 SI 
to 2-2kA63 (730 resistors) 25. 
440V A.C. CAPACITORS. 0.1pF, size 1}in X Jin, 25p; 
0-25uF, size ihn x On, 30p; 0.47 and 020, size ihn xtln, 
35p; 1-011F, Size Sin x fin, 45p; 2.04F, size Sin x lin, 
75p each. 

SILICON PLASTIC RECTIFIERS 1.5 Amp. Brand 
new wire-ended 0027. 100PIV at Op each or 4 for 30p; 
400PIV at 9p each or 4 for 34p; 800PIV at 14p each or 4 for 
50p. 

5p post and packing on all orders below £5. 
Please add 10% VAT to all orders. 

MARCOTRADING 
Dept. D11, THE MALTINGS, STATION ROAD, WEM, 

SALOP 
(3126 

SURPLUS STOCK 
800 FND 10, 7 Segment L E D Displays 

5,400 FND 10A, 7 Segment L E D Displays 

Offers invited:- 
Hengstler G.B. Ltd., 
Nazeing New Road, 
Broxbourne, Herts. 
Tel: Hoddesdon 68451 

[3160 

ENAMELLED COPPER WIRE 
S.W.G. 1Ib Reel ¡lb Reel 
10-14 £1.27 72p 
15-19 £1.27 72p 
20-24 £1.30 75p 
25-29 £1.38 Up 
30-34 £1.43 Up 
35-40 £1.54 91p 
Please add 10% to all above prices to cover V.A.T. 

The above prices cover P. 6 P. In U.K. Supplied by INDUSTRIAL SUPPLIES 
102 Parrswood Road, Withington, Manchester 20 

Tel.: 061-224-3553 85 

speakers. Offers with full details, age, brief specifica- 
tion and price to Ogdens (Otley), Ltd., Otley, York- 
shire LS21 1HX, Telephone No. 094 34 4531. [3156 Vi/ANTED. TWO-WAY RADIO REQUIRED FOR 'y YOUNGSTERS FISHING AS A SAFETY 
MEASURE. G. D. HANKS. TRURO 4966. [3155 

CA PAC ITY ,A VA ILA B LE 

A IRTRONICS LTD., for Coil Winding-large or 
small production runs. Also PC Boards Assem- 

plies. Suppliers to P.O., MOD., etc. Export 
enquiries welcomed. 3a Walerand Road, London, 
SE13 7PE. Tel. 01-852 1706. [61 
BATCH Production Wiring and Assembly to 

sample or drawings. Deane Electricals, 19B 
Station Parade, Ealing Common, London, W.5. Tel: 
01-992 8976. [20 
nESIGN, development, repair, test and small pro- 

duction of electronic equipment. Specialist in 
production of printed circuit assemblies. YOUNG 
ELECTRONICS, 54 Lawford Road, London, N.W.5. 
01-267 0201. 129 

C APACITY available to the Electronic Industry. 
Precision turned parts, engraving, milling and 

grinding both in metals and plastics. Limited capa- 
city available on Mathey SP33 JIG BORER. Write 
for lists of full plant capacity to C.B. Industrial 
Engineering Ltd., 1 Mackintosh Lane, E.9 6AB. 
Tel. 01-985 7057 [14 

S MALL Batch Production, wiring, assembly, to 
sample or drawings. Specialist in printed circuit 

assemblies. D. & D. Electronics, 42 Bishopsfield. 
Harlow. Essex. Harlow 33018. [17 

COURSES 

R ADIO and Radar M.P.T. and C.G.L.I. Courses. 
Write: Principal, Nautical College, Fleetwood, 

FY7 8JZ. [25 

NEW GRAM AND SOUND 
EQUIPMENT 

G LASGOW.-Recorders bought, sold, exchanged; 
cameras, etc., exchanged for recorders or vice- 

versa.-Victor Morris, 343 Argyle St., Glasgow, C.2. 
[II 

CLASSIFIEDS-Continued on p.I41 
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APPOINTMENTS 
I'N)IYTMENTS- Continued from p.134 

PRINCIPLES OF PAL 

COLOUR TELEVISION 
and Related Systems 

H. V. SIMS, C.Eng., M.I.E.E., F.I,E.R.E. 

This book discusses the principles concern- 
ing the transmission of colour as well as 

reception and particularly the effects due 

to non -linearity and its correction. Other 

aspects covered are the failure of constant 

luminance. differential phase distortion and 

the production of Hanover bars. The book 

covers City and Guilds 300 Series (Television 
Broadcasting). 
1969 (Second Impression 1970) 154 pp. 

59 illustrations 
0 592 05944 8 cased £2.00 
0 592 05970 7 limp £1.20 

obtainable from your bookseller or: 

THE BUTTER WORTH GROUP 

88 KINGSWAY LONDON WC2 

01 -405 6900 

TRANSFORMERS 
DOUGLAS GUARANTEED 

(Pricer include P. & P. and 10Y VAT) 
12 or 24 Volta price 

Output V. & Amps. Ref. No. 
12V x 2 250 mA x 2 MT 111 CSt $1.32 
12Vx2 500mAx2 MT213# .. .. £1.65 
I2V x 2 IA x 2 MT 71 CT .. .. £2.17 
12Vx2 2Ax2 MT18CT .. .. £2.63 
12V x 2 3A x 2 MT 70 AT .. .. £3.40 
I2V x 2 4A x 2 MT 108 AT .. .. £3.86 
12V x 2 6A x 2 MT 72 AT .. .. £4.12 

SO volts. All tapped at O. 12.15.20 -30V. 
Output Ref. No. Price Output Ref. No. Price 
Amps. Amps. 
500 mA MT 112 CT £1.43# 4A MT 21 AT £4.51 
1A MT 79 CT £2.22# 5A MT 51 AT £521 
2A MT 3 AT £3.22 OA MT 88 AT £8.33 
3A MT 20 AT £3.65 l0A MT 89 AT £9.66 

50 volts. All tapped at 0- 19- 25- 33.40 -50V. 
500 mA MT 102 AT £2.07# 3A MT 105 AT £540 

IA MT 103 AT £300# 4A MT 106 AT £6.67 
2A MT 104 AT £4.20 5A MT 107 AT £9.07 

60 volts. All tapped at 0- 24- 30- 40- 48.60V. 
500 mA MT 124 AT £233 2A MT 127 AT £4.10 

IA MT 126 AT £3.28 3A MT 125 AT £596 
AUTO -WOUND RANGE 

Power output Winding tapped at Ref. No. Price 
20 VA 0.115- 210.240 XMT 113 CT £1.41 
75 VA XMT 64 AT £2.64 

150 VA 0- 115.200- 220 -240 XMT 4 AT £3.21 
200 VA XMT 65 AT £377 
300 VA ., ,. XMT 66 AT £4.43 

SAFETY ISOLATORS. 105120 V. or 200/240 V. In. 1051120 CT 
or 200 240 CT Out. 

VA Ref. No. Price VA Ref. No. Price 
60 MT 149 AT £3 66 250 MT 152 AT £8.76 

100 MT 150 AT £4 14 350 MT 153 AT £1027 
200 MT 151 AT £7 93 500 MT 154 AT £1195 

409 V. Output at 50 HZ. Ref. ITS AT Price 
C -D Ignition system by R. M. Marston Esq. 

Wireless World. £300 

EQUIPMENT RANGE 
Sec. Output (rms.) Ref. No. Price 
3 -0 -3 V. 200 mA MT 238 CSt £1.41 
9.0.9 100 mA MT 13 C8t £1.36 
12 -0.12 50 mA MT 239 C09 £1.41 
20 -0.20 30 mA MT 241 CSt £1.41 
0 -20 x 2 31)0 mA x 2 MT 214 CTt £1.87 
0.8 -9 o 2 500 mA x 2 MT 207 CTt £2.22 
0 -15 -20 x 2 500 mA x 2 MT 205 ATt £2.95 
0 -15 -27 x 2 500 mA x'1 MT 203 AT £3.38 
0 -15 -27 x 2 IA x 2 MT 204 AT £3-38 
20- 12- 0 -10 -20 700 mA fd.c.) MT 221 AT £1.74 

AT indicates open universal fixing with tags; CT is open V -clamp 
fixing with tags; CS is open U- clamp fixing with P.C. spills; with 
interwinding screen; t untapped 240V Primary; 5 tapped at 210 - 
040V; other Primaries tapped at 200- 220 -240V. 

Over 200 types in stock through agente or direct. Send for lists. 
DOUGLAS ELECTRONIC INDUSTRIES LTD., Direct Sales Dept. 

Thames Street, LOUTH. Lines. LN11 -7AD 

OVERNIGHT 
Prototype Printed Circuits 
Fastest in London Area 

48 hour and Overnight Services 
Electronic & Mechanical Sub -Assembly 
Co. Ltd., Highfield House, West Kingsdown, 

Nr. Sevenoaks, Kent. 
Tel: West Kingsdown 2344 
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Ramsgate or Bracknell 

iiiiiiiill 
Racal Communications Limited, who are engaged in 

the design and manufacture of professional 
communications equipment, have vacancies at their 111111.12. 

ionThanet Division in Ramsgate, Kent for 

mg SENIOR TEST ENGINEERS, TEST ENGINEERS 
AND TESTERS 
who will be involved in the testing of sophisticated 
P.C.B. and modular assemblies. A knowledge of 
transistorized transmitter and receiver techniques is 

required, and previous experience of production Wffli 

illimigi 
testing would be an advantage. El 

For the right men these are excellent opportunities 
to become involved in an ambitious new enterprise. Mii 

Millimie 

In addition to the vacancies at our Thanet Division, 
raal we also require Test Engineers and Testers at our 

iiglawie 
Company in Bracknell, Berkshire, to work on similar 

illilmii 
equipments. Housing may be available in Bracknell 
for suitable applicants. 11111.0. 

gr. 
These positions command good salaries together 

NUJ 
with excellent conditions of service including sick 

pay and pension schemes. 

pp Communicate with Rocol P., 
If you are interested, please write, enclosing brief 

Lig details of previous experience, stating the area 

preferred, to: 

im Mr. A. J. Franklin, 
Personnel Manager, ili . Racal Communications Limited, 

illio 
Western Road, Bracknell, 
Berkshire. 1111 

1 1 t©CISOM 
1 

MAINTENANCE ENGINEER 
We require a maintenance engineer for a well established private radio 

station. He /she must be capable of working without direct engineering 

supervision, and of running regular maintenance programmes. Experience 

of professional sound recording equipment, and the ability to drive would 

be definite advantages. 
An attractive salary would be offered. 

Please apply in writing to: Alan Brill, Sound Developments Ltd., Spencer 

Court, 7, Chalcot Road, London NW1 8LH. 
1320e 
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Wireless World, November 1973 

WILMSLOW 
AUDIO 

The firm 
for 

speakers! 
Fane Pop IOOwatt 18 "8/15 ohm 221.45 
Fane Pop 60 watt 15 "8/15 ohm £12.26 
Fane Pop 50 watt 12" 8/15 ohm 210.17 
Fane Pop 25/2 25 watt 8/15 ohm E5.94 
Fane Pop 15 12" 15 watt 8/15 ohm L4.40 
Fane 122/IOaor122/12 £9.90 
Fane Crescendo IF 8 or 15 ohm L27.20 
Fane Crescendo 12" 8 or 15 ohm 224.50 
Fane W' d /cone 808T 8 or 15 ohm E2.64 
Fane 8" d /cone, roll surr. 807T 8 or 15 ohm 23.85 
Baker Group 25 3, 8 or 15 ohm 16.60 
Baker Group 35, 3, 8 or 15 ohm 27.50 
Baker De Luxe 12" d /cone £9.62 
Baker Major 27.50 
EMI 13 x 8, 3, 8 or 15 ohm 22.03 
EMI 13 x 8 type 150 d /cone, 3, 8 or 15 ohm 22.25 
EMI 13 x 8 type 450 t /w, 3, 8 or 15 ohm 23.60 
EMI 13 x 8 type 350 8 ohm 28.25 
EMI 6 }" 93850 4 or 8 ohm £2.80 
Elac 9 x 5 59RM 109 15 ohm £2.53 
Elac 9 x 5 59RM 114 8 ohm £2.53 
Elac 6 }" d /cone 6RM220 8 ohm 22.59 
Elac 64" d /cone, roll surr. 6RM 171 8 ohm 23.22 
Elac 4" tweeter TW4 8 or 15 ohm E1.21 
Celestion PS8 for Unilex £2.16 
Celestion MF 100025 watt horn 8 or15 ohm 210.45 
Elac 5" 3 ohm 21.75 
Elac 7 x 4" 3 or 8 ohm 21.52 
Elac 8 x 5", 3, 8 or 15 ohm 11.93 
Coral 64" d /cone, roll surr. 8 ohm 22.42 
Wharfedale Super 10 RS /DD £9.80 
Goodmans 8P 8 or 15 ohm 23.80 
Goodmans 10P 8 or 15 ohm E4.49 
Goodmans I2P 8 or 15 ohm £11.55 
Goodmans 15P 8 or 15 ohm £17.05 
Goodmans 1 8 8 or 15 ohm 229.70 
Goodmans Twinaxiom 8. £6.79 
Goodmans Twinaxiom 10 27.61 
Goodmans Axent 100 16.60 
Eagle DT33 dome tweeter 8 ohm 14.95 
Eagle HT15 tweeter 8 ohm 23.46 
Eagle CTS tweeter 8 ohm E1.21 
Eagle MHT l O tweeter £3.30 
Eagle CTIO tweeter £1.92 
Eagle Xovers CN23, 28, 216 21.10 
Kef T27 £4.67 
Kef T15 25.50 
Kef 8110 [6.16 
Kef B200 £7.42 
Kef B139 210.72 
Kefkit 2 04.75 
Richard Allan 12" d /cone 3 or IS ohm 12.20 
Richard Allan 8" 3, 8 or 15 ohm 22.27 
10x6 "3,8or 15 ohm £1.92 
8x5 "3or8ohm 21.38 
7x4 "3or8ohm 21.38 
3" 8 ohm or 80 ohm £0.65 
21" 64 ohm 20.65 
Speaker matching transformer 3/8/15 ohm £1.10 
Adastra Hiten 10" 10 watt 8 or 15 ohm 22.80 
Adastra Top 20 12" 25 watt 8 or 15 ohm 16.32 

STEPHENSPEAKER KITS AND CABINETS 
Send for illustrated brochure and list of recom- 
mended speakers. 

CAR STEREO SPEAKERS - ask for leaflets 
PA /DISCO AMPLIFIERS: (carr. and ins. L1.00). 

Baker 100 watt £46.00 
Linear 30/40 [25.00 
Linear 40/60 [30.00 
Linear 80/100 255.00 

FREE with speaker orders over £7- "Hi Fi 
Loudspeaker Enclosures" book. 
Ali units guaranteed new and perfect. 

Prompt despatch 

Carriage and insurance 35p per speaker 
(Tweeters and Crossovers 20p each) 

(All prices quoted inclusive of Y.A.T.) 

WILMSLOW AUDIO, 
Dept WW, 

Swan Works, Bank Square, Wilmslow, 

Cheshire SK9 IHF. 

WW -134 FOR FURTHER DETAILS 

CASH IMMEDIATELY AVAILABLE 
for redundant and surplus stocks of 
radio, television, telephone and electronic 
equipment, or in component form such 
as meters, plugs and sockets, valves, 
transistors, semi conductors, capacitors, 
resistors, cables, copper wire, screws and 
nuts, speakers, etc. 
The larger the quantity the better we 
like it. 

BROADFIELDS & MAYCO 
DISPOSALS 

21 Lodge Lane, London, N12. 
Telephone: 01 -445 2713 01 -445 0749 

Evenings: 01 -958 7624 

Crystal 
ACCURATE 

RELIABLE 

Private enquiries, send 5p in stamps for brochure 

HE QUARTZ CRYSTAL CO. LTD. 
Q.C.C. WORKS, WELLINGTON CRESCENT. 
NEW MALDEN, SURREY. 01-942-033,18 299, 

TELERADIO 
SPECIAL 

PRODUCTS 
LINSLEY HOOD AMPLIFIERS 

TEXAN & TEXAS AMPLIFIERS 
BAILEY AMPLIFIERS 

SONAX STEREO DECODERS 
SONAX QUADRAPHONIC SYSTEM 

DIGITAL CLOCK KITS 
POWER SUPPLY UNITS 

Send 10 x 8 S.A.E. for further details. 
325 -7 Fore St., London, N9 OPE. 

01 -807 3719 

A glade 
to the 
better care 
of LPand 
Stereo 
Retort 

THE ONLY 
COMPREHENSIVE 

RANGE OF RECORD 

MAINTENANCE 
EQUIPMENT 
IN THE WORLD! 

Send P.O. 1 5 p , for 48 page 
booklet providing all necessary 
information on Record Care. 

CECIL E. WATTS LIMITED 

Darby House 
Sunbury-on- Thames. Middx. 

Srampiani 

'SERIES 7' - Studio Monitor Version 
One of the world's finest Amplifiers. 

Our Height in Channel Rack Panel 
Ref. inches Depth Span Base Price 
RB 108 6 104 Bolts £9.00 RD 80 8 77 24 inches £8.00 RC 66 5 63 Bolts £8.00 
RE 78 7i 70 Bolts £7.00 

1E1 
GRAMPIAN REPRODUCERS LIMITED 

Hanworth Trading Estate.Feltham. Middlesex . 

Telephone: 01 894 9141. 

a139 

EXCLUSIVE OFFERS 
NEVER BEFORE OFFERED 

WORLD -WIDE RANGE 
PHILCO HC -160 POINT -TO -POINT STRIP RADIO HP RECEIVERS 2/30 m /ce. Ten fully tuneable channels to 
0 5 kce with syntheslaerx. Mingle and diversity reception on I55, D813, 88B with 4 sub -bands to each channel. Full detall, and prices on application. 

INSTRUMENTATION 
TAPE RECORDER - 

REPRODUCERS 
AMPEX 

FR -100B 
1" 14 tracks 6 speeds 

FR -600 
1" and }" 14 and 7 

tracks 4 speeds Trans- 
istorised 

MINCOM 
CMP -700 
}' r 1- 7 tracks 6 speeds 

E.M.I. 
TD -1 

}" 4 tracks 7 speeds 
Several other smaller 

decks. 
Full details on request. 

Prices of above are 
from £100 to E400. 

COMPUTER HARDWARE 
CARD READER 80 col. 600 c.p.m. 

PRINTER, High speed 1000 lines p.m. 
TAPE READER, High speed 5/8 track 

800 c.p.m. 
Prices on Application 

TALLY 5/8 track TAPE READERS £48 
ADDO 5/8 track TAPE PUNCHES £48 

BULL 80 col. HAND CARD PUNCHES £40 
FREE 

40 -page list of over 1.000 different items in stock 
available -keep one by you. 

BH166ER 
BOURNEMOUTH -05051 

Our Height in Channel Rack Panel 
Ref. inches Depth Span Base Price 
RB 108 6 104 Bolts £9.00 RD 80 8 77 24 inches £8.00 RC 66 5 63 Bolts £8.00 
RE 78 7i 70 Bolts £7.00 

Full details of all above on request. 

We have a large quantity of "bits and piece." 
we cannot list- please Bend us your requirements 
we can probably help -all enquiries answered. 

Ferrograph 3 /CFN Tape Recorders 
Ferrograph 0.200 Tape Recorders 
Auto Electric Carrilion 
Cry -157 Hoffman ISB /SSB Converter. 
10 foot Triangular Lattice Mast Elections 

6 inch sides 
Casette Aasmann Electric Hygrometers 
Racal RA -17 Cabinet. 
Racal MA -150 Syntheeiaere 
Racal MA -250 Decade Generators 
Avo Geiger Counters, new 
Servomex 2KVA Voltage Regulators 
solartron CD -1018 d/b Oecilloscopes 
Double Co -axial Blowers 6 X6 220 v. A.C. 
Ampex 8.5.10 Auto Degaussers 
lfniselectors 10 bank 25 way full wipe 
R.C.A. O element 420 m /ca Yagl Beams 
Haynes 500 watt 230 v. /115v. Isolation 

Transformers 
Muirhead D.888 Analysers 
Laboratory Radio Interference Filtere 
Pye Scalamp Calvo, 
Cawkell Type 1471 Variable Filters 
Admell large Drafting Tables with 

parallel motions 
54in. dia. Meteorological Balloons 
Elam Microwave Attenuators 4/12 EMC 

£35 00 
127.00 

£250 00 
£95 -00 

s 
Laboratory Radio Interference Filtere 
Pye Scalamp Calvo, 
Cawkell Type 1471 Variable Filters 
Admell large Drafting Tables with 

parallel motions 
54in. dia. Meteorological Balloons 
Elam Microwave Attenuators 4/12 EMC 

£9 00 
£2400 
£1400 
£95 00 

£125 00 
£7 00 

£3400 
£3400 
£800 

£4500 
£3 00 
£400 

£35 00 
127.00 

£250 00 
£95 -00 

£9 00 
£8000 

£2 00 
£14 00 
£7000 

£9 00 
£2400 
£1400 
£95 00 

£125 00 
£7 00 

£3400 
£3400 
£800 

£4500 
£3 00 
£400 

£2400 
£1 50 

£4000 

£9 00 
£8000 

£2 00 
£14 00 
£7000 

PLEASE ADD V.A.T. TO ABOVE 

£2400 
£1 50 

£4000 

P. HARRIS 
ORGANFORD - DORSET 

PLEASE ADD V.A.T. TO ABOVE 

BH166ER 
BOURNEMOUTH -05051 

P. HARRIS 
ORGANFORD - DORSET 
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STUDIO ELECTRONICS 
RO.BOX No.18 HARLOW ESSEX CM18 6SH 

Telephone:Harlow 25457 

SPECIALISED KITS 
HIGH STANDARD 

LOW FREQUENCY SOURCE 
(to article by J. M. Osborne, W.W. Jan. 73) 

A Phase -Locked Loop designer approved kit to profes- 

sional standards with Glass -Fibre P.C. Board, and all 

components including Hardware, case, etc. Full construc- 

tional details from the designer are included. Reference 

accurate to 2 parts in 10,11 Probably the most economic 

high precision signal source available Kit £24.67 
Assembled and tested version £32.15 
NE561B only each £4.88 
DE LUXE Kit £30 + £3 VAT = £33.00 

CBS -SQ QUADRAPHONIC 
IC DECODER 

To Motorola application for MC1312 

as described by Geoffrey Shorter (WW March 73) 

Our complete kit of professional quality components 

includes a glass -fibre edge connected printed circuit 

board and is absolutely complete, with full assembly 

and application notes. 
As we also design and manufacture complete stereo 

and Quadraphonic systems, our wide applications 

experience is available to you to guarantee professional 

results. 
Complete kit as described above £8.80 
Assembled and tested production board £12.10 

"AS USED IN P.E. RONDO" 

PHASE -LOCKED -LOOP 
STEREO DECODER 

To Motorola application for MC1310 
as described in Wireless World, July 1972 

1310 complete kit of professional quality including a 

glass -fibre edge connected printed circuit board and 

all components. 
Complete kit which can be built it ; hr. £3.74 
Assembled and tested production board £4.84 
MA2404 Professional LED 61 p extra if required. Economy 

LED (physically small) 37p extra if required. A current 

limiting resistor is supplied free upon request with all 

LEDS. Self powered and special versions are available 

to order. 

NEW PRODUCTS 
1. Two tone test oscillator 1 ft 2kHz, ideal for SSB setting 

up. Battery powered professional quality kit £6.75 
2. Squelch board for FM tuners. Simple add -on advanced 

circuitry for effective muting. Tuner powered kit £5.34. 

SPECIALIST SERVICES 
Suppliers of products by Radiospares. Eagle, TTC, 

Sonax, Teleradio and .RSGB publications. We welcome 

enquiries, irrespective of size or nature. A full technical 

and after -sales- service is provided, with licensed radio 

amateurs on the technical staff. 
Communications acknowledged normally by return. 

MAIN DISTRIBUTORS FOR QUADRASONICS. THE 

PREMIER BRITISH QUADRAPHONIC SYSTEM. 

NO HIDDEN EXTRAS 
ALL PRICES INCLUDE VAT, 

CARRIAGE and INSURANCE 

PLEASE SUPPLY 
C enclosed. 

CBS-S0 QUAD DECODER 

PLL STEREO DECODER 

L.F. SOURCE 

TWO TONE OSC. 

SQUELCH BOARD 

NAME 

ADDRESS 

KITS 

--I 

ASSEMBLED 

I 
WWII 

Lodge Trading Company 
For Amplifiers, Speakers with and without 
cabinets, Changer Units, Plinths and 
Covers, Tape Recorders, four and eight 
track for car or home, Car Radios, Colour 
TVs, Aerials, Flex, and Cables, Large 
stocks of components. 

ALL AT WHOLESALE PRICES 
A VISIT WILL SAVE YOU MONEY 

5 Day Week 9 -6. Easy Car Parking. 

Sorry no lists. 

21 LODGE LANE, N.FINCHLEY, LONDON,N.12 

01 -445 2713,01 -445 0749 

QUARTZ CRYSTAL 

1.0 -60.0 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEF 5271 -A 

'41 

TEL. HYTHE 8961 
STD CODE 042 14 

WRITE FOR 

LEAFLET AT- 1 

McKNIGHT 

CRYSTAL Co. 
HARDLEY INDUSTRIAL 

ESTATE, HYTHE, 

SOUTHAMPTON SO46ZY. 

411. 

D E I IVI O S LTD 

TAPE RECORDERS FOR 

RESEARCH, INDUSTRY AND 
PROFESSIONAL AUDIO 

single and multichannel 
SIMMONDS ROAD, WINCHEAP 

CANTERBURY, KENT 
0227 -68597 

BRAND NEW FULL SPEC. DEVICES 

U.K. CUSTOMERS ADD 10% VAT TO TOTAL 

MICROCIRCUITS: 709 31p; 710 35p; 723 61p; 
741 (14 pin) 40p; 748 SI p. TRANSISTORS: 2N2926 
(Brown) 8p; 2N3053 19p; 2N3055 48p; 2N3704 14p; 
2N3819 30p; 2N4058 16p; BC107A 10p; BC108B 10p; 
BC109B lop; BC109C lop; BCY70 17p; BFY50 /51/52 
20p; 0C44/45/71/72 14p; AF114/5/6/7 18p; AC126/7/8 
18p. 

ZENERS: BZY88 Series I Ip. I AMP. RECTIFIERS: 
50V 44p; 100V 5p; 200V 54p; 400V 6p; 800V 6 0; 
1000V 7p. 14 pin IC SOCKETS 12p. SOLDER - 
CONS 1p per pin. DALO PC PEN 68p. }W 5% 
Carbon Film Resistors, Ell values only: 10 of one 
value per 7p. Sub Min. Vertical Preset Pots 
(50mW) 100 ohms to 220K 4p each. 
LED with bush and data 24p. 

ANTEX S. IRONS: 15W E1.70; 25W EI.75. 

Prices at 18th September. Check our list. 

Discounts start at 10% for 10+ Semiconductors of 
one type. 

JEF ELECTRONICS (W.W. 11) 
York House, 12 York Drive, Grappenhall, Warrington, 

WA4 2EJ. 

Mail Order Only. C.W.O. P. & P. lop per order 
minimum, or at cost if more. List free Satisfaction or 
your money back. 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
SPOT CASH 

CHILTMEAD LTD. 
7, 9, H Arthur Road, Reading 
Berks. Tel: 582 605 

SOWTER TRANSFORMERS 
FOR SOUND RECORDING AND REPRODUCING EQUIPMENT 

We are suppliers to many well -known companies, 
studios and broadcasting authorities and were estab- 
lished in 1941. Early deliveries. Competitive prices. 
Large or small quantities. Let us quote. 

E. A. SOWTER LTD. 
Transformer Manufacturers and Designers 

7 Dedham Place, Fore Street, Ipswich IP4 IJP 
Telephone 0473 52794 

SEMICONDUCTOR 
CIRCUIT DESIGN 

Volume II 
A Texas Instruments Publication July 1973 

£5.25 
THE TTL DATA BOOK FOR DESIGN 
ENGINEERS by Texas Instruments. Price 
£2.25 
ELECTRONICS: CIRCUITS AND 
DEVICES by R. J. Smith. Price £6.75 
MOS INTEGRATED CIRCUIT 
DESIGN by E.Wolfendale. Price £4.10 

INSTALLING AND SERVICING 
ELECTRONIC PROTECTIVE 
SYSTEMS by H. Swearer. Price LI-45 
HOW TO USE INTEGRATED 
CIRCUIT LOGIC ELEMENTS by J. W. 
Streater. Price £1.60 
RADIO AND ELECTRONIC LABO- 
RATORY HANDBOOK by M. G. 
Scroggie. Price £550 
THE RADIO AMATEUR'S HAND- 
BOOK 1973 A.R.R.L. Price £2.95 
COLOUR T.V. THEORY by Hudson. 
Price £4.10 
TRANSISTOR AUDIO AND RADIO 
CIRCUITS by Mullard. Price £1.90 
UNDERSTANDING SOLID -STATE 
ELECTRONICS by Texas Instruments. 
Price £1.40 

*ALL PRICES INCLUDE POSTAGE* 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 

19 -21 PRAED STREET, 
LONDON, W2 1NP 

Phone 723 4185 
Closed Sat. 1 p.m. 

PRINTED CIRCUITS 
Et ELECTRONIC EQUIPMENT 

LARGE Er SMALL QUANTITIES 
FULL DESIGN h P.T.H. 
PROTOTYPE SERVICE 
ASSEMBLIES AT REASONABLE 

' PRICES for tun detains contact 

PO APPROVED 

K.J.BENTLEY 
a PARTNERS 

18 GREENACRES 
ROAD. OLDHAM 

Tel 061 6240939 

TRANSFORMER LAMINATIONS enor- 
mous range in Radiometal, Mumetal and 
H.C.R., also "C" & "E" cores. Case and 
Frame assemblies. 

MULTICORE CABLE IN STOCK 
CONNECTING WIRES 
Large quantities of miniature potentiometers 
(trim pots) 20 ohm to 25K. Various makes. 
Wholesale and Export only. 

J. Black 
OFFICE: 44 GREEN LANE, HENDON, NW4 2AH 

Tel: 01 -203 1855. 01 -203 3033 

STORE: LESWIN ROAD, N.16 
Tel: 01 -249 2260 

WE PURCHASE 
OSCILLOSCOPES, SIGNAL GENERATORS, 

PEN RECORDERS, COMPUTERS, RECEIVERS. 
PLEASE SEND US YOUR LISTS. 

BEST PRICES PAID. 

ELECTRONIC BROKERS LTD. 
49 Pancras Road, London, N.W.1. 01 -837 7781 
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CLASSIFIED 

Guide to 
Broadcasting Stations 

17th Edition 

A new edition of a title which has 
sold more than 250,000 copies. The 
bulk of the book is devoted to lists of 
stations broadcasting in the long, 
medium, short and v.h.f. bands in 
both frequency and geographical 
alphabetical order. The book also 
contains useful information on radic 
receivers, aerials and earths, propa- 
gation, signal identification and 
reception reports. 
1973 206 pp., illustrated 

0 592 00081 8 75p 

Illustrations in 
Applied Network Theory 

F. E. Rogers 

A hundred numerical and algebraic 
illustrations designed to exemplify 
practical circuit problems and intro- 
duce, in analysis, principles consistent 
with studies of synthesis that may be 
pursued later. 
1973 240 pp., illustrated 

0 408 70425 X cased £5.00 
0 408 70426 8 limp £2.50 

Obtainable through any bookseller or 
from 

The Butterworth Group 
88 Kingsway, London WC2B 6AB 
Showroom: 4 -5 Bell Yard, WC2.al 

EX- COMPUTER 

STABILISED POWER SUPPLIES 
RECONDITIONED, TESTED AND 

GUARANTEED 
Ripple <10mV. Over -voltage protection 
on all except 24v. 7A. unit. 120 -130v. 50 c/s 
Input. Stepdown transformer to suit about 
£3. 

Post & Packing £1.50 
5-6v. 8A. £12 24v. 7A. £14 
5-6v. 12A. £14 30v. 7A. £14 
5-6v. 13A. £16 
PAPST FANS 4} x 4# x 21n. 100 cfm. 
£3.50 (30p). 
PAPST FANS 61n. dia. x 2r}In. deep 
Type 7576 £5.00 (30p). 
WOODS FANS 61n. Plastic rotor £8.00 
(36p). 
ELECTROLYTICS 
6,000p 75v., 4# x tin. dia. 55p (14p). 
8,000p 55v., 44 x 3in. dia. 50p (24p). 
10,000p 35v., 5,00Oµ 35v., 40p (12p). 
2,O00µ 25v. wire ends, 15p (6p). 

EX- COMPUTER PC PANELS 2 x 4In 
min. 35 transistors with data 50p (12p). 25 
boards for £1 (30p). 
PANIELS WITH 4 POWER TRANSIS- 
TORS SIM OC28 50p (10p). 
QH Bulbs, 12v. 55w. 50p (6p) 
250 Mixed Resistors 60p (9 }p) 
250 Mixed Capacitors 60p (9 #p) 
200 SI Planar Diodes 50p (7p) 
Microswitches 8 for 50p (9p) 
Min. Glass Neons 12 for 50p (7p) 
10-way Terminal Blocks 10 for 55p (15p) 

Postage and package shown In brackets 
Please add 10% VAT to prices 

KEYTRON ICS 
Mail Order only. 

44 EARLS COURT ROAD, LONDON, W,8 
01 -478 8499 

LIGHTING CONTROL 

The DEXTER DIMMASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch. It is available as a complete "ready 
to install" unit or "simple to assemble" kit. Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 
200 -250V, 50Hz. All DEXTER DIMMASWITCH 
models have built -in radio interference suppres- 
sion. 600 watt £3.52 Kit form £2.97 

300 watt £2.97 Kit form £2.42 
All plus 12p post and packing 

Prices include VAT. Please send c.w.o. to : 

DEXTER & COMPANY 
4 ULVER HOUSE 

19 KING STREET 
CHESTER CH1 2AH 
Tel: 0244 -25883 

AS SUPPLIED 

TO U.M. GOVERNMENT 

DEMSTMENTS, HOSPITALS. 

LOCAL AUTNONITIES, 

ETC. 

CLASSIFIEDS -Continued from p.137 

RECEIVERS AND AMPLIFIERS- 
SURPLUS AND SECONDHAND 

HRO Rx5s, etc., AR88, CR100, BRT400, G209, 
S640, etc., etc., in stock. -R. T. & I. Electronics, 

Ltd., Ashville Old Hall, Ashville Rd., London, E.11. 
Ley. 4986. [65 

ÇURPLUS EQUIPMENT FOR SALE: 2 Marconi 
LP Circuit Magnification Meters, Type TF329G. 
I Solotron Resolved Component Indicator, Type 
VP250. 1 Regulated Power Supply, Type 508/S. 
Untested, all for £60. Telephone Hoddesdon 64112/ 
67407. [3174 

SERVICE a REPAIRS 
BRISTOL AND DISTRICT. Service to Hi Fi and 

electronic equipment. Public address installations. 
Stereo Centre, 309 Gloucester Road, Bristol. Tel: 
0272 421395. [26 

EXPERIENCED ENGINEER offers field service 
facilities London area covering Electronic and 

Electro- Mechanical equipment -Box No. WW 2676. 

S CRATCHED TUBES. Our experienced polishing 
service can make your colour or monochrome 

tubes as new again for only £2.75, plus carriage 75p. 
With absolute confidence sent to Retube Ltd., North 
Somercote, Louth, Lincs, or 'phone 0507 -85 300. [27 

SIGNAL 
generators, oscilloscopes, output meters, 

wave voltmeters, frequency meters, multi -range 
meters, etc., etc., in stock. -R. T. & I. Electronics, 
Ltd., Ashville Old Hall, Ashville Rd., London, E.l1. 
Ley. 4986. 164 

VALVES WANTED 
WE buy new valves, transistors and clean new com- 

ponents, large or small quantities, all details, 
quotation by return.- Walton's, 55 Worcester St., 
Wolverhampton. [62 

TAPE RECORDING. ETC. 
IF quality, durability matter, consult Britain's oldest 

transfer service. Quality records from your suitable 
tapes. (Excellent tax -free fund raisers for schools ) 
Modern studio facilities with Steinway Grand. -Sound 
News, 18 Blenheim Road, London, W.4. 01 -995 1661. 

[3041 
BOOKS, INSTRUCTIONS, ETC. 

WORLD RADIO TV HANDBOOK 1974 (published 
December), f3.15 inclusive. Delivered from 

Denmark if ordered before publication! David Mc- 
Garva, PO Box 114W, Edinburgh EHI IHP. Ask 
about quantities, two and up. [12 

Phone your classifieds 
to Allan Petters 

01 -261 8508 
or 01 -928 4597 

or write to Wireless World 
Dorset House 

Stamford Street 
S E1 9LU 
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WANTED FOR £ £ £ NOTES 
ELECTRONIC TEST GEAR, COMPONENTS I SCOPES I 

THINKING OF RE- EQUIPPING, EXCHANGING OR JUST RAISING CASH THINK OF US. WE 

WANT ANY TELEQUIPMENT, ADVANCE, MOST TEKTRONIX, SOLARTRONS FROM MODEL 

1014, HEWLETT PACKARD CONSIDERED AND OTHERS. 
PHONE US OR BRING ANY TIME. 

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

INDEX TO ADVERTISERS 
Appointments Vacant Advertisements appear on pages 116 -138 
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You can't afford to ignore 
the Bradley 234. It's a 

two -channel, eight digit 
100M Hz Counter Timer that 
offers all the facilities you 
would expect from an 
expensive instrument - but 
at the very realistic UK price 
of £275. 

The 234 provides 
Frequency, Totalise, Period, 
Period Average, Ratio, Time 
Interval Average down to 
25 ns and Time facilities in a 

compact and sturdy package. 
The 10 MHz clock is 
temperature compensated ; 

alternatively, you can specify, 
for a moderate extra cost, a 

high stability clock in a 

temperature controlled oven. 
And there's a third 'C' 
channel for an external clock, 
or for ratio measurements. 

Solid state circuitry 
incorporates an H F filter 
which permits low frequency 
measurements to be made in 
the presence of high 
frequency interference. 

Other features include 
display storage and standby 
mode facility. And the 
Bradley 234 comes complete 
with a rugged, 
impact -resisting case and 
combination carrying handle 
and adjustable stand. 

To find out more about the 
234 Counter Timer, one of 
the new generation of 
precision instruments from 
Bradley, please telephone 
01- 450 7811. Ask for 
Ashley Stokes on Ext. 113. 
Or drop him a line at the 
address below. 
Price quoted does not 
include VAT 

Our own BCS Certificate is available. 

WW -002 FOR FURTHER DETAILS 

G Et E BRADLEY LIMITED, 
Electral House, Neasden Lane, 
London, NW101R R 

Telephone : 01- 450 7811 
Telex : 25583 
A Lucas Company 

electronics 
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Multitore Solder preforms, 
a little something 

for automatic processes. 
_ Iulticore Preforms. 

Multicore precision made solder 
preforms come in virtually any shape 
or size. Rings, washers, discs, pellets, 
and lengths of solder tape -in most 
soft solder alloys. Designed, with or 
without flux cores, to make the most 
of automatic soldering processes, a 
solder preform is simple and accurate 
to use.lt's just positioned between 
the parts to be soldered and the 
temperature of the metal surfaces 
raised to about 50 °C above the 
melting temperature of the solder. 
The solder preform does the rest. 
Heating techniques can include gas 
flame. hot plate.oven conveyor. 
induction coils, resistance /electrode 
soldering, hot gas and infra -red. 

Multicore Solder Preforms just get 
on with the job.Automaticmlly. 

Our Solder Creams, 
something else again... 

New Multicore Solder Creams are 
designed for electronics assembly 
where quality is vital. Like manufac- 
turing diodes, for instance, or making 
a tuner chassis, or soldering thick - 
film circuits. 

A finely graded solder alloy 
powder in a thixotropic organic 
vehicle. It's often quicker. cheaper. 
easier and more reliable than other 
soldering techniques.lt's different. 
It doesn't spit or need stirring.lt can 
be applied by syringe, automatic 
dispenser or screen printing - giving 
instant soldering with good spread, 
strong joints with low contact angles. 
It can act as a temporary adhesive 
during assembly and the clear colour 
flux residue - without solder globules - simplifies inspection. 

There are three types of Multicore 
Solder Cream --one of them may be 
just what you've been looking for. 

Niullicure XM 27330 V 12 7298 VA127328 
Product Ref. 

Alluv Cornposil ion 62/36/2 Sn/Pb';1g 41/ 40 Sn/Pb 96/.}Sn/Ag 
Molting Point 
ur Liquidus `C 179 188 221 

Ioconunended Plow 
(nIj)er]I ti re 239 250 280 

IN pica) Applicalion I. Melling Foin! General purpose Higher Icmperulw I 

Soldering of sil\ Hints requiring resistant joints. 
and gold -plated high quality solder Lead free. Higher ¡Hint 
,urfa. ream strength than Sn /PL 

MLlLTlcoRE 
SOLDER GREp1, 

46.;N RASED XM27 .. 
80,40 Sn¡Pb 

coNTENTS 500,tN° 
.tJftNEro,9a.P 

Fur full Ulf() <il inn on these or any other Multicore products. please write on your company's letterhead direct to: 
Multicore Solders Limited, Maylands Avenue,Hemel Hempstead, Hertfordshire HP2 7EP. 
Tel: Hemel Hempstead 3636. Telex: 82363. 
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