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penetration in built-up areas. 
Its noise cancelling microphone 
gives crystal clear speech 
reception whatever background 
noise there might be. 

To keep them in touch. 
Chauffeurs. Drivers of taxis, 

ambulances, lorries and tankers. 
Firemen and policemen. Builders. 
Dockers. Doctors and nurses. 

ITT's Star range of vehicle and 
pocket radiotelephones. For 
people on the move who need 
to communicate. 

Star mobile radiotelephone. For 
faultless, fade -free communication 
in vehicles. Wherever you are, 
however fast you're travelling. 
It has excellent range and signal 

Then there's Starphone, ITT's 
truly pocket -sized radiotelephone, 
with no external aerial rod or 
wires. Yet despite its diminutive 
size Starphone gives amazingly 
clear communication over a wide 
area. There's a version approved 
by the Ministry of Technology 
for safe use wherever a fire 
hazard exists. 

There's also the Briefcase 
Portable, a complete 
communication system in a 
briefcase Installed and operational 
in seconds. 
ITT Mobile Communications Ltd., 
New Southgate, London, N.11. 
Telephone: 01-368 1 200 
Telex: 261912 

ITT Mobile 

WW -001 FOR FURTHER DETAILS 
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meet our 
new 
baby 

R.C. OSCILLATOR TYPE TG200DM 

7V r.m.s. Sine or Square from 1 Hz to 1 M Hz 

FREQUENCY: 
SINE WAVE OUTPUT: 
DISTORTION: 
AMPLITUDE STABILITY: 
SQUARE WAVE OUTPUT: 
SYNC. OUTPUT: 
SYNC. INPUT: 
SIZE Er WEIGHT: 

1 Hz to 1MHz in 12 ranges. Accuracy ± 2% ± 0.03 Hz. 

7Vr.m.s. reducible to G 200µV with Rs 6000 at all levels. 

G 0-1% up to 5V output, 0.2% at 7V from 10Hz to 100kHz. 

± 1% variation with frequency up to 300kHz. 

7V peak reducible to < 200µV. Rise time < 150nS. 

>1V r.m.s. sine wave in phase with the main output. 

± 1% frequency lock range per volt r.m.s. input. 

7" high x 10f" wide x 5f" deep. 10 lbs. 

TG200 £42 TG200D £45 tTG200M £52 TtyG200DM £55 
Prices include batteries with 400 hour life. Mains power units are £10 extra. 

LEVELL 

Types TG200 and TG200M generate 
only sine waves. Types TG200M and 
TG200DM have a meter calibrated 
0/2V, 0/7V and -14/+6dBm. 
Types TG200 and TG200D have a 

calibrated control instead of a meter. 

R.C. OSCILLATORS 
PORTABLE INSTRUMENTS 

LEVELL Electronics Ltd Park Road High Barnet Herts. Tel : 01-449 5028 

Send for literature covering our full range of portable instruments. 
WW -006 006 FOR FURTHER DETAILS 
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Vo rtpxio n 
This is a high fidelity amplifier 0.3% 
intermodulation distortion) using the 
circuit of our 100% reliable 100 Watt 
Amplifier with its elaborate protection 

ceebee.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 5/159 and 100 volt line. 

50/70 WATT ALL SILICON AMPLIFIER 

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

VORTEXION L*^ 50/70/F E T 

BASS tPEBt[ 

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. 

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 0.4 V on 100K 
ohms. 

THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4 channel F.E.T. mixer, 
2-30/6052 balanced microphone inputs, 1-HiZ gram input and 1 -auxiliary input with tone controls and mounted in a standard 
robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating for a mains 
voltage drop of over 25% and the output transistor biasing compensates for a .wide range of voltage and temperature. Also 
available in rack panel form. 

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt battery operation, charging its own 
battery and automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs 
for 8 ohms -15 ohms and 100 volt line. Bass and treble controls fitted. 
Models available with 1 gram and 2 low mic. inputs, 1 gram and 3 low mic. inputs or 4 low mic. inputs. 

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 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 100-120 V or 200-240 V. 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 
Telephone: 01-542 2814 and 01-542 6242/3/4 Telegrams: "Vortexion, London S.W.19" 

WW -007 FOR FURTHER DETAILS 
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Multimeter 
motivation! 

There are seven good reasons for choosing an Advance DMM2 Multimeter - 
1 Price-only £99 for one off-less for bulk orders. 

2 Clear non -ambiguous digital reading of AC and DC voltage 
(100pV resolution), resistance and current-with optional 
shunts, type SP2. 

3 L.S.I. re&iability from a purpose designed package which 
performs the counting and storage functions. 

4 Push button range selection. Maximum reading 1999 with 
decima point. 

5 Overrange and reverse polarity indication. 

6 Lightweight (32 lbs.) portability in an attractive 
ergonomically designed high impact plastic case. 

7 Operation from AC supply, external 12V DC or optional 
rechargeable battery pack, BP2. 

Write for data-or call Bishop's Stortford (0279) 55155 for up to date delivery 

informatoon-availability may be an eighth reason for choosing the DMM2! 

DMM2 DIGITAL MULTIMETER 
from ADVANCE 

ADVANCE MLECTRONICS 
T .TMITED 

Raynham Road 
Bishop's Stortford, Herts. 

Telephone: 
Bishop's Stortford (0279) 55155 

Telex: 81510 

May, Winfield INSTRUMENT DIVISION SALES OFFICE 
WW -008 FOR FURTHER DETAILS 
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The best pick-up arm in the world 

SME precision pick-up arms offer a standard of design anc engineering 
which has earned them many distinctions. Throughout the world thousands 
are used daily by enthusiasts, professionals, and broadcasting and 
recording companies, who appreciate a specification that is eminently 
suited to the needs of modern high -quality sound reproduction. 

Write to SME Limited Steyning Sussex England 

WW -009 FOR FURTHER DETAILS 
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Another range of standard 
transformers from Gardners - 
acknowledged leaders in 
electronic transformers - 
TRANSISTOR POWER SUPPLY 
TRANSFORMERS. CI% 

You can select from from more than 
fifty standard GABON ERS 
types and be 
sure of firding 
something suitable for any contemporary transistor power 
requirement - and most probably from stock! Write for GT.25. 

There are nine other GT Brochures and we'll '5e pleased 
to mail any in which you are interested if you will post 
us this coupon. 

Gardners 
GARDNERS TRANSFORMERS LIMITED 

Christchurch, Hampshire, BH23 3PN, England 
Tel: Christchurch 2284 (STD 0201 5 2284) Telex: 41276 GARDNERS XCH 

GT.1 POWER CONTROLLING SATURABLE RE- 
ACTORS 50W to 1 kW with application notes. 

GT.5 AUDIO TRANSFORMERS including 
Microphone and line matching.Driver,output 
and impedance matching transformers. 

GT.12 LILLIPUT SERIES OF MICROMINIA- 
TURE TRANSFORMERS including 
Inverter, A.F. and wide -band carrier 
matching A.F. Driver and pulse types, 
miniature smoothing and A.F. inductors. 

GT.16 ALPHA SERIES OF ASSEMBLIES for 
filters, delay lines, modulators, etc. 

GT.17 LOW VOLTAGE, ISOLATING AND AUTO 
TRANSFORMERS in nearly two hundred 
ratings, 6v. to 440v. and 5vA to 2kvA in 
six assembly styles. 

GT.21 MANUAL OF INVERTER TRANSFORM- 
ERS AND MODULES. 

GT.23 INDUCTORS, including heavy current 
and commutation types. 

GT.24 POWER TRANSFORMERS for use with 
tube type circuits (including obsol- 
escent types) and E.H.T. and Magnetron 
Supply Transformers. 

GT.25 TRANSISTOR POWER SUPPLY 
TRANSFORMERS. 

GT.100 GENERAL REFERENCE CATALOGUE 
with data sheets of assemblies available 
for specially designed transformers. 

mumilummusummaa 
.Please indicate your requirement by circling the number/c below. 1 5 12 16 17 21 23 24 25 100 

NAME 

.ADDRESS 

WW -010 FOR FURTHER DETAILS 
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TRIO's CS -1554 Passes 
The Most Rigid Testing Requirements 

CS -1554 
130min Dual 

Trace Oscilloscope 

Waveform analysis and other electrical equipment and electronic installation testing is performed at the 
highest possible peak of efficiency with TRIO's CS -1554. This wide -band dual trace triggering oscillo- 
scope operates at ultra -high sensitivity while also offering an over-all expansive range of test capabilities. 
Lightweight because of its all -solid state construction, this completely dependable instrument is remark- 
ably versatile. For example, dual trace waveform analysis with very wide synchronization capabilities 
is possible from DC -10 MHz. It has no equal for speedy analysis efficiency. 

CS -1650 VT -106 >, AG -201 

N. 

-4,- at- 

d 130mm Oagoecope 
An essential device for signal 
waveform analysis and TV 
alignment and servicing 
Complete solid state orcunry. 
Trigger sweep and automatic 

;I High eeneitlHry 
Electronic Voltmeter 
This is a solid state 
electronic voltmeter 
employing IC and FET 

for high sensitivity and 

- 
ALL SOLID STATE 
CR typo 
low -frequency 
Oscillator 
An all -transistor, corn- 
pact CR type wide - 

e e 

e-., 

a. ,Qi 

ss; 

sweep potential. Very-high 
sensitivity with wide Ire- 
quency response from DC to 
10 MHz extremely versatile 

6T' 

stabday, capable or 
measuring voltages 
Irom 0.02mV to 300V. 

'- ü 
N/ 

--- 

g 

band low -frequency 
oscillator, the AC -201 
produces sine waves 
w th a minimum of dis - 

.O 0 .. 

.. 
torsion and rectangular 
waves with a quick rise 
time at a low output 
impedance. 

the sound approach to quallty- -TRIO 
TRIO a1 . CTRONIC>a, INC. 

TRIO KENWOOD ELECTRONICS S.A. 482 Chaussee de Horen 1800 Vilvoorde Belgian Tel: (02) 51. 41.10 

Sole Agent for the J K. B.H. MORRIS 5 CO., (RADIO) LTD. 84/88, Nelson Street, Tower Hamlets, London E.1. Phone: 01.790 4824 

WW -011 FOR FURTHER DETAILS 
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Let's cut 
the crackle! 
Telefunken 
204 TS 

You don't want a load of 
waffle about the brilliance of 
the Telefunken 204TS all- 
stereo tape recorder. 

It speaks for itself! 
Whatever you put in, 

comes out unmolested. No 
irritating hums, buzzes or 
crackles find their way on to 
the track. 

But what you want is 
facts not words. 

It complies with the very, 
very stringent German tape 
recorder standards. 

Separate controls for 
recording and playback, 
including sound level meters. 

Single selector switch for 
all operating functions. 

Three speeds. 
Signal to noise ratio 

_> 50db at 7 Zips. 
And it can be used as a 

straight -through stereo 
amplifier as well! 

Another fine example 
of the Telefunken 
philosophy: dedication to 
faithful reproduction. 

Get the full story from 
your dealer or write direct. 

AEG/Telefunken 
AEG House 
Chichester Rents 
Chancery Lane 
London WC2 A1NH 
01-242 9944 

+ TELEFUNKEN 

WW -012 FOR FURTHER DETAILS 
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Over3,500 
specific 
tYP\, 

111at13'05.i. 
For quality, reliability 
and world-wide 
availability you can 

rely on Haltron valves ... 
and on Hall Electric's speed, 
intelligence and reputation. 
Ministry of Technology EID approval 
Air Registration Board approval. 

hiIALTRON 
u--- 

Radio Valves and Tubes 

Hall Electric Limited 
Haltron House, Anglers Lane 

London, N.W.5. 
Telephone: 01-485 8531 (10 lines) Telex: 2-2573 
Cables: Hallectric, London, N.W.5. 

WW -013 FOR FURTHER DETAILS 
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Howabouta 
cutting from 
ourfamilytree? 
Hellermann Electric are capable of supplying just 
about every wiring accessory you could possibly 
need. 
Terminal blocks to cable ties. Heat shrinkable 
shapes to solderless cable lugs. Even the marking 
and fixing equipment that goes with them. 
Use Hellermann for all your wiring accessories 
and you get another plus too - by getting 
everything from one source you cut down a 

lot of purchase order work. 
If we've sown a seed, complete the coupon 
and we'll send you some cuttings. 

WORLD LEADERS IN CABLE ACCESSORIES 

HIELLERMANN ELECTRIC 
Division Bowthorpe-Hellermann Ltd., 

Gatwick Road, Crawley, Sussex. Tel : Crawley 28888 
A member of the Bowthorpe Holdings Group of Companies 

,2/ 

Mil BU MI ZIM BO 131 BM 

Please let me have samples and literature on the following systems :- 

¡n 
n 

11 

I 

Heat shrinkable sleeves 
and shapes. 
Terminal blocks. 
Solderless cable 
terninals. 

Identifying/insulating 
sleeves. 
Cable binding and fixing 
systems. 
Cable stripping tools. 

n 

NAME 

ADDRESS - 

TEL. NO. 

WW 8/71 
WW -014 FOR FURTHER DETAILS 
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Slide -rule L C R Bridge has ten 
overlapping ranges for rapid 1% 
measurements of any component, also 
tolerance and phase angle. Switch 
selects 1 kHz or 100/120Hz operation. 
2, 3 and 4 -terminal connections. 
Adjustable overall sensitivity, special 
'search' facility, and automatic increase 
of detector gain as balance is 
approached. 

B 500 

Universal Bridge for 0.1% measure- 
ments of any LCR combination from 
2 micro -ohms to 500 gigohms. Source/ 
detector (1592Hz) operate from a.c. or 
internal rechargeable battery. Sockets 
for external 200Hz - 20kHz. Display 
gives units, zeroes and decimal point. 
Four -terminal connections for accurate 
low impedance measurements. 

B 224 

Autobalance Component Bridge 
for immediate readout of resistance, 
capacitance and shunt loss, inductance 
and series loss. C and R comparisons 
from -25% to +25%. Electrolytics 
tested with d.c. Accuracy 0.25% 
(R £t C). 2% (L). Internal 1 kHz source/ 
detector. 

B 421 

Autobalance Universal Bridge for 
continuous 0.1% readout of in -phase 
and quadrature terms, with analog 
outputs of both. Backing -off facilities. 
DVM connections, optional BCD out- 
puts. Push -buttons for optimum dis- 
crimination up to five figures. Illu- 
minated readout. 

B 641 

Autobalance Universal Bridge gives 
four -figure readout on all ten ranges 
covering every practical value of L, 
C, R 8 G. Sensitivity increases auto- 
matically when decade back -off con- 
trols are used but can be selected 
manually. External Standards sockets 
permit comparative. measurements and 
increase discrimination to 5 or 6 figures. 
Accuracy 0.1%. 

B 642 

Autobalance Precision Bridge 
accurate of 0.01% though simple to 
operate. It measures virtually any 
meaningful immittance in any quadrant. 
Automatic compensation for measure- 
ment lead impedance. Six -figures 
discrimination. Analog outputs. 

B 331 Mkll 

Wide range 
A.F Bridges 

Wayne Kerr Bridges provide accurate measurement 
of L, C and R values over an unusually wide range. They 

employ a minimum number of fixed stable Standards 
in association with precision tapped transformers giving 

voltage and current ratios. Speed and ease of 
operation are assured by functional styling. 

WAYNE KERB 
THE WAYNE KERR COMPANY LIMITED, 

Roebuck Road, Chessington, Surrey. Tel: 01-397 1131. Cables: Waynkerr, Chessington. Telex 262333 

WW -015 FOR FURTHER DETAILS 
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"guid gear 
in sma" buik 

from NKT 
With a range of thick film hybrid microcircuits off the shelf, Newmarket brings alive for you the old Scottish 
Proverb quoted above- "Good things come in small packages". 

NMC 409 
Slow Speed Eccles -Jordan "Divide -by -two" 
This RST flip-flop is designed specifically for 
slow speed switching in industrial controls 
where standard monolithic TTL/DTL finds it 
difficult to cope with the large voltage 
transients arising and where the precise 
stabilised 5.1Vd.c. supply needed for 
TTL/DTL is difficult to provide (and costly). 
The NMC 409 can work on any unregulated 
supply of 6-24V, and is immune to fast 
voltage spikes because it is designed not to 
switch faster than 10 kHz. 

Size: 1.1" x 0.7" x 0.23". One-off price f2.50. 

NMC 396 
Precision 6V Regulator D.C. Supply 
This self-contained d.c. voltage regulator 
provides a precise 6V, 150mA d.c. output 
from a 7-15V d.c. input. The hybrid assembly 

technique allows the output voltage to be 
set during manufacture typically to within 
25mV of 6V (in contrast to the wider absolute 
tolerances unavoidable in monolithics). The 

NMC 396 has all the electrical robustness 
and stability of a discrete -component 
assembly and incorporates overload protection. 
Ideal for deriving a precise 6V from a 9 or 12V 
battery, it can also be fed from a standard 
d.c. power pack such as the NKT PC 101. 

Size: 0.60" x 0.60" x 0.25". One-off price f2.50. 

NMC 426 
Optoelectronic Solid State Logic Indicator 

This microcircuit is designed primarily to 
indicate visually the state of a binary logic 
circuit but can be used in any circuit calling 
for a visual indication of the existence or 
absence of a d.c. voltage at a test point. 
Completely self contained it only requires 
three connections to a nominal 5V d.c. 
supply, to earth and to the test point. The 
light display is a gallium arsenide phosphide 
solid state diode lamp with virtually 
unlimited life. The NMC 426 incorporates an 
internal d.c. amplifier enabling the light to 

switch on with an input drive of only 1NA 
or 2V, and it takes a current of only a few 
NA from standard TTL/DTL logic gates. 
Size: 0.42" x 0.31" x 0.13". One-off price f2.83. 

NMC 809A 
Wide Band Amplifier 
This wide band amplifier is a self contained 
d.c. feedback pair (with output buffer stage) 
with access to the internal feedback loop 
for response tailoring. The hybrid assembly 
technique enables the low frequency gain to 
be set in manufacture to precisely 22dB and 
gives a narrow gain spread difficult to 
achieve by monolithic techniques. Usable for 
bandwidths up to 50MHz, the NMC 809A 
employs the easily handleable standard 
dual -in -line package. Its thick film hybrid 
assembly eliminates the parasitic stray capacit- 
ances to earth unavoidable with monolithics and 
gives it the electrical stability and robustness 
of discrete component designs. 
Size: 0.71" x 0.28" x 0.15". One-off price f3.34. 

For further details contact one of the distributors listed below. (In the case of large scale requirements you can save time by referring direct 

to Newmarket. 

distributors 
Coventry Factors Ltd.. 
Coronet House. 
Upper Well Street. 
Coventry CV1 4AF. Warwickshire. 
Tel: 0203-21051/5 
Telex: 311243 

Eastern Aero Electrical Services Ltd.. 
Budding 202, 

Enfield Road. 
Hounslow. Middlesex. 
Tel: 01-759 1314 

G. S.P.K. (Sales) Ltd.. 
Hookstone Park. 
Harrogate, 
Yorkshire. 
Tel: Harrogate 86258 
Telex: 57962 

Hird-Brown Electronics !Ad.. 
Lever Street, 
Bolton BL3 6BJ, 
Lancashire. 
Tel: Bolton 27311 
Telex: 63478 

I.T.T. Electronic Services Ltd.. 
Edinburgh Way. 
Ha:luw Essex. 

Tel J7,76/26777 
Tales: 81 146 

L.S.T. Electronic Components Ltd.. 
7 Coptfold Road. 
Brentwood. 
Essex. 
Tel: Brentwood 226470 
Telex: 99443 

S.D.S. (Portsmouth) Ltd.. 
Hilsea Industrial Estate, 
Portsmouth P03 5JW 
Tel: 0715/65311 
Telex: 86114 

NKT-Newmarket Transistors Ltd.. 
Exning Road. 
Newmarket, Suffolk. 
Tel: Newmarket 10638) 3381 
Telex: 81358 

Newmarket Transistors Ltd., Exning Road, Newmarket. Tel: 0638 3381. 
WW -016 FOR FURTHER DETAILS 
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DC300 

LEVEL 

e. 
pOWER 

1 

DUAL -CHANNEL POWER AMPLIFIER 

LEVEL 2 

Frequency Response +0.1dbZero-20KHzat I watt into8 ohms, ±0.6dbZero-100KHz. 

Phase Response Less than 5° 0-I0KHz. 

Power Response + 1db Zero-20KHz at 150 watts RMS into 8 ohms. 

Power at Clip Point Typically 190 watts RMS into 8 ohms, 340 watts RMS into 4 ohms per channel. 

Total Output (IHF) Typically 420 watts RMS into 8 ohms, 800 watts RMS into 4 ohms. 

T.H.D. Better than 0.03% at IKHz at 190 watts level. 

I.M. Distortion Less than 0.1% from 0.01 watt to 150 watts RMS into 8 ohms, typically below 0.05%(max 
(60-7KHz 4:1) 0.05%. 

Damping Factor Greater than 200 (Zero to 1KHZ into 8 ohms at 150 watts RMS). 

Hum and Noise 100db below 150 watts RMS output (unweighted, typical 110db). 
(20-20KHz) 

Stewing Rate 8 volts per micro -second. S -R is the maximum value of the first derivative of the output signal. 

Dimensions 19ín. standard rack mount (W.E. hole spacing), 7in. height, 9;ìn. deep (from mounting surface). 

Weight 40 pounds net weight. 

Finish Bright -anodized brushed -aluminium front -panel with black -anodized front extrusion, access 
door, and chassis. 

* DC -Coupled throughout! 

* Short Circuit proof! 

* 500 Watts RMS Mono. 

* 70 Volt Balanced line out! 

* UNEQUALLED QUALITY! 

* 3 YEAR PARTS WARRANTY! 

* ONLY £320 inc. DUTY! 

CARSTON ELECTRONICS LTD. 
SHIRLEY HOUSE 
27 CAMDEN ROAD 
LONDON, N.W.1 9LN 
01-267 2748 

WW -017 FOR FURTHER DETAILS 

SPEEDY DELIVERY IS OUR AIM 

CLOSED CI RCUIT TEL EVI SIO N 
SYSTEMS ENGINEERING AND INSPECTION SERVICE 

We manufacture a range of industrial and educational television equipment and 
undertake the construction of complete systems for special purposes. We also 
inspect pipework, industrial plant etc. by television and fibre optics, and are able 
to retrieve lost objects from difficult locations 

J. D. Jackson Electronics 33> 
EGGLESTON WORKS, LOMBARD STREET, NEWARK, NOTTS. 
TELEPHONE: NEWARK 5718 

WW -018 FOR FURTHER DETAILS 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering... 
That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low-cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books :o buy and you can pay -as -you -learn on `SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

WHICH SUBJECT WOULD INTEREST YOU? 
Mechanical 
A.M.S.E. (Mech.) 
Inst. of Engineers 
Mechanical Eng. 
Maintena:ace Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tod Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Lice. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAA/IMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Aero Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
'O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Drawing 
French 
German 
Russian 
Spanish 
Biology 
B.1.E.T. and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at 'O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

Age 

THEY DID IT- 
SO COULD YOU 

"My income has almost trebled ... my life is 
fuller and happier." - Case History G/321. 

"In addition to having my salary doubled, 
my future is assured." -Case History H/493. 

"Completing your Course meant going from 
a job I detested to a job I love." - Case 
History B/46 I . 

FIND OUT FOR YOURSELF 
These letters-and there are many more 
on file at Aldermaston Court-speak 
of the rewards that come to the man who 
has given himself the specialised 
know-how employers seek. There's 
no surer way of getting ahead or of 
opening up new opportunities for 
yourself. It will cost you a stamp to 
find out how we can help you. 

free/ 
Why notido the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the' page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 

Dept B7, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 
________ 

To: B.I.E.T., Dept B7, Aldermaston Court, Reading RG7 4PF 
Please send me boox and details of your Courses in ' Name 
Address 

Occupation 
IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE 

WW -019 FOR FURTHER DETAILS 
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one man 
one hour 
one 4 hundred feet 

h 

The 100ft free standing 
mobile is only one of our full 
range of telescopic, tilt -over 
towers from 25' to 120'. ' 

Road trailer conforms to the 
Road Traffic Act in all respects. 

Full specifications of our 

complete range; mobile, 
semi -portable and fixed, are 

in our brochure - 
send for it today 

STRUMECH ! MmmeLQrnM9mm 4>i 
le 
13 

e 

9 

I 

Strumech Engineering Limited 
Portland House, Coppice Side, 
Brownhills, Walsall, Staffs, England. 
Telephone: Brownhills 3651 . 

TELEPRINTERS ' PERFORATORS 

REPERFORATORS ' TAPEREADERS 

DATA PROCESSING EQUIPMENT 
SALE OR HIRE 

2-5-6-7-8 TRACK AND 
MULTIWIRE EQUIPMENT 

Special Codes Prepared 

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES 
DATEL MODEM TERMINALS, TELEPRINTER SWITCHBOARDS 

Picture Telegraph, Desk -Fax, Morse Equipment: Converters 
and Stabilised Rectifiers; Line Transformers and Noise Suppres- 
sors; Tape Holders, Pullers and Fast Winders; Governed, 
Synchronous and Phonic Motors; Teleprinter Tables and 
Cabinets; Silence Covers; Distortion and Relay Testers; 
Send/Receive Low and High Pass Filters; Teleprinter, Morse, 

Teledeltos Paper, Tape and 
Ribbons; Polarised and special- 
ised Relays and Bases; 
Terminals V.F. and F.M. 
Equipment; Telephone Carriers 
and Repeaters; Diversity; Fre- 
quency Shift, Keying Equipment; 

Racks and Consoles; Plugs, Sockets, Key, Push, Miniature and 
other Switches; Cords, Connectors, Wires, Cables, Jack and 
Lamp strips, and Switchboard Accessories; Teleprinter Tools; 
Stroboscopes and Electronic Forks; Cold Cathode Matrics; 
Test Equipment; Miscellaneous Accessories, Teleprinter and 
Teletype Spares. 

W. BATEY & COMPANY 
Greety Works, Akemen Street, Trina, Hertz 

Tel: Tring 3478 (STD 0442 82( Coble.: RAH NO TRING 

Telex: 82362, A/B BATEY TRING 

WW -021 FOR FURTHER DETAILS 

POWER UNITS 

Now available with 3 OUTPUTS making these units 
more versatile for: 

DEVELOPMENT PRODUCTION TESTING SERVICING 

Type VRUI30120'-£144.35 
*OUTPUT 1, 0-30V 20A DC. 

Will provide accumulator performance from AC 
mains for production testing and servicing of 
battery operated equipment. Output continuously 
variable 0-30V at up to 20A. 

*OUTPUT 2, 0-80V 1 OA AC. 

S For the testing and development of low voltage AC 
equipment. 

*OUTPUT 3, 0-260V 4A. 
Continuously variable AC mains supply voltage for 
testing equipment at various voltages. 

Send for publication WPU9 

VALRADIO LTD. 
Dept. WPU9, BROWELL'S LANE, FELTHAM, MIDDLESEX, ENGLAND 

Telephone: 01-890 4242 

WW -020 FOR FURTHER DETAILS 
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WW -022 FOR FURTHER DETAILS 
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NEW temperature 
controlled 

soldering iron. 

ÖRYX50 
*Screw adjustment range 200°C to 400°C. 

*Heat settings accurate to + 20e. 

*One tip for all temperatures. 

*Temperature adjustable whilst iron is on. 

*Cool. comfortable handle. 

*Standard tip - long life iron coated. 

*Choice of 11 tip sizes. 

*Built-in indicator lamp - thermostat 
cont-olled. 

*Rated at 50 watts. 
*12, 24, 50, 115 or 210/250v. a.c. models. 

Send for Technical Literature to 

TYPICAL CURVE OF THE ORYX 50 

°C 30 watt uncontrolled Iron 

11111111111111M11111.1111 
280 111.r; ---- BIM 
soo 

tw IMI. 
,a1111.11111311111111111111 

0 4111111111111111111111111111111111111111 

100 

1 2 3 4 5 8 7 8 9 10 

MINUTES 

Price 
with long life tip. 

£3.75 
STAND: 

£1.25 

W.GREENWOOD ELECTRONIC LIMITED 
21 Germain St, Chesham, Bucks, England. Tel: Chesham 4808/9. Telex 83647. Cables: Greenelec, Chesham. 

WW -023 FOR FURTHER DETAILS 

D.C. NULL DETECTOR, 
TYPE 6042 
Portable detector for use with d.c. 

bridges and potentiometers. 
Sensitivity 10 :kV full scale. 
Input impedance 14,000 L1. 

Fully transistorised. 4 ranges. 
Resolution 1:LV in 10,000 L). source 
resistance. Noise less than 0.15 V 
peak to peak. 

NULL DETECTOR AMPLIFIER, 
TYPE 6040* 
Similar to above but with increased 
sensitivity -1 :AV full scale. 
Resolution 0.1;íV. 7 ranges. 

* SEND FOR LEAFLETS 175/2049 and 175/2047 111111 11111 

H. TINSLEY Et CO LTD WERNDEE HALL 
SOUTH NORWOOD LONDON SE25 01-654 6046 

WW -024 FOR FURTHER DETAILS 
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RESISTANCE 
BRIDGE 
TYPE P.W.3/E 
RANGE 
0.001 ohm to 10 Megohms 

ACCURACY +0.1% 

HIGH RESOLUTION 

WITH ELECTRONIC 
NULL DETECTOR 

PRICE £78.50 
DELIVERY EX -STOCK 

A robust general purpose bridge for D.C. resistance 
measurements with a practical measuring range of 
from 1 ohm to 10 Megohms when used with its own 
built in supply and null detector. It has been de- 
signed to work under adverse factory or field con- 
ditions and the control functions are logically 
arranged and will be quickly understood by 
personnel not familiar with this type of measure- 
ment. 

Request full details from: 

CROYDON PRECISION INSTRUMENT COMPANY 

Hampton Road, CROYDON (Postal Code: CR9 2RU) 

Telephone 01-684 402 5 and 4094 

WW -025 FOR FURTHER DETAILS 

A true bargain 
by Post: 

The 
famous 
PA 263 
plus 
heatsink/ 
pc board 
for £1.75! 

The PA263 monolithic audio 
power amp. provides 3.5W rms, 
10W peak, to a 16 ohm load. 
Ideal for mono or stereo 
players, tape, disc or intercom 
amplifiers, FM orAM receivers, 
Op. Amp. boosters etc. 

Now we supply it complete with a specially designed heavy duty 
pc board ready drilled for PA263 and up to 12 other components 
all ready for soldering. No other heatsink is necessary. 
ONLY £1.75 COMPLETE, +p & p£0.15. Or stereo£3.50 plus 
£0.15 p & p. Delivery by return. 
FREE4-PAGE PA263 DATA SHEET PLUS DESIGN INFORMATION 
WITH ALL ORDERS. 

Jermyn Industries, J E R MYN Vestry Estate, Sevenoaks, Kent. 

WW -027 FOR FURTHER DETAILS 

No messy leads to hamper or 
hinder. Complete freedom of 
movement with studio quality 
reproduction. The Reslo Radio 
Microphone provides the 

perfect answer to a widerange 
of situations where the 
traditional type microphone is 
a handicap. 
For further details contact: 

RESLOSOUND LIMITED 
115 SALUSBURY ROAD, LONDON, N.W.6. TEL: 01-328 3262 

WW -026 FOR FURTHER DETAILS 

J E S AUDIO INSTRUMENTATION 

Si 452 £30.00 
Distortion Measuring Unit. 
15c/s-20Kc/s .01% 

Illustrated the Si 451 
Millivoltmeter - pk-pk 
or RMS calibration with 
variable control for rela- 
tive measurements. 40 
calibrated ranges £35.00 

Si 453 £40.00 
Low distortion Oscillator. 
Sine - Square RIRA 

J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (0WR62) 2501 

BRADFORD ROAD, CLECKHEATON, YORKSHIRE 

WW -028 FOR FURTHER DETAILS 

MODEL U-50 ON 

-24/0"r siL 
USED THROUGHOUT THE WORLD, SANWA'S 
EXPERIENCE OF 30 YEARS ENSURES ACCURACY, 
RELIABILITY, VERSATILITY, UNSURPASSED TESTER 
PERFORMANCE COMES WITH EVERY SANWA. 

6 Months' Guarantee, Excellent Repair Service 

Model P -2B 

Model JP -50 
Model U -502N 
Mode1360-YTR 

Model A -303T60 
Model AT -1 

Model N-30THD 

[487 Model F-60TRE £13.75 

£5.87 Mode1380-CE £1680 
68.00 ModelN-101 618.50 

68.25 Model 460 ES (21.75 
El 1.00 Model EM -700 645.00 

(11.37 Model R-100008 660.00 

612.60 

Cases available with most meters 

PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS 

SOLE IMPORTERS IN U.K; 

QUALITY ELECTRONICS LTD. 
47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. Tel:01-546 4585 

WW -029 FOR FURTHER DETAILS 
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ANOTHER FIRST FOR 
SAIS 
QLr mobile 
ce.7nonstration unit is 
row touring the country 

-hake sure rt visits 
yo Jr area send the 
co Jpon to Jo;7n 
Bonfield-he 7/ bring 
t.ie New Big Sounds 
t.) you. 

COMYUNKATION!, LIM TED 

Shaping new sounds 
851 Ringwood P. ad BOUrnerOJth, BH11 3LN 

Tel Nprthpourne (0aC ' E) 5331. 

SN_ Instrument and P , amps, a powerful 
rar ge of slave amos and a variety of speaker 
anc horn elclosuies in modular forn- 
the3e add t p to the biggest Pop Ne_vs 
in ).ears. Sounds come alive with SP.S 
egLipmen; new big sounds you 
can shape %/ourself. 

There's only one way to judge 
anc that's hear it -or yourself. 
We ve carried out field 
tria s in theatres, studios, 
discos, halls, pubs and 
clubs and we're now 
ready to play to you. 

Serd us the 
coupon-we'll 
come to 
you. 

WW -030 FOR FURTI -R DETAILS 
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arnell 

LFM Mk2 Sine/Square Oscillator 
Frequency range of 1Hz to1MHz 

SW -SQUARE OScSLLAMON 

(VP AMII,U06 

esi <.,p 

tot 

* SINE OR SQUARE WAVE OUTPUT FULLY 
VARIABLE 1mV to 12V peak to peak, thermistor 
stabilised. 
* SQUARE WAVE RISE TIME BETTER THAN 
0.15 MICROSECONDS throughout frequency 
range. 
* SEPARATE 5V TRIGGER OUTPUT. 
* MAINS OR BATTERY OPERATED. 

TYPE lFM2 

or 

i AEC VE NC` 
Cis 

(t se i to 1M et tag w6 H 

jammailimmum 
tD iARNllI worwuMóNts ro 

e 

For full details on the LFM MK2 please contact us 
at the address below. (Please state if you require 
details on the full range of Parnell Instruments). 
FARNELL INSTRUMENTS LIMITED 

Sandbeck Way, Wetherby LS22 4DH, Yorks. 
Telephone: 0937-354116 
LONDON OFFICE 

Telephone No. 01-802-5359 

WW -031 FOR FURTHER DETAILS 

GNOlinSolder 
ENTHOVENoffers you Europe's Widest Range 

One good reason for soldering with 
Enthoven - whatever your needs - is the 
Enthoven range. It gives you a wide 
choice of high quality products developed 
for use with modern techniques. It in- 
cludes Flux Cored Solder Wires, Solder 
Pre -forms, Solid Solders, selective Fluxes, 
solder specialities, materials for printed 
Circuitry and for soldering Aluminium. 
For complete technical details of Europe's 
widest range, ask Enthoven Solders Lim- 
ited, Dominion Buildings, South Place, 

London EC2M 2RE. Telephone 01- 
`-- 628 8030; telex 21457; cables: 

ENTHOVEN LONDONEC2 
L 

WW -032 FOR FURTHER DETAILS 

SOLID SOLDERS 

PLUMBERS BARS-CAR BODY FILLERS 
TINSMITHS 
STICKS -BLOW PIPE STICKS 
INGOTS IN A VARIETY OF WEIGHTS 
WIRE IN ALL GAUGES 

-1 Ib. 8- 7 Ib. REELS 
FASHION JEWELLERY CASTING 
ALLOYS 
SHEET-RIBBON 

Available in a wide range of alloys- 
standard or custom-made. Certificates 
of analysis provided. 
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Labgear COMPAK 8 
HF SSB PACKSET 

10W p.e.p. speech over entire range 
2-9 MHz. Unprecedented serviceability 

* Light. sturdy, inexpensive * Externally -loaded Aerial for higher efficiency (Prov. Pat.) * Plug-in Tx and Rx modules for instant replacement * 8 crystal controlled channels * Fully submersible 

The forward looking COMPAK 8 Transceiver gives 
outstanding performance over the frequency range 2-9 
MHz by making use of the very latest in integrated 
circuits, F.E.T.' and wide band techniques. 
Operating directly from a rechargeable battery it gives 
a power output of 10 watts p.e.p. on any of 8 channels 
in this H.F. band. The use of wide -band circuits elim- 
inates the complexity of individual tuning and band 
switching with its time consuming channel alignment. 
The result is a completely self-contained back -pack 

SSB transceiver with a minimum of controls - lower in 
weight, smaller in size, and with greater flex bility of 
performance than any comparable equipment. 
Labgear COMPAK 8 is designed for single side -band 
suppressed -carrier voice or key operation in A3J or 
A2J modes under the most severe environmertal con- 
ditions. It meets the needs of military, security forces, 
police, emergency, surveying etc. and is designed for 
use by non -technical operators. 

Transmitter and receiver use plug-in modules for ease 
of servicing. Low -noise high -gain receiver employs dual 
gate MOSFET RF devices in conjunction with fast 
attack, slow release AGC, to give exceptional immunity 
to blocking and cross modulation and performance 
approaching base station standards. 

It Ile 
LABGEAR 

For full specification etc, please contact 

CROMWELL ROAD, CAMBRIDGE CB1 3EL, ENGLAND 
Telephone: 0223 47301. Telex: 81105 LAB. Telegrams: Labgear, Cambridge 

WW -033 FOR FURTHER DETAILS 
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THIS HIGH PERFORMANCE 
32MHz TIMER/COUNTER 

is only £160 
MADE BY R.C.S. ELECTRONICS WHO PRODUCED 

THEIR FIRST ECONOMY INSTRUMENT NEARLY 

10 YEARS AGO. 
IF YOU CANNOT BELIEVE THAT AN EIGHT FIGURE 

COUNTER WITH AN ELECTRONICALLY CONTROLLED 

CRYSTAL OVEN AND AN INPUT SENSITIVITY OF 

10mV (WHICH WOULD NORMALLY COST YOU AT 

LEAST £300) CAN BE BOUGHT FOR THIS FIGURE 

WRITE FOR FULL SPECIFICATION SHEET OR 

PHONE ROY GRIFFIN ON EXT. 4 FOR THE FULL 

GRIFF. 

A.C.S. ELECTRONICS, NATIONAL WORKS, 

BATH ROAD, HOUNSLOW, MIDDX. 

TELEPHONE 01-512 0933/4/5 

WW -034 FOR FURTHER DETAILS 

The extensive range of Oxley Snales now 
include an Eyelet version (which is ideally 
suited for mounting I.C. Packs and other 
components for experimental work). They 

augment the well known standard range of 
Oxley "Snales" suitable for mounting in 

0.040 inches, 0.050 inches diameter holes. 

Send for technical details and samples. 

OXLEY DEVELOPMENTS CO. LTD. 
Priory Park, Ulveston. North Lancs, England 

Tel: Ulveston 2621 Telex: 6541 Cables: 
Oxley Ulveston 

How to install 
a CCTV system 
for only _700 

r 
IFor only £700 you can buy a complete closed circuit television system 

from Dixons. 
Camera, monitor and video recorder. 

IAnd if you need a more sophisticated system, you'll find it less expensive 
at Dixons than anywhere else. 

Send us this coupon and we'll arrange a demonstration. Or phone us 

at.01-437 8811. 
To Dixons CCTV Ltd., 3 Soho Square, London, W.1. 
I am interested in CCTV equipment. 

Please get in touch with me 

Please send me your literature (Tick box required) 

I NAME 

ADDRESS 

L 
Dixons 
CCTV. 

Wwr 

WW -035 FOR FURTHER DETAILS 

Foundations of 
Wireless and 
Electronics 
8th Edition 

M.G. SCROGGIE, B.Sc.,C.Eng., F.I.E.E. 

The present edition, like the previous ones, covers 

the whole basic theory, starting with a sound 

exposition of the elementary principles needed 

in all branches of electronics. No previous 

technical knowledge is assumed and mathe- 

matics are used only where essential. While the 

foundational chapters are basically as before, 

those that follow, on application, have been 

almost completely rewritten. This was made 

necessary by the 'semiconductor explosion.' 
Much more is now included on transistors, 

integrated circuits, frequency modulation, vhf 

and uhf, radio senders and television (including 
colour). 

0 592 05961 8 522 pages illustrated 1971 
£3.00 

00592 00041 9 £1.80 

WW -036 FOR FURTHER DETAILS 
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Ii really had two 
problems. I not only 
wanted something 
quite exceptional in 
signal generators - 
but also a sweeper 
with performance 
to match.' 

ifflimaiiimmainiaminammw 

Marconi Instruments came up with both- in a single unit! 
The M I. TF2008 brings together two first-class analytical 
tools. By providingan exceptional signal generator with the 
facility to sweep its output signal at any frequency setting, 
in one integrated unit, M.I. have produced an instrument 
which is unrivalled by any competitor. 
The instrument - which is fully solid state - covers the 
incredibly wile frequency range of 10kHz to 510MHz and, 
in addition to all usual signal generator functions, it can be 
operated in a frequency swept mode with a sweep width 
adjustable up to the entire cover of each frequency band. 
Frequency stability is of a very high order and spurious 
signal and microphony are kept to a very low level. 
Other salient feature, are: 
R.F. output: 0.213T to 200mV 
Incremental tuning: directly calibrated panel controls 

Swept frequency markers: derived from the crystal calibrator 
Internal mod. frequency: 300Hz to 3kHz 
Frequency Modulation: up to 300kHz deviation 
Amplitude Modulation: 0 to 80% 

M.I. - Europe's largest single source of signal generators. 
TV, Narrow Band, FM, PCM - whatever the purpose or the 
frequency to be covered, Marconi is the company most 
likely to have the precise instrument you need. Behind it: 
brainpower and experience unique in the business. 

mi 
MARCONI INSTRUMENTS LIMITED 
A GEC -Marconi Electronics Company 

Longaeres, St. Albans, Hertfordshire, England. 
Tel: St. Albans 59292 Telex: 23350 

WW -037 FOR FURTHER DETAILS 
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Wonders of the 
modern world 

Teonex products, of course! Over 3,000 of 
them, electronic valves, semi -conductors, and 
now-neons and indicators too... all performing 
superbly in many climates ... all at prices that 
are very competitive. 

How do Teonex do it? Specialisation in one 
field. Concentration on export only. Very strict 
quality control. 

Sold in sixty countries, on Government or 
private contract, Teonex offers you a com- 
prehensive range, with most items immediately 
available. 

For technical speciftcations and prices, please 
write to Teonex Limited, 2a Westbourne Grove 
Mews, London W.11, England. Cables: Tosuply 
London W.11. 

TEONEH 
electronic valves 

semi -conductors 

neons & indicators for export 
TEONEX 

WW -038 FOR FURTHER DETAILS 

We are a Polish company exporting high stability 
electronic components which have good mechanical 
characteristics and long life expectancy. 

Valves Electron Guns 
TV Picture Tubes Sub -assemblies 

Tape Recorder Heads 

We can offer production capacity and the ability to 
produce tape recorder heads to meet our customers' 
own specifications. 

EXPORTER: 

flektiim 
Polish Foreign Trade Company for 

Electrical Equipment Ltd. 
Warszawa 1, Czackiego 15/17, Poland. 
Telegrams: ELEKTRIM-WARSZAWA, 

Phone: 26-62-71, Telex: 814351 
P.O. Box: 638 

If you are interested, please send for catalogues and quotations. 

WW -039 FOR FURTHER DETAILS 

Vary the strength 
of your lighting with a 

e 

The DIMMASWITCH is an attractive and effic- 
ient dimmer unit which fits in place of the normal 
light switch and is connected up in exactly the 
same way. The ivory mounting plate of the 
DIMMASWITCH matches modern electric fit- 
tings. The bright chrome control knob activates 
an on -off switch and controls 40-600 watts of 
all lights except fluorescents at mains voltages 
from 200-250 V, 50 Hz. The DIMMASWITCH 
has built-in radio interference suppression. 
Price : £3.20 plus 10 p post and packing 
Kit Form : £2.70 plus 10 p post and . packing 
Please send C.W.O. to :- 

DEXTER & COMPANY 
4 ULVER HOUSE, 19 KING STREET, 
CHESTER CH1 2AH. Tel: 0244-25883. 
As supplied to H.M. Government Departments, 

Hospitals, Local Authorities. etc. 

WW -040 FOR FURTHER DETAILS 

COLOUR 
TELEVISION 

PICTURE FAULTS 
K. J. Bohlman £2.50 Postage 6p 

There are over 120 illustrations, in- 
cluding 88 colour photographs. 

TELEVISION SERVICING HAND- 
BOOK by Gordon J. King. £3.80. 
Postage 12p. 

RCA SOLID STATE HOBBY 
CIRCUITS MANUAL by R.C.A. 
£1.05. Postage 10p. 

THE RADIO AMATEUR'S HAND- 
BOOK by A.R.R.L. £2.60. Postage 20p. 

TRANSISTOR AUDIO & RADIO 
CIRCUITS by Mullard. £1.50. Postage 
60p 

TRANSISTOR CIRCUITS IN ELEC- 
TRONICS by S. S. Haykin & R. 
Barrett. £2.50. Postage 15p. 

COLOUR TELEVISION WITH 
PARTICULAR REFERENCE TO 
THE PAL SYSTEM by G. N. Patchett. 
£2.50. Postage 6p. 

RADIO VALVE & TRANSISTOR 
DATA by A. M. Ball. 75p. Postage 10p. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 

19-21 PRAED STREET, 
LONDON, W.2 1 NP 

Phone 723 4185 

Closed Sat. 1 p.m. 
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MY VITAL STATISTICS ARE 
3Omm.Xl4mm.X33mm. 
250V IOAMP A.C. 

SINGLE POLE 
SNAP -IN FIXING 

now meet the (amity 

1109 1100 1100/1109 

Being a snappy little 1100 rocker who is getting 
around fast, I am often asked about my family. 
Now, having managed to persuade them to have 
their photograph taken with me, I have much 
pleasure in introducing them. 

1109-often seen around with me, is a most 
illuminating little pilot light with a variety of 
colour lenses. At times we are very close and can 
often be seen working together very harmoniously 
on a wide range of appliances and equipment. 

1100 twins 1110 

The 1100 twins are going to be very popular 
and you can expect to see them on many com- 
panies' panels soon. 

1110, the fat one, is double pole and the clever 
member of the family, he can operate two circuits 
at a time. 

Like to know more about us? Give us a ring at 
01-574 2442, we would certainly like to meet 
YOU some time. P.S. I have just been awarded my 
BS.3955 approval certificate. 

ARROW ELECTRIC SWITCHES LTD. 
BRENT ROAD SOUTHALL, MIDDLESEX, ENGLAND PHONE: 01-5742442 subsidiary of 1:71 

t - Telex: 23332 Cables: ARROWHART LONDON Scottish office: 13 Murray Place, Stirling Phone: 07863823 r 
Distributors: Co,nway Electronics .td.. Downshire Way. Bracknell. Berke. RG12 1ND. Phone: Bracknell 24765 

ITT Electronic Service. Ltd.. Industrial Estate. Edinburgh Way. Harlow. Essex. Phone: 0279-8 28777 

a23 
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Terminate 
your ^n9 problems 
Use Hellermann-GKN Compression Terminal Kits. 
They're ideal for general maintenance work on 
electrical and electronic equipment - domestic or 
industrial - and one of the Kits is specially made for 
automobile electronics. 

Take your pick from three different Kits, each one 
containing 12 of the most popular compression 
terminals. With or without a hand crimping tool. The 
terminal packets are re -sealable, and fit into the 
pockets of the plastic wallet that can either be hung 
on a wall or folded neatly into a tool bag. 

UNIVERSAL with pre -insulated terminals for general electrical 
maintenance and domestic appliances. 
Kit No. 1. - without tool :£6.15 Kit No. 1-CT-including tool: 
£8.30 
MAINTENANCE with pre -insulated terminals for factory and 
general maintenance. 
Kit No. 2- without tool: £6.15 Kit No. 2 -CT- including tool : 

£8.30 
GARAGE with non -insulated terminals and covers used on 
most automobiles. 
Kit. No. 3-without tool : £3.25 Kit No. 3-CT-including tool : £5.40 

All prices are subject to quantity terms. Each of these Kits can be made up 
to customers' requirements, subject to quantity. 

Write for descriptive leaflet to: 

NETTLEFOLD & MOSER LTD 
170-194, Borough High Street, London, SE1 1 LA. 

Tel: 01-407 7111. 

METER PROBLEMS? 

V 

A very wide range of modern design 
instruments is available for 10114 
days' delivery. 

Full Information from: 

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

WW -042 FOR FURTHER DETAILS 

XENON STROBOSCOPE 

A Stroboscope designed primarily for laboratory. industrial and educational 
applications where the elaboration and expense of more complex equipment may 
not be required. Features include simplicity of operation, robust construction. 
exceptionally low price and built in reliability. 

The instrument is of modern appearance, small, light in weight, convenient to 
use and portable. A wide range of flashing rates is covered by the large accurately 
calibrated dial, allowing operation at low frequencies for strobo photographic 
experiments and at high speeds for observation of rapidly rotating or reciprocating 
phenomena. 

The external triggering facility permits single shot operation by an external 
closing contact and also provides a synchronising input for high and low speed 
repetitive phenomena which might otherwise be difficult to maintain in exact 
phase. 

Light source. 

Flashing rate. 
Frequency accuracy. 
Triggering. 

Price: £38.50 

High intensity Xenon tube mounted in a para- 
bolic reflector. 
1-250 flashes/second in 3 ranges. 
Typically ± 2% of each full scale. 
la) by internal oscillator 
(b) by external closing contacts. 

WW -081 FOR FURTHER DETAILS 

Edwards Scientific International Ltd. 
Knowle Road, Mirfield, Yorkshire. Tel: 092484 4242 

WW -043 FOR FURTHER DETAILS 
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In the expanding field of 
radio microphones only Res o 

match mobility with perfect studio 
performance. 

This is the new TX 100 by Reslo. 
Manufacturers of high quality sound 

reproduction equipment. 

RESLOSOUND LTD, SPRING GARDENS, LONDON ROAD, 
ROMFORD, ESSEX, TEL ROMFORD 61926. 

WW -044 FOR FURTHER DETAILS 
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Ei testat 
TEMPERATURE 

CONTROLLED 

SOLDERING 

INSTRUMENTS 

DESIGN 
CENTRE 
LONDON 

2 Models, 55 and 70 
watts 

Control within + 21-°C 

Temperature infinitely 
adjustable 200/400°C 

Available for all 
voltages 

Built-in indicator lamp 

Cool, comfortable 
unbreakable Nylon 
handle 

Range of bit sizes, 
Copper or Philips iron - 
coated. 

Prices from 
£3.84 

Please ask for New 
Leaflets 5/1009/11 

LIGHT SOLDERING 

DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, CR9 2LL 

Tel: 01-688 8589 and 4559 

T. B. TECHNICAL LTD. 
CONSULTANCY INSTALLATION 

MAINTENANCE 

Our service covers: 

Broadcast, Recording, Film, Audio 
and Video Electronics, also Electro - 
Acoustic Design. 

Experienced Technicians available 
for installation, wiring, routine and 
emergency maintenance. 

Test equipment hire and contract 
service. 

T. B. TECHNICAL LTD. 
38 HEREFORD ROAD, LONDON, W.2 

Telephone: 01-229 8054 
1076 

WW -046 FOR FURTHER DETAILS 

We proudly present the production version of our professional custom tape 
transport, featuring full studio standards of performance, ruggedness and 
dependability. 
}" and -}" tape interchangeably, reel diameters from 7" to 111". 
2 -speed hysteresis direct capstan drive at high torque. .05% wow and flutter 
or better, choice of 3}/7} or 71/15"/second speeds. 
Extremely quiet solenoid operation, relay and solid state controlled, electrically 
latched by gentle push-button switches. All push-button functions can be 
remoted, and include MAINS ON/OFF. PLAY, RECORD, STOP, FAST FORWARD 
and REWIND. Other functions by toggle switching include MASTER MAINS 
ON/OFF. SPEED and REEL DIAMETER selection. 
Solid state control of the two reel -drive motors permits rapid start, but minimum 
running tape tension for lowest wow and flutter with no loop throwing, hence 
no dancing idlers, and simplest tape path for rapid threading of tape. Tension 
levels are changed by REEL DIAMETER switch. 
Tape lift system causes tape to contact all three heads in RECORD, but only 
play head in PLAY for maximum tape and head -life. Plug-in interchangeable 
head systems. 
Motors, relays and solid state circuits are plug-in. Deck is cool -running and 
suitable for tropical operation. Available with a variety of plug-in electronic 
configurations of finest quality, including 4 channels on both tape widths. 

Full details and prices from 

JOHN STEED RESEARCH LTD, 
220 EDGWARE RD, LONDON W2, Phone 01-723 5066 

WW -045 FOR FURTHER DETAILS WW -047 FOR FURTHER DETAILS 
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Send for Heathkit - and send for the best 
The best in hi-fi; the best in short-wave; 

the best in domestic, marine and auto equipment; 

the best in everything electronic. 

Heathkit comes direct from the world's leading suppliers of II 
top-quality electronic equipment. You assemble your corn- I 
ponents using the unique Heathkit `step -and -check' I coe4 

method and there's a team of experts ready to I 
help and advise you on any problem. But you IIb61. 
won't need them. Hardly anyone does ! II o5. 
Send for your FREE catalogue - NOW. 4` <b5I 

4)` 
`' a 

WW -048 FOR FURTHER DETAILS 
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LJdiX 
AUDIO MIXER TYPE MXT/800 

The 800 series modules are suitable for desk, console or 
rack assembly; they incorporate the following facilities:- * Modular construction, designed for two or four group 

working. 
* Fully professional in performance and in facilities. 
* Overload margins, noise levels, distortion figures 

and frequency response, are equal to those of large 
studio desks. 

* A single plug in board per module includes all active 
components. 

Modules available include:- 
Microphone channels (2 & 4 group working): Line Channels: Group 
modules (including V.U. & P.P.M. metering). Monitor module: 
Talkback module Power supply module: Echo channel: Tone 
generator module: Limiter compressor module Line equaliser 
module. au. SOUND S ADNISTBED ESSEX 

ITE [) 

SYSTEMS(S7D 2NS97D 
3132 3437 

WW -049 FOR FURTHER DETAILS 

Accurate and direct 
measurement of speed without 

coupling to moving parts 

fRAHM 
resonant reed TACHOMETERS 
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 means meters 
RIMERS ELE[TROIII[S LIMITED 

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

Nombrex accuracy! 

in the palm of your hand 
TRANSISTORISED-COMPACT-MODERN STYLING 

Standard Model 29-S 

150KHz-220 MHz on fundamentals 
Eight clear scales. Total length 40" 
Smooth vernier tuning-ratio 74 : 1 

Magnifier cursor-precision tuning 
Overall accuracy, better than 1.5% 

Modulation, variable depth and frequency 

Price £20.00 

Xtal Check Model 29-X 

All the features of the Model 29-S 

AND 

Integral Crystal Oscillator providing 
calibration check points throughout 

all ranges. For adjustment of scale 

accuracy to ± 0.02% 

Price £27.50 

Illustrated: R. F. SIGNAL GENERATOR MODEL 29, Spin Wheel Tuning £1.00 extra 

Trade & Export enquiries welcome. Send for full 
technical leaflets. Post and Packing 324 extra 

I 2. I NOMBREX (1969) LTD. EXMOUTH DEVON 

WW -050 FOR FURTHER DETAILS 

Tel. 03-952.3515 

WW -051 FOR FURTHER DETAILS 
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wireless 

QUAD 303 
p a pl;iaes 

* 
º tOr22Gw ^ SO-DOM2 

m f<on*nyydar. Enybnd 
Apu,,<,(yi Mq CO tio 

It has been suggested that a perfect 
amplifier would be equivalent to a 

piece of wire with gain. 

A piece of wire? First of all it would 
hum, so we'd have to screen it. This 

would increase the input capacity 
so we'd have to make the screening 
large or the conductor small. Then 

we would have output resistance 
and, if of appreciable length, we'd 
have inductance and termination 
problems as well. All in all a 303 power 
amplifier would be much easier. 

The funny thing is; even if we had 

our perfect piece of wire with gain 
and compared it with a 303, the 
two would sound exactly the same 
no matter how carefully we 
listened. 

sncscz'a e_ºa.s 

QUAD 
for the closest approach to 
the original sound 

Send postcard for illustrated leaflet to Dept. 1.41 W 
Acoustical Manufacturing Co. Ltd., Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark. 

WW -052 FOR FURTHER DETAILS 
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Catering to your particular 
service and production requirements 

Speciprod 
Our range includes: 
Aerosol Aids: From Kontakt, Antistatik spray-cold 
spray-Fluid spray-Graphit spray-Oil spray-Plastik 
spray-Soldering Lacquer-Switch and contact cleaners 
-Video spray for cleaning tape heads. 
Allen & Bristol Keys: L Type. Standard and Long Arm. 
Contact Cleaners: Diacrom Diamonded Spatulas and 
Kontakt aerosols. 
Nutdrivers: Hex-A. F.-Metric. Solid and hollow shaft 
and Palnut. 
Pliers Seizers & Nippers: Quality Precision made hand 
tools from Xcelite, and other leading producers of special 
tools. 

For catalogues and 
other information on 

the above write. 

Screwdrivers: Allen-Ball head-Bristol-Clutch head 
-Hold -e -Zee -Phillips and slotted. 
Soldering Equipment: Resistance and heat controlled 
units. Also thermal wire stripping equipment from 
American Beauty and Waseco. 
Tweezers: Quality Swiss made electronic tweezers. 
Ultrasonic Cleaners: Bench models and accessories 
from American Beauty. 
Work Positioners: The versatile Panavise 300 series for 
modern precision and allied industries. 
Work Viewers: Distortion free Ednalite viewers and 
optical glass lenses for single and group viewing. 

Special Products Distributors Ltd 
81 Piccadilly, London W1V OHL 
Tel: 01-629 9556 Cables: Speciprod London W1 

WW -053 FOR FURTHER DETAILS 

Hatfield are 
on the level... 

with the new Hatfield 
Selective Level 
Measuring Set comprising 
Level Meter 1001 and 
Level Oscillator 1003 you 
can measure cross talk 
attenuation to 115dBm. 

Two lightweight units provide level measurements at 
any audio frequency in 140 and 600 systems, even in 
the presence of other signals. 
Measurements range: +25 dBm to - 115 dBm 
Frequency range: 30 MH z. to 30 KHz. 
Oscillator output range: +21 dBm to -105 dBm 

Send for full details of 
Hatfield Selective Level Measuring Set 
and a copy of our Short Form Catalogue. 

HATFIELD 
forward thinking 
in electronics 

HATFIELD INSTRUMENTS LIMITED 
Burrington Way, Plymouth PL5 31.Z. Devon. 
Tel. Plymouth (0752f 72773/4 Grams: Sigjen, Plymouth. Telex:45592 
South -East Asia: for prompt service and deliveries, contact: 
Hatfield Instruments (NZ) Ltd., P.O. Box 561, Napier, New Zealand. 

STOCKISTS 

MODEL ö MR. 111 

MCLTIMIYOR MK. IV 

REPAIR SERVICE 
7-14 DAYS 

We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 

Release notes and certifi- 
cates of accuracy on request. 

Suppliers of Elliott, Cambridge and Pye instruments 

LEDON INSTRUMENTS LTD 
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 

Tel.: 01-692 2689 

G.P.O. APPROVED CONTRACTOR TO H.M. GOVT. 

WW -055 FOR FURTHER DETAILS WW -054 FOR FURTHER DETAILS 
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Plessey CT80 
at the BBC 
and I.T.A., A.T.V. 
Radio Luxembourg 
Scottish Television 
Ulster Television 
and 
Nederlandse Omroep Stichting 

The Plessey CT80 Cartridge Recorders shown here are 
installed in the World Service Continuity Studio of the B.B.C. 
External Services Studio Centre at Bush House, London. 
From this centre broadcasts originate to all English speaking 
regions of the world including South -East Asia and Australia. 
The studios are in operation twenty-four hours a day and the 
CT80 units are used for both programme material and 
standby announcements. 
Having met the specification requirements of the B.B.C. the 
CT80 Recorder is new demonstrating its reliability in 
operational service. 

PLESSEY 
Electronics 

Sales and Service - Hayden Laboratories Limited East House 
Chiltern Avenue Amersham Bucks Service Department 12 Poland Street 
London WIY3DE Telephone 01.734 3748-9 - or the manufacturer 
Plessey Electronics Pty Limited Equipment Unit The Boulevard 
Richmond Australia 3121 Telex 30383 Cables ROLA Melbourne 

AV37 

WW -056 FOR FURTHER DETAILS 
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3 tEg Ag 
Radio and Electronic Components 

(Made in England) 

Accelerator 
Spinwheel 
for that Extra Long Scale 

* Smooth nylon to brass gears 

* Rapid travel over a long scale 

* No need for larger or heavier Flywheel 

* One hole le" dia.) fixing 

* Complete with nut and lock washer 

The latest addition to the JACKSON range of 

P.T.F.E. Dielectric Tubular Trimmers 
* Several models available 

* UHF Tuning 

* Panel mounting, Vertical P.C. Board 

Mounting or Horizontal P.C. Board 

Mounting 

* Varic^s capacities: 

from 1/4 pF-8pF 

to 2pF-30pF 

* Power factor less than .0005 at 

1 MHz 

* High Test Voltage 

Style 330 H.P.C. 

PT.F.E. Trimmer 30pF 

Cat. No. 4252/HPC 

Heavy Duty 
Epicyclic Drive 
for the Really Heavy Job 

* The main housing of this powerful friction 

drive is only 11" diameter and 'q" deep yet 

it delivers an output torque of 100 oz. ins 

16 Ih. ins.). 

It's reliable if it's 

* The reduction ratio is 6:1 

* The complete assembly weighs only 3 oz. 

* Essential parts are hardened and ground 

to provide long life. 

made by Jackson! 
Write for literature 

JACKSON BROTHERS (London) LTD. 
DEPT. W. W. KINGSWAY, WADDON 

CROYDON, CR9 4DG 

Phone: 01-688 2754-5 Grams: Walfilco, Croydon 

U.S. office : M. Swedgal, 258 Broadway, N. York, N.Y.I0007 

BOOKS BY G.A.BBIGGS 
OVER A QUARTER OF A MILLION COPIES SOLD SINCE 1948 

LOUDSPEAKERS 
Fifth edition -336 pages, 230 illustrations. 
Cloth bound. 
PRICE £1.50 (£1.63 post free). 
A standard work on the subject of 
loudspeakers, now in its 24th impression. 

CABINET HANDBOOK 
112 pages, 90 illustrations. PRICE 38p 
(46p post free). Semi -stiff cover. 
Cloth bound 75p (85p post free). 
Practical information about woodworking, 
veneering, polishing, etc., plus 22 pages on 
loudspeaker cabinet design. 

AERIAL HANDBOOK 
(Second Edition) 
176 pages, 144 illustrations. 
PRICE (Semi -stiff cover) 75p (83p post free). 
Cloth bound £1.13 (£1.23 post free). 
This revised edition includes explanations and 
requirements relating to colour TV and 
Multiplex stereo. 

MUSICAL INSTRUMENTS AND 
AUDIO 
240 pages, 212 illustrations. Cloth bound. 
PRICE £1.63 (£1.76 post free). 
Intended to appeal to both the concert -goer 
and the audiophile. 

ABOUT YOUR HEARING 
132 pages, 112 illustrations. 
PRICE (semi -stiff cover) 78p (86p post free) 
Cloth bound £1.13 (£1.23 post free). 
Many aspects of audiology, age and noise 
effects are expertly covered, with 
guidance for the hard of hearing. 

AUDIO BIOGRAPHIES 
344 pages, 64 contributions from pioneers and 
leaders in Audio. 112 illustrations. Cloth bound. 
PRICE £1.25 (£1.38 post free). 
Vital information on the development of 
radio, audio, hi fi, etc., from the early 
days up to 1961. 

A TO Z IN AUDIO 
224 pages, 160 illustrations. Cloth bound. 
PRICE 78p (88p post free). 

PIANOS, PIANISTS AND SONICS 
190 pages, 102 illustrations. Cloth bound. 
PRICE 92p (Cl post free). r11 
All the above books contain the usual 
touches of humour associated with 
this writer. 

Please send orders and enquiries to: 

RANK WHARFEDALE BOOK DEPT. B.W.S. 

13 WELLS ROAD ILKLEY YORKS LS29 9AZ 

Telephone: ILKLEY 4246 

Published by: 

RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS 

WW -057 FOR FURTHER DETAILS WW -058 FOR FURTHER DETAILS 
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VARIABLE TRANSFORMERS ARE ALWAYS 
AVAILABLE FROM STOCK AT THE 
LOWEST PRICES 

Fully shrouded variable 
transformers-input 250VAC 
output 0-260VAC 

1 amp f 6.50 10 amp £21.35 
2.5 amp £ 7.80 12 amp £24.25 

5 amp f 11.30 20 amp £45.00 
8 amp [16.75 

Constant voltage transformer 
stabilises mains voltage to ± 1% 

output 240VAC ± 1% 

input 240VAC ± 20% 
capacity 250 Watts 

price £12.50 with quantity discounts 

U.K. SPECIALISTS IN AUTOMATIC CONTROLS & SWITCHING 

VARIVOLT 5 
1 

REqUEnCy 50Vs U' 
4RWElr VOL1. RbNg# 

Ax!MUM BUflRENr 

New solid state variable 
voltage control 
input 240VAC 
output 25-240VAC 

5 amp £9.50 
10 amp £15.15 

313 Edgware Rd., London W.2 
Telephone 01-723 2231 

WW -059 FOR FURTHER DETAILS 

We're sensitive to everyone's needs. 

Different people have very different 
requirements in Hi-Fi, so Goldring developed 
a compreh=ensive range of stereo magnetic 
cartridges that are superb in performance and 
realistic in price. 

From the G800 Super E for those who seek 
perfection down to the G850 for systems on a 
budget, the Goldring range offers unsurpassed 
quality and value. 

Your request will bring full details of these 
and other Goldring products. 
Goldring Manufacturing Company (GB) Limited, 
10 Bayford Street, Hackney, London E8 3SE. 
Tel ; 01-9851152. 

Goldring©Series 800 
Stereo Magnetic Cartridges. 

WW -060 FOR FURTHER DETAILS 
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(grampian) 

All these current items 
and many more! 

Design and quality from 
forty years of experience 

in equipment for 
sound systems. 

jrampiun) 
SOUND EQUIPMENT 

GRAMPIAN REPRODUCERS LTD 

Hanworth Trading Estate. 

Feltham. Middlesex 

Telephoner 01 893 9111 

Acw/x//26 WW -062 FOR FURTHER DETAILS MON.l. 

C 

SLASH PRICES up to 60% 
SUPERB PLINTHS 

AND COVERS 
£325 p. & p. 50p 

Suitable for Garrard AT60, SP25, 2000, 
2500, 3000, 3500, 5100, 2025, 1025, SL65B 
and B.S.R. McDonald range. Superbly 
finished plinth, ready cut for use (fully I 
assembled). Complete with tinted perspex' 
cover. This unit is finished in Teak polish 1 

and will blend in any home. Please state 
deck when ordering. 

SUPERIOR PLINTHS AND COVERS 
For Garrard AP75, AP76, SL72B, SL75B 
and SL95B (Recommended list price 
E10.00). Our price [4.50 + 60p p. & p. 

x 

TURNTABLES p. & p. 75p 
GARRARD 2025TC with Sonatone 

9TAHC cartridge 
GARRARD 40B with Sonatone 

[8.75 

9TAHC cartridge [11.00 
GARRARD A70 Mk. II [10.50 
GARRARD SP25 Mk. 11 [II.00 
GARRARD SL65B [13.50 
GARRARD AP76 [19.00 
GARRARD SL75B £2550 
GARRARD SL95B [3400 
GARRARD 401 [2750 
B.S.R. MP60 [11-75 
Thorens TD150AB Mk. Il [4250 

CARTRIDGES p. & p. Free 
COLORING G850 [4.50 
GOLDRING G800 [700 
GOLDRING 0800/E [11.00 
SHURE M3D [4.75 
SHURE M75E [14.50 
SHURE M55E [9'00 
AUDIO TECHNICA AT66 [475 
SONATONE 9TAHCD LI -75 

I EASY TO FIND. 50 yards from i 
(B.R.) Stoke Newington Station. 1 

67, 149, 247, 76, 243 Buses pass our I 

door. i 

AUDIO SUPPLIES LTD 

SPECIAL OFFERS 

A VICEROY VA4 
COMPLETE STEREO SYSTEM 
For ONLY moo p. & p. E145 

GARRARD SP25 Mk.11 
COLORING G800 H 

Plinth and cover complete 
OUR PRICE [1900 p. & p. El 00 

ARMSTRONG 526 GARRARD AP 76 
SHURE M55E 

Plinth and cover complete 
STE -MA 400 speakers 

OUR PRICE [148e0 p. & p. [145 

AMPLIFIERS p. & p. El 
ARMSTRONG 521 [4300 
AMSTRAD 8000 [1775 
H.L. SA707 [1895 
TELETON SAQ206 £1900 
VICEROY AS70 [42 00 
VICEROY 55 [1800 
SANSUI in stock 
METROSOUND ST20 £25 00 
SINCLAIR 2000 £2250 
SINCLAIR 3000 £3350 
SINCLAIR NEOTERIC [4600 
SINCLAIR A.F.0 [4.50 
SINCLAIR STEREO 60 x2Z30/PZ5 [1850 

SPEAKER KITS p. & p. LI 
per pr. 

WHARFEDALE UNIT 3 [21.00 
WHARFEDALE UNIT 4 1.28.00 
WHARFEDALE UNIT 5 E39.00 
RICHARD ALLAN TWIN ASSY [16.00 
RICHARD ALLAN TRIPLE ASSY. £28.00 
RICHARD ALLAN SUPER TRIPLE [3300 

1 OPEN. Monday -Wednesday 9.30 a.m. I 
I to 7 p.m. Half day Thursday until j 
I I p. m. Late night Friday unti168 p.m. 

Ó 

SATURDAY 9.30 a.m. to p.m. 11 

All prices subject to change without notice. 

Many more items in stock. For full list send s.a.e. 

Dept. WW8, SO STAMFORD HILL, 
LONDON N16. 01-806 3611/7311. 

Personal callers please note that cheques are only accepted if accom- 
panied by a bank cheque card. (NOT BARCLAYCARDS) 

WW -081 FOR FURTHER DETAILS 

PARKER 
SHEET METAL 
FOLDING MACHINES 

36" x 18 gauge capacity [30.00 
24" X 16 gauge capacity E29.00 

Carriage Free 

Also the well-known vice models of 
36' X 18 gauge capacity E15.00 
24" X 18 gauge capacity E10.00 
18" X 16 gauge capacity (10-00 

Carriage Free 

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

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

Send for details: 

A, B. PARKER 
FOLDING MACHINE WORKS, 
UPPER GEORGE STREET, 
HECKMONDWIKE, YORKS. 

Telephone 3997 

WW- 063 FOR FURTHER DETAILS 

ENCAPSULATION 
low tool cost method of cylindrical 
coils and potting. Enquiries 
also for:- 

REED RELAYS 
SOLENOIDS 
COIL WINDING 
TRANSFORMERS 
to 10 K.V.A. 

R. A. WEBBER LTD. 
9 Knapps Lane, Bristol 5. 0272 657228 

3 phase 'Polyweb' encapsulated 
transformer. As low as £9.30 

per RVA. 

WW -064 FOR FURTHER DETAILS 
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Recommended retail prices: R50 Loudspeaker £98, R40 Loudspeaker £65; P100 Amplifier £145, P50 Ampl fier £38 

Cambridge Audio 
Cambridge Audio Laboratories Limited, The River Mill, St.lves. Huntingdon PE174EP 

WW-o 65 FOR FURTHER DETAILS 
telephone St.Ives (04806) 290y 
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Enhancing 
In 1969 Telequipment introduced the 053S which was universally acclaimed as 

the world's first realistically -priced true dual -beam storage oscilloscope. 

Now Telequipment announce the DM53A - with all the features of the D53S and 

the added advantages of variable enhancement and the remote control of Erase 

and single shot time base Reset. 

The tube circuitry provides five alternative conditions of operation: 
(a) Normal: P31 characteristics as in a conventional non -storage oscilloscope. 
(b) Variable (Persistence: Provides continuous control from 0.2 second to more than 1 minute. 
(c) Storage (without enhancement): As a storage oscilloscope, it is capable of storing traces.for 

periods of up to 10 minutes. 
(d) Store (with variable enhancement): The writing speed may be increased up to about ten times. 
(e) Hold: Rietention time of image written in the store condition is prolonged up to one hour. 

A choice of düfferential, ultra high gain, or wide band with Signal Delay plug-in Y amplifiers, makes 
the DM53A capable of meeting almost any measurement requirement. 

Send for full details now and see just how great is the value offered in the Telequipment DM53A. 
U.K. Prices. £490-£556, 
depending cm choice of amplifiers. TELEQUIPMENT 
Telequipn-ent, 313 Chase Road, Southgate, London, N.14 6JJ. Telephone: 01-882 1166 

WW -066 FOR FURTHER DETAILS A division of Tektronix U.K. Ltd. 
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Wasted R & D 
One aspect of research and development costs which we did not consider in our 
discussion on value for money in R & D in the June issue is highlighted in a report just 
issued by the Centre for the Study of Industrial Innovation*. It is called 'On the 
Shelf' surveys industrial R & D abandoned for non -technical reasons. The main 
conclusion of the survey, which analyses 53 shelved projects belonging to 20 companies 
in the UK, is that the failure to make an adequate market assessment before research 
and development is the most common reason for firms having to abandon technically 
viable projects. Eight of the companies or divisions (mostly unnamed) are classified 
as `electrical and electronics' and, in fact, a third of the 53 abandoned projects were 
electronic. Incidentally, the nationality of five of the eight companies is given as U.S., 
one European and two U.K. Together they employ about 1,500 graduate R & D staff 
and about the same number of technicians and support staff. Details are given of 
case studies (some under disguised names) and together they raise important questions 
central to the management of R & D. With hindsight, some projects should never have 
been started; in others development resources were exhausted beyond the point of 
economic justification. 

There are apparently three main points of project rejection, which can occur for 
technical or non -technical reasons. Projects can fail first to measure up to initial 
selection criteria for development expenditure; secondly, to measure up to criteria of 
satisfactory development at a periodic progress review; and thirdly, a fully developed 
prototype can fail to measure up to the conditions required for marketing. Probably 
most of the projects described in the report were rightly shelved, although we question 
the attitude of one research director interviewed who stated that the onus is on the 
individual at the bench to force his own project through; 'He must know how to sell, 
what to sell, when to sell and who to sell to'. This attitude which, according to the 
survey is not untypical of research directors and other senior personnel interviewed, 
lays a tremendous burden on the initiators of a project and may well inhibit progressive 
thinking. 

One of the aims of the study was to assess what steps firms took after the `shelving' 
decision to gain some commercial return from the accummulated, but abandoned, 
know-how. It is this aspect of shelving which we consider is of paramount importance, 
for it can turn to good effect what would otherwise be wasted R & D. Of the 53 
shelved projects reviewed only six were subsequently economically exploited by three 
of the 20 companies. Sometimes the resurrection occurred as a result of changed 
circumstances but only one firm, incidentally Rolls-Royce, had a regular system of 
project reappraisal. While this aspect of research should not be overlooked by individual 
companies, it is of paramount importance to organizations undertaking research on 
behalf of others. In this regard we were particularly interested to learn during a recent 
visit to the Cranfield Unit for Precision Engineering (see 'Electro -optical Gearbox' 
in this issue) that written into all its research contracts is a clause permitting the use 
in any field not competing with the originating company's activities of know-how 
resulting from research projects. 

While it can be said that all R & D efforts contained an element of fruitless endeavour, 
there must come a point when this proportion is no longer acceptable as inevitable and 
it is seen that avoidable wastage has begun to occur. 

*The Centre for the Study of Industrial Innovation, of 162 Regent St, London W 1R 

6DD, was set up last year, with industrial backing, to study the economics of innovation 
and R & D in industry. 'On the Shelf is its first report. 
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Dual -trace Oscilloscope Unit 
by W. T. Cocking*, F.I.E.E. 

In this series of articles the development of a 
unit which enables two signals to be ob- 
served simultaneously on almost any cath- 
ode-ray oscilloscope will be described and 
the series will conclude with full details of 
the final design. In all design work there is 
compromise and it is necessary to obtain 
a good balance between conflicting re- 
quirements. Sometimes there are several 
different ways of obtaining a required per- 
formance and a designer naturally starts by 
considering the one which he thinks most 
likely to be satisfactory. Sometimes, his 
first choice is a good one; at others, he ends 
up with something entirely different. 

Usually, he says little or nothing about 
his unsuccessful attempts and only his 
successful design is presented for all to see. 
It occurred to the writer that a detailed 
account of the development, including the 
unsuccessful arrangements, would be of 
general interest and might be of some 
educational value. It is usually true that 
one learns more from one's mistakes than 
from one's successes. It might be true that 
one could learn more from other people's 
mistakes than from their successes, if one 
knew about them ! 

It? the course of the development, a great 
variety of problems was met and some were 
a little unusual. For example, a continuous 
control of gain was considered desirable 
and provided by far the most difficult of all 
problems. In fact, the final choice of circuit 
was made almost entirely to suit the re- 
quirements of gain control. 

Requirements 
The first step in design is always to formu- 
late the requirements clearly. The designer 
does this in the light of his experience of 
what is practicable. He knows, for in- 
stance, that it will probably be difficult to 
obtain a voltage amplification of 100 times 
with a bandwidth of 25 MHz from two tran- 
sistors, He knows, too, that it will probably 
be easy to obtain a gain of 4 times with a 
bandwidth of 10 MHz from only one tran- 
sistor and that it might not be too hard to 
get a gain of 10 times. The designer has this 
sort of information available from his past 
experience but there are always gaps in his 
knowledge, and then he has to carry out 
some experiments to see what can be done, 
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or else a theoretical analysis. This usually 
takes longer, but is generally more valuable. 

Coming now to the particular (that is, to 
the dual -trace unit), the first thing is to 
decide what it must do. Its purpose is to 
enable two different signals to be displayed 
so that they can be viewed simultaneously 
on the screen of the c.r.o. They cannot, of 
course, be actually present simultaneously, 
for the tube has only one electron beam. 
There must be two separate signal channels 
and an electronic switch to switch the input 
of the c.r.o. from one to the other and back 
again repeatedly at an adequately high 
speed. Persistence of vision coupled with 
the persistence of the c.r.t. screen makes the 
traces appear to be present simultaneously. 

Both traces are, of course, displayed by the 
same horizontal deflection of the beam, and 
so the two signals must be of the same fre- 
quency or harmonically related. Also, if the 
two traces are separated to appear one 
above the other, the maximum input to the 
oscilloscope for each signal can only be one 
half of the normal. The screen cannot be 
stretched to accommodate two normal size 
traces ! 

Experiment 
It is not necessary for the switching fre- 
quency to be synchronized to, either the 
signals or to the oscilloscope timebase. 
Here, for brevity, we are anticipating a little. 
In reality, at this stage we did not know 
what would happen, so we rigged up an 
electronic switch and fed the same sinewave 
signal to both sides to find out what did 
happen. This is what we did find. For signals 
from about 200 Hz to perhaps 1 MHz the 
best results are obtained and the operation 
is easiest when the electronic switch is 
triggered by the oscilloscope timebase. No 
spurious effects are then observable, the 
two signals are displayed alternately on 
successive sweeps and the switching occurs 
during flyback. It was found, however, that 
for the display of higher frequencies, the 
timebase frequency became too high for 
the electronic switch to operate properly. 
It was found, too, that at lower frequencies 
flicker quickly became intolerable. The cure 
for both is the same, to use an unsynchron- 
ized switch. At low frequencies, the switch- 
ing frequency is made much higher than the 
signal frequency. Switching occurs 100 

times or more during each signal cycle. If, 
by accident, the frequencies are integrally 
related, or there is some unintentional 
synchronizing action by stray coupling, the 
traces appear dotted. Flicker is not now any 
worse than in a normal oscilloscope display. 
At high frequencies, the switching frequency 
is made much lower than the signal fre- 
quency. One signal is then displayed for ten 
or more sweeps before the other is switched 
on, but as long as the switching frequency is 
above a few hundred Hz one does not 
notice this. 

Unsynchronized operation can be used 
for all signal frequencies, but peculiar 
effects occur at certain relations between 
the signal and switching frequencies. They 
are in the nature of stroboscopic effects and 
can be most disturbing. To minimize them 
the ratio of the frequencies must be very 
large or small and a fine control of switching 
frequency is necessary. 

In the light of these early experiments it 
was decided that synchronized operation 
would be used for most signals, but that an 
alternative pulse generator would be pro- 
vided for low- and high -frequency signals. It 
should be noted also that synchronized 
operation demands that the oscilloscope 
has a pulse or sawtooth output available 
from its timebase. 

It was noticed, too, in the experiments 
that it is impossible to use the internal 
synchronization of the oscilloscope. With 
unsynchronized operation of the switch, the 
timebase invariably locks to the switch 
frequency and not to the signal. 

On its most sensitive range the average 
oscilloscope needs no more than 1 V peak - 
to -peak of signal for full screen deflection. 
Many oscilloscopes need less. It was de- 
cided that the dual -trace unit should have 
an overall gain of unity, with a maximum 
signal output of 1 V. The oscilloscope used 
in the development was the Marconi Instru- 
ments TF 1330. This is now an oldish model 
but its performance is quite adequate for 
most general purposes. It has a 3 -dB band- 
width up to 15 MHz and an input impedance 
of 1 Mû shunted by 30 pF. 

When using the dual -trace unit, the 
input attenuator of the oscilloscope cannot 
be employed unless the unit is made capable 
of handling large signal amplitudes. In any 
case, the two signals to be observed may 
have very different amplitudes. It follows 
that each channel must have its own input 
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Fig. 1. A passive probe designed to give attenuations of 3.33:1 and 10:1 according to the 

position of the switch and to reduce the capacitance of the cable and oscilloscope in the same 

ratios. 

attenuator. If it were not for one thing, 
amplification of the signals would be un- 
necessary. This thing is cable capacitance. A 

minimum of 3 ft of coaxial cable is needed 
for the input. If this is ordinary 75-n cable 
its capacitance will be about 60 pF. Special 
low -capacitance cable can be used, but is 

less readily available, and even then its 
capacitance is unlikely to be under 30 pF. 
The usual practice is to use a passive probe 
which attenuates the signal to -A of the 
input and at the same time reduces the 
capacitance by the same amount. This is 

eminently practical, but necessitates an 
amplifier with a gain of 10 times to make up 
for the loss. 

At this stage we did not know what gain 
and bandwidth would be practicable. We 
felt that the minimum requirement was a 
3 -dB bandwidth of 5 MHz and that it 
should be as much greater as proved 
reasonably practicable. We felt it might 
be hard to get a gain of 10 times with a 
bandwidth of more than this, and decided 
that a compromise was desirable. What we 
initially decided was this. There would be an 
input probe with an attenuation of 1/3.33. 
With a total cable plus unit input capaci- 
tance of 70 pF, this would give a probe 
input capacitance of 70/3.33 = 21 pF about. 
For the next range, a resistance would be 
switched in series to give an attenuation of 
1/10, making the capacitance 7 pF. 

The arrangement is sketched in Fig. 1, 

where Ro and Co are the input resistance 
and capacitance of the dual -trace unit. The 
attenuation is 

1 Ro 

a Ro+R1 

when the switch is closed and 

1 Ro 

a Ro+R1+R2 

when it is open. If a = 3.33 and Ro = 100 
kû, R1 = 233 kit and if a = 10, R1+R2 
= 900 kû, whence R2 = 667 kûû. These are 
non-standard values, but can be obtained 
from the combination of two or three 
preferred values. With an amplifier gain of 
3.33 times, a 1-V input with S closed will 
give 1-V output. A 3-V input with the 
switch open will give (3/10) x 3.33 = 0.99 V 
= 1 V output. 

The combination of this with one 10:1 
attenuator in the unit would provide ranges 
of 1 V, 3 V, 10 V and 30 V, which would 
suffice for many, if not most requirements. 
The input resistance would be 333 kû on 

the 1 V and 10 V ranges and 1 Mû on the 
3 V and 30 V ranges. 

Frequency compensation of the potential 
divider requires that all time constants be 
alike. If the cable capacitance is C, this 
means 

(Co+Cc)Ro = CiRi = C2R2 

and there must be trimmers C1 and C2 in 
the probe to enable these capacitances to be 
adjusted precisely. Easy adjustment re- 
quires a square -wave signal of suitable 
repetition frequency. Adjustment is carried 
out for a square corner to the signal. If C1 

or C2 in Fig. 1 is too small the square -wave 
has rounded corners as shown at (a) in 
Fig. 2, whereas if it is too large there is over- 
shoot as at (c). The correct adjustment 
gives the square corners (b). If the input 
signal is a good one, the adjustment is 

remarkably easy to carry out. 
A square -wave generator is not always 

available, of course, but the switching cir- 
cuits of the dual -trace unit will, in fact, be 
operated by a square -wave generator and 
it was felt that this could be arranged to 
provide the signal for adjusting the attenua - 
tor. At this stage, this was merely noted as a 
possibility. 

At this point it may be advisable to say 
why 100 kû was selected for Ro. It is usual 
for an oscilloscope to have an input resist- 
ance of i Mû. This arose originally because 
this was about the highest stable value 
which could readily be provided with 
valve circuits. It is actually on the low side 
when the c.r.o. is used to investigate valve 
circuits, and a 10:1 probe is often used to 

r 

r L î 

(a) 

(b) 

(c) 

Fig. 2. With the capacitors C1 and C2 

properly adjusted a square wave is 

correctly reproduced (b). Too small 
capacitance gives rounded corners (a) while 
too much capacitance gives overshoot (c). 

bring it up to 10 MO when the signal is large 
enough. 

Most transistor circuits are of a good deal 
lower impedance and 1 Mil is ample for 
them. It is more important to reduce 
capacitance than to increase resistance. 
The use of high value resistors is to be 
avoided as far as possible because they are 
more likely to be unstable than lower 
values and are certainly more affected by 
surface leakage in damp weather. 

It is important that the input resistance 
Ro be substantially defined by a resistor and 
not by a semiconductor. If Ro is 100 kn., 
this means that the input resistance of the 
first stage should not be less than 5 Mû if 
its effect is to be small. This input resistance 
is usually highly variable. Of course, if a 
field-effect transistor is used a much higher 
input resistance is obtainable, but at this 
stage we had not decided which would be 
used and we initially chose values which 
would suit a bipolar transistor. 

Signal Control 
It will be noted at this point that we had 
tentatively decided on an amplifier gain of 
3.33 times because we thought that this 
should be easy to obtain. We note that the 
scheme worked out has two disadvantages. 
One is that, as already mentioned, the 
input impedance varies with the range. The 
other is the practical difficulty of including a 
switch, two resistors and two trimmers in a 
probe head without making it unwieldy. 
Further, with one range control on the 
probe and the other in the instrument, one 
must remember to note the setting of both 
to determine the actual range employed. 

It would clearly be more convenient for 

the probe to give constant attenuation for 
then it need contain only one resistor and 
capacitor and the input impedance would 
be the same on all ranges viz. l Mû and 7 pF. 
Two attenuators in the instrument would 
singly and in combination provide ranges 
of 1, 3, 10, 30 V ; the attenuators having 
ratios of 3.33 :1 and 10:1, under the control 
of a range switch. The possibility of this 
depends on being able to obtain a stable 
gain of 10 times from the amplifier with an 
adequate bandwidth, and at the start we 

did not know whether this was reasonably 
practicable. The gain control range re- 
quired is, of course, unaltered and remains 
at about 3.5:1, for it has only to fill in the 
gaps in the attenuator steps. 

Whatever the input stage, protection 
against overloading is required. Few tran- 
sistors are rated for more than 6 V reverse 
base bias and there is always the possibility 
that the probe will be connected inadver- 
tently to the 240 V supply main§ of 340 V 

peak value or 360 V if 6 % high. Protection 
is obtained by connecting two diodes back 
to back across Ro, as shown in Fig. 3. On 
the lowest range R1 is always in circuit and 
limits the current to 360/233 :1.54 mA. This 
is the maximum diode current. and few 

diodes will drop more than 1 V at this 
current. 

The signal amplitude is 0.3 V p -p and 
we hope that, even without bias, silicon 
diodes will not conduct on it. The circuit 
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Fig. 3. This diagram shows the probe of Fig. 1 connected via the cable to a further attenuator 
of 10 :1 ratio and diodes arranged to protect the amplifier against overloads. 

has now grown to the form of Fig. 3. 
One other decision had to be made. This 

was whether to make provision for a d.c. 
input. In any case, a series capacitor would 
be provided for a.c. only. The writer's 
experience is that a d.c. input is used only 
rarely and that when it is wanted it often 
cannot be used, because the same input 
range cannot be used for d.c. and a.c. 
together unless the two are comparable in 
magnitude. The input circuits become com- 
plicated if a bipolar transistor is used 
because of the base supply voltage. It was 
decided, therefore, to make provision for 
a.c. inputs only. 

The capacitor can be inserted in series 
with the cable at the output end and the 
effective resistance is 333 kû on the 1 V 
and 10 V ranges and 1 Mû on the 3 V and 
30 V ranges. The drop in response (i.e., the 
sag) at a time t after the application of a 
unit step is simply t/CR. For a 50 -Hz square 
wave, t = 10 msec. If C = 0.5µF and R = 
333 kfZ, the sag is 10-2/(5 x 10' x 3.33 x 
1Q5) = 1/16.65 = 0.06 = 6%. This is as 
much as should be tolerated and 0.5 µF is 
the minimum capacitance to be used. For a 
1 Ms) input resistance, a 0.22 µF capacitor 
can be used to give a sag of 4.5 %. 

For the initial experiments we did not 
build the full arrangement of Fig. 3 but used 
only the simplified system of Fig. 4. The 
probe must always be screened, of course, 
and for bench work it proved essential to 
screen the capacitor to prevent hum pick-up. 

At this stage of the proceedings we had 
solved in principle the input circuit prob- 
lems and could define the amplifier re- 
quirements more closely, which were 
1. To operate into an output load of 1 MO 
shunted by 55 pF (30 pF oscilloscope input 
capacitance plus 20 pF for 1 ft cable plus 
5 pF strays) 
2. To provide an output of at least 1 V p -p 
3. To give a voltage amplification of 3.33 
times (N.B. It was noted that if it should 
prove possible to obtain an amplification 
of 10 times this might be adopted and the 
attenuator system altered). 

4. To have a continuous gain control of at 
least 3.33 :1. 
5. To be able to handle an input of up to 
1 V p -p (so that full output could be ob- 
tained with the gain control at minimum). 
6. To include a shift control so that the 
traces could be moved vertically and inde- 
pendently on the screen. A range of ±0.5 V 
at the output would be sufficient. 
7. The gain and shift controls to have no 
interaction. 
8. The whole amplifier to be stable and 
easy to set up. 
With regard to the last item, it was con- 
sidered that as this is a piece of test equip- 
ment, which will normally be used under 
laboratory conditions, it would suffice to 
take the temperature range as ± 12.5°C = 
±22.5°F about a mean of 65°F. This covers 
room temperatures of 42.5 - 87.5°F. 

The mean room temperature is thus 
18.3°C. The internal case temperature, 
which is the ambient of the transistors, is 
higher than this by what is at present a 
completely unknown amount, but it will 
vary with the room temperature and by the 
same amount. Transistor junctions will be 
higher than the ambient by an amount 
depending on their dissipation. Most small 
transistors have a thermal resistance bet- 
ween junction and case of about 0.5°C/mW. 
Anticipating a little, few, if any, transistors 
will dissipate more than 20 mW and so their 
junctions will not be more than 10°C above 
the ambient. No great attention need thus 
be paid to temperature. 

In what follows, we shall assume at first 
that all junctions are at 25°C because this is 
the figure for which transistor characteris- 
tics are usually quoted. Corrections can be 
applied later. Because of the low power 
needed in this case, no dangerously high 
dissipation will occur, and the only im- 
portant thing to watch is that the case is 
adequately ventilated. Apart from this the 
only effect of choosing the wrong design 
temperature is to change slightly the re- 
quired bias voltages and as they may in any 
case have to be adjustable to allow for other 

Fig. 4. Simplified probe used in experimental work, and input coupling capacitor to remove d.c. 
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variations, the result is likely to be trivial. 
Before concluding this part, it will be 

well to say something about the output 
stage which is controlled by the electronic 
switch. The arrangement referred to earlier, 
which was used for some experimental tests, 
is shown in Fig. 5. The transistors Tri are 
the output transistors of the two signal 
channels, and they are switched by Tr2 
which have square waves applied in oppo- 
site phase to their bases; when Tr2a con- 
ducts Tr2b is cut off and vice versa. 

When a Tr2 is cut off the Tri to which it 
is connected operates as a normal amplifier 
with collector load R, and emitter resistor 
RE. When a Tr2 is conductive it drains 
sufficient current through RE to cut off the 
Tri to which it is connected. Tria and Trtb 
have a common load resistor R, and in this 
way the signals from the two channels are 
alternatively routed to the oscilloscope. 

The oscilloscope input capacitance is 
about 30 pF and 1 ft of coaxial cable adds 
20 pF. With 5 pF for strays, the total 
capacitance is 55 pF. If R, is 330 SI, then at 
5 MHz, the response is 
-20 log [1+co2C2R2] 

= -10 log [1+0.572] = -122 dB. 

At 10 MHz, it is -3.61 dB. This is very 
reasonable as a starting point. 

If RE = Rc the gain will be unity, or 
nearly so. 

With a minimum supply of 10.5 V, maxi- 
mum output demands that VcE be one-half 
of the supply voltage and so lc = 5.25/ 
0.66 = 7.95 mA. The emitter is then 2.625 V 
above earth and the base about 0.65 V 
higher, or about 3.3 V. The maximum 
signal output will then approach 52 V p -p. 
The collector dissipation will be 5.25 x 7.95 
= 41.8 mW. Each transistor Tri operates 
for only 50 % of the time, however, so each 
has a mean current of 4 mA and a mean 
dissipation of 21 mW in round figures. 

Experimentally, it was found unnecessary 
to operate at quite such a high current and 
the decision was made to set VB at 2.7 V, 

Fig. 5. This diagram shows the two output 
stages Tri of the two signal channels. These 
are turned on and off alternately by 
transistors Tr2 which are in turn driven 
on and off by push-pull square waves on 
their bases. 
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making VE = 205 V, and Ic = 6.21 mA. 
Consequently, VcE = 10.5 -41 = 6.4 V and 
the dissipation is 39.9 mW. With Ve., = 
13.5 V, if VE is unaltered the current is 
unchanged and so VcE rises by 3 V to 9.4 V 
and the dissipation to 58.4 mW. The maxi- 
mum mean dissipation is thus 292 mW. 

Typically, the thermal resistance is 0.5°C/ 
mW, and Vim changes by 2 mV/°C. Thus 
VEE falls by 1 mV/mW for a constant 
ambient temperature. The change of mean 
dissipation with Ve,. is 29.2-21 = 82 mW 
and so VBE decreases by 8.2 mV when Ve,, is 
at its maximum, and VE rises by the same 
amount and VcE drops by twice this, or 
16.4 mV. The current rise is 0.0082/0.33 =- 

0.0249 mA. At Vi,., = 13.5 V, therefore, Ic = 
6.235 mA and VcE = 9.4-00164 = 9.384 V, 
making P, = 58.5 mW. The change is quite 
negligible. 

The normal output is 1 V p -p maximum. 
It is desirable to design for twice this to 
ensure a factor of safety; this is 1 V. The 
base of Tr 1 swings from 1.7 V to 3.7 V with 
respect to earth, since the bias is set at 
2.7 V. To cut-off Tr 1, therefore, Tr2 must 
draw sufficient current through RE to bring 
the emitter of Trt at least 3.7 V above 
earth. The current must thus be at least 
3.7/033 = 112 mA. The BC107 transistor 
has a VEB rating of 6 V maximum. Thus, VE 

must not exceed 6+ 1.7 = 7.7 V and so I 
must be under 7.7/033 = 23.3 mA. 

If Tr2 is saturated with a high supply 
voltage (13.5 V), VCE2 02 V, and the 
total resistance must be greater than 13.3/ 
23.3 = 057 k.22. A resistance of more than 
570-330 = 240 û must be included in the 
collector circuit to limit the current. If the 
current is to exceed 11.2 mA on low supply 
voltage (105 V), the resistance must not be 
greater than 103/11.2 = 916 û, so the 
collector resistance must be under 916 - 330 
= 586 fl. This assumes that the base current 

is negligible, which may not be true under 
saturated conditions. We thus see that the 
collector resistance of Tr2 must lie between 
240 S2 and 586 û, and 470 n would seem a 
suitable choice. 

With a conventional bistable driving Tr2 
at its base, the bistable output will vary from 

12V 

Fig. 6. The circuit of Fig. 5 redrawn with 
component values and protective resistors 
in the base and collector circuits of the 
switching transistors. 

about 02 V to perhaps 2 V below VC.,. It may 
be less than this, but taking this figure, the 
maximum will be 11.5 V. The emitter 
voltage of Tr2 will be at least 3.7 V, so the 
effective base -emitter drive will be 11.5- 
3.7 = 4.8 V. If we arbitrarily limit the base 
current to 0.5 mA, a series resistor of 9.6 kn 

10 k11 must be placed in series with the 
base of Tr2. The resistor can, in fact, be a 
little less than this because the above figure 
includes the output resistance of the bistable 
which is likely to be 1.5-2.5 kn. 

The output stages and their switching 
transistors are shown in Fig. 6 with the 
above calculated circuit values. A final 
decision, of course, depends on a trial. We 
might find, for example, that 10 kû base 
resistors make the switching speed too low 
and we may have to think again. 

So far the supply voltage has been con- 
sidered but little. It is, however, obvious 
that with the low signal voltage no high 
voltage supply is needed. The output stage 
could, in fact, be designed for a 6-V supply. 
As will appear later, the amplifier really 
demands more and the decision was made 
quite early to adopt a nominal 12 V supply. 
It was desired to avoid a stabilized supply 
and so a tolerance of +1.5 V on the supply 
was allowed. It was thought that this 
would be sufficient to cover a ±6 % mains 
voltage and component tolerances. 

High-speed cassette 
duplicator 
A tape speed of 1.9m /s (75 i.p.s.) is used 
in a new cassette duplicating system, 
intended for schools, libraries and the like 
which is being produced by Ampex. The 
equipment consists of a master unit which 
plays back the master tape to five slave 
duplicating units. Each duplicating unit 
will handle 45, sixty -minute playing time 
cassettes, in one hour; all tracks are 
duplicated at the same time. The sequence 
of events goes something like this: With a 
cassette in position a slave unit will carry 
out the recording in 45 seconds; it then 
takes 17 seconds to rewind the tape which 
is done at 3.8m/s (150 i.p.s.); finally the 
cassette is ejected and a new one is 
automatically loaded, accounting for a 
further five seconds. The system, which has 
five slave units, will therefore produce 
five duplicated cassettes every 67 seconds. 

The tape transports employ vacuum 
servo columns. The tape is pulled out of 
the cassette into vacuum chambers and 
against the heads. The result is close 
tape -to -head contact and precise and 
gentle tape handling despite the very high 
tape speed. The bandwidth of the 
electronics is 32OkHz. 

Announcements 

An S -band air surveillance radar, the AR -15, has 
been introduced by Plessey which replaces the AR -1 
introduced in 1965, of which over 100 (valued at 
approximately £10M) are now in service throughout 
the world. The AR -15 is available in both static and 
air transportable versions. It uses fully variable 
polarization, low noise parametric amplifiers, tunable 
magnetrons, digital moving target indication, 
background averaging techniques for clutter 
suppression, and multi p.r.f. integration for best 
target response. 

Ericsson Marine, the newly formed marine 
communications department of the Ericsson Group, 
has set up a marine training school for ships' radio 
officers at the Norway Trade Centre in Pall Mall 
London. The first three-week course, for Cunard 
officers, began on 5th July. Initially, courses will be 
confined to experienced ships' radio officers and 
electronic technicians to familiarize them with the 
company's equipment. 

A new collective call sign, GZXV; has been allocated 
to Ericsson Marine. It will be principally used to 
facilitate 'all ships' calls in the operation of the 
Ericsson Marine service to shipowners. 

A course of eight evening lectures on video recording 
systems starts at Norwood Technical College, 
Knight's Hill, London, SE27. OTX. On 19th 
October. Fee £2. 

The Service Division of Marconi Instruments Ltd has 
been appointed as an approved repair and calibration 
centre for the Salford Electrical Instruments range of 
multirange test instruments. Both companies are in 
the GEC Group. 

Eight of Canada's major civil airports are to have 
Marconi `bright' radar displays, type S3006, 
incorporated into their air traffic control systems. 
The value of the order is in excess of £ 100,000. 

The Carrier Corporation, of California, has 
announced an agreement in principle for the 
acquisition of Reliance Controls Ltd, of Swindon, 
Wiltshire, formed in the 1930s. Bowmar Instrument 
Corp., of Fort Wayne, Indiana, at present own 55% 
of the Reliance share capital and Booker McConnell 
Ltd of London, 45%. The transaction will involve 
approximately £0.25M. 

Hamlin Electronics Inc., reed switch manufacturers 
of Wisconsin, U.S.A., have acquired Inter -Market 
Services Ltd, and re-formed it as Hamlin Electronics 
Ltd. The new company will market the complete 
range of Hamlin reed switches and power packs in 
the U.K. and Scandinavia, as did Inter -Market 
Services. 

Servicing of test gear of all types is offered by a new 
service introduced by S. C. Munson, 9 Leas Road, 
Warlingham, Surrey CR3 9LN. (Tel.: 01-820 3830.) 

Pye Telecommunications Ltd has appointed the 
Hallicrafters Company, of Illinois, exclusive U.S.A. 
distributor of its land mobile radio equipment. 

UK Solenoid Ltd, rotary switch and contractor 
manufacturers, are moving from Hungerford, 
Berkshire, to 115 London Road, Newbury, 
Berkshire. (Tel: Newbury 5991.) 

T.E.M. Sales Ltd, of Crawley, Sussex, have been 
appointed distributors for R.E.M. Inc., of California. 
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Ten Practical F.E.T. Source -follower 
Circuits 
by J. O. M. Jenkins*, M.sc. 

Virtually every source -follower configuration can be covered from ten basic circuits, and by considering the related parameters a designer can 
obtain consistent performance despite inherent device variations. It is true to say that insufficient knowledge and a paucity of written matter 
has rather inhibited the use of f.e.ts in circuit design. This is regrettable, as the high input impedance and low output impedance of the 
field-effect device suits it to impedance transformations with bipolars. 
There are two basic connections for source followers-with gate feedback and without gate feedback, and for simplicity these are taken 
separately. 

Biasing without feedback 
1. A self -bias arrangement in which the voltage drop across Rs biases the gate through R G. Since no gate -to -source voltage (VGS) can be 
developed when ID= 0, the self -bias load line will pass through the origin. Using the 2N4339 as a standard for this and the other configurations, 
the quiescent drain current lies between 0.25 and 0.55mA when RS= 1 k Q. Hence the quiescent output voltage lies between 0.25 and 0.55V. 

2. A similar arrangement to the above with a negative supply (- Vss) added. This provides an advantage over the first arrangement: 
namely that the signal voltage can now swing negatively to approximately - V55. The two bias lines shown are for V5S= - 15V and 

V5s= - 1.6V. In the first case .the quiescent output voltage lies between +0.18 and +0.74V; in the second between +0.3V and +0.82V. 

3. Here a current source improves drain -current (ID) stability, hence the bias load line will be horizontal when ID= constant current. For ID 
= 0.3mA the quiescent output voltage is between +0.15 and 0.7V. 

4. This is similar to 3, except that the current source is now f.e.t. A which allows constant current, the value of which corresponds to a VGS= 0 

volts. It will be seen that f.e.t. A loses current linearity as its VDS approaches zero, so that this technique can only be used to bias fe.ts which 
have a significantly higher pinch -off voltage than the f.e.t. forming the current source. 

5. By using a pair of matched f.e.ts, one as a source follower and the other as a current source, the operating drain current (IDQ) is set by R52. 
In this case (1.5k 0) the drain current can be in the range 0.2 to 0.42mA (as shown by the intercepts). However, as the Eels are matched VGSI 

=VGs2; and since IDI=ID2, by making RS1=Rs2 the voltage across A -B will equal the voltage across C -D, which in this case is zero. 
This arrangement exhibits zero or near -zero offset, and if the fe.ts are temperature matched at the operating ID, the arrangement will provide 
zero or near -zero temperature drift. 

Biasing with feedback 
The following circuits appear in the same sequence as before for comparative purposes. In each case RG is returned to a point such that almost 
unity feedback is provided to the lower end of RG If the value of R s is selected so that RG is returned to zero d.c. volts (except for 6), then 
the input/output offset is zero. R1 is usually much larger than Rs. 

6. This arrangement is suitable for a.c: coupled circuits, and with Rs « R1 provides near unity feedback. The bias load line is set by the value 
of Rs. The output load line, however, is the sum of Rs+R1. The feedback voltage (VFB) at the junction of Rs/R1 is determined by the 
intercept of this R 5 + R1 load line with the VGs axis. Quiescent output voltage is VFB - VGs. 

7. Here Rs can be trimmed to provide zero offset. Reference to the graph shows that Rs will be between 6700 and 2.5kQ (and very much less 
than R1). The source load line intercepts the VGS axis at V55 = - VGG = - 15V. Note that this load line is not perfectly flat; it has a slope 
of - 1/50k because the current source is not perfect, having a finite impedance however high. 

8. Here R1 is replaced by the ideal current source, and as this has theoretical infinite impedance, the load line is now perfectly flat. 

9. By taking the output from the top of Rs, output impedance is reduced, and Rs must be trimmed if the circuit is to operate effectively. 
The constant -current load line (Is = 0.3mA) and the effect of a lkQ source resistor is shown to provide an offset voltage between 0.2 and 
0.75V. The intercept of the R5 load line and the VGs axis sets the voltage (VFB) at the junction of Rs and the current source. For Rs = 1kQ, 
VFB will lie between -0.1V and -0.45V. Since VFB appears at the gate, it must be zero if the d.c. input impedance of the circuit is to be 
preserved. This can be done by trimming Rs (dotted line) the biasing, then reverting to that of circuit 8. 

10. This is identical to circuit 5 except that feedback is added to raise the input impedance. 

* Siliconix Ltd. 
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Summary 
Circuits 1, 4 and 6 can accept only positive and small negative signals, as the source resistors are to ground. All other circuits can handle large 

positive and negative signals inhibited only by the available supply voltages and device breakdown voltage. Circuits 3, 4, 5, 8, 9 and 10 employ 

current sources to improve ID stability and improve gain. Of these 4, 5 and 10 employ f.e.ts as current sources. Circuits 5, 7 and 10 employ 

a source resistor, Rs, which may be selected to provide a quiescent output voltage equal to zero. Circuits 5 and 10 use matched fe.ts. Rsis 
selected to set ID near the specified low -drift operating current. The input-output offset voltage is zero. 
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Simple Crosshatch and Dot Generator 
A generator developed from the circuit published in the September 
1968 issue which is cheap enough to install permanently in a colour 
television receiver 

by A. W. Critchley* 

The crosshatch pattern of white lines has 
proved to be the best type of pattern to 
carry out the convergence adjustments on 
a television receiver, although white dots 
are sometimes used. Either pattern is pos- 
sible with the circuit described by means 
of a changeover switch or link. 

The generator has four disadvantages 
as can be expected with such a simple 
device: the receiver has to be synchronized 
by a transmitted programme; the pattern 
position on the screen depends on the type 
of pulses feeding the generator; the 
pattern can occur during some of the 

*Television Equipment Division of E.M.I. Elec- 
tronics Ltd. 
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flyback time causing a foldover; and the 
horizontal lines may not be evenly spaced. 
The latter three disadvantages are not very 
serious provided that the pattern is station- 
ary and the lines are fewer in number than 
the normal crosshatch pattern of some 
twenty-six in each direction. 

Waveforms 
The waveform required from the generator 
consists of two independent sets of pulses 
representing the vertical and horizontal 
lines of the crosshatch. Vertical lines are 
some 200ns wide with a repetition every 
Sus or so, but occurring only during the 
active, or scanning, line time, of the pic - 

Polystyrene 
125V 

(3 R3 
2 470 

12 

06 
270p 

R9 
470 

R14 
270 

1/VV 

10 

D7 

R12 
1k 

5 

2 

010 
150n 

Polystyrene 
200V 

9 

VERTICAL 
LINES 

R16 
1k 

04 270p 

+ 5V 

R18 
1k 

HORIZONTAL 
LINES 

ture which is approximately 52us for 625 
line systems). Horizontal line pulses last 
for one such active line and recur once 
every thirty-two lines or so, also only 
during the active line -times of the picture. 
The repetition rates of these horizontal 
pattern lines are not important provided 
that they occur only during the picture 
time and they are steady. The actual 
number of crosshatch lines is continu- 
ously variable in both directions over a 
three to one range. 

Vertical lines: These are generated by a 
multivibrator which is permitted to run 
only during the active lines of the picture 
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Fig. 1. Block diagram of the crosshatch generator. 
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as both line and field blanking are applied 
to prevent any pattern during flyback 
time. This blanking depends on the widths 
of the timebase pulses used and varies 
from receiver to receiver. It is likely that 
the blanking will not be perfect and 
some foldover of the pattern is to be 

expected depending on the receiver. 

Horizontal lines: The basic oscillator is a 

multivibrator which is driven by field fly- 

back pulses. The output square wave is 

differentiated ' to form a pulse of about 
64ris duration and is used to open a gate 
which is also fed with narrow line - 
frequency pulses. The output of this gate 
will consist of one narrow line pulse for 
every period of oscillation which is given 
the timing of the trailing -edge of the 
line -flyback driving pulse by differentiation 
before the gate. This timing is also the 
start of the active-line-as near as can be 
obtained by simple means. An R -S bistable 
is triggered by this single pulse and is 

thereby turned 'on' at the start of the 
active line. The 'off input of the bistable is 

fed with continuous line driving pulses 
which start at the end of the active line 
and finish before the 'on' pulse. The net 
result is an output from the bistable of one 
active line once per period of oscillation of 
the multivibrator. 

The effect of varying the oscillator fre- 
quency is to cause a `shuffling' of the 
horizontal lines as the optimum frequen- 
cies are passed through with a relatively 

Hor. 
lines 

Vert. 
nes 

smooth variation in the number of hori- 
zontal lines obtained. These lines are 
always of the correct length. 

Circuit description (Fig. 1) 

C D D2 and R, form an excess -voltage 
protection circuit for the negative -going 
line -scan input pulses. Integrated circuit 
la amplifies and clips this signal to give 
clean rectangular positive -going pulses 
into i.c. lb. This pulse is also fed to an 
attentuating network consisting of R3 and 
R, which together form one timing resistor 
for the vertical line multivibrator i.c. 3a 
and 3c. 

R, and R, are virtually in parallel when 
the input to the network is low during the 
picture time and the multivibrator then 
oscillates normally. When the input from 
i.c. la is high the multivator is 

prevented from oscillating because the 
potential at the input of i.c. 3a is such as 
to turn it off. R 3 is really an isolating 
resistor to remove the shunting effect of 
the low -impedance output of i.c. la from 
the timing resistor R4, but since the paral- 
lel combination of R3 and R4 is low, then 
the value of C2 is correspondingly higher 
than C3. By this means the oscillator 
always has the same conditions at the 
start, of every picture line. C, and C3, with 
R3 and R16 form the rest of the multivibra- 
tor. 

The output from i.e. lb is also used to 
help to control the starting and stopping of 
the multivibrator and in fact improves the 
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Fig. 2 (Upper) Photograph of the printed circuit board shown actual size (101 mm 

in length). (Below)Drawing of the component side of the board. 
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linearity of the first space in the cross- 
hatchlpattern. There is a feed of field scan 
pulses to i.e. 3a to inhibit the multivibrator 
during the field flyback time. 

The field -scan negative -going pulse is 

used to drive the horizontal line multivib- 
rator l.c. le and 2c in the same manner as 
for the vertical oscillator except that the 
value Of C8 has to be kept low because of 
its physical size. Therefore the input resis- 

tor is replaced by a diode to provide 
automatic isolation of the timing resistor 
from the gate output. 

Both the multivibrators generate 
approximately square waves and both of 
them feéd differentiating networks. The 
vertical line network of C, and R6 provides 
a positive -going pulse of some 200ns 
width at the input to i.c. 3b-the negative - 
going pulses being ignored by this gate 
because they merely turn the gate 'on' 
harder than it already is whereas the 
positive -edges turn it 'off' required. 

A similar network of C10 and R 14 with 
R generates the positive -going 64/us 

pulse at the input to i.c. 2a. The other 
input to i.c. 2a is the positive -going pulse 
with the timing of the line -scan drive pulse 
trailing -edge, which is obtained by yet 
another, differentiating network C6 and R9. 

The negative -going output of i.c. 2a, 
which is one narrow line pulse for every 
cycle of oscillation of the multivibrator, 
feeds the bistable input of i.c. 2d. The 
other side of the bistable is fed from i.c. lb 
with cleaned -up negative -going line -scan 
flyback pulses. Integrated circuit 2d pro- 
vides the output of positive -going single 
active lines, or horizontal lines of the 
pattern, and these are combined with the 
vertical lines in i.c. 3d, via i.e. lf, to form a 

crosshatch of 4V peak -to -peak positive - 
going pulses at i.c. 3d. output. To enable a 
single -pole switch to be used-or a simple 
link-for switching to dots-the invertor 
if has to be used in the leed to i.c. 3d and 
its inptrt has a low value resistor R7 to 
earth sp that when dots are selected the 
input of i.c. if is virtually earthed and so 
its output is `high' and permits i.c. 3d to 
act as an invertor for the dot signal from 
i.c. 3b. 

The simple multivibrators used in this 
generator have the very poor stability 
factor of some 30% change in the period 
of oscillation per volt of supply. 

Construction and testing 
Construction should present little 

difficulty if the printed circuit board 
illustrated in Fig. 2, is employed. 
Normally the amount of testing required 
for such a unit is very small especially with 
integrated circuit construction since the 
unit either works or it doesn't. However in 

the case of this crosshatch generator the 
supply arrangement and the various 
connections need to be optimized. 

The value of R, the zener series 
resistance should be chosen to allow 
some 20mA through the zener diode 
whilst the complete generator takes 40mA 
making a total of 60mA at 5.1 V. 

Next the line pulse resistor R, should 
be chosen to give between 2.5 and 4 V 
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peak -to -peak at C,. When this is so there 
should be an output from the generator, 
with the switch set to crosshatch, which 
can be fed into the luminance amplifier. 
R1, can then be adjusted to give a suitable 
number of vertical lines. 

For optimum results on the receiver, the 
colour should be turned off, the brightness 
increased and the contrast decreased, so 
that the receiver remains synchronized 
and the crosshatch appears on top of the 
picture. 

For the best results the output signal 
should be fed into the luminance amplifier 
after the detector output amplifier stage, 
where the video is positive -going for white. 
R8 determines the crosshatch amplitude. 
Feeding into the amplifier before the sync. 
separator does cause a slight problem with 
vertical sync. if the horizontal lines occur 
just before the field sync. pulse. However 
adjustment of the number of horizontal 
lines should prevent trouble in which_ the 
receiver `chases its own tail'. 

The field input resistor R1, is chosen 
to give a peak -to -peak reading of 2.5 to 
4 V at C,. The polarity of C, depends 
on the input source. If the line & field 
pulse sources do not exceed the i.c. supply 
voltages --at any time-then the 
protection diodes are not necessary and 
should be omitted. This should be 
observed by means of an oscilloscope. 

Fig. 3. The prototype. 

When the field input pulses are correct 
the output should contain horizontal lines 
as well as vertical lines, but they will 
probably be jittering about and R18 should 
therefore be adjusted. On turning this 
control clockwise the lines will be 
observed to get wider apart, and fewer in 
number, in reasonably smooth steps with 
certain positions of vertical jitter. It, should 
be a simple matter to find several positions 
where the pattern is stationary. 

R17 can, now be set so that the 
horizontal lines are not of double 
thickness, but at the same time none are 
omitted. The optimum setting may vary 
slightly with different settings of R18. The 
setting of R1, may also slightly affect the 
jitter. 

If the generator output resistor R8 is 
sufficiently high then the 'removal of the 
generator's supply should cause no 
noticeable effects on tote normal picture in 
which case this is a simple means of 
switching the crosshatch pattern off. 
Otherwise the output feed will have to be 
removed instead of switching off the 
supply. 

The input and output connections may 
be made with ordinary insulated wire as 
all feeds are of relatively low impedance, 
but care should be taken with the run of 
the output lead due to stray capacitance 
reducing the amplitude of the vertical 
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lines. If this happens then C° should be 
increased in value slightly. 

Appendix 
Operation of crosshatch generator with 
B.R.C. 3000 series colour receivers 

R, should be 3.3k2, R10 should be 
8.2kQ, R8 should be 12kQ, Rt5 the zener 
resistor, is 470Q, 3W-stood away from 
the board and C5 should be 150nF. 
Line pulse: Chrominance board, Junction 
of C337, R359 and R362. Solder the lead to 
the end of R362 nearest the back of the 
receiver. 
Field pulse: Field Scan board. Solder the 
wire to the top pin of the R427 (field hold 
potentiometer). 
Output: I.F. Board. L, /R 127. Solder the 
wire to the end of this combination nearest 
to the front of the receiver (above 
VT105)-keep the length fairly short. 
Earth: Convenient point on the i.f. board. 
+30V. P.U. board. Solder the lead to the 

5 Q resistor on the top of the lower board- 
the end which goes to the positive end, 
of W620. This lead should be taken via a 
suitably placed on/off switch to the 
generator. 

Method of operation 
Turn off the colour, turn down the 
contrast, and turn up the brightness a 
little. The potentiometers should be 
adjusted for optimum results. Note that 
the horizontal lines upset the field timebase 
at certain settings because the crosshatch 
signal is put into the video chain before the 
sync. separator and the field timebase 
tends to chase 'its own tail'. 

The Line and Field pulses should be 2.5 
to 3.5 V p.p. at the inputs to the i.c's when 
the generator is switched on and about 
2 V when off. 

Both these waveforms are fairly wide 
and thus there is no visible fold -over or 
flyback. 

The pattern is still visible under 
no -transmission conditions but the video 
noise masks the crosshatch and renders it 
unusable. 

A worthwhile modification to the 
receiver would be to replace R423 on the 
field scan board by a 4700 poten- 
tiometer (from earth) with a 1.8kQ 
resistor in series. The potentiometer slider 
is then the field output point. The voltage 
at this point should be set to be less than 
5 V p.p. The input capacitor and diodes 
on the generator field input can be deleted 
if this is done. The series resistor should be 
retained but changed in value to 220Q or 
so, to protect the i.c.-otherwise D5 could 
be retained instead. 

A further improvement would be a 
series -regulator in the supply to the 
generator instead of the zener arrangement 
in order to reduce the supply impedance 
and thereby eliminate the slight tilting of 
the vertical lines at the right -hand -side of 
the picture which occurs when the zener 
supply is used. Each vertical section 
between horizontal lines is tilted by about 
a line thickness and whilst the effect does 
not affect the observation of convergence 
errors, the pattern does not look good. 
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Square -root Circuit 
Using dual silicon -gate m.o.s.f.e.t. to give 1% accuracy 

B. L. Hart*, B.Sc., M.I.E.R.E., M.I.E.E.E., and A. Cheetham*, M.Sc., M.I.E.R.E. 

There are various ways of achieving the 
square -root operation-for instance the 
biased diode and multiplier techniques.t 
However, a simple low-cost approach is 

made possible by the capability to make an 
fe.t. with an accurate square -law transfer 
characteristic, and of making pairs with 
their electrical parameters almost identical. 

Consider the circuit arrangement shown 
below, in which the direct -coupled dif- 

ferential amplifier has a d.c. and low - 
frequency small -signal voltage gain A,, and 
Tr1 constitutes two matched p -channel 
enhancement -mode devices of a dual 
m.o.s.f.e.t. unit. One of the devices-Tn.- 
is in the feedback network of the amplifier 
and passes the input current I ; the other- 
Trlb-is connected in series with the output 
of the amplifier and passes a small constant 
current derived from the interconnection of 
the integrated bipolar transistor pair Tr2. 
Transistor Tr1b cancels out part of the 
amplifier output voltage. 

As Tr1 operate with drain -gate straps, 
each has a voltage -current relationship of 
the form 

'SD= (VSG-vT)2 

where Is') is the source -drain current, VsG is 
the source -gate voltage, VT is the threshold 
voltage, and 'P is the device constant (a 

function of material type, doping, geometry). 
(The order of the subscripts for I, V cor- 
responds to positive values of these quan- 
tities for a p -channel enhancement device.). 

For simplicity in a first -order approxima- 
tion assume that Tr1 have identical VT's and 
identical values of T. Assuming A, > 1 and 
ignoring the input current, feedback action 
ensures that 

ISD1 = I = VI/R ='P(VSGS-VT)2 (i) 

If ,//sD2/1' < VT then VsG2 ^ VT (2) 

But, 

VO = (V561- VS62) 

Using equations (1) and (2) in (3) 

Vo = /VJ/'PR 

For the special case 'PR = 1 volt, 

Vo= AT,. 

*North East London Polytechnic 

tC. A. A. Wass. "An introduction to electronic ana- 
logue computers". Pergamon: 1956 

The successful practical realization of 
equation (4) depends on the choice of Tr1. 

Now for V, ; 0, the amplifier output 
voltage is approximately VT; thus for 
maximum range in Vo m.o.s.f.e.ts with a 
low VT are required. This suggests the use 
of devices made by the silicon gate process. 
Preliminary measurements indicated a VT 

< 1.5 V and a VT matching of a few milli- 
volts for the two devices of the recent 
silicon -gate dual m.o.s.f.e.t. type ME1202 
(Marconi -Elliott Microelectronics) so this 
was used. The amplifier can be any good 
quality operational amplifier : a Burr -Brown 
type 3057/01 was used. Values for VEE and 
RE were chosen so that Tr2 (SL301-A, 
Plessey) in the "current mirror" configura- 
tion supply a current Ism x VE/RE x 5µA. 

A convenient way of operating the circuit, 
and the one used for the tests reported here, 
is to set V1 at a point V,' in the middle of the 
desired input operating range, then adjust R 
so that a precision digital voltmeter indicates 

Vo = Vo' = VI'. This ensures 'PR = 1 

in equation (4) and hence the validity of 
equation (5) at the "set" point 

A selection of the results obtained with 
one of the units is given in the table, in 
which the fourth column records the error e 

calculated from 

e = I(Vo- Vr)/I x 100%. 

To obtain the readings shown the circuit was 
set up at -V = -4.000 V. For a 20-V 
input range the maximum departure from 

4ISD1 

-V1 R 

4 
VSG2 

1SD2 

Tr2b 

Vo 

VEE 

Using a m.o.sfe.t. with an accurate square - 
law characteristic in a feedback loop is 

the basis of this simple square -root circuit. 

square -root law behaviour is less than 1 %. 

Other readings (not given) show this to be 
true also when the circuit is set up at 
-V1 = -9.000 V. 

Test results showing accuracy of 
square -root circuit 

-v, ./v, vo 

-05000 07071 06960 1.6% 

-07500 08660 0.8692 
-1.000 1.000 1009 
-2000 1414 1.424 

-4000 2.000 2000 < 1% 

-9000 3000 2998 
-1600 4000 4.009 
-2000 4.472 4492 
-25.00 5000 5073 1.4% 

Set-up point 

Throughout VI has been taken as a 
positive quantity-the circuit extracts the 
square root of the magnitude of an applied 
negative signal. To find the root of the 
magnitude of a positive voltage the circuit 
must be preceded with a unity -gain inverting 
amplifier. 

Correction 
Audio sweep generator 
F. H. Trist has asked us to make some additions 
to the circuit of his suggested sweep generator 
(page 337, July issue). In the v.c.o., a 10-kS2 

resistor should be connected at the junction of 
the l0 -µF coupling capacitor with the following 
resistor and to earth. In the output level 
amplifier, a 470-0 resistor should be connected 
between the negative input of the i.c. and earth. 
The three level -control resistors in the feedback 
loop should be reduced by three orders of 
magnitude. In the frequency -to -voltage 
converter, a l0-kS2 resistor should be con- 
nected between the negative input of the second 
Lc. and earth. In this circuit, we apologise for 
showing the X -output incorrectly connected. 
It should be taken from the wiper of switch Se, 
and the commón connection of the capacitors 
earthed. 
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News of the Month 

Scientific fellowship 
for authors 
A scientific fellowship, worth over £750, is 
to be awarded by the Butterworth Group 
to commemorate 25 years of scientific 
publishing. The Fellowship, to be 
presented annually from October, 1972, is 
designed to allow would-be authors to take 
time off from their work to write a book. 
By this means, each year, Butterworths 
hope to encourage a work on some aspect 
of a physical or biological science, or its 
application. Proposals will be judged both 
on academic merit and relevance to 
current research. 

Candidates should work in a British 
university or institute or in an industrial 
laboratory of similar standing. Depending 
on the amount of work involved, the 
fellowship will be tenable for a period of 
three to twelve months, and during this 
time advances against royalties will be 
made to cover the loss of normal income. 
In addition an award of £750 will be 
made on acceptance of the manuscript. 

The fellowship will be awarded by 
Butterworth's Scientific Advisory Board 
whose members are: Professor Sir Harold 
Thompson, C.B.E., F.R.S., (Department 
of Physical Chemistry, University of 
Oxford); Professor D. H. R. Barton, 
F.R.S., (Department of Chemistry, 
Imperial College, London); J. A. Charles 

(Department of Physics, University of 
Bristol) and Professor J. L. Harley, F.R.S., 
(Department of Forestry Science, 
University of Oxford). 

Applications must be submitted by 1st 
October, 1971 and must be backed by a 
head of department. It is expected that the 
fellow will be selected in the same month. 
Applicants should write for more 
information and entry forms to The 
Scientific Publisher, Butterworth Group, 
88 Kingsway, London WC2B 6AB. 

Atlantic air traffic 
control by satellite 
Further steps towards using satellite 
communication links for air traffic control 
are being taken with the award of a study 
contract to the Marconi Company by the 
Department of Trade and Industry. Under 
the contract Marconi's Radio and Space 
Communications Division will prepare a 
detailed analysis of the ground -based parts 
of a possible aeronautical satellite system 
for the North Atlantic. This will entail a 
detailed study of the ground equipment 

necessary to relay several different types 
of information between aircraft and 
ground via satellite and to determine the 
best way of putting the study into practice. 

Aircraft over the North Atlantic are 
under the control' of oceanic air 
traffic control centres and the present 
system is under the jurisdiction of several 
centres including Gander in Newfound- 
land, Prestwick in Scotland, New York 
and Santa Maria (Azores). Aircraft report 
to these stations using normal h.f. radio, 
to give position information derived from 
their own on -board navigational 
instruments. 

Improvements to the system are made 
continuously to cope with the demand of 
increasing transatlantic air traffic and it is 
in anticipation of the time when current 
methods are no longer effective, that 
consideration of satellite systems is being 
undertaken on both sides of the Atlantic. 

Computer telegram system 
The Post Office has placed a £3.25M 
order with Pye/'T.M.C. for a computer - 
controlled telegram routing system which 
will replace electro -mechanical systems in 
1973 at Cardinal House, Farringdon St, 
London. It will be the largest system of its 
type in the world and will be controlling 
the receipt and dispatch of the 21 million 
international telegrams handled in Britain 
every year. 

Initially the equipment will receive 
telegrams for transmission abroad from 
international area offices throughout the 
country and will perform all the necessary 
switching and routing automatically. The 
same process will apply to telegrams 
received from abroad which will be 
automatically routed to the appropriate 
area office. Eventually the system will 
convert addresses on incoming telegrams 
to the telex address (if there is one) so that 
the message can be immediately sent over 
the telex network. 

Radar at Heathrow 
Marconi Radar Systems has received an 
order from the Ministry of Defence 
(Aviation Supply), on behalf of the 
Department of Trade and Industry, to 
supply a high -power, 50cm trans- 
mitter /receiver to replace radar equipment 
at Heathrow Airport which has been in 
service for twelve years. The new 
transmitter /receiver (type S2020) is a 
self-contained 500kW 50cm equipment 
designed for use in coherent moving target 
indication systems and will be installed 
towards the end of the year. The power 
amplifier stage is a three -cavity klystron 
valve, with a typical life of 30,000 hours. 

(left) S2020 radar for Heathrow 
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Surveillance system for 
Southampton docks 
An extensive surveillance system is to be 
installed to provide increased safety to 
shipping using the port of Southampton. 
The scheme is being carried out by the 
British Transport Docks Board. Decca 
Radar and Marconi Communications 
Systems have been awarded contracts 
totalling over £0.25M. 

Decca Radar are to equip two 
unmanned radar stations, at Hythe and 
Calshot, from which data will be 
transmitted by microwave link to six 
400mm displays in the operations room at 
the port communications centre. At 
Calshot and Hythe the radar stations will 
consist of 7.6m scanners mounted at a 
height of 33m. Remote control of both 
stations will be effected by microwave 
link to the port communications centre. 
The six displays to be installed by Decca 
in the operations room will be able to 
receive data from either unmanned station 
(two normally being fed from Hythe and 
four from Calshot). The Decca computer - 
assisted measurement system will be 
provided for all six displays, and a 
Deccaspot system will be available on all 
pictures received from Calshot. The 
former system uses a small Honeywell 
computer to enable rapid and accurate 
measurements to be made of any point, 
such as a ship's position, relative to any 
other point on the display. Deccaspot, a 
method employing a series of bright spots 
on the display to depict with great 
accuracy any permanent feature required, 
will be used to delineate the centre of the 
navigation channel from Southampton 
Docks. 

Desk -top optical mark reader 
Interscan Data Systems (U.K.) Ltd, 
normally associated with complex and 
expensive, optical character recognition 
machines, have announced a new low-cost 
relatively simple document reader. The 
new reader-there are two versions-can 
be operated by a company for as little as 
£2,000 per year. Once loaded the reader 
will continue to operate all day without 
attention. 

The machine, called o.m.r. (optical 
mark reader) reads characters on special 
forms and gives an output in computer 
compatible code. As long as the 
characters are put in the correct position 
on the form they can be machine or 
hand printed. 

The reading head, which is made to 
mechanically scan the rows of characters, 
consists of two photodiodes which 
simultaneously read the upper and lower 
halves of the characters. Only vertical 
sections of the characters are sensed, 
horizontal marks being redundant. The 
reading head also contains two magnetic 
proximity sensors which provide clock 

Submarine cable 
repeaters being manu- 
factured in an S.T.C. 
plant under clinical 
conditions. Repeaters 
of this sort will be 
used on a new £22M 
transatlantic cable 
(CANTAT-2) which 
will run from Wide - 
mouth Bay in Corn- 
wall to Halifax in 
Nova Scotia. The 
14MHz coaxial cable 
will carry 1840 
simultaneous tele- 
phone conversations: 
Repeaters will be 
fitted at intervals of 
about six nautical 
miles. S.T.C. have 
been awarded the 
contract by the Post 
Office and it is 
calculated that the 
cost is about £6 per 
circuit per mile. 

pulses, when a character is under the 
reading head, from castellations machined 
into a piece of metal mounted parallel to 
the moving reading head. 

Document size can vary from 50 X 

100mm to 216 X 280mm and the reading 
speed is up to 20 characters per second. 
The makers say that the equipment costs 
less than a paper tape station to hire and 
has ten times the throughput. To another 
piece of equipment the machines 
electronically look like a Teletype machine 
and therefore can be easily interfaced with 
other data processing equipment or the 
output can be recorded on a casette tape 
recorder. 

Motorists' laser warning 
system 
Scientifica and Cook Electronics are 
working hard to find new applications for 
the laser. Recently they described a 
system, which could be used on small 
airfields, employing a laser to provide a 
visible glide path to assist landing aircraft. 

Another idea, and apparently a good 
one, entailed fitting photocell detectors on 
the nose of aircraft and connecting them 
to the aircraft's intercom system. The idea 
being that the control tower staff could 
contact an aircraft on the airfield very 
quickly in an emergency using a 
modulated laser beam regardless of the 
channel selected on the aircraft's radio. 

An extension of this idea has resulted in 
photocells being fitted to a motor car, the 

cells being connected directly to the a.f. 
stage of the car's radio so that it is 
possible to transmit warning messages to 
motorists by using a diffused laser beam 
directed down the centre of the 
carriageway. Trials have shown that this 
idea works well in practice. 

One -plus -one equals 
party line privacy 
One -plus -one is the name given to a new 
piece of equipment which is to be installed 
on an experimental basis at 10,000 
locations up and down the country by the 
Post Office. It enables two subscribers to 
share a line to a telephone exchange with 
complete privacy and if desired both 
subscribers can use their telephones at the 
same time. 

A filter is fitted at the point where 
the line from the exchange divides to go 
to the individual telephones. One of the 
telephones operates in the normal manner 
at audio frequencies and does not require 
any additional equipment. Two carrier 
frequencies are used for the second 
telephone, 40kHz for send and 64kHz for 
receive. Equipment at the exchange and at 
the subscriber's premises carries out the 
necessary modulation and demodulation 
functions. Electronic equipment at the 
subscriber's end is powered by a small 
nickel -cadmium battery which is trickle 
charged over the line from the exchange. 
The system was designed by G.E.C's 
Telephone division laboratories at Aycliffe. 
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Letters to the Editor 
The Editor does not necessarily endorse opinions expressed by his correspondents 

Ceramic pickup equalization 
Without reflecting on other parts of Mr. 
Burrows' article in the July issue I am 
appalled at his ability to read out of context. 

His quotation from my book `Pick-ups: 
Key to Hi-Fi' is given as a myth about 
`electrical loading affecting the mechanical 
operation' of a pickup. 

But the quotation clearly mentions 
correction by electrical means (via element 
capacity), of a mechanically accomplished 
equalization. It has nothing to do with 
damping mechanical resonances at all. It 
seems this myth belongs to Mr. Burrows. 
JOHN WALTON, 
Windsor, 
Berks. 

I was interested in the excellent article 
by Mr. Burrows (July issue) basing the 
mechanical/electro independence of pick- 
ups on low energy conversion. This is 
the first time that I have seen this 
direction of approach. 

However, it is only fair to point out 
that hosts of manufacturers other than 
Leak imply by instruction booklet or text 
or input circuit design that an approxi- 
mation to velocity characteristics is 
achieved by connecting a piezo pickup 
across the relatively low value load of an 
R.I.A.A.-equalized input. 

Surely the point of the exercise is that 
all quality amplifiers are deliberately 
equipped with R.I.A.A. low-level inputs 
so that the advantage can be taken of 
the optimum performance at the present 
state of the art provided by the magnetic 
cartridge? 

The lack of simple solid-state, high 
resistance inputs prior to the fe.t. 
obviously made it necessary for manu- 
facturers to suggest a simple artifice to 
accommodate the minority of lower -fi' 
piezo users. Since the f.e.t. has become 
more commonplace and less costly, 
manufacturers who consider that the 
piezo cartridge is being treated unfairly 
are yielding designs with an fe.t. input 
solely for piezo cartridges or in addition 
to the usual R.I.A.A.-equalized input. 
The piezo input is typically 2M Q, and 
with this kind of cartridge mild bass 
roll -off is not always amiss. 

In my judgment it is debatable whether 
manufacturers would have very much 

call for an amplifier with a specifically 
engineered piezo input possibly requiring 
adjustment to suit the cartridge used. 
The hi-fi enthusiast is a magnetic man for 
various ' reasons, and now that magnetic 
species of surprisingly high quality (in 
terms of the three main parameters of 
tracking performance, frequency response 
and crosstalk) are available for a few 
pounds the man hitherto piezo prone is 
turning towards electromagnetic energy 
for this programme source. 

Apart from the obvious lack of true 
velocity coincidence by running a typical 
piezo across 47kS) into an R.I.A.A.- 
equalized circuit, the major offence is 
pre -amplifier overload, since this partner- 
ship is not uncommonly practised without 
input attenuation. Bearing in mind the 
poor overload margin of such pre -ampli- 
fiers it is possible that this rates higher 
in the poor-piezo-quality stakes than 
lack of absolute equalizing. 
GORDON J. KING, 
Brixham, 
Devon. 

Transformer phase reversal 
I am most grateful to your eminent con- 
tributor `Cathode Ray' for throwing his 
very considerable professional weight 
behind the campaign for the truth about 
the transformer (June p.285). Although, as 
he explained, he had to argue the matter on 
paper without practical demonstration, 
I take it that your readers can and will 
check the experimental fact as to the phase 
relations between terminal voltages and 
currents in primary and secondary for 
themselves (see circuit); or perhaps not, 
since during the past seven years of teaching 
the experimental fact (preceded by two 
years of teaching orthodox phase 
reversal!) I have invariably found that 
lecturers will argue heatedly for an hour 
among themselves but when invited to make 
a five-minute measurement say they haven't 
got the time. 

Electronics is above all (apart from 
instrument transformers, where only the 
direction of a wattmeter deflection is at 
stake) the field where phase cannot be 
fumbled. A power engineer, paralleling two 
10 MVA transformers and assuming a 

phase reversal in both, will come to no 
harm, being protected no doubt by the 
same Divinity which looks after children 
and drunks. But an audio amplifier designer 
getting his transformer polarities wrong in 
a feedback amplifier is going to produce 
fierce oscillations and a damaged loud- 
speaker. It would be helpful therefore, if 
manufacturers of interstage transformers 
who do mark winding starts and finishes, 

A.C. 
supply 

c.r.o. c.r.o. 
Yt ¡-- Y2 

S S - --1 
,1_ 
I I 

Load 
I loptional 
LTJ 

- - J 
F F 
c.r.0 C.r.O. 

E E 

If the starts and finishes of the windings 
are not marked they can be quickly 
established by measuring the inductance of 
the two windings in series. The connection 
giving the larger inductance is that in which 
the finish of one winding is connected to 
the start of the other winding. 

and some others who don't, would tell us 
what the phase relations in their trans- 
formers are, and if manufacturers of 
feedback amplifiers using interstage 
transformers and output transformers 
would say what phase relations they 
assumed in designing their amplifiers and 
getting them to work so very satisfactorily. 
VICTOR MAYES, 
Gloucester Technical College, 
Gloucester. 

Audio sweep generators 
While Mr. F. H. Trist is to be congratulated 
for answering the long -felt need for an 
audio sweep generator, we feel that his 
design (July issue) falls short of engineer- 
ing requirements on several counts. 

1. Sweep frequency range. The 10:1 
frequency change satisfies only a small 
proportion of the possible uses; in fact only 
those for investigating narrow -band filters. 
A 1,000:1 change, from 20Hz to 20kHz 
seems a minimum specification for ampli- 
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fiers, tone controls and filters, and this sort 
of range is normally offered by commercial 
designs. 

2. An amplitude accuracy of 1dB is mar- 
ginally adequate for transducer measure- 
ments, and not good enough for amplifier 
and filter work. 

3. A sweep time of four seconds is only 
suitable for oscilloscopes with c.r.t. 
phosphors which most users are unlikely 
to have. 

4. Logarithmic scaling of both frequency 
and amplitude axes in all graphical repre- 
sentation in audio engineering is normal and 
necessary. To give one example, it is not 
possible to differentiate between a 26dB 
and a 40dB notch filter on an oscilloscope, 
if the system responds linearly to amplitude. 
(A fast enough sweep time to make the use 
of a normal oscilloscope possible can be 
achieved only if the sweep is logarithmic.) 

It seems to us that most of the drawbacks 
in Trist's design result from the wrong 
choice of oscillator. Any bridge -type oscil- 
lator is far too "sensitive" (in the sense that 
Bode gives the term') to achieve a wide 
frequency change without unreasonably 
close matching of components. The design 
considered demands 5% matching of f.e.t. 
drain -source resistances for only a 10:1 
frequency range, and even then an a.g.c. 
network is needed to compensate for the 
varying losses in the bridge. Furthermore 
this a.g.c. system introduces another 
time constant into the oscillator, which is 
too long to allow for amplitude correction 
during the sweep. 

Two alternatives to the bridge oscillator 
suggest themselves, if only to eliminate 
component selection and complex setting - 
up procedures (Trist's calibrator alone 
contains fifteen pre-sets); these are the non 
sinusoidal oscillator' and the two -integrator 
loop'. A switched Miller integrator, of 
which Trist's ramp generator is an example, 
can itself be frequency controlled by 
another ramp generator, producing a 
swept triangular wave with its amplitude 
independent of component matching and 
fixed only by the reference level of the 
comparator. Provided this triangular 
waveform is equilateral, a pure sinusoid 
can be obtained with a simple function 
generator. A diode network will produce 
better than 3% harmonic distortion' and 
other methods easily better this`. Alterna- 
tively the two -integrator loop generates 
sine waves with amplitude fixed by a limiter 
and tracking errors between the two 
frequency varying elements produce 
proportionate errors in frequency only, 
none in amplitude. Frequency ratios of 
1,000:1 are easily obtainable, in practice 
with both the above oscillator types. 

We are working on a sweep generator 
using a two -integrator loop, which we 
hope to submit for publication shortly. 
Although our design requires a greater 
number of i.c. operational amplifiers, it 
does satisfy requirements 1-4 above namely 
a 1,000:1 sweep range, good amplitude 
accuracy, fast sweep rate and logarithmic 
frequency and amplitude axes. We feel 
therefore that alternative oscillators to the 
Wien bridge should be considered by those 
interested in sweep oscillator design. 

A. FALLA, R. S. SNELL, 
University of Sussex, 
Brighton. 
1. H. W. Bode: Network analysis and feedback 
amplifier design (p52), D. Van Nostrand, NJ. 1945. 
2. P. J. Kindiman: `Sound synthesis: a flexible 
modular approach with i.cs', I.E.E.E. Transactions 
on Audio, Vol. AU -16 no. 4, Dec. 1968. 
3. E. F. Good: 'A two-phase low -frequency 
oscillator', Electronic Engineering, Apr. 19, '57. 
4. `Triangular -to -sine convertor', Electronics, 
Vol. 38, no. 5, p96. 

The author replies: 
It was with considerable interest that I read 
Messrs Falla and Snell's comments on my 
sweep generator. Before answering each 
point in turn, may I say that all of them 
occurred to me (unceasingly!) during 
design stages. 

(1). Perhaps I did not state sufficiently 
clearly that there are four frequency ranges 
available at the flick of a switch, thus 
enabling 10-105Hz to be covered. This 
seems to me to be of greater use than 
squeezing the entire spectrum into some 
4 in of c.r.o. display. I do not consider the 
range quoted by Falla and Snell as ade- 
quate; my system allows break points to be 
studied in detail-you don't gaze at the 
stars whilst tying your shoelace! 

(2). It is doubtful whether a linearity of 
better than 1dB is necessary in any audio 
system. In any case, displaying the input tò 
the network under study will reveal where 
and by how much the amplitude varies 
during a sweep. 

(3). I should point out that: 
(a) Only the lowest range is limited to a 
4 second sweep. 
(b) Ideally, for normal c.r.o. work, a sweep 
rate in excess of 25/sec. is required, in order 
to fool the eye. My system would generate 
garbage at this speed, even if the a.g.c. 
could respond fast enough, as there is no 
control over the starting phase of the 
oscillator. I assume that the two -lag system 
proposed will control this function, but 
sweeping at any rate faster than 0.1 of the 
minimum oscillator frequency will give 
little indication of response as frequency 
will change faster than phase. 

(4). The prototype contained a logarith- 
mic operator to provide the display time - 
base; this was of little practical use, due to 
the non -linearity of the voltage -resistance 
characteristic of the tuning devices. At the 
price-£20 including case-I don't apolo- 
gize. As my unit does not attempt to process 
the signal from the observed network, how 
could it possibly be expected to provide a 
logarithmic amplitude display? Perhaps the 
writers would have me compress the signal 
to the network! 

I do not follow the last sentence of (4). 
Only an antilogarithmic timebase function 
could permit faster sweep rates at low 
frequencies; this would diminish the phase 
problems detailed above; a logarithmic 
function must accentuate them. 

I do not feel that 5% matching of two 
devices is too much to ask for. Falla and 
Snell mentioned diode shaping an equil- 
ateral triangular waveform to produce a 
low -3% is low?-distortion sinusoid. 
If they were to use the switched Miller 

integrator proposed, they would require to 
match a pair of current defining resistors 
to better than 5%. 

It is simply not true that amplitude cor- 
rection is not applied during a sweep. 
The sweep frequency is much lower than 
the minimum oscillator frequency on each 
range; while the smoothing time -constant 
all but eliminates ripple from the oscillator, 
it is small enough to respond to the ramp - 
generator frequency-the fundamental 
frequency at which the amplitude attempts 
to change. I could scarcely claim a maxi- 
mum deviation of ± 0.5dB unless this were 
so. 

Non-linear shaping of a triangular wave- 
form can, by definition, never achieve the 
low -distortion of the Wien bridge. My 
instrument produced less than 1% distor- 
tion at 10Hz; on the upper three ranges no 
reliable reading could be made using a 
Marconi distortion factor meter. 
F. H. TRIST, 
Stoke-on-Trent, 
Staffs. 

Karnaugh map display 
Fig. 5 in the article (published in April) 
showing the `equivalent' circuit for the 
ladder network on Fig. 4 demands some 
clarification. It may have been tempting 
to suggest that for a 00 -input (Fig. 5(a)) 
the value of the equivalent series resistor 
does not matter very much (its value is not 
mentioned) as the operational amplifier, 
with this network connected to its inverting 
input and with the non -inverting input at 
ground, will have an 0V -output whatever 
the input resistance. However, this resist- 
ance together with the feedback resistance 
determines the amplification of the signal 
applied to the non -inverting input. The right 
value is 10/3 kS2. In the same way Fig. 5(d) 
for an 11 -input is in error. the fact that no 
current flows through the two paralleled 
10kQ resistors with unloaded ladder 
doesn't imply that the left hand resistors 
can be neglected when determining the 
equivalent circuit; the two remaining 
10kS2 resistors would give an equivalent 
resistance of 5kS2 whereas in reality it 
should again become 10/3k52. 

A first inspection of the ladder network 
shows that if the terminating resistor had 
not been returned to ground but instead 
used to feed the operational amplifier, 
where it sees a virtual earth, then the two 
voltage sources feeding the ladder would 
have seen exactly the same load (15k.2) 
but this doesn't seem to be a necessary 
requirement. A second inspection shows 
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that the terminatiñg resistor could have 
been dispensed with, even when the ladder 
output had not been connected to a 
virtual earth, without upsetting the 
digital -to -analogue conversion: for an 
unloaded ladder this would have given a 
50% increase in voltage output. The third 
inspection reveals that two (or three) 
resistors instead of five (or six) would have 
done an even better job (Fig.1). 

The clamping circuit shown gives 
considerable voltage loss; if necessary 
this can be improved upon by replacing 
the two silicon diodes by one low -voltage 
zener diode (about 3.3V). With a 4V swing 
even an oscilloscope having an X -sensitivity 
as low as 1 cm/volt would still give a 
readable image. What happens exactly 
when one doesn't use a clamping network? 
From Mr. Crank's observations we may 
infer that only the clock pulse can be 
responsible for a double image but this 
is easier to remedy by using an asymmetric 
clock signal (small ON/OFF ratio); all 
other waveform distortions of the type 
shown will cause some of the 16 centre 
positions of the Karnaugh map to be shifted 
only slightly from an `ideal' orthogonal 
raster in a reproducible way without 
provoking a double image. As these shifts 
are very small their effect will hardly be 
noticeable. A clamping network is 
therefore unnecessary! 

The output swing being much larger 
now than in the original version the two 
operational amplifiers are redundant and 
the output to drive the 'scope can be taken 
direct from the digital -to -analogue con- 
verter. This results in considerable savings 
as the major part of the power supply can 
be dispensed with as well. 

Having now only 5 or 6V available for 
driving the phase -shift oscillator, its output 
amplitude is reduced. The two output resis- 
tances may thus have to be reduced as well. 
The larger resistance is required at the 
collector output and it is therefore this 
output upon which the 1/0 switch should 
act in order to minimize the effect of the 
switching action upon the X -amplitude. It 
is also preferable to connect the switching 
transistor in the "inverted mode" in series 
with a capacitor. 

The total savings are impressive: no 
operational amplifiers instead of two; one 
battery supply instead of three; a one -pole 
switch instead of a three -pole one; one 
electrolytic instead of three; no need for 
diode/resistor clamping; two transistors 
instead of four. 

The final conclusion is that, without 
doing any difficult exercise and while 
retaining some of Mr. Crank's ideas and 
statements, his simplified logic display aid 
could have been further simplified. 
G. J. NAAUER, 
Limeil-Brevannes, 
France. 

The author replies: 
Perhaps Mr. Naaijer misunderstood the 
purpose of my equivalent circuits for the 
ladder networks. The object was to provide 
a simple explanation of how the square 
wave outputs of the counter became a stair- 

case and to have considered the operat- 
ional amplifier as well would have only 
confused the issue. If in my quest for 
simplicity I have offended the purists I 
apologize. Perhaps if the offending dia- 
gram had been labelled `simplified circuit' 
instead of equivalent circuit (with all that 
this implies), the confusion would not 
have arisen. I would recommend that read- 
ers adopt Mr. Naaijer's digital -to -analogue 
converter circuit because of the com- 
ponent saving it affords. 

I can assure Mr. Naaijer that some form 
of counter output waveform correction is 
essential to achieve a `respectable' display. 
The zener diode idea was considered during 
the design but rejected on the grounds that 
two general-purpose silicon diodes can be 
purchased at a lower cost than one low - 
voltage zener diode. By far the best 
solution was that proposed by A. W. 
Critchley in the May issue (p. 257). He 
suggested using four `pull-up' resistors 
connected to the counter outputs. 

The question of dispensing with the 
two operational amplifiers is debatable and 
depends on the use to which the unit is to 
be put. The original intention was that the 
device should be used in schools, I could 
not see many private constructors building 
it. In this application the device would very 
often be required to operate with long 
leads to the oscilloscope, or perhaps several 
oscilloscopes might be used, situated at 
strategic points around the classroom. In 
these circumstances the low output im- 
pedance afforded by the operational ampli- 
fier is essential as the visual effects of 
hum pick-up are particularly unpleasant 
with this type of display. 

No trouble was experienced in the 
prototype with the 1/0 switch loading the 
phase -shift oscillator and I can therefore 
see no point in altering the 1/0 switch if the 
rest of the circuit is built as published 
(with the recommended alterations). If 
Mr. Naaijer's suggestion is adopted it 
would probably be necessary to redesign 
the phase -shift oscillator to run on 6V. 

Most of the component savings claimed 
mean putting up with a high output im- 
pedance with the attendant hazard of hum 
pick-up. Mr. Naaijer's reference to two, 
instead of four, transistors refers to using 
the unused exclusive -OR gates as a 
multivibrator. (This was described in 
A. W. Critchley's letter already published 
and, therefore, the print was removed from 
Mr. Naaijer's letter to avoid duplication.) 
BRIAN CRANK 

Stereo mixer 
For readers who wish to build the designs 
published in the May and June issues, here 
are some details of suitable components. 
Capacitors used in equalization, tone - 
control and filter networks should be 5% 
components, polystyrene types for values 
less than 0.01µF, and polycarbonate 
(e.g. Siemens B32540) above 0.01µF. 
The 4.7pF high -frequency compensation 
capacitors, connected from collector to 
base of the second transistor in Figs. 3, 
8(a) and (b) are not critical and could be 

increased to 10pF so that polystyrene types 
can be used. Electrolytic capacitors are 
from the Mullard C426 and C437 ranges, 
and non -polarized coupling capacitors are 
from the Mullard C280 range. Fixed 
resistors are 5% 1W carbon film, unless 
stated otherwise. 

The apparently blank statements co - 
caning residual noise and mixing level 
made in part 1 (May issue) require explana- 
tion as this point was given theoretical 
treatment in an unpublished part of the 
manuscript. A noise analysis of the virtual - 
earth mixer Fig. 10, shows the signal to 
residual noise to be 1,4 4.k. T. A f.R.n 
where v; is the maximum nominal signal 
at the slider of the channel fader, R is the 
resistance level of the mixer (i.e. the value 
of the channel fader or summing resistor) 
and n is the number of channels. As the 
maximum output of the pre -mixing circuits 
is between 8 and 9V r.m.s. an overload 
margin of 30dB requires v; to be around 
120mV after allowing for a 6dB loss in the 
channel balance control. If R is 201W and 
n is 5, then the residual noise level is 
-84.5dB on a 30kHz noise bandwidth. 
The expression indicates that the residual 
noise level deteriorates as the number of 
channels is increased but is improved by a 
reduction in the resistance level R, and by 
an increase in the signal level at mixing. 
Both the latter effects also reduce the 
overload margin, so a compromise has to be 
found. Alternatively the preset sensitivity 
control can be moved, for example to the 
feedback loop, though this presents its own 
problems of stability. 
HUGH WALKER, 
South Queensferry, 
Scotland. 

F.M. stereo tuner 
I have found that there have been a small 
number of tuners produced to my design* 
which have given signs of instability, and 
I have been able to reproduce this effect 
in my own tuners. The trouble is not 
instability in the normal sense, but gives 
the impression that it is. The trouble is 
`squegging' of the local oscillator, and 
the cure is the standard one-reduce 
the base time -constant. I have found that 
the base capacitor, now 47pF, is best 
reduced to 15 or 22pF, which cures the 
problem; the only side effect being due to 
the slight lessening of oscillator amplitude, 
with a slight reduction in sensitivity. This 
is of little consequence because of the very 
high sensitivity and is largely offset by a 
slight reduction in background noise. 
After changing the base capacitor to 15pF 
in two tuners both of which exhibited the 
apparent instability, there was no trace of 
any effects nor could they be provoked by 
any setting of the tuning or trimming con- 
trols. In both tuners the background 
between stations was very quiet despite a 
sensitivity for 3dB limiting below 1µV. 
L. NELSON -JONES, 
Bournemouth, 
Hants. 

* W. W., April & May 1971. 



Wireless World, August 1971 377 

Phase -locked -loop Stereo Decoder I.C. 

Build a high-performance decoder with the minimum number of 
components 

It is possible to make a high-performance 
phase -locked -loop stereo decoder with 
just sixteen components and a printed 
circuit board. Only one coil is required 
and only one adjustment is necessary. 
The major ccmponent in the decoder is 
an integrated circuit (CA3090Q), con- 
taining 126 transistors, which has just 
been introduced by R.C.A. 

A block diagram of the i.c. is given in 
Fig. 1. The composite output signal from 
the discriminator of an f.m. receiver is 

applied to pin 1 of the i.c. where it is 
amplified for distribution to other parts 
of the chip. The phase -locked -loop con- 
sists of a voltage controlled oscillator 
(v.c.o.), two divide -by -two stages and a 
phase comparator (phase -lock detector). 
An inductor and a capacitor connected 
to pins 15 and 16 give the v.c.o. a natural 
centre frequency of 76kHz. This 76kHz 
signal is divided by four in two cascaded 
divide -by -two stages to provide a 19kHz 

r 

o 
o 
o 

reference for the phase -lock detector. 
The phase -lock detector compares the 
locally generated 19kHz signal with the 
incoming 19kHz pilot tone and provides 
an output to alter the operating frequency 
of the v.c.o. if there is any difference. The 
bandwidth of this loop-which may be 
likened to a servo system-is determined 
by an RC network connected to pin 14. 

The whole purpose of the loop is to 
regenerate the 38kHz sub -carrier which 
is suppressed at the transmitter before 
the signal is transmitted. The 38kHz sub - 
carrier is necessary to demodulate the 
composite stereo signal and the action of 
the loop ensures that the regenerated 
sub -carrier is very closely related in phase 
to the transmitted 19kHz pilot tone. 

When the v.c.o. is running at exactly 
the right frequency the output from the 
phase -lock detector is zero so it is neces- 
sary to provide a second detector, to sense 
the presence of the pilot tone, in order 
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(A) Composite signal (B) Stereo enable signal (C) Stereo gating signal (D) Difference signal 

Fig. 1. Block diagram of the CA3090 integrated circuit which forms the major part ofa 
phase -locked -loop stereo decoder. 

that the chip can distinguish between a 
stereo and a mono signal-the pilot tone 
is not present on a mono signal. 

This detector is called the pilot pres- 
ence detector and it is driven by a second 
divide -by -two stage operating from the 
chip's 38kHz line. The resulting 19kHz 
signal is compared with the composite 
input signal and if a pilot tone is present 
the pilot presence detector trips a Schmitt 
trigger. The sensitivity of the pilot presence 
detector is set by a resistor connected 
between pins 7 and 8. With the value shown 
in Fig. 2, a 4mV input signal (pin 1) will 
be sufficient to operate the Schmitt trigger. 
If greater sensitivity is required the re- 
sistor can be replaced with a 4.7mH coil 
in series with 15nF capacitor across pins 7 

and 8. The Schmitt trigger will then 
operate at 3.3mV (off at 2mV) and an 
improved overload characteristic is 
obtained as a by-product. An RC combin- 
ation connected to pin 6 is a filter for the 
pilot presence detector. 

When the Schmitt trigger operates it 
lights the stereo indicator lamp via an 
integral driver amplifier and informs the 
left/right channel detector that a stereo 
signal is being received and switches the 
whole chip to stereo operation. 

The left/right channel detector uses 
the 38kHz sub -carrier (stereo gating 
signal), generated by the phase -locked - 
loop, and the composite input signal to 
produce a stereo difference signal which 
drives the matrixing circuits. The matrix 
extracts the left and right channel outputs 
from the composite input signal in the 
normal way and after amplification the 
left and right channel outputs appear at 
pins 9 and 10. 

Practical notes 
The complete circuit diagram is given in 
Fig. 2 and little need be said about it as the 
purposes of most of the components have 
already been described. The capacitors 
C, and CZ provide the necessary de - 
emphasis and the two IOkSQ resistors are 
the collector loads of the 'open ended' 
channel amplifier output transistors. 

The stereo indicator lamp can be a 
light -emitting diode as shown or a normal 
filament lamp which may be connected in 
place of the light emitting diode and 680(1 
series resistor provided that the lamp does 
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Fig. 2. Additional components required to complete the decoder. For operation in the UK 
(501us de -emphasis) change the value of the 7.5nS capacitors to 5nS. 

not consume more than 14mA at 12V. 
If a higher current lamp is used an out- 
board driver transistor must be added. 
The inset shows circuits using either a 
p -n -p or an n -p -n transistor. The tran- 
sistor type is not critical provided that it 
can handle the lamp current. For instance, 
a 40mA, 12V, lamp could be used if it 
were driven by a BC 108 (use the n -p -n 
circuit in this case). However, the maximum 
lamp current-whatever the transistor 
used-should not exceed 100mA because 
the drive is limited to 14mA. Anyway 
who wants to use a searchlight to indicate 
that a stereo signal is being received! 

The decoder can be built on the printed 
circuit board shown in Fig. 3 full size, or 
`pin -board' construction can be employed. 
The 2mH coil can be obtained from Harro- 
gate Radio Ltd., 2/3 Sykes Grove, 
Harrogate, Yorks., price 15p including 
postage, etc. Ask for type 87BN135BX2. 
The prototype used a coil of American 
origin. The type we have specified in fact 
contains two coils so for this application 
use coil pins 3 and 4 only. A slight alter- 
ation too the printed circuit board may be 
necessary. Alternatively use any 2mH 
coil which allows a ± 25% adjustment. 

When connecting the decoder to the 
discriminator output of a receiver care 
should be taken to ensure that the re- 
ceiver's de -emphasis network is dis- 
connected. The decoder will accept inputs 
between 40 and 400mV. If the discriminator 

of your receiver provides an output 
higher than this use a potentiometer of 
about 100k to reduce the signal. Make 
sure your receiver has enough bandwidth 
for stereo operation. 

Two methods may be employed to set-up 
the decoder both of which are extremely 
simple. If you have access to a digital 
frequency meter connect it to pin 15 of 
the i.c. and adjust the core of the 2mH 
coil to give 76kHz. This adjustment is 

done when there is no input to pin I. 
The second method of adjustment does 

not require the use of any test equipment. 
Connect the decoder to a receiver via a 
100kS2 potentiometer and tune in a stereo 
broadcast. Start with the core of the 
2mH coil fully out and the potentiometer 
set to give maximum input to the decoder. 
Screw in the core of the 2mH coil until 
the stereo indicator lamp lights; continue 
turning the core in the same direction, 
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counting the turns, until the stereo 
indicator lamp goes out. Set the core at a 
point midway between the points where the 
lamp came on and went off. 

Alter the potentiometer setting so as to 
reduce the input to the decoder and ex- 
tinguish the stereo indicator lamp. Rock 
the core of the 2mH coil about its centre 
position to see if the indicator lamp lights. 
If not, slightly increase the potentiometer 
setting and rock the core again. The correct 
position for the coil's core is the one that 
lights the lamp with the minimum input 
signal. 

R.C.A. manufacture two versions of the 
decoder i.c. One is in a staggered 16 -pin 
dual -in -line package which is used in the 
illustrated printed circuit board and is 
called type CA3090Q, the second-type 
CA3090E- is electrically identical and is 
housed in a conventional 16 -pin dual -in - 
line package. The i.c. is available from 
R.C.A. distributors, price £3.46. 

Typical Decoder Specification 
Input impedance 50kÁ 
Channel separation 40dB 
Channel balance (mono) 0.3dB 
Mono gain 6dB 
Stereo/mono gain 0.3dB 
Indicator lamp turn -on voltage' 4mV 
Capture range (deviation from 

76kHz centre frequency) ± 10% 
Distortion 

2nd harmonic 0.35% 
3rd, 4th and 5th harmonic 0.1% 

19kHz rejection 35dB 
38kHz rejection 25dB 
Input voltage range 40 to 400mV 
Supply voltage 12V 
Supply current 

(lamp off) 22mA 
Operating temperature range -40 to +85°C 

For improved pilot sensitivity and overload 
characteristics replace the 15052 resistor be- 
tween pins 7 and 8 with a coil of 4.7mH in series 
with a capacitor of 0.015pF. 

Fig. 3. Prototype printed circuit hoard 
layout shown actual size. 

Fig. 4. Photograph of the prototype. Because this is a demonstration model built by 
R.C.A. some of the components shown in Fig. 2 are not included. 
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Ceramic Pickup Equalization 
2-Practical low -impedance circuits 
by B. J. C. Burrows, B.Sc. 

This article gives full circuit details of an 
economy and a high-performance pre- 
amplifier which use a new design principle 
to provide optimum performance from 
stereo and mono ceramic cartridges. 

Many ceramic cartridges are capable of 
a very high standard of performance-but 
this is seldom realized in practice. This is 
because conventional pre -amplifiers cannot 
cope satisfactorily with the wide range of 
electrical parameters encountered in 
different makes of ceramic cartridge. 

The two factors that cause the problems 
in pre -amplifiers for piezo-electric cart- 
ridges are (i), self capacitance, and (ii), the 
degree of built-in mechanical equalization. 
In conventionally designed circuits using 
high -value load resistances (1- 2MS2), the 
pickup self -capacitance has a profound 
effect on low -frequency performance and 
hence on the rumble performance. Fig. 1 

shows curves of output voltage against 
frequency for two well known pickups 
when operated into a conventional pre- 
amplifier with 2M12 input impedance. 
These show that the overall frequency 
response is far from flat. 
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Typical pickups vary in capacitance 
from 200pF to greater than 1500pF, and 
with manufacturing tolerances plus the 
uncertain nature of the lead capacitance an 
overall variation of 180pF to > 2000pF is 
possible. To obtain good l.f. performance 
with 180pF needs a loading resistance of 
18M S2 (not 1- M SI as commonly 
provided). If 18M S2 were used with a pickup 
of 2000pF the bass turnover frequency 
would be 4.5Hz! This of course would 
result in very objectionable rumble and l.f. 

(a) 9TAHC into 2Mn and 100pF load 

(b) SCUI into 2Mn load 
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Fig. 1. Voltage/frequency curves of two 
well-known ceramic cartridges when used 
with a conventionally -designed pre -amp 
with R ¡,--2MSl, and a flat frequency 
response. 
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arm resonancet problems. 
Conventional pre -amplifier designs do 

not allow for built-in mechanical equaliza- 
tion which varies from one pickup to 
another, and unfortunately the usual type 
of tone controls are not suitable for pro- 
viding the necessary correction. 

We can draw up a list of performance 
characteristics which an ideal pre -amplifier 
should possess: 
(1) l.f. performance independent of cart- 

ridge capacitance; 
(2) accurate rumble filtering independent 

of cartridge capacitance; 
(3) means of correcting for variability in 

mechanical equalization (i.e. some 
form of 'tone balance' control). 

(4) ability to cope with pickups of widely 
differing output voltages. 

To these may be added: low noise, low 
distortion, good overload capability, built- 
in tone controls, etc. 
Economy pre -amplifier 
The complete circuit of the economy 
design is given in Fig. 2 for a positive h.t. 

tSee Appendix H. 
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Table of values for C C2 & R, in economy circuit. 

Cartridge type C, C2 R, 
(optimum value) 

Comment 

Decca Deram 3.3nF 0.1µF 18-27kQ low output 
Goldring CS91 E 56k 9 
Goldring CS90 3.3nF 0.1ftF 56k9 medium output 
Sonotone 9TAHC 22k9 
Connoisseur SCU 1 3.3nF 0.1µF 0 medium output 
B.S.R. SC5M 
Acos GP94/1 10n 6.8nF 22-56kÁ high output 
Garrard KS40A 

High -gain 
amplifier 

Cp=pickup self -capacitance 

It RB x CB 318µse. tnen for a flat 
overallfrrqu.ncy response 

RA(CA+Cp)=318µsec 

Fig. 3. First -stage design of equalization 
circuit. 
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Fig. 4 Operation of tone -balance control, 
RA in Fig. 3. 
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Make RB several times RC 
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Fig. 5. Baxandall bass lift -and -cut circuit. 

rail system. A negative h.t. rail version is 
given in Appendix I. For normal use connect 
A to A' and B to B' and use full circuit. For 
ultra -economy operation with any of the 
pickups except the Deram or CS91E, the 
second stage may be omitted by connecting 
A direct to B' and omitting the intervening 
circuitry associated with Tr2. Thus a very 
good, yet simple, gramophone amplifier 
may be built by using only Tr, and Tr3 

directly connected into an amplifier with 
100mV sensitivity for full output. 

Design principles of equalization stage 
Last month the merits of the shunt feedback 
(or virtual earth) amplifier were mentioned 
as being very suitable for ceramic pickup 
equalization. Further, it was shown that 
loading the pickup with a low impedance 
had no effect on its internal e.m.f. In the 
present design, then, the effects of the 
variability in capacitance have been elimi- 
nated by swamping the pickup in every 
case with a shunting capacitor of 3.3nF or 
more. An input resistor of 75kQ then gives 
an input time constant of 31814s (equivalent 
to 500Hz); to match this, the feedback 
circuit has a time constant of 318ius also 
(see Fig. 3); the complete circuit has aflat 
frequency response: 

E = constant 
=R6= C CA 

A B 
If any one of the components suffixed A or 
B is made variable, a 'tone balance' type of 
control is achieved in a much simpler 
manner than circuits described previously'. 
RA is the best one to vary and provides 
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Fig. 6. Performance of circuit of Fig. 5 with fa =50Hz and f, = 500Hz. 
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performance variation as in Fig. 4. The 
value of RA to give an overall flat frequency 
response is termed Rn. In practice only 
values of RA between Ro and R0/4 are 
needed to fully correct all ceramic pickups 
for their lack of complete mechanical 
equalization, e.g. the Sonotone 9TAHC 
pickup needs RA=Ra/1.8 and the Con- 
noisseur SCUI needs RA=Re/4. 

With an infinite gain ampljer in Fig. 3, 
overall gain is flat down to d.c. theoretic- 
ally. This is no use in audio work because 
of rumble and the Lf. arm resonance. Some 
form of rumble filtering is essential and 
may be built into the equalization stage by 
using the circuit due to P. J. Baxandall2. 
The essence of this circuit is in Fig. 5, and 
its performance in Fig. 6. 

Economy pre -amplifier specification 

rated output 500mV r.m.s. 
distortion (1KHz) 0.1% at maximum re- 

corded level 
noise below audibility at normal 

listening level 
hum depends on layout and h.t. 

decoupling 
overload capacity > 6dB above maximum 

recorded level 
sensitivity full output for pickup with 

50mVcm/sec 
sensitivity is reduced by raising C, and lowering C2 

to keep C, C2/(C,=C,)^' 
4000pF 

input impedance not applicable 
(68kQ2 for aux input 
connected as shown) 

disc equalization in conjunction with the 
better ceramic pickups 
can be adjusted to flat 
± 1.5dB 30Hz-10KHz. 
Low -frequency perform- 
ance independent of pick- 
up capacitance. 

rumble filter 18dB/oct, fo=50Hz 
independent of pick-up 
capacitance 

low-pass filter fixed, C3=100pF 
gives f_3dB=12KHz 
Scale C3 up in proportion 
for low fade 

tone controls h.f. about±l4dB 
I.f. about± 14dß. 

current consumption 2.5mA, 

0 
6dB/oct 

1Q Without Rc or RD, and Cc short circuited 

©Circuit as drawn, 0=1 

Q3 Circuit as drawn, Q=1, but with 
Cp and CA added as in Fig.2 

® Circuit as drawn, Q=1, with Cp,CA and 
extra 6dB'oct CR circuit added 

6dB'oct 

/ 

12dB'oct ® 

18dB'oct 

5.000 
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6.8k 
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"-"s Recording 
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t 
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100k 
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* 
0.0474 

3,000p TREBLE 
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Ifn 
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óub tivw. 

zomH 1k * 0Otµ.r 
Flat S2 

470k 47 
10,000p 

(11kHz) ~T 
40,000p 
(4kHz) 

33k 33k 15k 

*39k 
--t1 

*t M 
Sib 

*82k *1M 
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O 

*1,000p 

4.7k 

1 Metal oxide or low noise type 
* 55. or better 

1k 

O.047µ 

*10k 

+20V 

470k 2.2k 

BASS 
100k 
lin 

47k 

1µ 

BC109 

+ 

56VOµ 

2-7k 

6.8k 

680 
100p 

Output 

BALANCE 
50k lin 

Fig. 7. Complete circuit of one channel of 'Bailey pre -amplifier'. No circuit changes are 
required for djerent ceramic pickup cartridges, only adjustment of `tone balance' and 
'set level'. 

If a further high-pass RC filter is added, 
1 

1a -21r RC 
where a flat response to nearly 50 Hz is 
achieved with a rapid turnover to a slope of 
18dB/octave to attenuate rumble. Finally, 
with RA adjustable, the tone balance facility 
is still retained as with the basic circuit of 
Fig. 3. It is common to design rumble 
filters with cut -cif frequencies much lower 
than 50Hz; but, to achieve adequate atten- 
uation at 25Hz-a common frequency of 
the l.f. arm resonance-a high value off, is 
required. The actual circuit of Fig. 2 
achieves - 28dB at 15Hz and - 15dB at 
25Hz. In practice this is very satisfactory. 

The economy -design pre -amplifier 
closely matches the theoretical performance 
of Figs. 4 and 6 and provides excellent bass, 
good balance and excellent freedom from 
rumble. As shown in the table relating 
to the main circuit, the only circuit 
changes needed to accommodate different 
pickups are for curbing those with a very 
high output voltage with a capacitive 
divider. In connection with the table of 
values given for the input capacitors it is 
very important to stress that the values 
given must be used as specified and that the 
manufacturers' recommendations regarding 
load impedance and equalization must be 
totally ignored. This circuit has been 
specifically designed to take care of all the 
loading, matching and equalization factors 
and no further components are needed. 

High-performance pre -amplifier specification 

rated output 500mV r.m.s. 
harmonic distortion 0.02% at rated output 
noise -60dB all inputs 

-80dB for tuner and aux 
inputs 

hum negligible with good layout 
overload capacity 23dB over whole audio 

range, infinite for tuner and 
aux 

sensitivity 

input impedance 

disc equalization 

tape equalization 

rumble filter 

low-pass filter 

tone controls 

current consumption 

tuner 250mV 
aux 250mV 
disc magnetic 3mV 
disc ceramic 20mV 
tape 4mV 
mic 10mV 
tuner, aux 60-100KS2 
disc magnetic 47 KS2 

disc ceramic frequency 
dependent 
tape mic 47KS2 

magnetic-RIAA to within 
+ 1dB ceramic-can be 
adjusted to give flat 
response ± 13 -dB I.f. 

response independent of 
cartridge capacitance 
7fi.p.s. with RFB = 39KS2 
15i.p.s. with RFe = 18K12 
3*i.p.s. with RFe = 82KS2 
modified design giving 
higher cut off frequency; 
response at 25Hz is 
-15dB 
switched, flat or cut off 
at any frequency from 4 to 
1 1 KHz (see Ref. 71 

Baxandall type 
treble ± 16dB at extreme 
bass +20dB at extreme 
7mA 

12 

6 

dB 0 
-6 
-12 i i , , 

20 501002005001k 2k 5k 10k20k 
Frequency (Hz) 

To second 
channel 
output 

Fig. 8. Measured voltage/frequency curve 
for a 9TAHC operating into an `economy 
design' circuit with RA=Rol1.8. The curve 
for the SCU1 would be just as flat, but 
with R4=R0/4. 

The economy circuit as described fulfils all 
the design criteria enumerated earlier 
except for the slight inconvenience of 
changing two capacitors if pickups of 
widely differing output voltages are 
exchanged. The noise performance is very 
good with all the cartridges listed apart 
from two (the CS91E and Deram) with 
which it is satisfactory for everything but 
the most exacting requirements. 

High performance pre -amplifier 
This is based on the Bailey' design of 1966 
but with all the subsequent modifications 
to improve the filter° and tone controls 
circuits, plus the addition of a complete 
ceramic -pickup equalizing circuit achieving 
the same performance with ceramic cart- 
ridges as the economy pre -amplifier. The 
complete circuit is given in Fig. 7, which 
also incorporates one further modification 
to raise the cut-off frequency of the rumble 
filter in accordance with the design philos- 
ophy discussed in Appendix II. Equaliza- 
tion for magnetic pickups has been retained 
and is selected by the input selector switch. 
The 'set level' control needs a mention. To 
avoid overloading the input stage, adjust 
the set level control with any particular 
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Aux 

1220k 

t 

TONE BALANCE 

Ceramic C2 
or 

crystal 
pickup 

18k 

150k 

O1µ 

6 800p 

t Metal oxide or low noise type 
*55. or better 

A 
---0--- 

0047µ 

C3 
100p 

501.J. 

25V 

20k 
lin 

TREBLE 
B 

1µ 

820 

Fig. 9. Economy circuit arranged for negative h.t. rail. For values of C C2, and R see table earlier. 

cartridge to give comfortable listening 
level with the main volume control at about 
half of its maximum rotation. This control 
need be only a preset with screwdriver slot 
adjustable from the back of the pre- 
amplifier. The tone balance could be the 
same, or it could be brought out as a front 
panel control, or as a skeleton pot mounted 
internally or even a `select -on -test' fixed 
resistor. 

On paper, the specification of the high 
performance pre -amplifier looks most 
impressive, but subjectively the economy 
version is very good indeed, and both 
represent a considerable improvement on 
conventional designs in that reproducible 
low -frequency performance, effective 
rumble filtering independent of pickup 
capacitance, and a simple means of correct- 
ing for partial mechanical equalization have 
been incorporated. Fig. 8 in conjunction 
with Fig. 1 gives a comparison of the per- 
formance of the Sonotone 9TAHC and 
Connoisseur SCU1 using conventional 
loading (2MQ plus flat amplifier), compared 
with the measured results on the author's 
9TAHC using the economy circuit. 

The calculated performance of the 
Connoisseur SCU1 with R4 =R0/4 is a 
straight line coincident with the 0dB line 
on Fig. 8, although in practice there would 
be a variation of up to ± 1dB about the 0dB 
line. 

Modifications to provide a similar stan- 
dard of performance with the Dinsdale 
Mark I and Mark II pre -amplifier circuits 
were incorporated in a previous article6. 

Appendix! 
Alteration of economy circuit for negative 
h.t. rail operation, e.g. from a germanium - 
transistor amplifier like the Dinsdale 
Mark I or H, is basically to return all elec- 

trolytic capacitors to the positive potential 
rail, viz. the earth line (see Fig. 9). There 
are no modifications to circuit values apart 
from the voltage rating of the electrolytics. 

Appendix II 

Arm resonance (l.f.) is the tendency toward 
damped oscillation at a low frequency and 
is exhibited by most pickup arms. It has the 
effect of greatly increasing the cartridge 
output voltage at or near the resonant 
frequency. The frequency, fu; is normally 
in the range 10-25Hz, so its effect is to 
greatly increase rumble. The frequency of 
the oscillation is: 

1 

flf= 27r MCHz 

M is the mass of cartridge plus effective 
mass of arm measured at cartridge. 
C is the compliance of stylus cantilever 
suspension. With M in grams, C is in 
cm/dyne. 
With modern high compliance cartridges it 
is desirable to keep M very low-hence 
lightweight headshells-to make fir as high 
as possible. Generally speaking the lower 
the frequency of resonance the higher the 
Q, and vice versa. But a higher resonant 
frequency is more trouble electrically. A 
low -frequency high -Q resonance causes 
mechanical difficulties-the pickup tends 
to leave the record surface when excited. 
A resonance at 25Hz is acceptable mechan- 
ically if the Q is low enough and its elec- 
trical effects can be removed with a steep 
slope filter. Below this resonant frequency 
the cartridge output voltage falls off very 
sharply indeed (24dB/octave) thus provid- 
ing the required severe attenuation of 
sub -audio frequencies. 

With regard to pre -amplifier design, the 
point to note is that the highest amplitude 
rumble components will be at, or near, the 

470k 

*10k 

100k 
lin 
BASS 

0.047 
0-011.t* 

10k log/antilog 
BALANCE 

(stereo only) 

oV 

10k log 
VOLUME 

200p. 
T 25V 

l.f. arm resonance. A filter in the pre- 
amplifier should ideally provide 12dB or 
more of attenuation at 25Hz, yet not inter- 
fere with l.f. audio response. A cut off 
frequency of 50Hz with slope approaching 
18dB/octave is a very good compromise 
since it causes very little error in the R.I.A.A. 
equalization, yet gives - 15dB at 25Hz and 
- 25dB at 15Hz. 
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The Diagnosis of Logical Faults 
Conclusion 

by R. G. Bennetts*, B.Sc., M.Sc. 

One of the problems that the designer and user of logical systems is confronted with is that of 
testing the logical functioning of the circuits within the system. The procedure is usually split 
into two main processes-namely a simple go/no go test followed by, in the event of a no go 
decision, a more thorough analysis to determine the location of the fault. The former is known 
as fault detection whereas the full detection and location process is termed diagnosis. It is the 
purpose of this series of two articles to illustrate, through the use of examples, some of the 
techniques that have been developed to assist in determining the necessary tests and to comment 
on their advantages and disadvantages. The first part of this article appeared last month and 
concludes this month with a discussion of Boolean difference and partitioning techniques. 

3: Boolean difference 
Before describiflg how the Boolean differ- 
ence can be used to determine a detection 
test set, it is instructive to define the term 
"Boolean difference" and show how it may 
be derived. 

Consider a Boolean function z given by : 

z =.f(x1x2 ... x; ... xn), 

x1 - x, = primary inputs 

If x; is in error, then a new functionzx, is 
defined by : 

Zx, = g(x1 x2 ... x; ... xn) 

i.e., z,5 is formed by replacing x; (z;) in z with 
(xi). The Boo)ean difference, 

dz 

dx, 

is defined : 

dz = ZZx 
dx; 

= h(x1x2 . . . xn) 

*Department of Electronics, University of 
Southampton 

THE PROBLEM THE CIRCUIT EXAMPLE 

Z = +ac+ab 
= ta+b)(a+c)+ab 

Fig. 4. The circu3 example; reproduced 
from last month's issue. 

where O denotes the Boolean exclusive -OR 
operator. 

As an example, we will derive the Boolean 
difference expression for the example circuit 
with primary input "C3" as "xi". (This was 
given in Fig. 4 last month and is repeated 
here.) 

From Fig. 4, 

z = áb+ác+ab 

= C1C2+CiC3+CIC2 

Zc3 = C1C2+C1C3+C1C2 
dz (CIC2+CiC3+C1C2)O 

dC3 

C1 C2+C1C3+C1 C2) 

There are mathematical rules for manipu- 
lating such expressions but for a small 
number of input variables, the Karnaugh 
map (K -map) can be used quite easily and 
also serves to illustrate very clearly the actual 
exclusive -OR operation. The procedure is 
to map Z into one K -map, ZC3 into another 
and by comparing similar locations to 

derive the mapping of 
dC 

by inserting a 1 

3 

if there is a difference in the values at the two 
locations, otherwise blank. The method is 
illustrated in Fig. 8. 

Returning to the theory, let us examine 
the significance of the Boolean difference 
expression. If there is a fault in the value of 

0102 
00 01 11 10 

x;, then the function that the faulty network 
will realize will be that defined by Z. 
Under these conditions, the faulty output 
will differ from the true output only for 

those terms that make 
dz 

= 1, i.e. 
dz 

de- 
dx1 dx; 

fines the full set of inputs (tests) that will 
cause an incorrect and hence observable 
output if there is a fault in the logical value 
of x;. Note that so far we have not defined 
whether x; is s -a-1 or s-a-O-only that it is 
logically incorrect. It therefore remains to 

dz partition the set of tests defined by - 
dx; 

into those pertaining to x; s -a-1 and x; s -a-0. 
This is achieved by splitting the list of all 
tests into those containing x; and those 
containing x;. The former will demand a 1 

on x; and therefore test for x; s -a-0 and the 
latter conversely will test for x; s -a-1. 

dz 
Thus, for 

dC 
in Fig. 8 : 

3 

dz 
-j-e-3 C1C2C3+C1C2C3 

and the CIC2C3 (t3) term defines the test 
for C3/0 (f5) and CIC2C3 (t2) defines the 
test C3/1 (f6). These can be confirmed from 
the detection matrix Go of Fig. 6 (last month). 
Note that for each fault, there is only one 
test and hence t2 and t3 are both essential. 

As another example, we will consider how 
the Boolean difference can be used to 
determine the tests for a fault on one of the 
lines that is not a primary input, C4 say. 

As above, we have : 

Z = C1C2+C1C3+C1C2 
and C4 = C I + Cz 

CI C2 (by De Morgan's theorem) 

by substitution Z = C4+ C, C3+CIC2 

z 

Fig. 8. Karnaugh maps for deriving dz/dC3. 

ZC3 

0102 

00 01 11 10 

dz 
d C3 
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and ZC4 = C4+C1 C3 +C1 C2 

By using four variable K -maps, the Boo- 

lean difference d is found to be given by : 

4 

dz 

dC4 - C1C2C3+C1C2C3+C1C2C3+ 

C1 C2 C3 

Now, since C4 = C1+ C2, the only time it 
will be 0 will be when both C1 and C2 are O. 

Thus in order to detect for C4/1, the input 

must contain the terms CI C2. All other com- 
binations of C1 C2 will detect C4/0. From 
this we see that only C1 C2 C3 (t1) will detect 

C4/1 whereas C1C2C3 (t5), C1C2C3 (t4) or 

C1C2C3 (t3) will serve for C4/0, and again 
the fault matrix GD confirms this. 

The Boolean difference tends to be 
limited to circuits having a relatively small 
number of input variables, but it can be 
expressed as a fairly rigid algorithm and 
would seem quite suitable for implementa- 
tion in a computer program. Its main 
advantage is in spotting essential tests and 
once these are known, the path sensitizing 
procedure (discussed last month) for evalu- 
ating all other faults detected by that test 
can be used. Using these two techniques 
together can result in an efficient pro- 
cedure for deriving an optimal test sequence. 

At present, the technique is restricted to 
combinational networks, but successful ex- 
cursions into the area of sequential networks 
have been reported though this aspect is 

still very much in its infancy. 

4: Partitioning 
As has been indicated previously, the 
partitioning technique is more applicable 
to multi -flow testing procedures and this 
calls for certain criteria to be used. Before 
considering these criteria in detail, let us 
consider the basic technique itself. 

The circuit under test is usually simulated 
in order to arrive at the test set for detection 
and/or location and the simulated model 
can be converted from its no-fault version 
fo to any of n previously defined faulty 
versions f 1 --' f,,. (In the case of our example, 
fi -'f16). A test is then applied to all 
versions of the circuit and this will effect a 
partition based on the value at the output. 
The members of each equivalence class, as 
it is called, indicate that the output is the 
same and further tests are required to 
increase the degree of resolution until either 
fo is identified alone (fault detection) or all 
versions are i§olated (fault location). 

The value of this procedure lies in its 
ability to try different tests and ascertain 
which one is best for the job in hand. This 
implies the use of criteria and we will con- 
sider initially the use of the checkout cri- 
terion for fault detection only. Again, we 
will illustrate this through use of the circuit 
example. 

Fault detection using the checkout criterion: 
The initial equivalence class for the example 
circuit is fo --' 116 inclusive and we require 
to isolate fo as quickly as possible by means 
of a set of test inputs. This amounts to 
determining which test separates the largest 

Trst 

to 

t1 

N1 

3 

5 

No. of faulty circuits detected 

N4 N2 

2 

N 3 

0 

t2 4 4 C 

t3 

t4 7 2 1 

t5 7 2 1 

t6 3 2 1 

t7 4 3 2 2 

Fig. 9. Assignment of checkout weighting 
and selection of best tests. 

number of faulty circuits from the good 
circuit-this being the checkout criterion. If 
we look at the detection matrix GD of Fig. 6 

(last month) we can list the number of 
detectable circuits for each test and this is 

shown in column N1 of Fig. 9. 

Obviously, t3 is first choice and this will 
create a partition P1 defined by the two 
equivalence P classes 

¡111 

and P12 whhere: 

{ 

Pit = ofif4f6f8fiofiifi3f15} 

P12 = { 2J3J5f7J9J12f14f16} 

The exercise must now be repeated on the 
equivalence class containing fo and the test 
weightings are shown in column N2 of 
Fig. 9. This can be derived from the detec- 
tion matrix GD by removing all those 
columns in P12 and then counting the 
number of detectable faults on the remaining 
columns. When this is completed, there is a 
choice between t1 and t2 and we shall 
arbitrarily choose t1. This creates the 
partition P2 given by: 

P21 = {f0f1f6f10f11} 

P22 = {f4f8f13f15} 15} 

The procedure is again repeated until 
eventually at partition P; (in this case 
i = 4), fo is isolated from all other versions 
and the full detection set can be defined. 
The remainder of the calculation are shown 
in columns N3 and N4 and the partition 
sequence is shown pictorially in Fig. 10. 

Fault location using the information gain or 
distinguishability criteria: The prime object 
for fault location is to continue partitioning 
of every equivalence class until each version 
fo f16 has been completely isolated as 

fo ->f16 

H0f0 f1 f4 f6 f8 

í10 f11 f13 f15 

-ßt3 

far as possible (obviously indistinguishable 
fault -sets are not subject to any further 
partitioning). To assist this process, two 
criteria have been proposed-information 
gain and distinguishability. 

The information gain criterion is similar in 
concept to the entropy function used in 
information theory. Initially there is un- 
certainty as to which of the fo 116 versions 
of the circuit exists and the application of a 
particular test will remove some of this 
uncertainty, i.e. will result in a gain in 
information. This can be expressed mathe- 
matically as a function of the particular test 
and again a table similar to that of Fig. 9 
would be created enabling the correct test 
selection to be made. 

The alternative criterion is the distin- 
guishability criterion. This is derived in the 
following manner: for a particular equival- 
ence class, one wishes to select the test that 
distinguishes between the greatest number 
of circuits. This amounts to determining 
how many pairs of circuits within the same 
class are distinguishable using test 
0 < i n for n tests. This criterion is more 
applicable to multi -output circuits in which 
the partitioning is to some other radix rather 
than two (binary) and it too can be expressed 
mathematically. Since the example circuit 
has only one output, the partition is simple 
binary as shown in Fig. 10. 

Both criteria are somewhat complex in 
their evaluation and the usual process is to 
derive the full detection partition using the 
relatively simple checkout criterion; de- 
termine the degree of diagnostic resolution 
that is already available and then use the 
more complex criteria to increase the 
resolution to its maximum. If this is applied 
to the partition of Fig. 10, it is found that 
only one further test need be specified in 
order to achieve maximum diagnostic reso- 
lution. The full partition is shown in Fig. 11 

and the addition of t4 enables partitioning of 
{fi f11}, {f4f8} and {f5f7J9fi2{f14fi6}. 
The remaining classes of {f7f9f 2f1 4f 6 } 

and {f6f10} are indistinguishable fault sets 
and consequently cannot be further par- 
titioned without the use of extra access 
such as test points. 

The sequence of test dictated by the par- 
tition is t 3 t 1 t2 t7 t4 and one aspect of this 
approach is that not only can the fault be 
located by analysis of the output sequence 
corresponding to the test set, but that it is 
now possible to specify a test for a particular 
fault. This is a common requirement when 
trouble -shooting new designs. 

fo f1 f6 

t1ot11 

O 

H1f2 f3 15 17 

f9 f12 í 14 16 

Fig. 10. Partition showing detection test set. 

f4 f8 f13 

f15 

f1 f11 -mt 

6 10 

fio 
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Concluding remarks 
I have introduced the general problems 
associated with the diagnosis of faults in 
logical systems and described four of the 
techniques that have been developed to 
assist in determining a satisfactory diag- 
nostic test sequence. The techniques them- 
selves tend to be restrictive but it has been 
indicated how they may be combined in an 
attempt to broaden their overall coverage. 
The real problem however has been shown 
to be in diagnosing faults occurring in 
sequential circuits, and although some of 
the techniques can be applied, they are not 
really satisfactory. Other approaches are 
currently being studied, the most important 
of which is based on an analysis of the state 
table for a sequential circuit. (The state table 
is used to formally describe the behaviour 
of a sequential circuit-much in the same 
way as a truth table does for a combina- 
tional circuit. Every configuration of the 
sequential circuit is defined by a state 
variable and there are procedural techniques 
for deriving the actual circuit, in terms of its 
connections and gates, from the initial 
state table description). 

One major advantage with state table 
analysis is that a check can be made on the 
table at the initial design phase to ascertain 
the diagnosability of the sequential circuit 
it describes and if necessary, apply modi- 
fications to make it fully diagnosable. This 
is a departure from previous diagnostic 
philosophy in that it is now possible to 
make the diagnosis requirement an initial 
design restraint and not something that is 
determined after the circuit has been de- 
signed. State table analysis does rely how- 
ever on being able to formulate the state 
table for the sequential circuit and in the 
case of the intuitive design, this represents 
quite a problem. If however a switching 
theory approach has been adopted in 
designing the circuit, then the state table 
is already known and this in itself is suf- 
ficient justification for using switching 
theory in logical design. 

In this paper, we have confined ourselves 
only to considering faults that can occur 
in logical circuits. The successful diagnosis 
of faults at full system level, a digital com- 
puter say, is a much greater problem and 
the "diagnosis is a design restraint" re- 
quirement becomes even more important. 
The current approach is to devise a hier- 
archical set of tests such that if an overall 
system fault is detected, a more detailed set 
of tests can be applied that will theoretically 
converge onto the fault. This can sometimes 
be somewhat haphazard and really what is 
required is a fundamentally new approach 
to the system design process such that 
diagnostic capability is a design parameter 
not only at circuit level, but also at full 
system level. 

One final comment. The advent of m.s.i. 
and 1.s.i. has caused a shift in emphasis in 
diagnosis requirements in that in general 
one only requires fault location to the 
smallest replaceable unit and if this is a 
full circuit or a sub -system itself i.e. an l.s.i. 
chip, this tends to ease the locational ex- 
tensions of detection techniques, such as 
the fault matrix, since the faults on the same 
chip can be grouped together and treated 
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Fig. 11. Partition showing detection and location test set. 

"en bloc". It does however bring us back 
to the overall system test problems and 
serves to reinforce the comments about 
system check-out techniques. 
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The technique of partitioning has been 
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Circuit Ideas 

F.E.T. voltage regulator 
The regulator described here provides 
fairly good performance with a minimum 
number of components. The basic circuit 
is shown below (top). Any change in output 
voltage caused by a change in load 
resistance alters the gate -source voltage 
of the f.e.t. via R, and R2. This causes 
a compensating change in drain current. 
The stabilization ratio is excellent 
( 1000) but the output resistance is wry 
high R0> 1/YFs > 500Q) and the output 
current is low. To overcome these defects, 
the lower circuit can be used. The out- 
put resistance is greatly reduced and the 
stabilization ratio is still high. The 
maximum output current is limited by the 
allowable dissipation in the final 
transistor. Resistor R3 is chosen toprodgce 
a quiescent current of a few mA in T) 3. An 
experimental set-up using the values shown 
produced a change of less than 0.1V when 
the load current was altered from 0 to 
60mA at 5V output. The effect of temp- 
erature on the output voltage has not been 
investigated but it could probably be 
minimized by appropriate choice of the 
drain current of the f.e.t. 
C. R. MASSON, 
Edinburgh. 

R1 

330k 
TO -02 

Resonator 

Reversed operation of 
`Transfilter' 
Piezo-electric overtone resonators (e.g. 
Brush Clevite "Transfilters") are normally 
used as interstage couplings in i.f. amplifiers. 
where the requirement is to match the 
relatively high output impedance at the 
collector of one stage to the relatively low 
base input impedance of the next. This is 
accomplished by connecting the 'dot' of 
the resonator to the collector and the ̀ ring' 
to the base. In the final i.f. stage shown 
above the impedances run the other way, 
and the resonator is used `backwards' to 
couple the transistor to a high -impedance 
detector. This arrangement gives a useful 
voltage step-up (about 2.5 times) from 

47k 
or 

10k 
preset 

100k 

a.g.c. 
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transistor to detector. The effective loading 
imposed by the detector on the resonator 
(which should be six times the impedance 
at the `ring') can be taken as one quarter of 
the net d.c. load resistance. 
G. W. SHORT, 
South Croydon. 

D.C. motor controller 
Fine control of a d.c. motor can be obtained 
using an op -amp and a tachogenerator. 
The op -amp is used as a voltage sensitive 
switch. In the circuit shown, when the 
output of the generator is less than the 
preset reference voltage the switching 
transistor will bottom and full power will 
be delivered to the motor. Switching will 
take place within one or two millivolts 

R5 
39k 

of the reference voltage. A dual power 
supply is required, but need only be zener 
stabilized. This system allows for infinitely 
variable drive without mechanical com- 
plication. For a record deck, for example, 
the speeds can be set by the simple switch- 
ing of a voltage divider. The op -amp 
switches to within a volt or two of the 
supply rails, and by using a double emitter 
follower large motors can be controlled. 
The reference voltage may be set by 
thermistors, light -dependent resistors 
etc. The experimental arrangement shown 
used an RCA 3047A op -amp, and a 0.25W 
6V motor as generator giving about 4V 
at 13000 r.p.m. 
N. G. A. BOREHAM, 
Newton Abbot, Devon. 
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Electro -optical Gearbox 
using moire fringe technique 

by J. Dinsdale*, M.A. 

Mechanical gearboxes are generally used 
either for transmitting rotary power from 
one shaft to another, where the emphasis 
is on the torque ratio, or for controlling 
the angular velocity of one shaft with 
respect to another, where the emphasis is 

on the velocity ratio. In both cases the 
performance of practical gearboxes falls 
short of the ideal due to variable friction 
losses, backlash, and non -uniform 
velocity transmission caused by errors in 
the form and pitch of individual gears. 

Backlash and friction effects are to 
some extent interdependent; in general, 
attempts to reduce backlash generally lead 
to significant increases in friction losses 
and the degree of backlash may be 
critically dependent on the working 
temperature of the gearbox, itself a 
function of friction losses. 

The accuracy with which motion may 
be transmitted clearly depends on the 
precision of the form of each tooth of the 
gears within the gearbox. A continuous 
linear transmission is desirable first to 
maintain linearity of motion of the member 
being controlled by the gearbox, and 
second, to minimize vibrations which can 
be set up by a non-linear transmission. 
The high -frequency vibrations caused by 
a typical geartrain can lead to rapid 
deterioration of bearings and, more 
seriously, to the early onset of fatigue 
failure. This latter effect is of particular 
significance in aero engines, and much 
work has been devoted in recent years to 
improving the accuracy of gears used in 
aero engines and machine tools. 

In the light of these deficiencies, the 
design of a "gearless" transmission system 
for controlling the angular velocity of a 
shaft with respect to another was 
investigated, the system to possess the 
following properties 

variable speed ratio from 1:999 to 
999:1, numerator and denominator to 
be integral 
minimum backlash-less than 20 arc 
seconds over full working range 
input shaft speed range from zero to 
2000 rev /min (nominal) 
output shaft speed range from zero to 
200 rev /min (nominal) 
bi-directional motion 
output shaft power to be + h.p. 

Principal Research Engineer, Cranfield Unit for 
Precision Engineering 

(nominal) approx. 200 watts 
transmission errors not to exceed 20 
arc seconds at any speed or load up to 
the specified maxima. 

The system t developed consists 
essentially of two shafts: an input or 
driven shaft, and an output or driver shaft 
on which is mounted an electric motor 
(Fig. 1). Both of the shafts are fitted with 
incremental shaft encoders of very high 
resolution. Each encoder consists of a 
glass disc on which has been photographed 
or etched a uniform pattern or grating of 
alternate opaque and transparent radial 
lines. It would not be possible to detect 
individual lines at this spacing by normal 
electro -optical means, but if such a grating 
is mounted in close proximity to a further 
small piece of similar grating (the 
reference grating) and the pair illumin- 
ated by white light, moiré fringes appear 
as a series of broad light and dark bands 
normal to the grating lines. 

The breadth and pitch of the fringes 
depend on the angle between the lines on 
the main grating and the reference. 
Because each moire fringe is formed over 

t Patents applied for 

Input shaft 

X rev/min 

Radial grating 
encoders 

Torque 
motor 

Output shaft f` 

N x rev/min 
M 

Eccentricity 
logic 

a relatively large area (say one sq. cm) by 
the integration of a large number of lines 
on the grating, any small pitch errors or 
blemishes on the grating tend to average 
out to give an extremely accurate fringe 
spacing. In fact, a grating will still give 
observable fringes even when 95% 
of its lines have been mutilated or even 
obliterated. 

When the main grating is moved with 
respect to the reference, the fringes move 
at an equivalent rate; i.e. if the movement 
of the main grating with respect to the 
reference is at a rate of 1000 lines per 
second, then the fringes will move at 1000 
fringes per second. The fringes are of 
such a size that they can easily be detected 
by a suitable photo -detector arrangement 
to give a sinusoidal signal whose frequency 
is proportional to the rate of angular 
rotation of the grating, and the number of 
lines on the grating. Typical gratings may 
have from 10,800 lines to 72,000 lines, 
giving angular resolutions of 2 arc minutes 
and 18 arc seconds respectively. 

The reading head for moiré fringes 
normally consists of a number of 
photo -sensitive devices and a light source 

(St1 

Eccentricity 
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Batch 
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Batch 
counter 
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.I 
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phase 

comparator 

Phase error IF 
signal 
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Power converter 
Summing 
junction Tacho 
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4 1 

generator 

Feedback 
network 

Demand 
feed 

forward 

Fig. I . In the electro -optical gearbox sinusoidal signals whose frequency is proportional to 
the rate of angular rotation of input and output shafts are fed to separate batch counters 
to set the gearbox ratio. A phase comparator provides an error signal proportional to 

their phase d fference which controls the torque -motor driving the output shaft. 
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placed on either side of the small reference 
grating (Fig. 2). By incorporating multiple 
photo -sensitive devices, two signals at 
phase quadrature can be produced, and 
subsequent circuitry can determine the 
direction of movement of the grating. 

Two diametrically opposed reading 
heads are normally used at each grating, 
and the reference and quadrature signals 
fed to "eccentricity logic" circuits which 
combine the signals in such a way as to 
reduce the effects of any eccentricity in 
mounting of the grating. In addition the 
signals may be interpolated electronically 
by a factor of up to 20 times, to increase 
the resolution of the system. By this 
means, a 72,000 -line grating can give an 
effective resolution of 0.9 arc second. 

Main 
grating 

rtI \ 

Reference 
grating 

Photo -detectors 

Reading head 
Lamp 

Reference 
signal 

Ouadrature 
signal 

Pre amplifiers 

nllllllllllln 

IüiiüüüiüÍ . 
Reference Moiré 

grating fringes 

Fig. 2. In practice the encoder gratings 
are too fine to read directly, and a 
stationary reference grating is used to 
produce moiré fringes which move at 
the same rate as the shaft but are 
formed over a larger area. In practice 
two signals-in quadrature -are needed to 
establish direction of rotation and to 
reduce the effects of any eccentricity in 
the mounting. 

The signals from each eccentricity logic 
or pulse multiplier circuit are squared to 
give a train of pulses whose frequency is 
exactly proportional to the speed of 
rotation of the shaft, with every small 
fluctuation shown immediately as a 
corresponding variation in pulse 
frequency. 

These pulse trains are now fed to 
manually set batch counting circuits, 
which may be arranged to give an integral 
batch size from 1 to 999 (or higher if need 
be). It is by means of these batch counters 
that the gearbox ratio is set, a ratio 
which may be altered manually at any 
time, even while the shafts are rotating. 
The outputs from the batch counters are 
input to a pulse -phase comparator, which 

produces an error signal proportional to 
the instantaneous phase difference between 
the two pulse trains, and the phase error 
signal is converted to analogue form, 
amplified and used to feed the 
torque -motor driving the output shaft, thus 
closing the negative feedback loop. 

The system is so arranged that the 
output shaft tries to rotate at a speed 
which gives pulse trains of equal frequency 
at the comparator. In this condition the 
output of the comparator appears as a 
square wave of unity mark /space ratio, 
which when integrated gives zero error. 
Any deviation from the correct shaft speed 
is detected initially as a small change in 
the mark /space ratio at the comparator 
output, equivalent to a fraction of a fringe 
spacing. This means that the maximum 
error in the transmission can be reduced to 
a fraction of a fringe over a speed range 
from zero to several hundred revolutions 
per minute. It must be emphasized that 
this is a "phase servo"-not a velocity 
servo. 

In addition to the basic system as 
described some additional features ensure 
that the specification is maintained. Local 
tacho -generator feed-back around the 
torque motor ensures system stability at 
very low speeds. "Direction logic" ensures 
that the direction of rotation of the output 
shaft is always the same as that of the 
input shaft. (Of course, a switch can be 
used to reverse this direction if desired.) A 
counting system built into the comparator 
ensures that any gross errors built up 
during vicious acceleration and decelera- 
tion will ultimately be corrected by the 
system and not lost. 

Velocity lag error, an inherent 
characteristic of position servos, is 
eliminated. It is explained simply by 
saying that if the output shaft were 
running at, say, 100 rev /min and 
providing, say, 100 watts to an external 
load, there will be zero signal output from 
the comparator when the system operates 
with zero error, zero current either into or 
out of the power amplifier and hence no 
power to drive the load. In other words, 
some inherent error must exist to drive the 
system. Velocity lag error is reduced by 
feeding forward part of the demand signal 
directly to the power amplifier via a 
frequency -to -voltage conversion circuit. 

The principal motor -driving signal is 
always supplied by the input demand, and 
the error circuit is used solely to correct 
any deviations from the ideal performance. 

The electronic gearbox has many 
obvious applications, wherever a precise 
drive between two shafts is required with 
the absolute minimum of backlash and 
transmission errors. The technique is 
already being applied in the machine tool 
industry, and it is expected that many 
more situations will arise where the 
extreme precision and smooth trans- 
mission properties of this system, and 
especially its potentially high reliability 
and freedom from wear, will make it more 
attractive than its mechanical counterpart. 
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H.F. Predictions 
-August 

The charts show median standard MUF. 
optimum traffic frequency (FOT) and lowest 
usable frequency for reception in the UK. 

LUFs are calculated by Cable and Wireless 
Ltd. for point-to-point telegraph circuits. 
Curves for domestic broadcast reception would 
be almost identical but for the amateur service 
would be typically 5MHz higher at mid -day. 
The variable effectiveness of low -power ser- 
vices is caused by day-to-day changes in the 
ionosphere which are on the increase at this 
time of the year. 
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Touch- switch C ontroller 
by R. Kreuzer 

This article describes the operation and 
construction of three units, a touch switch, 
a variable d.c. memory and a thyristor 
power control unit. These units can be used 
separately in other equipment or together 
as described here for controlling a.c. power. 
If used as a lamp dimmer the longer one 
keeps a finger on the touch switch the 
brighter the lamps will become. 

Touch switch 
The touch switch is a simple high -gain, 
high input impedance non-linear amplifier. 
The f.e.t., Tr provides a high input 
impedance and some voltage gain. The 
potentiometer R2 in the fe.t's source is the 
sensitivity control which sets the bias for 
Tr2. It should be adjusted so that Tr2 is 

just turned on with no input signal to Tr,. 
When a finger is placed on the touch plate 
a minute a.c. voltage appears across R, 
via C, because of the capacitive coupling 
between the mains cable and the operator. 
This voltage is amplified by Tr, and Tr2 

and a 50 Hz square wave appears across R4. 

Memory unit 
The square waves across R4 charge the 
capacitor C3 via R5and Tr3 so that Try 

(connected as a source follower) provides 
an output voltage across R8. A transistor, 
Tr3, is used instead of a diode to preventC3 
discharging because its base -to -collector 
reverse resistance is much higher than that 
of an ordinary silicon diode. However, if 
the `diode' is too perfect C3 may charge up 
slowly due to leakage current from Trse66 
This is unlikely to occur in practice but if it 

R3 
10k 

Insulated 
plate 

Tri 
C1 MPF105 
250p 
500V 

R1 

10M 
k 

TOUCH SWITCH 

R4 
82k 

Tr 

C2 
<--- 50µ 

I 25V 

MEMORY 

does a 'less perfect diode' must be used 
since it is essential that C3 should be able 
to discharge very slowly. The unijunction 
transistor Tr4 discharges C3 when the 
voltage across C3 reaches the emitter trigger 
voltage of Tr4; thus enabling the switch to 
be turned off. The zener diode D, is used 
to bias Try so that with approximately 0.5V 
on its gate the voltage across the resistor 
R8 is approximately 2V (R8= 2.5k(?). 
This voltage can be varied by adjusting R8. 

It is essential that when C3 has been dis- 
charged by Tr4 the voltage across R3 

should not be more than 2V. If this can 
be achieved only by using very low values 
of R8 then a different voltage zener diode 
should be used. 

Thyristor power controller 
The voltage across R3 charges C4 via R9. 

At 10ms intervals C4 is discharged by Tr6 

because this transistor is operated directly 
from the rectified mains and, therefore, its 
emitter junction becomes forward biased 
when the mains voltage falls to zero. When 
an input signal is applied the voltage across 
R3 increases, C4 charges to the emitter 
trigger voltage of Tr6 and Tr6 produces an 
output pulse; the thyristor is triggered on. 
With a high voltage across R8, say 4V, the 
thyristor is triggered on early in the mains 
cycle and maximum power is supplied to 
the load. 

The power taken by the touch switch and 

UT46 
or 

2N2646 

C4 - 
100n 

Metal foil 

THYRISTOR UNIT 

the memory is supplied by R12, D3 and C5 

running from the rectified mains. The maxi- 
mum current taken by the two units is 

5.5mA at 10V. Diodes D4 to D1 ensure 
that control is provided over both positive 
and negative half cycles of the mains supply 
High -frequency noise generated by the 
thyristor is suppressed by C6. 

Construction 
The method of construction used is up to 
the individual since it is not particularly 
critical. The prototype switch was assembled 
on two 50 X 50mm printed circuit boards 
one being mounted on top of the other 
behind the faceplate. The touch plate was a 
piece of copper foil 25 X 12mm glued to the 
front of the faceplate and covered by a thin 
sheet of plastic. The following points should 
be noted: 

The wiring from the touch plate to the 
gate of Tr, should not be longer than 50mm 
otherwise feedback from the power supply 
and cabling to the switch may occur. 

All wiring to C3 and R5 should be as 
short as possible and must be self-support- 
ing to minimize leakage current. 

Resistor R12 should be adequately 
ventilated as it runs hot. 

The mains on/off switch should not be 
omitted. The circuits can then be isolated 
from the mains for safety reasons. 

To test the unit connect a 2000 resistor 
across R12, a 4.7k'' resistor across R11, 

connect a 12V a.c. supply to the input of 
the diode bridge D4 to D1 and use a 12V 
lamp as a load. The unit can then be set 
up without the danger of getting an electric 
shock. Remember to remove these 
additional components before connecting 
the unit directly to the mains supply. Apart 
from the diodes D, and D2 and Tr3 the 
other component values are not critical. 
Although the prototype employed a 1.5A 
thyristor higher current devices may be 
used. The complete device can be used for 
dimming lights, controlling heaters or 
other electrically operated equipment. 
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Electronic Building Bricks 
14. The comparator and subtractor 

by James Franklin 

In processing information in electronic 
systems we sometimes wish to compare 
the value of one electrical quantity with 
another, decide which is the bigger and 
which is the smaller, and perhaps measure 
the difference between the two. This may 
be needed, for example, in self-adjusting 
systems-say a power supply stabilizer 
or an electronic temperature controller- 
or for the control of switching operations. 

Measuring the difference between two 
quantities is another way of saying sub- 
traction. As such it is an arithmetical pro- 
cess which can be performed electronically 
by analogue or digital computing methods. 

A familiar mechanical analogue of the 
comparator is the kitchen scales or the 
laboratory balance. One weight is com- 
pared with another and if there is any 
difference between them the balance arm 

6 -volt 
battery 

+ 

9 -volt 
battery 

Voltmeter 
reads 
3 volts 

Fig. 1. Two batteries connected in series 
opposition give an overall voltage that is 
the difference between the individual 
battery voltages. 

Signal 
source 

A 

as 9 os 
lou6!S 

i 
Overa I voltage 

=VA-y8 

Fig. ' 2. The subtraction principle of Fig. 
1 applied to two voltages which are 
varying with time 

swings one way or the other (though 
there is no measurement of the actual 
difference). The essential principle of the 
balance, that one weight offsets the effect 
of the other, can be applied to electrical 
quantities. We utilize the adding methods 
shown in Figs 1 and 3 of Part 12*, but re- 
verse one of the e.m.f. or signal sources so 
that it opposes, instead of assists, the 
other. This gives the effect of adding a 
minus quantity-which of course is the 
same as subtraction. 

For example if we use the method of 
adding voltages by series connection 
(shown in Part 12 as Fig. 1 (a)), to adapt 
this for subtraction we reverse the con- 
nections of one of the batteries-say the 
6 -volt one, as at Fig. 1. The 6 -volt battery 
now opposes the effect of the 9 -volt 
battery because, as an e.m.f. source, it is 
acting to move electrons in the 
opposite direction to that in which the 
9 -volt e.m.f. source is moving them. The 
e.m.f. of the 9 -volt battery is offset to the 
extent of 6 volts and so the net e.m.f. is 
3 volts. Thus the subtraction 9-6=3 has 
been performed. 

This principle can be applied to the 
subtraction of one continuously varying 
e.m.f.-a signal-from another. The con- 
nections of one of the signal sources are 
reversed-shown symbolically in Fig. 2 by 
"Signal source B" being printed upside- 
dowe-and then the varying e.m.f. of 
source B, instead of assisting that of source 
A opposes it. At each instant the effect 
of the e.m.f. of source B on electron 
movement is subtracted from the effect of 
the e.m.f.. of source A. This is illustrated 
graphically in Fig. 3, where the voltage 
scale for VA is drawn upwards from zero 
(as in Fig. 2 of Part 12) but the scale for vB 

is drawn downwards from zero, by con- 
vention, so that graph vB becomes a 
"mirror image" of what it was in Part 12. 
Values of VB, are subtracted from corres- 
ponding values of VA, giving a set of 
difference values which are plotted as the 
graph vA-vB So vA--vB is the varying 
voltage, or ,signal, formed by continuously 
subtracting vB. from VA. 

For subtraction of signals represented 
by varying currents, again the principle is 
to use the adding circuit of Part 12 (Fig. 3) 
but reverse the connections of one of the 
signal sources so that its e.m.f. acts to 
move electrons in the opposite direction. 
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Fig. 4 illustrates this for subtracting ic 
from iA and iB instead of adding it to them. 
Electron flow in the common path is the 
result of the combined e.m.fs of the three 
sources. In this path there is an aggregate 
movement of free electrons in one 
direction resulting from sources A and B 
assisting each other, but also an aggre- 
gate free -electron movement in the 
opposite direction resulting from the 
oppositely acting source C. Since number 
of electrons moved in a given time is 
electron flow rate, which is current, the 
net current in the common path is iA 

plus iB diminished by iC or iA iB- tC. 
Thus the signal lc is subtracted from the 
signals iA and iB. 

Digital subtraction can be performed by 
for example, a binary computing method 
or by an incremental system such as a 
reversible counter. In the last-mentioned, 
one sequence of events (e.g. electrical 
pulses). accumulates a total count in the 
normal way, while another sequence of 
events causes the counter to work back- 
wards and so diminish (subtract from) this 
total count. 

*Correction. The Electronic Building 
Bricks article in the May issue, "Adding 
quantities and numbers", should have been 
shown as Part 12. 

Difference voltage 
VA -v8 

Fig. 3. Graphical illustration of what 
happens in Fig. 2 over a period of time. 
At any instant the voltage in the 
solid -line graph is the result of 
subtracting vB from VA. 

Signal 
source 

A 

tq 

Signal 
source 

B 

a»nos 
lou6is 

t 
1 

Current = 
to+tB-tC 

Common electron flow path 

Fig. 4. Principle of subtraction with 
currents. Current in the common flow low 
path due to source C is flowing in the 
opposite direction from that due to 
sources A and B. 
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Charging 

A further look at the CR coupling 

by Cathode Ray 

In reviewing basic theory since 1911 

for the 60th birthday issue of Wireless 
World I mentioned that during the second 
World War I was shocked to find radar 
instructors teaching that when (say) a 

positive -going input signal was applied 
to a CR coupling the output also went 
positive because of the charging of C. In 
actual fact (as I went on to say) any charg- 
ing or discharging of C appears only as 

distortion of the signal at the output. I 

included also the words 'of course', by 
way of apology to readers for wasting 
their time by explaining where the quoted 
teaching was wrong. Wasn't it too obvious 
in these enlightened days? 

Apparently Lot, for I soon got a letter 
to say that it was I, not the instructors, 
who was wrong. Touched though I was 
by this loyalty to a fine body of men, I 

felt that this evidence that my own ex- 

perience of then was not unique called 
for some more detailed exposition of the 
point in question, in case the fallacy 
lingered on in a bigger way than I had 
suspected. I admit that some trainees 
might have misunderstood what their 
instructors taught about this. I will go 
farther and declare that many trainees 
did misunderstand what their instructors 
taught about this and about many other 
things. So not all that they taught in 1941 

should be judged by what their trainees 
thought they said. And even if some of 
them were wrong on this point of circuit 
theory, we won the war so what the hell? 

No one is likely to argue that uncertainty 
on the part of some radar mechs about 
the precise mode of functioning of inter - 
stage couplings in pulse amplifiers was 
responsible for a major loss of effective- 
ness in Britain's wartime radar defences, 
but I will and do hold that anybody who 
wants to be clever with electronic circuits 
ought not to have a fundamental miscon- 
ception about how capacitors function in 

such circuits. So let's make sure. 
The vital fact to be remembered is that 

the potential difference between the'plates 
of a capacitor cannot change instantane- 
ously, but only as a gradual process due to 
current flowing in or out. 

This follows from the basic equation for 
capacitance, as important for it as `Ohm's 
law' for resistance: 

Q 
V=- 

C 

(I) 

in which C is any capacitance (in farads), 
Q the electric charge stored in it (in 

coulombs) and V the p.d. between its 

plates (in volts). We usually think in terms 
of current (amps) rather than coulombs, 
so we also have to remember that 

Q=It (2) 

which means that the charge Q in equation 
(1) is equal to the amount of current I 
(in amps) that has been flowing into C, and 
t is the time in seconds during which it has 
been flowing. (To make things simple we 

are assuming I is constant.) Putting (1) 

and (2) together, therefore, we see that the 
voltage across a capacitor cannot change 
unless the capacitor receives a propor- 
tionate charge, and that takes time. If time 
were not allowed, t would be zero, so for 

any charge at all I would have to be 
infinitely large, which is impossible. 

Fig. 1 shows the classic capacitor - 
charging experiment. Before the switch 
is closed the capacitor C is uncharged, 
so in the basic equation (1) Q=0, so 

V=0. The moment the switch is closed 
the voltage E is applied across C and R 
in series. No time has elapsed since it was 
closed, so t=0, so Q=0, so V=0 still. 

So the whole of E appears across R. That 

Akfl 

VIN 
vo 

Fig. I The familiar circuit used to study 
the charging of a capacitor. ' 

V 

E 

0.632E 

Fig. 2 The familiar (exponential) 
charging curve; a graph of voltage 
against time. 

t 

means that a current (call it I) is flowing 

through R, and `Ohm's law' tells us it is 

equal to E/R. That same current is flowing 

into C, charging it. After one second, t=1, 
so equation (2) tells us that Q=I. And we 

already know that I=E/R, so Q=E/R, 
so V=E/CR. The capacitor voltage is 

rising at the rate of E/CR volts per second. 
But not quite. By the end of the first 

second the voltage across R is no longer 
E; it is E- V. So the charging current is 

less than it was, so the rate of charging'is 
less. The nearer the capacitor voltage gets 

to E, the less voltage is left to drive 

current through R and the slower the 
charging continues. This is shown by the 
familiar rate -of -charging curve, Fig. 2. 

Theoretically the capacitor never quite gets 

charged to the full voltage applied, E, but 
the deficiency soon becomes negligible. 

To continue this lesson in elementary 
theory we draw the dotted line sloping 
upwards in Fig. 2 to show how the capacitor 
would charge if the starting rate could 
somehow be maintained. The instant at 

which C would be charged to the applied 
voltage E is indicated by the point at which 

the sloping line reaches the E level. 

Dropping a vertical dotted line from there 
to the time scale shows (or would do if the 
scale were graduated in seconds) how long 

this would take. As our scale is not 
graduated we will call the answer T. 

From what we already know we can find 

a general formula for T. Combining 
equations (1) and (2) by substituting 
ItforQin(1)weget 

V 

At the end of our imaginary uniform -rate 
charge, V=E, t=T, and I=E/R. So 

ET 
E- CR 

and for that to be true 
T= CR 

I'm quite sure that all the radar 
instructors included this result in their 
repertoire, whether or not they proved it 

in the above or any other way. T, the time 
a capacitance C would take to charge to 
the applied voltage through a resistance 
R if the starting rate could be maintained, 
is called the time constant of the series 
combination of C and R. If they are in 
farads and ohms (or more conveniently 
in microfarads and megohms) T will be 
in seconds. 

Because it refers to a mode of charging 
that doesn't exist in normal practice you 
might consider all this a waste of time. But 

as we noted earlier one cannot say how 
long a capacitor takes to charge in the real 

practical Fig. 1 way, because theoretically 
it always takes an infinitely long time, and 
that is not a very helpful piece of informa- 
tion. The only thing left, then, is to decide 
on how charged is `charged'; 99%, say? 

The mere suggestion may bring before 
you a vision of endless committee meetings 
all over the world trying to agree on a 

percentage to use as an international 
standard. Happily, there is no need for this. 
It turns out that the actual charging curve 
in Fig. 2 has a fixed shape, so that the time 
taken to charge to any given percentage of 
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`full' is an easily calculated factor of T, 
which is so simply equal to CR. The 
simplest possible factor is of course 1, and 
it happens that CR is the time taken to 
charge to 63.2% of `full', as shown in Fig. 
2. That looks like rather short measure. 
99% requires an odd factor, so I suggest 
a choice of either 4CR (for 98.17%) or 
5CR (for99.33%). 

The radar instructors probably men- 
tioned the name of the curve of this 
particular shape (the exponential curve) 
but they may well have decided it was 
unnecessary (for the purpose of fitting 
people to keep radar equipment working) 
to go into the mathematics of the thing. I 
too am saying it is unnecessary for our 
present purpose, and anyone who really 
wants to know can find it in almost any of 
the textbooks on electricity (with or 
without magnetism). The only vital 
point to carry away just now is that some 
idea of how long in seconds C,uF takes to 
charge through R M12 is given by 
multiplying C by R, and that charging is 
practically complete in 4 or 5 times CR. 

Now we have got the basic principles 
straight we can apply them to a circuit of the 
type which might have given rise to the 
lecture on CR time constants. It is a 
circuit in which a square wave developed 
in the output of one stage has to be passed 
on to the input of another stage for 
amplifying, blanking, gating or whatever. 
Fig. 3(a) shows the relevant part of such a 
system. Valves are shown, because they 
were used in wartime radar and because in 
many cases the input of the second stage 
had such a high resistance that R was not 
appreciably shunted by it. Fig. 3(b) is a 
transistor equivalent for the benefit of those 
to whom valves are devices that used to 
be used, too long ago to be worth trying 
to understand. But an allowance will have 
to be made for the shunting of R. 

The square input waveform is shown in 
Fig. 3(a), and the object is to reproduce it, 
with as little distortion as possible, at the 

(b) 

Fig. 3 The part of a circuit in which 
the theory developed in Figs. 1 and 2 
is useful: (a) the valve version 
considered, and (b) its transistor 
equivalent. 
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Fig. 4 The solid -line square wave is the 
input to CR (shown in Fig.. 3), less any 
continuous voltage bias, and the 
dotted line is the output at the junction 
ofCandR. 

t 

input to the next stage-i.e., the junction 
of C and R. Of course if direct coupling 
is used C and R are not needed and 
distortion does not arise, but with valve 
circuits especially it is usually necessary 
to maintain a fixed p.d. between the two 
stages by means of C, to keep the 
electrode working voltages right. When 
considering signal voltages this fixed p.d. 
can be ignored. So in the signal -voltage/ 
time graph (Fig. 4) we can assume both the 
input voltage (applied across C and R) 
and the resulting output voltage (across R) 
start from zero level. 

Up to the point on the time scale marked 
a the input signal voltage remains at zero, 
and so does the output, so there is no 
voltage across the capacitor, so (as equation 
(1) tells us) it must be totally uncharged. But 
at a the input suddenly goes E volts positive. 
(Of course it can't do this absolutely 
instantaneously, but let us suppose that 
compared with the time ad the rise time is 
negligible.) This is the point at which I have 
heard instructors go on to say 'so C charges, 
making the output (which is the input to 
the next stage) positive'. But I have, I hope, 
by now convinced even the most instructor - 
loving reader that it just isn't possible for 
C to charge appreciably during the rise 
time, and the fact that the output follows the 
input and goes positive to the same extent 
is actually evidence of it. In other words, C 
does this part of its job by not charging. For 
as long as it stays uncharged, both sides of 
it are at the same potential and the output 
is an exact undistorted copy of the input 
waveform. The ideal, then, is for C never to 
be charged, at all. 

Let us now consider the state of affairs 
from b to c. Because the input, E volts, is 
applied across C and R, and the voltage 
across C alone (at b) is zero, the whole E 
comes across R, causing a current to flow 
through it. Assuming (as we did) that the 
second valve takes no grid current, all the 
current has to go into C, beginning to 
charge it at a rate of E/CR volts per second. 
The voltage now rising across C is no longer 
available for R as output voltage. So the 
output voltage falls. How much it falls in 
the period bc depends on the time constant, 
CR. If the output is to be undistorted, it 
mustn't fall at all; which means that CR 
must be infinite. It can be made very nearly 
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so by removing R altogether, leaving 
a gap. But then the grid potential would 
be at the mercy of stray circuit leakages. To 
ensure that it starts definitely from zero (or 
any other designed voltage) R must be used, 
but its resistance should be made not lower 
that is needed to anchor the grid to zero 
volts. Provided that C also is made large 
enough, the drop in output signal voltage, 
represented in Fig. 4 by cc', can be kept 
small, as shown. Incidentally, because the 
voltage across R is nearly constant, the rate 
of charge is nearly constant and bc' is nearly 
a straight line. 

At c the input returns abruptly to zero 
volts (d), and as the p.d. across C cannot 
change so quickly the grid side of C drops 
by the same voltage (E). As it started 
from c', less than +E volts, it now goes 
slightly negative, d'. This negative voltage, 
dd', to which C became charged during the 
period bc', is now applied to R, through 
which the charge leaks away during the 
period d'e'. Because the voltage is so small 
the rate of discharge is very small and 
d'e' is practically horizontal. So when the 
input goes positive again, from e to f, the 
output at f is practically the same as at 
c'. It therefore starts its decline during the 
next positive half -cycle from a lower voltage 
than it did in the first. 

Effect of d.c. barrier 
So long then as the output half -cycles 
continue to be more positive than negative, 
the different rates of charge and discharge 
bring them gradually more nearly equal, 
as shown by the dotted waveform in Fig. 5. 
In the end, whatever the input waveform, 
the output will arrange itself so that the 
time X voltage area below the line is equal 
to that above the line. The line, of course, 
represents the level to which the output is 
anchored by R; in this case zero volts. This 
phenomenon, which we have been examin- 
ing in detail, results inevitably from the fact 
that a capacitor is a barrier to d.c. So a 
signal that starts (as in Fig. 4) all above the 
line, or more one side of the line than the 
other, inevitably adjusts itself so that this 
d.c. component disappears and the output 
is wholly alternating. The less the time 
constant CR the faster it adjusts-and the 
more distortion it introduces. 

If the signal frequency is very low, so 
that C has a long time in which to discharge 
during each half -cycle, a very long time 
constant is needed to avoid appreciably 
distorting a square wave. And the system 
takes a very long time to readjust to a 
change of input amplitude. This problem 
arises in oscilloscopes where capacitance 
couplings are used in the deflection ampli - 

V 

o 

Fig. 5 How the voltage/time graph 
started in Fig. 4 continues. 
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Fig. 6 Here for comparison with Fig. 4 

is what happens when the time constant 
is only a fraction of one half cycle. 

fiers. It is so tedious waiting for them to 
settle down that nowadays designers almost 

always provide direct -coupled amplifiers. 
The d.c.-losing effect can be prevented 

by suitably connecting a rectifier in the 

circuit, creating a `d.c. restorer'-but that 
is another story. 

The only other thing I think I need 

mention-and it will be familiar to radar 
trainees past and present-is that a CR 
coupling is often used not to pass on the 

original undistorted form but to introduce 
deliberate distortion. The commonest 
application is for changing square waves 

into brief pulses. For this purpose the time 

constant is made much less, so that instead 
of a gradual charge such as bc' in Fig. 4 the 
capacitor charges practically completely 
within the half -cycle, as in Fig. 6. When the 

end of the square -wave half -cycle comes 

(cd) the output going negativewards by the 
same amount (c'd') yields equal negative 

and positive half -cycles from the start. The 

negative ones can then be removed by a 

rectifier and the positive ones clipped by 

another, to give a train of pulses. 
Note that (whatever the instructor 

said) C charges from b to c' and discharges 
from di to e', in Fig. 4 and in Fig. 6. 

I used to find that even fellows who 
could state Kirchhoff's voltage law quite 
correctly when asked for it seemed to 
forget all about it when considering the CR 
type of circuit. One form of the law says that 
the sum of the voltages across the com- 
ponents in a series circuit is equal to the 
voltage applied. Now in Figs. 4 and 6 the 
voltage applied is represented by the 
height above zero of the `input' waveform: 
alternately E and O. The Voltage across R 
(`output') is represented by the height of 
the dotted line, so the voltage across C (due 
to its charge) must, by Kirchhoff's law, be 

the vertical difference between the two. 
Looking at the matter this way, one can be 

in no doubt about when and how much the 
capacitor is charging and discharging. 

The essential thing is to grasp the 
message of Figs. 1 and 2. Then a correct 
view of the action of any CR circuit is (to 
coin a phrase) a piece of cake. 

Single-sideband 
Experimental Broadcasts 

For some years there have been discussions on 

the possibility of utilizing the medium -wave 

sound broadcasting band more effectively by 

means of single-sideband transmissions. At first 

sight it seems attractive in view of the fact that 
s.s.b. is now so well established in h.f. 

communications. But there are complications 
in reception. the main one being that the simple 

envelope detector found in conventional sound 

receivers inevitably leads to excessive distortion 

and must be replaced by a product detector, in 

which case, for tuning, a local oscillator of high 

stability, among other things, is required. In 

Britain the broadcasting authorities don't seem 

very enthusiastic about s.s.b. but in Germany 
there is considerable interest-measured by the 

fact that the Deutschlandfunk broadcasting 
organization has been putting out experimental 

s.s.b. transmissions from its station at 

Mainflingen, near Frankfurt. 
The broadcasts took place in the 'early hours 

of the morning, after close -down of normal 

broadcasting. on 1475 kHz. At least one group 

of British radio research people was willing to 

stay up in order to study and listen to the 

transmissions. This was a radio section of the 

Department of Electrical and Electronic 

Engineering at University College Swansea, 

headed by Dr. R. C. V. Macario (author of an 

article on an s.s.b. receiver module in the July 

t t t 
Luxembourg s.s.b. Mainflingen 

t 
u.s.b.1475 kHz 

issue). Some results of their monitoring are 

shown in the accompanying frequency spectra. 
Fig. I is a 200 kHz wide part of the m.f. 

spectrum showing the s.s.b. transmission at 

1475 kHz, in relation to the permanent a.m. 

transmission from the Mainflingen broadcast- 
ing station on 1538 kHz and to Radio 
Luxembourg on 1439 kHz. More detail can be 

seen in Fig. 3, which is 50 kHz wide. The 

upper sideband of the s.s.b. transmission can 

be seen as an asymmetrical distribution of 
energy in contrast to the symmetrical 
distributions, like church spires. of the a.m. 

stations on each side of it. In Fig. 4 the 

frequency scale is 20 kHz wide and shows the 
upper sideband in even greater detail. 

The carrier alone of the s.s.b. transmission 
was suppressed 20dB below the peak sideband 

levels, and is shown in Fig. 2, on a frequency 

scale 20 kHz wide. 
The spectra were displayed on a Hewlett- 

Packard spectrum analyser, model 8552A/ 

8553L, with a stored display. A simple 

roof wire aerial was used. Recordings of the 

transmissions were made via various receiving 

systems, but it is interesting to note that direct 

conversion was possible since the lower 

sideband of the transmission was relatively free 

of interference. 

s.s.b carrier only 

1 
u.s. b.1475 k H z 
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Telephone Exchanges 

of the Future 

A new type of telephone exchange is in operation at a GEC -Marconi establishment (at Writtle in Essex) which does not use any electromechanical switches or in fact any 
moving parts. The system is called Martex and is typical of the sort of exchange which is 
to be built in the future. 

The system is a modular range of 
equipment which covers all aspects of 
switching and transmitting telephone 
traffic, and some types of data 
communications. The complete system is 
based on the use of digital switching and 
computer techniques to switch information 
in digital form. 

Equipment employing pulse code modu- 
lation, a particular form of digital speech 
transmission, is now being used increas- 
ingly by the Post Office, to increase 
the capacity of existing telephone lines. 
Each telephone channel is converted into 
a stream of digital pulses which provide a 
complete representation of the original 
voice signals. These signals can be recon- 
stituted into normal speech with rather 
less loss of quality and fidelity than would 
be experienced by a conventional .tele- 
phone transmission line. 

The great advantage of the digital 
network of transmission is that the spaces 
between consecutive pulse groups from 
a single voice input are arranged to be 
sufficiently large for a number of other 
pulse streams, from other telephone 
circuits, to be fitted into these spaces. If 
this is done in an ordered fashion, then a 
number of separate telephone inputs can 
be fed simultaneously along the same 
transmission line, and separated at the far 
end into the original voice signals. 

This method of combining channels is 
known as time division multiplexing, t.d.m. 
It has the advantage that signals in this 
form make better use of the digital 
switching equipment. 

At the start of a call, the first event in 
the complete sequence will be the lifting of 
the receiver, which will initiate a demand 
for a signal path into the exchange system. 
This will be established through a local 
concentrator system, which will allocate a 
particular time slot in one of the digital 
input circuits of the exchange. In the 
exchange system, a register will be 
connected to the appropriate line, through 
the digital switch returning 'dial tone' to 
the calling subscriber. The subscriber will 

then dial a code, using either a 
conventional rotary dial, or push -buttons. 
When the register has accepted the 
complete information, the control 
computer in the exchange will examine the 
contents of this register. Using information 
from a magnetic drum store, it will 
generate control signals to produce the 
appropriate switching functions in the 
exchange, together with additional 
switching instruction codes for onward 
transmission to a subsequent exchange, 
depending on the routing of the call. These 
latter will be assembled in the memory of 
the `sender', and transmitted through the 
system when the switching operation is 
complete. 

On arrival at the exchange, each speech 
channel will have been converted into 
digital form by its relevant p.c.m. terminal, 
allocated on a demand basis in a local 
exchange system. The digital signals are 
multiplexed into groups of 30 speech 
channels to form a single time division 
multiplex signaL Two additional channels 
(or time slots) provide control and 
supervisory information. This format uses 
a total of 32 time slots in each signal 
`frame', with a frame repetition rate of 
8kHz. Each slot contains eight digital bits 
which define the polarity and amplitude of 
the speech sample being transmitted. Each 
incoming speech channel is thus sampled 
at a rate of eight thousand per second. 
These groups of channels enter the 
exchange switching system over digital 
transmission paths linked directly with the 
digital switch and its associated control 
system. 

Concentrators will be employed which 
will enable large numbers of subscribers 
economically to be connected to a central 
digital exchange. The concentrators will 
replace small local exchanges, and will 
normally be connected to the main 
exchange through three digital links, 
providing for up to 90 subscribers to be 
connected simultaneously to the main 
exchange. With normal circuit usage, this 
would cater for 1,000 subscribers per 
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concentrator. Twenty five or more 
concentrators may be connected to the 
Martex switch to deal with up to 25,000 
subscribers. 

Each digital input circuit consists of 
thirty speech channels with an additional 
two supervisory and control signal 
circuits. This produces a stream of digital 
pulses in which every 32nd group of 
pulses, or time slots, relates to a particular 
speech channel. 

Switching will require connection of 
input and output circuits in either the same 
time slot or in a different time slot. In the 
first case connection is by a relatively 
simple switching action, but in the second, 
time delays have to be introduced into both 
directions of transmission to match up the 
input and output circuits. This process is 
in addition to the normal switching 
process, and is also carried out under the 
direction of the central computer. 

In both cases, any incoming signal, on a 
given digital input circuit, will need to be 
connected with another digital output. 
This part of the switching is carried out by 
providing physical connections between 
the appropriate wires on a matrix of 
crossed wires. The connection is made 
through solid-state digital switches which 
are pulsed at the 8kHz repetition 
frequency of the appropriate pulse group 
in one of the 32 time slots in each 
multiplexed input. 

However, in general, a second type of 
switching, incorporating a time delay, will 
have to be introduced to each switched 
circuit, in order that it will match up with 
the appropriate time slot in the output 
circuit. 

If, for example, in order to establish a 
particular connection, it is necessary to 
connect the third time slot in one multi- 
plexed input signal to the twelfth time slot 
of another multiplexed output channel 
(i.e. nine time slots later), it is necessary 
to delay the input signals by the equivalent 
of nine time slots in the forward direction 
of 35.2µs, and 23 time slots or 89.9µs 
in the reverse direction. This is achieved 
by the use of junctor' units, which use 
shift registers, controlled by the central 
control computer, to provide the 
appropriate time delay. 

The program control unit contains 
a number of processors in a fully 
triplicated system. Fixed program, 
read-only stores, provide the basic 
programming for the computer control 
system, while drum stores are used for 
channel routing instructions and other 
semi -permanent control data. Magnetic 
tape units are used to record call charge 
data and accounting information. 

All critical parts of the system are fully 
triplicated, with a constant, comparison of 
the data passing any point in the system. 
A majority voting technique is employed 
to ensure that a fault in one of the three 
systems will not introduce errors. In the 
event of two failures at parallel points in 
the system, the third channel can be 
switched to provide a continuous service. 
All three systems work in synchronism 
under the control of the exchange clock, to 
ensure that comparable data arrive at the 
voting point simultaneously. 
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Elements of Linear Microcircuits 
10: Amplitude modulated radio receivers 

by T. D. Towers*, M.B.E. 

Despite the increasing number of f.m. sets 

in use, most domestic and car radio 
receivers are still a.m. only, usually cover- 
ing the m.w. band, 540 to 1640 kHz, and 
sometimes also the l.w. band, 155 to 280 
kHz. In this article, we will take a look at 

the application of linear microcircuits in 

this field. 
When off -the -shelf linears first began to 

come into the hands of set designers in the 
mid 1960s, they offered a possible alterna- 
tive to the use of six to ten separate 
transistors in a conventional superhet cir- 

cuit, which had by then become almost a 

way of living. This market presented a 

tempting large-scale outlet to semiconduc- 
tor manufacturers, and as a result a lot of 
effort has gone into trying to develop 
microcircuits for a.m. receivers. 

The ideal microcircuit design for this 
purpose would be a device with all active 
and passive circuit components incorpor- 
ated with the exception of the aerial, tun- 
ing control and indicator, volume control, 
loudspeaker and power supply. This may 
come some day, but for the present we 

must be satisfied with microcircuits which 
do not go as far as this. 

Most approaches to the problem started 
from the conventional superhet circuit 
arrangement and were aimed at producing 
monolithic silicon chips containing as 
many of the transistors, resistors and 
capacitors of the discrete designs as pos- 
sible. However, one school of design (using 
phase -locked -loop techniques to be des- 
cribed later) has abandoned the conven- 
tional superhet. 

Partitioning superhets 
If you cannot reach the ideal solution of 
the single chip.. then you are faced with the 
problem of haw to break the superhet 
down into sections. Receiver designs using 
i.cs have followed three main paths: 
Discrete approach, in which only the 
active components are integrated. This 
fails to make use of the full potential of the 
monolithic circuit art because separate 
passive component counts are not 
reduced. 
Functional approach, in which single func- 
tions of the receiver are fabricated in 

separate monolithic circuits and are 

*Newmarket Transistors Ltd. 

assembled with additional discrete com- 
ponents to form a complete radio. 
System approach, in which multiple 
receiver functions (e.g. the mixer, oscilla- 
tor and i.f. amplifier) are fabricated on the 
monolithic circuit chip. 

The discrete approach soon proved to 
have no advantages over discrete 
assembly, and is of historical interest only. 
The functional approach, too, proved 
uncompetitive with discrete assembly but, 
although it has now been abandoned. we 

(a) 
Fig. 1. Example of single -stage integration; (a) internal circuit of Motorola MC1550G 

r.f./if. ampler; (b) MC1550G in single if. stage. 

will take a look at one example of it as a 

significant step towards current practice. 

Single i.f. stage 
Fig. 1 (a) shows the internal circuitry of 
the Motorola MC 1550G, a versatile 
common -emitter, common -base cascode- 
circuit high -frequency amplifier capable of 
30dB gain at 60MHz but which can be 
used for a 470kHz i.f. amplifier in the 
circuit of Fig. 1 (b). 

It will be seen that all the resistors and 
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Fig. 2. Internal circuitry of Mullard TAD100 a.m. radio receiver microcircuit handling 

signal from local oscillator via mixer up to audio driver stage. 
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semiconductors for the single stage have 
been integrated, and apart from the LC 
bandpass circuits, only three external 
capacitors are required. 

One chip, r.f. in to a.f. out 
The Mullard TAD 100, whose circuit diag- 
ram is shown in Fig. 2, was one of the first 
i.cs designed specifically for a.m. radios. 
The design aim was a low-cost integrated 
circuit (not too expensive for economic 

a.g.c. -- 

service replacement), with performance 
not worse than that of conventional 
discrete -component receivers, and in 
standard 14 -lead dual -in -line package. It 
incorporates no fewer than 11 transistors 
and three diodes, together with many of 
the passive components from the mixer to 
the audio pre -amplifier. 

Tr, and Tr, form a long -tail pair 
mixer stage, and Tr3 is the local 
oscillator. Tr4, and Tr, comprise a high- 

+ 9V 

470kHz 
Ceramic resonator 

Fig. 3. Broadcast -band a.m. receiver design (9V) utilizing TA D100 microcircuit. 

r.f. amp 
output 

Input 

Mixer 
input 

Mixer 
output 

i.f. 
input Decoupling 

a.g.c. ` r Decoupling 
input Local 

oscillator 
Fig. 4. internal circuitry of S.G.S. TBA651 a.m. radio receiver microcircuit handling signal from rf amplifier up to if. output. 
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gain wideband amplifier for i.f. amplifica- 
tion, and Tr, is a transistor detector. 
Tr8 and , are a long -tail pair audio pre- 
amplifiers and Tr10, Tr a Darlington 
common collector audio driver stage. Diodes 
D,, D, in parallel, back to back, across the 
oscillator transistor collector coil termi- 
nals, serve to stabilize the local oscillator. 
D3 is a level shifting d.c. coupling diode 
to the input of the driver stage. 

Typically the TAD100 takes about 
20mA quiescent current in a 9V circuit. 
Its sensitivity for a 26dB signal-to-noise 
ratio (a standard index) is typically 25 µ V 
at input terminal (1). Its a.g.c. range 
controlled by feedback from (8) to (1) is 
typically 62dB change in r.f. input voltage 
for only 10dB expansion in audio output. 
For 10mV audio at the detector load, less 
than 6 µ V r.f. input is required at the 
input. 

You can see how the TAD100 is used 
in practice in the 9V broadcast -band 
receiver arrangement of Fig. 3. A 
180 /280pF gang capacitor tunes the rod 
aerial coil L, and the oscillator coil L3. 
The r.f. input is connected across (1) and 
(13), and the local oscillator drive feeds 
into (13); a.g.c. is fed back from (8) into 
(1) via a decoupling network and L2. 
From (3) a 560 S2 resistor to the negative 
supply (shunted by a series 56 .2 resistor 
in series with 0.047 µ F) forms the tail of 
the input long -tail pair. The mixer output 
from (14) feeds into the input (a) of the 
470kHz LP1175 block filter, which is a 
combination of two tuned LC circuits with 
a ceramic resonator as shown separately 
inset in Fig. 3. The LP1175 gives the 
typical normal 6dB bandwidth of 7 to 
8kHz and a significant improvement in 
skirt selectivity over conventional fixed - 
tuned i.f. transformers. 

From the filter output (b), the i.f. signal 
passes into (10) and is amplified and 
detected to reappear from (8) to provide 
the audio drive to the top end of the 
volume control and the a.g.c. signal to be 

i.f. a.g.c. ref. Supply 
output voltage vol age 

21 

@Ground 

@Ground 



Wireless World, August 1971 
397 

+12V 

r 

r 

L 

+O 
Z25V 

39k 

50p 

T 
oo__,c) 

'VVV 
150 

N1 

0.001 

8.2p 

0.001 

TBA651 

0001 
µ 

0001 
l+ 

1:1 
L6 0A90 1.5k 125 
`µH 

n 

--i 
20k 

20k 

0A90 0.01 I 
330 

-O'1µ 

Fig. 5. 12v broadcast -band a.m. car radio receiver utilizing TBA651 microcircuit. 

fed back to (1). From the volume control 
slider the audio is fed into (4) and reap- 
pears amplified at (6) to drive the output 
stage. In this design the output transistors 
are a discrete n-p'n /p -n -p pair in single - 
ended push-pull, capacitor -coupled to a 
4Q loudspeaker to give over 1W output. 

At first sight there seems still to be a 
very large number of components outside 
the microcircuit, but it should be noted 
that most of them are passive and of wide 
tolerance, and unlikely to give trouble in 

assembly. Also the use of a block i.f. filter 
requiring no `adjustment' simplifies set 
assembly. 

One chip, r.f. in to i.f. out 
The TAD 100 was designed to integrate as 
much of the a.m. receiver as practicable. 
The a.f. output stage was left out because 
of dissipation limitations in the package 
used. A different partitioning was adopted 
by S. G. S. in their TBA651 linear inte- 
grated circuit that processes the whole 
high -frequency signal in a.m. receivers. It 
consists of five stages: r.f. amplifier, mixer, 
oscillator, i.f. amplifier, and a.g.c. control 
and voltage regulator and was designed 
primarily for high quality domestic and 
car radios. This explains the inclusion of 
a separate r.f. amplifier stage, and also the 
ability to work from voltage rails of 4.5 to 
18V. The circuit is packaged on a `split' 
(staggered pins) 16 -lead dual -in -line. 

In Fig. 4 you will find details of the 
internal circuitry of the TBA651. Tr, is an 
r.f. amplifier; Tr6 and Tr, the mixer; Tr, 
(with Tr4) the local oscillator; Tr, and Tr, 
the a.g.c. control on the r.f. amplifier; Tr, 
and Tr, (with Tr10 tail current source), 
Tr,l, Tr12, Tr1, the i.f. amplifier; and 
Tr14, Tr,,, Tr16, Tr17 a voltage Tegulator 
circuit providing three output voltages to 
set the d.c. bias conditions of the various 
transistors. 

=tr1f, 

An a.m. car radio circuit using the 
TBA651 is given in Fig. 5. A thrèe-ganged 
permeability unit tunes the aerial input, r.f. 

amplifier and local oscillator circuits. A 

double -tuned i.f. bandpass circuit L4 and 
L, connected between (5) and (13) in 

series with the input to the i.f. amplifier 
section provides part of the required i.f. 

selectivity and the balance is provided by 
the single -tuned circuit L6 at the i.f. output 
(10). The input LC filter can be replaced 
by a ceramic -plus -LC filter similar to the 
LP 1175 for greater skirt selectivity. 

In Fig. 5 it will be seen that a conven- 
tional a.m. diode detector is used exter- 
nally to the TBA651; unlike the TAD100 
where a transistor detector is included in 

the microcircuit. After the volume control, 
a number of arrangements are possible. In 
Fig. 5 the monolithic TAA611 /B is used 
to drive a pair of output transistors 
(medium power, with a current gain at 3A 
of greater than 20) to give 5W output. A 

number of completely integrated 5W, 12V 

audio amplifiers are coming on the market 
with sufficient gain to be driven direct 
from the volume control in applications 
such as these, and ultimately we should 
see two -chip complete radio receivers. 

Phase -locked -loop alternative to the 
superhet 
The difficulty of microminiaturizing fre- 
quency selective circuits has shown the 
lack of adaptability of the conventional 
superheterodyne system to an integrated 
radio receiver, particularly in the lower 
frequency bands. Because of this, design- 
ers are exploring systems -that do not call 
for such fixed -tuned frequency selective 
circuits. 

One area where there is much activity is 

the p.Ll. (phase locked loop) receiver. This 
has been around as an idea since the early 

50Oµ 
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0.0018µ 
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1930s, when H. de Bellescize published an 
article on 'La Reception Synchrone' in 

e'Onde Electrique, Vol. 11, pp. 230-240, 
June, 1932. Nothing came of this, but in 

Electronic Engineering, pp. 75-76, March, 
1947, D. G. Tucker raised the matter 
again in 'The Synchrodyne'. The p.1.1. 

receiver also goes variously under the 
names of `Homodyne', `Synchronous 
Detector', 'PL' (phase locked) and 'PC' 
(phase coherent). 

Fig. 6 (a) shows the principle of the 
phase locked loop. A carrier of amplitude 
Ac frequency fc, and phase o c , with 
modulation S is applied to a phase detec- 
tor which compares this input with the 
unmodulated output from a local oscillator 
of amplitude Ao, frequency f0, phase t60. 
If the local oscillator frequency is àdjusted 
to equal the carrier frequency, the phase 
detector gives an output proportional to 
the phase difference O = 4)c - 4 o 
between the input and oscillator phases. 
This output is then passed through a 

low-pass filter and an amplifier and fed 
back to vary the control voltage on the 
local oscillator in such a way as to reduce 
the phase difference between the two sig- 

nals. The end result is that the local 
oscillator phase advances or retards until 
it is in phase with the carrier phase. The 
local oscillator need not be tuned exactly 
to the carrier frequency for the phase 
locked loop to operate. There is a capture 
effect, in that the local oscillator need be 

brought only roughly to the carrier fre- 

quency and the system then pulls into 
frequency and phase synchronism with the 
carrier. 

The most elementary p.1.1. receiver can 
consist of a voltage -controlled local oscil- 
lator, a mixer (phase detector) and an 
audio amplifier with the audio signal fed 

back to control the local oscillator. In the 
mixer the signal carrier is converted to a 
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Fig. 6. The phase -locked -loop receiver alternative to the superhet; (a) basic phase - 
locked -loop; (b) system layout for phase -locked -loop a.m. receiver capable of 
implementation in microcircuit form. 

zero -frequency intermediate frequency, the 
output from the mixer containing only 
demodulated information from the side - 
bands. 

There are now indications from theoreti- 
cal and experimental investigations that 
p.1.1. receivers are performance and cost - 
wise competitive with (even perhaps better 
than) conventional superhets. And the 
important thing is that the fixed -tuned LC 
bandpass circuits of the superhet are 
avoided. 

The p.1.1. receiver has some distinctive 
advantages over the superhet, apart from 
the lack of i.f. coils. Any interference will 
not be synchronous with the local oscilla- 
tor, so that the mixer output resulting from 
an interference signal will be a beat note 
suppressed by the audio filtering. Also 
there is no image response in the system 
because the intermediate frequency is zero. 
These nearly ideal selectivity characteris- 
tics and the lower possible thresholds of 
reception have led to the wide use of p.1.1. 
receivers in difficult signal environments 
such as reception from artificial satellites 
where low signal level, doppler shift and 
oscillator drift present problems. In the 
more mundane field of a.m. receivers, p.1.1. 
techniques have hitherto been prohibitively 
expensive, but now monolithics are 
appearing which would seem to make the 
p.1.1. domestic receiver a strong contender. 

The National Semiconductor LM565 

phase -locked -loop (although essentially a 
high quality professional microcircuit) is 
indicative of the sort of circuit that will 
soon become available to set designers. It 
contains a stable, highly linear voltage 
controlled oscillator and a double 
balanced phase detector. The v.c.o. (vol- 
tage controlled oscillator) frequency is set 
with an external resistor and capacitor, 
and a tuning range of 10:1 can be 
obtained with the one capacitor. 

Fig. 6 (b) shows the outline of an a.m. 
p.1.1. receiver system that could be put 
together with currently available monoli- 
thic microcircuits. The r.f. input from the 
aerial is passed through a tunable r.f. 
amplifier. Unfortunately this still 
involves some form of inductance. The 
main purpose of the r.f. amplifier is to 
reject harmonics of the signal frequency to 
which the mixer might respond. The bulk 
of the receiver gain will still be at audio 
frequencies. 

From the r.f. amplifier the input signal 
passes to the in -phase mixer (which can be 
a simple diode bridge) where it is mixed 
with the output from the v.c.o.-not 
directly but with a +45° phase -shift. The 
frequency of the v.c.o. will have been 
adjusted to approximately the right value 
from the tuning control. The in -phase 
mixer acts as a phase (and frequency) 
detector. The output then passes through 
the low pass amplifier and back via the 
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second phase detector, the a.p.c. (auto- 
matic phase control) filter to lock the 
v.c.o. to the frequency and phase of the r.f. 
input. 

The output from the r.f. amplifier is also 
fed into the quadrature mixer where it is 
mixed with a -45° phase shifted output 
from the v.c.o. Through the second loop 
amplifier and the path phase detector- 
a.p.c. filter it also helps to lock the 
v.c.o. on signal. The quadrature signal 
channel can be used to drive a visual 
tuning indicator. 

A difficulty with p.I.I. receivers is that an 
annoying beat note `heterodyne whistle' is 
heard as the receiver is tuned between 
stations. This can be eliminated by a 
threshold detector and a.f. squelch gate. 
When the receiver is off -tune, there is a 
significant output from the quadrature 
channel which activates the threshold 
detector and holds the squelch gate closed 
thus suppressing audio output. On tune, 
the quadrature channel output falls to 
virtually zero, the squelch gate is opened 
and audio output passes to the a.f. amp 
and the louspeaker. 

Finally, an a.g.c. signal is taken from 
the in -phase channel via the a.g.c. ampli- 
fier to control the gain levels of both the 
r.f. amplifier and the local oscillator. 

You can find a fuller discussion of the 
p.I.1. receiver described above in L.P. Chu 
'A phase -locked a.m. radio receiver' in 
Trans. I.E.E.E. Vol. BTR 15, No. 3, pp 
300-308, Oct, 1969. For the whole subject 
of phase -locked -loops an excellent stan- 
dard reference is `Phaselock Techniques' 
by F.M. Gardner, John Wiley and Sons, 
1966. 

(to be continued) 

Conferences 
and Exhibitions 
Further details are obtainable from the 
addresses in parentheses 

OVERSEAS 
Aug. 11-13 St. Louis 

Automatic Control 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

Aug. 16-20 Jerusalem 
Impact of Computers on Developing Nations 
(Jerusalem Conf. on Information Technology, 75 
Grosvenor St., London W 1X ODT) 

Aug. 17-19 Ithaca 
H.F. Generation and Amplification 
(Prof. L. Eastman, Cornell School of E. Eng., 
Phillips Hall, Ithaca, N.Y. 14850) 

Aug. 18-26 Budapest 
Acoustics Congress 

Aug. 23-28 Stockholm 
Microwave Conference 

(Dr. H. Steyskal, Fack 23, 104 50, Stockholm 80) 
Aug. 24-27 San Francisco 

Western Electronic Show & Convention 
(WESCON, 3600 Wilshire Blvd, Los Angeles, 
Calif. 90005) 

Aug. 25-27 Washington 
Geoscience Electronics 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

Aug. 27 -Sept. 5 Berlin 
International Radio & TV Show 
(A.M.K., Messedamm 22, 1 Berlin 19) 



Wireless World, August 1971 
399 

Complementary Darlington Output 
Transistors in Audio Amplifiers 

Product application note 

Circuit shown right is designed around 
integrated Darlington power transistors, 
made by Motorola. With these, external 
bias components are not needed and their 
high gains limit the gain and power dis- 

sipation requirements of driver transistors, 
thus simplifying amplifier designs. Design 
is suitable for power outputs from 15 to 
60W working into a loudspeaker of 4 or 
8S) ----see table. This and a direct -coupled 
version are contained in Motorola applica- 
tion note AN -433A. 

Circuit gives harmonic distortion of less than 0.2% at rated output from 50Hz to 

20kHz and 0.1% at 100mW output from 200Hz to 20kHz, rising to 0.25% at 20Hz for 
both power levels. Intermodulation distortion is 0.2% at half power with 1 kHz and 

10kHz signals in 4:1 ratio. Resistor R sets bias current-20mA-to minimize cross- 

over distortion. As an alternative to bootstrapping, Tr, base is connected to a constant - 

current source-Tr4 and diodes D,. (Resistors marked with an asterisk should be 5% 

tolerance, others 10%.) 

Several short-circuit protection techniques can be used. The short-term one shown 

(left) allows a short-circuit to be driven for a few minutes-average power dissipation 

increasing by four times-using heat dissipators with thermal resistance specified in 

the table and at 25°C ambient temperature. 

Components for 15 to 60 watt amplifier not specified in circuit 

Rated 
power 

load 

SZ 

R72 

Q 

Vcc 

S2 

R 

SZ 

R7 

k 
15 4 330 32 620 33 

8 150 38 510 39 

20 4 470 36 560 39 
8 180 46 470 47 

25 4 510 38 560 39 
8 220 48 390 47 

35 4 750 44 470 47 
8 390 56 330 56 

50 4 910 50 390 47 
8 560 65 270 68 

60 4 Ik 56 330 56 
8 620 72 220 68 

Tr I, 4 Tr2 Tr3 
Try 

Trg 
rating 
V 

rating 
V 

4 
rating 
V 

heat 
sinkt 

MPSA05 MPSA55 MPSUO1 MJE1100 MJE1090 35 20 40 9.5 

MPSA05 MPSA55 MPSUO1 MJE1100 MJE1090 40 25 45 9.5 

MPSA05 MPSA55 MPSUO1 MJE1100 MJE1090 40 25 45 7.0 

MPSA05 MPSA55 MPSUO1 MJE1100 MJE1090 50 30 55 7.0 

MPSA05 MPSA55 MPSUO1 MJE1102 MJE1092 40 25 45 5.0 

MPSA05 MPSA55 MPSUO1 MJE1100 MJE1090 50 30 55 5.0 

MP9A05 MPSA55 MJE520 MJ3000 MJ2500 45 25 50 6.0 

MPSA06 MPSA56 MPSUO1 MJ1001 MJ901 60 35 65 5.5 

MPSA05 MPSA55 MJE520 MJ3000 MJ2500 50 30 60 4.0 

MPSA06 MPSA56 MJE520 MJ3001 MJ2501 65 35 75 4.0 

MPSA06 MPSA56 MJE520 MJ3001 MJ2501 60 35 65 3.0 

MPSA06 MPSA56 MJE520 MJ3001 MJ2501 75 40 80 3.0 

tMaximum thermal resistance in deg.C/watt at 55°C ambient temperature and 10% -high supply voltage. Heat sink area can be found from J. Johnstone's nomograph on 

p.22 of January 1871 issue (instruction 5). 
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Automatic Titration Potentiometer 
by D. R. Bowman, M.I.E.R.E. 

The instrument described employs dual -gate m.o.s.f.e.ts and was originally intended to monitor a chemical process known as titration. However the measuring circuit can be used for other applications in which an electrometer is required. 

A measuring circuit was required that 
would link the output of a very high 
internal impedance probe with an 
indicating apparatus such as a chart 
recorder. The probe in question had an 
internal impedance in the kilo-megohm 
region and an output of between 100 and 
400mV. One of the various thermionic 
electrometer valves available would have 
performed well but with the disadvantage 
of requiring h.t. and l.t. power supplies. 
Investigation of the various semiconductor 
amplifying devices available revealed that 
only the m.o.s.f.e.t. approached the input 
resistance requirement. Previous 
experience with these transistors has 
taught the author to be wary, for although 
the gate -to -source breakdown rating may 
be 20 or 30V the high inherent resistance 
inevitably means that even the smallest 
charge cannot leak away and is liable to 
accumulate until the gate insulation is 
destroyed. 

A number of transistor manufacturers 

Fig. 1. Circuit of the amplier unit. The 
switched capacitors are used to filter out 
interferencefrom the magnetic stirrer 
which is employed during titration. 

being alive to this problem have intro- 
duced devices with zener diodes internally 
connected across the gate electrode. The 
diodes exhibit a very high shunt resist- 
ance until the potential across them 
exceeds about ±6V. At this potential 
their resistance drops to à low value and 
so protects the transistor's gate insulation. 

The basic circuit, which is shown in 
Fig. 1, is a differential amplifier. The d.c. 
level drift with temperature, an always 
present problem in electrometer amplifiers, 
is not so serious here because the drifts in 
the two transistors are in opposition and 
therefore tend to cancel each other. 

To maintain the maximum input 
resistance a gate leak resistor has not been 
included, however, the probe's series 
resistance provides an earth return for the 
gate electrode. The first device operates as 
a source follower, the inherent negative 
feedback tending to maintain the high 
input resistance. The second stage is 
connected as a common gate amplifier. 
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The overall power gain provided by the 
amplifier is of the order of 70dB. 

The second gate electrodes of the 
cascade devices are connected together 
and biased to about 0.6 of the drain 
potential. The two source electrodes are 
taken via a potentiometer to earth. This 
couple is adjusted for minimum thermal 
drift. The output potentiometer alters the 
gain slightly, but is primarily intended for 
setting the output to zero when there is no 
no input signal. The exact amplitude of 
the output signal is unimportant when the 
instrument is used in titration so this 
deficiency has not proved to be a great 
disadvantage. No attempt has been made 
to match the m.o.s.ts and yet the tempera- 
ture stability has proved to be adequate. 

Two transistor types are suitable, the 
40673 and the 3N187. Of these the 40673 
seems to be the best choice; it is identical 
in performance with the 3N187, but is 
considerably cheaper. 

Power supply 
The circuit shown in Fig. 2 exhibits a very 
low output ripple together with automatic 
overload protection. As the series 
regulating transistor is capable of 
supplying at least 200mA other auxiliary 
equipment can be connected to the supply 
if required. In the diagram an unearthed 
9V unit is shown whose polarity can be 
altered by earthing either the positive lead 
to produce -9V or the negative lead for 
+9V. This instrument requires two such 
supplies, one of each polarity. The mains transformer used is a Radiospares 
miniature type with two 12V secondaries, 
but any other transformer with two 
independent secondaries will do as the 
current requirement is only IOmA. The 
two power supply circuits should be 
adjusted to provide about 9V. 

The setting up of the amplifier is 
extremely simple; the only point needing 
description being the minimum thermal 
drift adjustment. The dual gate m.o.s.ts 
are mounted in an electrically insulated 
dual heat sink. A hot soldering iron should 
be brought into thermal contact with this 
heat sink and the potentiometer adjusted 
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22k 

50 p i.v. diodes 

12V a.c. 
from 
trans. 

Fig. 2. Power supply circuit. Two of 
these are required 

for minimum drift as shown by the 
recorder. The gain potentiometer should 
be used to set the amplifier for zero signal 
out with the input short circuited. 

Titration 
Many quantitative chemical analyses are 

made by adding measured amounts of 
acid to the unknown alkali solution until 
the two cancel one another out to leave a 
neutral solution. The stage at which 
balance occurs, the end -point, has to be 

determined very accurately and is 
normally done using one of the coloured 
chemical indicators of which Litmus is an 
example. 

If two electrodes are dipped into the 
solution during the titration process the 
voltage across these electrodes will change 
as the solution goes through the neutral 
point. It was to detect this change that this 
instrument was designed. 

The probe employed was a `Silver billet 
combination electrode' (Cat. No. 39187). 
During the titration process the mixture 
was stirred using a magnetic stirrer and a 
piston burette was used to add one liquid 
to the other. The piston burette is driven 
by a motor and adds liquid at an 
accurately known rate. As this motor is 
synchronous the chart recorder and the 
piston burettes will automatically keep in 

step. 
The titration probe and amplifier tend 

to be sensitive to noise generated by the 

Signal from 
ampi ifier 

+ 
,T64µ 18V 

100k 

64µ.18V 
or 

50µ 10V 

Fig. 3. Chart recorder A is set for 50m V 

fs.d. and is the potentiometric titration 
recorder. Chart recorder B is set for 
5mVf s.d. and is the dUerential 
potentiometric titration recorder. 

Chart 
recorder 

A 

magnetic stirring system and for this 
reason a switched filter has been included 
in the input circuit of the amplifier. This 
filter should be used with care, only 
enough smoothing being used to reduce 
the noise or the response of the whole 
system may become excessively damped. 
Fig. 3 shows a'basic differentiating circuit 
which if applied to the output of the 
amplifier and used in turn to drive the 
recorder makes the titration end point on 
the graph more easy to discern. With this 
simple circuit it will be necessary to 
increase the sensitivity of the chart 
recorder. 

Sixty Years Ago 
August 1911. Two reports in this issue 
were concerned with mobile communica- 
tions. An article `Wireless Telegraphy and 
Aeroplanes' described an experimental 
installation as follows: 

"In a lecture before the Royal 
Institution, Mr. T. Thorne Baker passed in 

review some of the work already 
accomplished in the application of wireless 
telegraphy to aerial navigation and 
referred to some satisfactory results 

-obtained by Mr. Farman by using two 
trailing aerials, each consisting of rather 
thin wire about one hundred metres in 

length. Those experiments were carried 
out. some time after Mr. Baker had 
adapted a similar arrangement to a Bristol 

biplane in this country. In the latter case 
no loose wires were used, and thus he had 
been limited to the amount of aerial that 
could be attached to the machine 
itself-about 50 ft. Instead, however, of 
using balanced aerials, he coupled them to 
each end of an inductance coil, and 
increased their , effective length to the 
greatest extent possible without sacrificing 
efficiency. In the latest form of the 
apparatus he was using a 6 -in. induction 

coil with a fin. spark gap, fixed at a 

considerable distance from the apparatus, 
so as to be away from the petrol tank. 
Two light brass rods extended from the 
coil well into the space between the two 
main planes of the machine, and to one 
side of the tank, and two fin. brass rods 
sliding over these and fin. apart formed 
the spark gap terminals. Shunted across 
the spark gap was a condenser of the 
Leyden jar type, and an inductance coil 
consisting of seven turns of No. 14 copper 
wire wound on a light ebonite drum. This 
inductance had sliding contacts so that the 
number of turns used could be varied in 

the usual manner, in order to tune the two 
circuits. The two aerial wires were 
connected to the two ends of the 
inductance in use, and the aerial circuit 
was brought into tune with the shunt 
circuit. A secondary battery of eight or ten 
volts supplied the primary energy, about 
50 or 60 watts being required. 

"Two new arrangements have since 
been adopted, which should greatly 
enhance the efficiency of the plant. The 
chief of these is a long light brass tube 
attached to, but insulated from, one side of 
the tail of the aeroplane. This acts as a 

counter capacity, or `earth', to a long 
aerial wire on the other side. This aerial 
starts from the nose of the machine, is 

carried thence to the extreme outer edge of 
the main plane, thence back to the tail, 
and thence to a loose extension, a length 
of 60 ft. of copper wire trailing behind." 

Coming down to earth, another article, 
'At the Royal Investiture', described how 
two Marconi portable wireless telegraph 
sets were used at the Investiture at 
Carnarvon of the Prince of Wales. These 
particular sets were normally employed by 
the Cumberland Yeomanry and as can be 
seen from the photograph, consisted of a 

motor generator and the wireless set itself. 
It is pictures like this which emphasize the 
tremendous advances that have taken 
place in just sixty years. 
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World of Amateur Radio 

Morse outmoded? 
Since the earliest days of amateur radio, 
the imminent demise of c.w. operation has 
been regularly forecast-yet dits and dahs 
still retain the interest of many amateur 
operators and account for a significant 
proportion of all activity. But c.w. has its 
critics. The notes in this column in May 
on the possible effects of the proposed 
F.C.C. changes to U.S. phone allocations 
brought a strongly contrary opinion from 
Dr John Irwin, (K6SE /5), of Louisiana 
State University. He feels that my notes 
showed a "negative attitude" towards "the 
switch from c.w. to s.s.b." This, he suggests, 
is happening all over the world and should 
be encouraged. "Phone is so much more 
efficient and interesting and satisfying than 
code that I have not used c.w. at all for the 
past two years", he writes. In that time he 
has worked over 900 different Japanese 
amateurs on s.s.b., many of them using 
less than 20 watts. "These Japanese are 
forced to use and speak English and I think 
this is a great thing for international 
fellowship and understanding, and they 
deserve to be commended for overcoming 
the severe language barrier. I only wish 
more Russians used s s b It is a 
complete misconception to believe that 
non-U.S.A. amateurs cannot work, do not 
want to work and do not work in the U.S. 
phone bands.... Widening U.S. phone 
bands will thin out the interference, 
benefiting all amateurs, the world over.... 
Single-sideband equipment is now so 
satisfactory, so potent and so cheap that 
the present trend from code to voice 
cannot help but continue; and I'm all for 
it", he stresses. 

Those of us who continue to believe 
there should be a future for c.w. will 
disagree with several of Dr Irwin's 
arguments, but 'must respect his right to 
express them-the more so since it now 
seems pretty certain that there will be an 
extension of the U.S. phone allocations. 
But two amateurs chatting on s.s.b. 
occupy as much frequency space as 
perhaps 30 or 40 would need for c.w. 
Where frequencies are under extreme 
pressure (e.g. 7 and 14 MHz), surely 
narrow -band c.w. should be given 
reasonable priority? On other bands, the 
decision to opt for c.w. or phone is rightly 
one for individual amateurs to make. 

It is worth noting that c.w. users retain 
an above average interest in the hobby. A 
breakdown of 100 British stations worked 
from G3VA on c.w. (3.5, 7 and 14 MHz) 
in recent months showed that about 25% 
had been licensed during the past 5 years; 
about 13% from 5 to 10 years; 16% from 
10 to 20 years; 18% from 20 to 25 years; 
and 28% over 30 years! 

Beyond question s.s.b. is effective-but, 
because of the peaky nature and wide 
bandwidth of voice waveforms, c.w. of 
equivalent power is still a far more 
effective means of communication, 
provided that appropriate narrow -band 
filters are used in the receiver. Essential 
information can be passed as quickly, and 
more accurately. So most of us want to 
see both modes continuing in general use. 

Amateur finds radio "bug" 
The recent disclosure, as the result of an 
Old Bailey trial, that W. H. Borland 
(G3EFS) of Bromley, Kent, had been 
responsible for first discovering and then 
tracking down illegal "bugging" equipment 
installed about half -a -mile from his home, 
highlights the continued interest in 
amateur direction -finding. For almost 20 
years, each summer, a series of D /F hunts 
is organized, culminating in the annual 
R.S.G.B. National Final. The contests 
usually take the form of hunting down, 
over distances up to ten miles, in the 
course of a single afternoon, two 
concealed 1.8 MHz transmitters. 

Space communications and 
amateurs 
Amateurs who have been following the 
progress of the I.T.U. World 
Administrative Radio Conference on 
Space Matters in Geneva are concerned at 
the long-term implications of the extremely 
strong pressure for microwave frequencies 
for all forms of space communications. No 
longer are there any "unwanted" 
frequencies in this part of the radio 
spectrum. Amateurs have been disap- 
pointed at the apparent lack of liaison 
between the national amateur radio 
societies of a number of European 
countries and their official delegations, 
who often appear to be virtually unaware 
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of the amateur service. While it is still 
expected that some extensions will be 
granted to amateur space facilities (at 
present confined to 144 MHz), a number 
of proposals, supported by the official 
U.K. delegation, are unlikely to be 
approved. The position taken up by the 
delegations from such countries as France, 
Norway. Sweden and the U.S.S.R. is 
contrasted with that of the U.K. where 
Minpostel invited the R.S.G.B. to 
nominate a member of its Council (Roy 
Stevens, G2BVN) to attend the meetings 
as an official adviser to the U.K. 
delegation. 

V.H.F. activities 
Several notable tropospheric and 
sporadic E "openings" were noted during 
June. TF3VHF, the 70 MHz beacon 
station in Iceland, was heard in the U.K. 
on several days. In just over two hours on 
June 13th, 9H1BL (Malta) worked 13 
British stations cross -band 70 /28 MHz 
(70 MHz is not available in Malta). In a 
long series of observations on the London 
70 cm beacon GB3GEC, two Ditch 
amateurs, PAOVZL and PAOGDV, have 
been hearing the station consistently, 
almost regardless of band conditions. A 
recent 144 MHz portable contest was won 
by G. W. Tibbetts, GW3NUE/P, who 
made 331 contacts. Peter Blair, G3LTF, 
has resumed 1296 MHz "moonbounce" 
contacts with W2NFA. 

In brief 
The R.S.G.B. National Mobile Rally is at 
Woburn Abbey on Sunday, August 8th 
with talk -in stations GB2VHF, G3VHF 
and GB3RS on 14, 70 and 144 MHz. 
Events will include a trade exhibition, 
demonstrations of amateur TV, bring- 
and-buy sale, etc.... A special station, 
GB3ESP, will be operated by members of 
the International League of Esperantist 
Radio Amateurs during the 56th Universal 
Esperanto Congress in London from July 
31st to August 7th .... F.C.C. regional 
offices in America have been asking a 
number of "Technician" licensees to submit 
to re-examination; about half turn in their 
licences without trying.... F.C.C. have 
issued a Notice of Inquiry seeking to 
determine what improvement (including 
TV receiver design) could be made to 
achieve interference -free TV reception; 
the American Consumers Union intends 
to report more fully on the susceptibility of 
TV and hi-fi gear to interference from h.f. 
transmitters.... An American amateur, 
WOWYX, has his home station located 
at a height of 11,500 ft on Squaw 
Mountain, Colorado. . Increased 
subscriptions and the aftermath of the 
postal strike appear to have hit severely 
recruitment of new R.S.G.B. members; in 
the three months March to May only 165 
new members were elected compared with 
545 in the same period in 1970 . 

PAT HAwKER,G3VA 
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Personalities 

T. A. Duerden, B.Sc.. Ph.D., who 
joined Plessey as manufacturing 
facilities planning executive just 
over a year ago, has been 
appointed general manager (Pen - 
tex). Dr. Duerden, who will be 
primarily responsible for the 
Pentex electronic telephone 
exchange business. will be based at 
the Group's Beeston. Nottingham, 
factory. A graduate of Manchester 
University. where he read physics 
and later received his doctorate. he 
was head of management services 
at the Preston Division of British 
Aircraft Corporation prior to 
joining Plessey. 

G. C. F. Whitaker, F.LE.E., 
F.I.E.R.E., who was for two years 
on the staff of Yorkshire 
Television as senior planning 
engineer followed by a further two 
years as engineering consultant. 
has retired. Mr. Whitaker. who is 
66, was educated at the Royal 
Naval Colleges Osborne and 
Dartmouth. He retired from the 
Navy in 1928. Re -joining the 
Navy at the outbreak of war, he 
was, initially engaged on global. 
long-range h.f. direction finding, 
followed by a period in the Radio 
Physics Laboratory of the 
University of Sydney, where he 
studied radio location. At the close 
of hostilities he was re -instated on 
the Active List and after 
appointments in the Department of 
Naval Ordnance and. on two 
occasions as deputy superintendent 
of the Admiralty Signals and 
Radar Establishment, he was pro- 
moted to the rank of Captain. His 
final Naval appointment was on 
loan to the Australian Common- 
wealth Government as director of 
electrical engineering in the 
Department of The Navy. 
Melbourne. Victoria. Retiring in 
1959. he was employed by Central 
Rediffusion Services Ltd, and from 
1960 to 1967 was chief engineer of 
Rediffusion television operating the 

London weekday contract of the 
I.T.A. 

Derek Stanners is appointed U.K. 
sales manager of Racal Instru- 
ments Ltd. of Windsor. Previously 
on the board of the B & K Group, 
with overall marketing control of 
their instrumentation products 

company. Mr. Stanners has also 
worked for the Plessey Group, at 
Northampton. He is an enthusias- 
tic radio amateur. His call sign is 

G3HEJ. 

John R. Brinkley, F.I.E.R.E.. 
A.M.I.E.E., international manager 
of mobile radio for the I. T. & T. 
Corporation since 1969. has joined 
Redifon Ltd as an executive 
director of the company. The 
Communications and Marine 
Division of Redifon is to be formed 
into a subsidiary company and it is 
intended that Mr. Brinkley should 

John R. Brinkley 

be its managing director. Mr. 
Brinkley received his early training 
with the Post Office. He 
transferred to the Home Office 
Communications Directorate in 
1942 and six years later joined 
Pye. He was managing director of 
Pye Telecommunications Ltd from 
1956 until 1966 when he joined 
Standard Telephones and Cables 
where he was executive director 
until his transfer to I.T.T.. the 
parent company. 

Air Chief Marshal Sir Donald 
Evans, K.B.E., C.B., D.E.C., 
R.A.F. (Ret'd), has joined Ferranti 
Ltd in Edinburgh. as a consultant 
on military aviation matters but 
will be based at Ferranti's London 
Office. Millbank Tower. S.W.I. 
Air Chief Marshal Evans, who is 

59, commanded a night fighter 
trials unit during the war and later 
the Royal Radar Establishment's 
Flying Unit. His Air Force service 
included his appointment as Air 
Officer Commanding -in -Chief. 
Technical Training Command 
(1964-66); as Air Secretary 

(1966-67); and as Commandant of 
the Imperial Defence College 
(1968-69). 

C. J. Kent has joined A.P.T. 
Electronic Industries Ltd, of 
Byfleet. Surrey, as sales manager. 
Mr. Kent joins the company from 
Advance Electronics Ltd where he 
was employed for four years as 
senior sales engineer. He served 
his apprenticeship with A.E.I. at 
Trafford Park, Manchester. 

J. E. Everitt, M.A., M.I.E.E., joins 
the board of Rank Bush Murphy 
Ltd in the newly created post of 
director of overseas operations. 
Mr. Everitt. who is 35 and took 
his degree in mechanical sciences 
at Cambridge. joins Rank Bush 
Murphy from Ultra Electronic 
Holdings Ltd, of which he was 
marketing director. 

G. Boris Townsend, B.Sc.. Ph.D.. 
F.I.E.E., F.Inst.P., for the past six 
years head of engineering research 
at Thames Television, has joined 
the I.T.A. as deputy head of the 
Engineering Information Service. 
Dr. Townsend. a graduate of 
King's College. London, began his 
career at the General Electric 
Company where he worked on the 
development of colour television 
receivers. He is co-author with 
P. S. Carnt of the two volumes on 
colour television published by 
Butterworth and received his 
doctorate from London University 
for a thesis on colour television. In 
1963 he joined Rank Cintel as 
technical manager of the 
Professional Television Equipment 
Division. Dr. Townsend was 
president of the British Amateur 
Television Club from 1960 to 
1965. 

A. R. Wilkinson, M.A.. M.I.E.E., 
has been appointed technical 
director of Radiatron Ltd and 
Radiatron Components Ltd, of 
Twickenham, Middx. He will be 
chiefly engaged on development 
work and market research. Mr. 
Wilkinson was formerly principal 
test equipment engineer with 
G.E.C. at Aycliffe, Co. Durham. 

Ates Electronics Ltd have 
announced the appointment of 
Howard Prescott, who will have 
responsibilities for product mariéet- 
ing and technical liaison on the 
company's application circuits. Mr. 
Prescott. started his career with 
Ultra Electronics Ltd as a student 
apprentice, and moved to R & D 
before joining Air -Tech Ltd as 
projects engineer. Immediately 
prior to joining Ates, he was 
applications engineer with S.G.S. 
Ltd, where he specialized in linear 
i.cs. 

C. Rhodes Oliver, B.Sc., 
M.I.E.R.E., has joined Semi- 
conductor Production Equipment 
Co. Ltd, of West Byfleet, Surrey, 
as technical director. He will be 
responsible for all technical aspects 

and development of the Centronic 
product range which includes 
diffusion furnaces, laminar flow 
cabinets, profilers. semiconductor 
ovens and lighting intensity control- 
lers. After the Second World War. 
which was spent in the New 
Zealand Air Force working on 
radar and navigational aids, Mr. 
Oliver was with Pye Radio and 
Newmarket Transistors for several 
years before joining Standard Tele- 
phones & Cables in 1958. This 
was followed by a period with 
A.E.L. Brimsdown. as develop- 
ment manager and with R.C.A. at 
Catania. Sicily. 

BIRTHDAY HONOURS 
lei Wren in the world of electron- 
ics were included in the Queen's 
Birthday Honours List. Among 
those receiving honours are: 

Knights Bachelor 
John Allen Clark, Companion 
I.E.E., chairman & chief executive. 
Plessey. 
John Henry Davis, chairman and 
chief executive, Rank Organisa- 
tion. 

C.B.E. 
H. Barker, director. network plan- 
ning. Post Office Telecommunica- 
tions. 
Rear Admiral B. J. Castles, 
F.I.E.R.E., R. Australian Navy. 
H. W. French, chief inspector. 
Dept. of Education & Science. 
L S. Yoxall, chairman. Foxboro- 
Yoxall Co. 

O.B.E. 
R. E. Burnett, M,A., F.I.E.E., 
managing director. Marconi 
Instruments. 
R. W. P. Cockburn, controller 
(admin.) external broadcasting. 
B.B.C. 
W. Nethercot, chairman. Min. 
Posts & Telecoms advisory tech- 
nical sub -committee on wireless 
interference from industrial appa- 
ratus. 
L A. Samson, sales & service 
director. Guided Weapons Div.. 
Brit. Aircrafts Corp. 
Wing Commander W. E Satterth- 
waite, M.I.F.R.E.. R.A.F. 

M.B.E. 
H. Ledger, senior engineer, Plessey 
Telecommunications Ltd. Beeston. 
M. R. Neville for services to the 
Electrical & Electronics Industries 
Benevolent Assoc. 
H. J. Plater, asst. manager. studio 
operations. B.B.C. Television. 

OBITUARY 
Lord Reith, under whose guidance 
broadcasting was started in this 
country in 1922 by the British 
Broadcasting Company, of which 
he was general manager, died in 
Edinburgh on June 16th. He was 
81. John Charles Walsham Reith, 
a mechanical engineer by 
profession, became the first 
director-general of the B.B.C. 
when in 1927 it became a public 
corporation. Although he resigned 
from the B.B.C. in 1938 he has left 
his mark indelibly on British 
broadcasting. 

I T ! 
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seconds make10,000 hours. 

1°Jlza..4t 

In nuclear physics you need absolute accuracy and long-term reliability from 
your electronic tubes. Especially thyratrons. EEV thyratrons can be fired with 
nano -second precision, with repetition rates of up to 50 kHz due to very rapid 
deionisation characteristics. Long life - 10,000 hours can be achieved - enables 
EEV ceramic thyratrons to be bolted into the circuit as with passive components. 

EEV thyratrons meet the demands of major nuclear physics applications : 

In linear accelerators they can withstand peak inverse voltages up to 20 kV 
following a pulse, and they give trouble -free operation in oil -filled equipment. 

In particle accelerator work missed pulses are rare. Annular current -flow 
means rapid peak -current switching, too, without risk of arc extinction. 

In spark chambers EEV thyratrons will eliminate spurious firing, and jitter 
can be'kept as low as 1 ns. The 0X1154 for example operates over a wide range of 
H.T. voltages at currents up to 10 kA without significant change in characteristics, 
so drive units can be used with different chambers -and the low trigger voltage 
means that simple firing circuits are possible. 

So, whether you're concerned about nano -seconds or thousands of hours, 
specify EEV thyratrons. And remember that EEV also make ignitrons, photo 
tubes, storage tubes, image intensifiers, vacuum capacitors, spark gaps, RF tubes 
(like tetrodes for driving RF separators) and magnetrons ea 
especially for linear accelerators. Send for details. tee 

Ile .."*" 

EEV know how. 

ENGLISH ELECTRIC VALVE CO. LTD., Chelmsford. Essex, England, CM1 2QU. Tel: 0245 61777. Telex: 99103. Grams: Enelectico Chelmsford. 
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cut out the coupon 
and answer your 
soldering problems 

maw 

£2.75 

Model CN 240/2 
15 watts - 240 volts 

£1.70 

SK1 
SOLDERING KIT 
In rigid plastic "tool box" 
containing Model CN - 15 
watts - 240 volts miniature 
iron fitted it" bit. Spare 
bits h" and z". Reel of 
resin -cored solder, heat 
sink, cleaning pad, stand 
and booklet "How to 
Solder". 

Fitted with nickel 
plated 32" bit and 
packed in handy trans- 
parent box. 

ES240 D 25 watt 
soldering iron 
In transparent display pack, 
fitted with long life iron - 
coated bit 8" diam. 

SK2 
Soldering Kit 
In polystyrene pack, containing 
15 watt miniature soldering 
iron, 240 volts fitted with a" 
bit, 2 spare bits h" and 

h". Coil of resin -cored solder, 
heat sink, 1A fuse and booklet 
"How to Solder". 

£2.40 

£1.83 
Interchangeable spare bits 32", 

Tgb", 1" (extra) available. 
Improved design to ensure 

strong and reliable high speed 

iron. Heats up in 2 minutes. 

GSS Desoldering Tool 
Model GSS with 32" tip diameter 

£4.67 

£1.95 

De -soldering tool working on compressed 
air for industrial use with an air line or 
occasional use with foot pump. 
Efficient, self-cleaning operation on 
Venturi principle. Split-second action. 
Press valve control. 

M.E.S. Battery -operated 
12 volt soldering iron 

Complete with 15 ft 
(4.50m) lead, 2 heavy 
gauge clips for instant 
connection to car 
battery and a guide 
'How to Solder'. 
Packed in strong plastic 
wallet. 

Model ESS or GSS 
complete with 

foot pump 

£5.65 

ESS Desoldering Tool 
Model ESS with 3z.. tip diameter 

n Please send the ANTEX 
colour catalogue. 

nPlease send the follpwing: 

WW -070 FOR FURTHER DETAILS 

£4.67 

from electrical and radio shops or 
by Free Post (No stamp required) 
from ANTEX Ltd., FREE POST, 
PLYMOUTH, PL1 1BR. 
Tel 10752) 67377/8. 

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

NAME 

ADDRESS 

1 

1 j 
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Nerv Products 

Rugged disc store 
A disc store for computer application which 
is extremely rugged has been developed by 
a 16 -month old company Process 
Peripherals Ltd, with N.R.D.C. backing. 
As the disc rotational speed reaches the 
crystal -controlled 3000 rev/min, specially 
profiled heads are lowered very close to 
the disc. A special head suspension keeps 
the heads at .a constant `flying' height and 
attitude even under severe vibration. The 
ferro -magnetic disc has a capacity of 
256,000 woris of 16 bits each -4.2M bits 
-which can be arranged in various ways 
including four separate stores of 1M bits 
each. Mean access time is l Oms, which can 
be halved by simple rearrangement of the 
heads. An error rate of 1 in 101° has been 
achieved with this store and operational 
life is quoted as 100,000h. Process 
Peripherals Ltd, The Broadway, Thatcham, 
Berks. 
WW 305 for further details 

Automatic record cleaner 
An automatic record cleaner, with the 
brand name Bib Groov-Kleen model 40, 
resembles a miniature cartridge arm, being 
finished mainly in anodized aluminium. 
The base is supplied with a self-adhesive 
disc to fix it to the player deck. The base 
has a chromium -plated pivot pillar which 
can be raised or lowered so that, the arm 
can be adjusted to be parallel with the 
turntable. The arm, which is' cranked to 
provide better tracking, has a brush at one 
end and a counterweight at the other. A 
small roller mounted behind the brush 
automatically sets its own level. A 
swivelling arm -rest is provided to hold the 
arm when a record is being placed on the 
turntable. The device has been designed so 

that it is suitable for mounting on any 
make of turntable deck, including the 
Garrard SP.25 Mk.III where very little 
space is available when the plastic cover is 
in situ .on the plinth. When a record is 
being played, dust which is loosened by the 
brush is collected on the roller (which does 
not revolve) and can be removed with a 
separate brush included in the outfit. From 
time to time a fresh face of the roller can 
be presented to the record. A replacement 
kit of roller and brush is available. Price is 
£2.59. Bib Division, Multicore Solders 
Ltd, Hemel Hempstead, Herts. 
WW315 for further details 

Portable instrumentation 
recorder 
The CPR -4000 portable instrumentation 
tape recorder from Bell & Howell records 
up to seven channels on +in tape, will 
accept N.A.B. reels up to 230mm in 

diameter, and has seven electrically 
switchable speeds from 6 to 60 i.p.s. Tape 
speed accuracy when used with the servo 
loop closed is ± 0.05%. Frequency range 
is 300kHz direct at 60 i.p.s. The f.m. 
system offers both I.R.I.G. wideband 

group I of 40kHz and an intermediate 
band of 20kHz at 60 i.p.s. The record and 
reproduce heads, made of a wear -resistant 
material, have an edge voice channel for 
use with the optional voice logging 
accessory. An optional automatic 
tape -threading device is also available. 
Power requirements are 115 /230 V a.c. 
(± 10%), 48 to 420 Hz single phase. 
Maximum consumption is approximately 
200VA. Bell & Howell Ltd, Electronics 
& Instruments Group, Lennox Road, 
Basingstoke, Hants. 
W W 3 22 for further details 

50MHz counter 
Model FC50 from Wayne Kerr is a 
six -digit readout instrument with 
automatic location of the decimal point. 
The effective resolution can be increased, 
in some instances up to eleven digits, by 
under -ranging. The ranges are 0.1Hz to 
50MHz and 1 ,us to 105 seconds, with a 
count facility to 999,999. Start and stop 
can be manual or electrical (or a mixture 
of the two) and facilities are provided for 
inhibit, gating, storage and varying the 
up -dating rate. Clock signals are available 
for external use and there is an option of 

b.c.d. outputs from the six number tubes. 
The display can be switched to show a 
`non -blink' series of completed counts of 
the run as it proceeds. Acceptable input 
levels range from 20mV (r.m.s.) to 100V, 
and provision is made for correctly 
terminating 50 (2 or 75 lines. The 
Wayne Kerr Co. Ltd, Roebuck Rd, 
Chessington, Surrey. 
WW328 for further details 

Battery -operated soldering 
iron 
The Antex MES 12 soldering iron operates 
from a 12 volt d.c. supply. Two large 
crocodile clips on 4.50m of 2 -core cable 
provide connection to the battery terminals. 
The recommended U.K. price is £1.95. 
Anglo -Netherlands Technical Exchange 
Ltd, Mayflower House, Plymouth, Devon. 
WW 308 for further details 

Gunn oscillator 
A Gunn oscillator made by Mullard gives 
an output of 35mW at 10.525GHz 
± 20MHz. Type CL8631, it operates at a 
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fixed frequency over the temperature 
range -20 to +50°C and can be used 
satisfactorily with any phase or load 
mismatch up to a v.s.w.r. of 1.3. It 
'requires a power supply of 8V, total 
consumption being less than 2W. A 

square flange output mates directly with 

waveguide size RG -52 (WR90/WG16). 
The device can replace a klystron 
oscillator in many applications. Mullard 
Ltd, Mullard House, Torrington Place, 
London W.C.I. 
WW323 for further details 

Shift registers 
The MA86S/87S silicon gate 100/128 -bit 

dual independent shift registers, from GEC 
Semiconductors, operate from a single 

t.t.l. level clock and the t.t.l. system noise 
immunity specification is preserved. The 
registers can be clocked from zero fre- 

quency to more than 3MHz. All inputs 
and outputs (including the clock input) 
are t.t.l. compatible and the device operates 
from standard voltage levels. Since the 
registers are completely independent they 

may be clocked separately. The device is 

available in a TO -5 style package. GEC 
Semiconductors Ltd, Freebourne Rd, 
Witham, Essex. 
WW 304 for further details 

Intensifier vidicon 
A vidicon camera tube with more than 250 
times the sensitivity of a conventional 26 
mm vidicon is being produced by the 

Electron Tube Division of EMI -Electronics. 
The tube, which employs an intensifier 
and is designated the Ebitron type 9777 
vidicon, is claimed to produce television 
pictures when illumination is equivalent to 
half moonlight. The vidicon employs 
electron -bombardment induced conduc- 
tivity in the zinc sulphide target with a high 
sensitivity photocathode. The image 
section is all electrostatic and the scanning 
portion similar to a conventional 13mm 
magnetic vidicon. The Ebitron can replace 
existing 26mm vidicons in c.c.t.v. cameras, 
the 9777 tube and its coils being no bigger. 
The 18.2mm photocathode makes it 
suitable for use with standard 26mm 
vidicon lenses. The weight is 230g potted, 

100g unpotted. 
Typical operating conditions: 
image section 

overall e.h.t. 
scanning section 

cathode 
g, modulator 
g2 limiter 
g3 beam focus 
g4 vidicon mesh 
axial magnetic focus 
output signal 

14,000 V 

0V 
-30 V 
300 V 
290 to 330 V 
500 V 

field550 V 
0.15 MA peak 
white 

overall sensitivity 50 mA/lm 
The heater requires 90mA at 6.3V. EMI 
Electronics Ltd, Hayes, Middlesex. 
WW 310 for further details 

Thermally controlled 
soldering iron 
A range of lightweight, thermally controlled, 
soldering instruments has been introduced 
by Adcola. Known as the Invader, the new 
models incorporate a proven element 
combined with a new `pencil -slim' handle. 
The rectangular centre heat -shield allows 
the instruments to be placed on any surface 
without rolling, and the tool is balanced 
to keep the working bit clear of the surface. 
A hanging hook is moulded into the handle. 
Noryl plastic, used for the handle, does 

not readily transmit heat-the company 
claim the 25W and 27W tools are the 
slimmest available in these powers. The 
plug-in element can be replaced in 90 
seconds. The collet can also accommodate 

the complete range of 70 standard and 
special-purpose bits. Standard Invader 
models are available for seven voltages - 
6, 12, 24, 50/55, 110, 220 and 230/250V. 
Three collet sizes-}in, in and ¡in-are 
available, and the recommended price for 
the largest tool is £1.95. Elements with bit 
temperatures between 250 and 410°C 
can be supplied at no extra charge. The 
temperature of the standard -bit face is 

360°C controlled to ± 10°C. Adcola 
Products Ltd, Adcola House, Gauden Rd, 
London S.W.4. 
WW 307 for further details 

Rotary -action switches 
A range of low -torque, rotary -action, 
miniature switches, with a mechanical life 

in excess of ten million operations, has 
been introduced by Honeywell. The 900 
Series `V4' switches can operate in 

clockwise or anti -clockwise direction with 
no change in operating characteristics, and 
alternative shaft positions are possible. 

Both s.p.c.o. and s.p.d.t. versions are 
available with 0.187in quick -connect or 
solder termination. They are rated at 5A 
and 125 or 250V a.c. Inrush current 
values should not exceed 10A. Operating 
temperature range extends from -40 to 
+ 100°C. Honeywell Ltd, Charles Square, 
Bracknell, Berkshire. 
W W 327 for further details 

Inexpensive XY plotter 
The XY plotter type PL100 from J. J. 
Lloyd Instruments, is suitable for 
applications where extreme accuracy and 
high speed are not essential. It is sold as a 
basic potentiometric assembly with a 
sensitivity which may be adjusted from 
150 to 300mm /V. The response speed is 

approximately 200 mm /s and adjustable 
damping is provided for the servos on 
both X and Y axes. The amplifiers for both 
axes are independent, with floating inputs, 
and a suppressed -zero facility is 
incorporated which enables the instrument 
to plot small changes in voltage or current 
about a given reference level. Calibrated 
plug-in amplifiers are available to extend 
the range and enable the instrument to 
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plot either voltage or current. Each 
amplifier has a calibrated reference, 
stepped attenuator and vernier sensitivity 
control, allowing the gain to be adjusted 
between 0.5rriV /cm and 40V /cm or 
0.5,u A/cm and 40 mA/cm. The accuracy 

s 
and repeatability is ± 1% ± 1 mm and 
the maximum paper size is 254 X 
330mm. Price of plotter only is £124. The 
plug in amplifier costs £30. J. J. Lloyd 
Instruments Ltd, Brook Avenue, Warsash, 
Southampton SO3 6HP. 
WW314 for further details 

Soldering pencil 
A soldering pencil, the MCP from Weller 
Electric, can be fitted with any of seven 
iron -plated tips ranging from 0.0lin 
`micropoint' to 0.125in double flat. Overall 

reach is 22in. The element operates at 24V 
supplied from its own power pack 
operating from the 240V mains. The 
power unit carries a spring pencil holder, 
and a cleaning sponge. Price £14.95; tips 
45p each. Weller Electric Ltd, Redkiln 
Way, Horsham, Sussex. 
WW326 for further details 

Encapsulated regulators 
The Roband Limpet range of encapsulated 
series regulators for stabilized power 
supply systems achieves high dissipation 
by providing an isolated metal heat transfer 
surface in one face of each module. The 
modules, which operate from a single 
unstabilized d.c. rail or from a battery, 
give well stabilized outputs up to 55V or 
20A and have full over -current protection. 
The output voltage and protection levels 

are each preset externally by a fixed 
resistor, or they can be remotely program- 
med. The modules fit a standard heat sink 
extrusion, but can be mounted on any 
conventional metal surface. A typical 2A 
unit which measures 47 X 30 X 22mm 
can give a stabilized rail set anywhere 
between 6V and 24V with a maximum 
internal `dissipation of 25W. The cost of 

such a unit is £15.50. Roband Electronics 
Ltd, Charlwood Works, Charlwood, 
Horley, Surrey. 
WW 306 for further details 

Coaxial connectors 
Sealectro have introduced a new range of 
r.f. coaxial front panel connectors. The 
`Kwick Konnect' range provides locking 
and exhibits a v.s.w.r. of better than 1.30:1 
at frequencies up to 18GHz. Assembly to 
cables is by crimp or clamp of the outer 
conductor, and by crimp or solder to the 
inner conductor. Once mated, it is virtually 
impossible to break the connection by 
pulling on the connecting cable. To dis- 
connect a knurled ring is pulled back and 
the connectors disengage. Sealectro Ltd, 
Walton Road, Farlington, Portsmouth, 
Hants 
W* 309 for further details 

T line connectors 
Pressac have developed a new system of 
T line connectors. They, are designed to 
allow electrical accessories to be connected 
into main wiring harnesses without cutting 

the conductors. They can be applied 
directly to insulated wire without stripping. 
Each connector has an insulating sleeve 
which is threaded over the accessory lead 
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and a brass . contact is crimped to the 
conductor. The brass connector cuts 
through the insulation to make an electrical 
connection. The insulation sleeve is then 
wrapped around the contact and fixed by 
an integral latch. The connectors can 
be supplied either on reels, for machine 
assembly or loose. Pressac Ltd, Leopold 
Street, Long Eaton, Nottingham. 
WW 311 for further details 

Power transistors 
A range of hometaxial silicon power 
transistors from Ates, suitable for high - 
power amplifier circuits, employs a struc- 
ture in which the base region exhibits 
homogeneous resistivity in the axial 
direction-i.e. emitter-to-collector-elim- 
inating secondary voltage breakdown 
within the maximum ratings of the device. 
The 2N3771 of this TO -3 range provides 
150W output, with 30A (IC) at 50V (VCBO) 
For 100V operation, the 2N3772 gives 
20A, and the 2N3773 16A at 160V. Ates 
Electronics Ltd, Mercury House, Park 
Royal, London W.S. 
WW 303 for further details 

Reed switch 
Reed switch type DRA-291 from F.R. 
Electronics is capable of switching up to 
5A at 50VA and up to lA at 100VA. It is 

standard size, and has rhodium contacts 
with low contact resistance. F. R. 
Electronics Ltd, Wimborne, Dorset, BH21 
2BJ. 
WW 312 for further details 

Logic level pulse generator 
From Grange Electronics (Production) we 
have received details of a wide -range pulse 
generator which covers repetition 
frequencies from 1 Hz to 5 MHz in seven 
overlapping ranges. Delay and output 
pulse widths are variable between IOOns 
and 100ms in six overlapping ranges. 
Additional features include manual and 
external triggering, a pre -pulse output and 
simultaneous complementary outputs at 
t.t.l. levels. The price is £66. Grange 
Electronics (Production) Ltd, Stone Lane, 
Wimborne, Dorset, BH21 1HD. 
WW318 for further details 
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Oven for TO -5 devices 
Jermyn's 4ST2 self-regulating oven is 

designed for devices in TO -5 size packages 
when lead lengths are restricted to 
12.5mm. Devices having up to eight leads 
may be accommodated and can be 

installed without the use of special tools. 
Ovens having control temperatures of 65, 
80 and 115°C are available and will 

operate in ambient temperatures from 
-50 up to 50, 60 and 100°C respectively. 

The ovens have no moving parts or 
electronic circuitry but incorporate a 
semiconductor heater to provide a 

self-regulating proportional temperature 
control. Power requirements are 24V 
(±4V) a.c. /d.c. 0.6W (at 25°C ambient). 
Maximum warm-up time from -55°C is 

3 minutes. Jermyn Industries, Manufactur- 
ing Division, Vestry Estate, Sevenoaks, 
Kent. 
WW319 for further details 

Transient voltmeter 
Model 3206 voltmeter from Sintrom 
Electronics will measure and hold the peak 
value of a single pulse which has a 10ms 

duration or longer. The instrument has a 

four -figure digital readout and an accuracy 
of 1% of full scale. There are four switched 
ranges with full-scale values ranging from 
10mV to 19V. The input impedance is 1 

MQ. The peak value is held in store until 
reset. Automatic reset for driving a printer 
or recorder is provided. The input is floating 
and is double screened to reject radiated 
transients. Other models in this range 
include instruments capable of measuring 

pulses up to 30kV and as short as 50 
nanoseconds. Analogue and digital read- 

outs are available. Prices range from £580. 
Sintrom Electronics Ltd, 2 Castle Hill 

Terrace, Maidenhead, Berks. 
WW 302 for further details 

Sub -miniature chokes 
Cambion's 550-339 sub -miniature radio 
frequency choke is available in a wide 

range of inductance values -0.1 through 
to 1,000 µ H in 49 steps. Each choke has 
a small moulded body 6 mm long and 24 

mm in diameter. Cambion Electronic 
Products Ltd, Castleton, near Sheffield, 
S30 3WR. 
WW313 for further details 

Axial -lead electrolytic 
capacitors 
A series of axial -lead miniature aluminium 
electrolytic capacitors, type EN 12.12, has 
been added to the range of ITT single 
ended miniature capacitors type EN12.35. 

The axial -lead versions are available from 
1 µ F to 4,700 µ F rated up to 500V 
(dependent on capacitance value). These 
capacitors have an operating temperature 
range of -25 to + 70'C. Plastic sleeves 
are employed for case insulation. ITT 
Components Group Europe, Standard 
Telephones and Cables Ltd, Edinburgh 
Way, Harlow, Essex. 
WW316 for further details 

High -frequency counters 
Series 7900 counters from Dana 
Electronics are seven -digit units with an 
optional eighth digit, and all have optional 
systems interface units. Sensitivity is 1 mV 

up to 500 MHz. Three counters typical of 
the range are the 7910 (to 150MHz) at 
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£595 (illustrated), the 7920 (to 550 MHz) 
at £750, and the 7960 (to 3 GHz) at 
£1395. Dana Electronics Ltd, Bilton Way, 
Dallow Road, Luton, Beds. 
WW324 for further details 

Panel drilling bit 
A Bradrad (Type A), from West Hyde 
Developments, provides panel holes of 
different sizes, drilling and deburring in a 
single operation. Two versions are available 
providing holes of 1-1- to 24 inches in -'gin 

steps, or 36mm to 60mm in 3mm steps. 

The bit is made of cobalt 'high speed' steel 

and has a 12.5mm diameter shank. Price 
£23 plus 35p postage and packing. West 
Hyde Developments Ltd, Ryefield 
Crescent, Northwood Hills, Northwood, 
Mddx. 
WW321 for further details 

Voltage -dependent resistors 
A new range of silicon carbide and diffused 
junction silicon voltage -dependent resistors 
(varistors) is available from ITT. Silicon 
carbide voltage -dependent resistors are 
available in rod or disc form, and can be 
supplied with leads for direct wiring into 
position, or without leads for direct mount- 
ing. These devices have a wide range of 
applications for voltage control and 
component protection. Silicon diffused 
junction varistors are particularly suitable 
for a very wide range of currents at low 
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voltage levels. A particular application of 
this type is for temperature compensation 

in semiconductor circuits. ITT Components 
Group Europe, Resistor Products .Sales, 
Edinburgh Way, Harlow, Essex. 
WW 301 for further details 

Variable Transformers 
Variable transformers from the Zenith 
Electric Company, in the Variac-Setavolt 
range, are fully encapsulated for 200-250 
volt operation, covering the current ranges 
0.75 to 4A in 5 sizes. The frequency range 
is 50-400Hz Motorized two -gang and 
three -gang units are also available. The 
Zenith Electric Co. Ltd, Wavendon, 
Bletchley, Bucks. 
WW317 for further details 

Tantalum capacitors 
The MT series of moulded tantalum 
capacitors, available from General 
Instrument (UK) Ltd, are dry sintered 
anode units, moulded in epoxy resin and 
not subject to gassing or electrolyte 

leakage. Capacitance range is from 0.068 
to 47/./F rated up to 50V. The working 
temperature can be as high as 85°C. 
General Instrument Ltd, Stonefield Way, 
Ruislip, Middx 
WW325 for further details 

Improved recording tape 
A new family of recording tapes which exhibit 
increased output and a 4dB improvement in 
signal-to-noise ratio with no modification to 
existing equipment has been developed by the 
3M Company. Known as High Energy tapes, 
they are based on a cobalt -modified ferric oxide 
formulation. Unlike chromium -dioxide tape, 
which requires separate circuitry to be switched 
in, High Energy tape can be used on existing 
cassette machines without any modification to 
the standard low -noise bias and equalization 
levels to give greater undistorted output and an 
increase in dynamic range from 2dB at low 
frequencies to 6dB at the upper end of the scale. 
Circuitry designed around the potential per- 
formance characteristics of the new tapes could 
improve reproduction still further. It is expected 
that the new tapes will be marketed in the U.K. 
later this year in helical -scan video form, and 
that broadcast video and. audio cassettes will 
follow. 3M Company, 3M House, Wigmore 
Street, London W lA 1ET. 

Miniature trimmer pot 
The T -200-K single -turn wirewound potentio- 
meter in the Contelec range of trimmers has a 
knurled plastic -moulded knob, with bifurcated 

shaft that pushes into the pot and interlocks with 
the keyway. It can equally easily be turned by 
a screwdriver. Power rating is 2W at 40°C. 
Resistance range is 1052 to 50kQ. Size is 20 X 
10mm. Operating temperature is - 25 to 
125°C. The T-200 series is available in eight 
standard versions, in either bush mounting or 
printed circuit types. Kynmore Engineering 
Co. Ltd, 19 Buckingham Street, London WC2. 
WW 331 for further details 

Zero -voltage switch for 
thyristors 
A low-cost version of the RCA zero -voltage 
switch for thyristor gate triggering is the 
CA3079. It has the same temperature range as 
the earlier CA3059 (-40 to 85°C) but the 
fail-safe, inhibit and over -ride functions are not 
included. The economy type includes a power 
supply, allowing operation from an a.c. line of 
24 to 277V at .50 to 400Hz, a differential sen- 
sing amplifier; a zero -crossing detector and a 
triac gating circuit. The zero -crossing detector, 
of course, allows thyristor switching at the 
voltage zeros of the a.c. line, eliminating r.f. 
interference when used with resistive loads. The 
circuit is packaged in a 14 -lead dual in -line 

plastic case. Price is 79p for 1-24 and 59p for 
100 up. RCA Ltd, Solid State Division, 
Sunbury -on -Thames, Middx. 
WW 320 for further details 

Stylus balance 
The BIB stylus balance model 32 is produced 
specifically for determining the `pressure' of 
modern cartridges and is calibrated in 0.25g 

divisions. It has a non-magnetic base mounted 
on foam plastic. The cross -bar of the beam has 
recesses which are mounted on a pair of low - 
friction pivot points. Price £1.80. BIB Division, 
Multicore Solders Ltd, Hemd Hempstead, 
Herts. 
WW 330 for further details 

Printed circuit elements 
Conducting elements for wiring semiconductor 
devices to printed circuits are made by 
Circuit-Stik Inc. of California. With an 
adhesive backing, the 1000 and 2000 series of 

"e,:,: 
elements are designed to suit most types of 
TO -5 and TO -18 packages. The former are 
drilled to match a 0.1 in grid and the latter un - 
drilled to save space. Available in the U.K. from 
Bourns (Trimpot) Ltd, 17 High Street, Houns- 
low, Middx. 
WW 329 for further details 

Press -button switches 
The Arrow Adapt -a -Switch range of illuminated 
and non -illuminated press -button switches is 
based on a small number of components that 
fit together simply. The actuator can be chosen 
for momentary or alternate action. Press -in 
lenses give a range of three shapes-round, 
square and oblong-in six colours. The standard 
duty ratings are 5A at 125V a.c., 2A at 250V 
a.c., and 5A at 28V d.c. Electrical and 
mechanical life is 100,000 cycles minimum at 
full rating. Arrow Electric Switches Ltd, Brent 
Road, Southall, Middlesex. 
WW 332 for further details 



410 
Wireless World, August 1971 

Real & Imaginary 
by "Vector" 

On Stopping the Home Fires Burning 

I wonder whether you've ever thought of 
the domestic `telly' as a lethal instrument? 
I must confess I hadn't until I read a study 
of statistics relating to fires in television sets. 
This paper was written by a member of 
the Joint Fire Research Organization and 
the figures quoted give food for thought. 

For in 1968 (the last year for which 
figures were presumably available) 1244 
fires occurred in Britain which were directly 
attributable to the magic box. In 1960, the 
figure stood at 528 and rose significantly 
in every subsequent year. 

You may well say 'Ah yes, but the 
number of sets in use increases every year'. 
True. But other figures given show that the 
number of fires increased at a considerably 
higher rate than licences did. In 1965 the 
incidence of fires to licences was 61.8 per 
million; three years later it was up to 82.4 
per million and after another three years I 
wouldn't be surprised to find that it had 
taken another comparable jump. The 
older the set, the greater the risk, is a logical 
conclusion and possibly, with the cost of 
living steadily rising, people are hanging 
on to their sets longer. 

One rather less sombre side is that 
(taking the 1968 statistics) about 83% of 
these fires occurred between 3 p.m. and 
midnight when someone is likely to be able 

to initiate prompt action. Only 5% of the 
total-roughly 4.5 per million licences- 
occurred between 1 and 2 a.m. Compared 
with the annual incidence of fires from all 

causes between these hours, which 
amounted to some 500 per million dwell- 
ings, the number of television fires are 
chickfeed; but they are nonetheless 
dangerous, since at that time most people 
are asleep in bed and totally unprepared 
for disaster. You may remember that recent 
fire in a hotel, in which eleven people died. 
That was attributed to a television receiver. 

What effect has the advent of colour, 
with its higher operating voltages, had on 
the figures? No significant alteration up to 
1968, but that doesn't mean much because 
colour hadn't got going, and even today 
colour sets are not in wide enough use to 
make much difference. 

How were these fires caused? It was no 
part of the report's aim to specify and so 

we don't know. Component breakdown 
must have played a pet but, to be fair 

on the manufacturers, by no means all TV 

receiver fires are started in this way. All 

dealers know the old lady who drapes a 
blanket over the top of the set to let her cat 
sleep on, and how, by drooping over the 
back, this (the blanket I mean, not the cat!) 
can block all ventilation. Tatty do-it- 
yourself flex wiring (often using bare 
staples) with the lead to the set permanently 
`live' is another well-known phenomenon. 
And again, smoke pouring from the cabinet 
may panic the householder into calling the 

fire brigade when in fact no fire, as such, 
exists. The statistics given seem to indicate 
the presence of this last factor, for of the 
1244 fires quoted for 1968, 612 were 

`confined to the set' and might therefore 
have been smoke only-or does a fire 

brigade have to see flames to record the 
incident as a fire? As to the remainder, a 
further 560 were `confined to the room', 
while 72 spread to other areas. These 632 
were, without doubt, genuine no-nonsense 
fires, but it would be instructive to know 
whether outbreaks originating in the mains 
lead to the set or in its feed wire along the 
skirting ( where this exists) are classified as 

television fires, or whether the outbreak 
must originate in the set in order to qualify. 

In the U.S.A. the incidence of fires in 

TV sets is causing considerable concern. 
In August 1969 the Federal Government's 
National Commission began to put the 
whole question under the microscope and 
in due course came up with the pronounce- 
ment that more than 10,000 such fires 

occurred annually. Predictably, this was 
hotly denied (no pun intended!) by the 
Electronic Industries' Association, which 
put up a rival figure of 2600 over a five- 

year period. Subsequently, other reports 
were produced from various sources with 
figures that fell somewhere between the 
two extremes. 

One such (the `Jitco') was especially 
enlightening. This was in essence a tabula- 
tion of data supplied by set manufacturers 
concerning fires reported for each of their 
models. It did far more than tabulate, how- 

ever; it also pinpointed the components 
that were responsible. One startling fact 
that emerged was that colour sets were 
forty times more likely to cause fires than 
black -and -white models. Forty times. 
That's a fantastic jump. 

In the list of delinquent components the 
line output transformer emerges as the 
worst offender by a considerable margin 
(29.26% of the total fire/smoke cases, rising 

to 40% in colour sets). Then come high - 
voltage components (18.1%), the receiver 
on -off switch (12.7%), the yoke (7.4%), 
controls (5.9%) and so on through seven 
more groupings, ending with fuses at 
0.4%. Nothing much to surprise the British 
service engineer here, I fancy. Understand- 
ably, fires occurred in chassis runs-that 
is, if a given component was fitted which 
subsequently proved to be unequal to its 

job, an epidemic of fires would be experien- 
ced with the particular model that embodied 
the component. 

Now, to judge from a comprehensive 
report on the subject in Electronics, the 

United States can scarcely be set up as a 
pattern upon which to model future British 
procedure. The bible in the matter of stand- 
ards seems to be the Underwriters' Lab- 
oratories UL492, which runs to 402 para- 
graphs and which is continuously being 
updated. But apparently there is no legal 

obligation to conform to it and it is left to 
individual cities to decide whether sets used 
within their boundaries should carry the 
U.L. stamp. Only three cities insisted on this 

at the time of the survey (August 1970) 

and so many manufacturers just don't 
bother with it. The U.L. standards, it is 

stated, are not so much those which ensure 

public safety as ones which the manu- 

facturers can conveniently work to. One 
example cited is the permissible leakage 
between case and earth which is 5mA- 
sufficient to pack a nasty wallop; efforts 
are now being made to reduce this to 
0.5mA. Again, the permitted level of 
X-ray radiation from TV sets has been set 
at 0.5 milliröntgen/hour at 5cm, but not 
because this gives a good margin of safety; 
it is merely a level that manufacturers can 
conveniently meet. Recently, however, 
some improvement has been effected; 
froyi January 1st, 1971, all sets have had 
to conform to this level even if all controls 
are maladjusted to `worst case' and compo- 
nent failure increases emission. 

Signs are not wanting, in fact, to indicate 
that American television manufacturers 
are at last treating the fire hazard much 
more seriously than formerly. This may 
reflect an improved sense of social con- 

science. On the other hand the more cynical 
might think that it stems from a test case 
in the U.S. Courts concerning a man who 
died in a TV -originating fire. The receiver 
manufacturers were ordered to pay 
$212,000 dollars compensation to the 
man's family. If this establishes a pre- 
cedent as to where responsibility lies, it 

could make for an expensive future for 
television manufacturers. 

Returning now to the British scene, 
one benefit from our delayed entry into 
colour is that we have a breathing space 
before colour receivers become the rule 
rather than the exception. This gives us 

opportunity to benefit from American 
mistakes. 

For the information contained in the 
above I am indebted to:- `Fires in television 
sets', S. E. Chandler, Fire, Sept. 1970. 

`Customer hazards: why they happen', 
and `Customer hazards: how they can be 

fixed', Electronics, Aug. 3, 1970. 
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Super IC -12 

High fidelity Monolithic Integrated Circuit Amplifier 

Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi-Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor, the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 

1. Higherpowsr. 
2. Fewer external components. 
3. Lower quiescent consumption. 
4. Compatible with Project 60 modules. 
5. Specially designed built-in heat sink. 

No other heat sink needed. 
6. Full output into 3, 4, 5 or 8 ohms. 
7. Works on any voltage from 6 to 28 volts 

without adjustment. 
8. NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(1 2 watts peak). 

Frequency Response 5 Hz to 100KHz f 
1 dB. 

Total Harmonic Distortion Less than 
1%. (Typical 0.1%) at all output powers 
and all frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 

Power Gain 90dB (1,000,000,000 times) 
after feedback. 

Supply Voltage 6 to 28 volts (Sinclair 
PZ -5 or PZ -6 power supplies ideal). 

Size 22 x 45 x 28 mm including pins and 
heat sink. 

Input Impedance 250 Kohms nominal. 

Quiescent current 8mA at 28 volts. 

With the addition of only a very few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitable for use with pick-up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project -60 range 
such as the Stereo 60 and A.F.U. may be 
added. The comprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

Price, inc. FREE 
printed circuit board 
for mounting. 

£2.98 feet 
SINCLAIR GENERAL GUARANTEE 

Should you not be completely satisfield with your 
purchase when you receive it from us, return the 
goods without delay and your money will be 
refunded in full, including cost of return postage, at 
once and without question. Full service facilities are 
available to all Sinclair customers. 

WW -071 FOR FURTHER DETAILS 
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Sinclair Project 60 
The World's leading range of high fidelity modules 

Sinclair Radionics Limited, London Road, 
St. Ives, Huntingdonshire PE17 4HJ. 
Tel : St. Ives (048 06) 4311 

sinclai 

Project 60 offers more advantage to the constructor and user of high fidelity equipment than 
any other system in the world. 
Performance characteristics are so good they hold their own with any other available system 
irrespective of price or size. 
Project 60 modules are more versatile - using them you can have anything from a simple 
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier. 
Either power amplifier can be used in a wide variety of applications as well as high fidelity. 
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier 
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock 
loop principle to provide thé best ever standards of sensitivity and audio quality. Project 60 
modules are very easily connected together by following the 48 page manual supplied free 
with all Project 60 equipment. The modules are great space savers too and are sold indivi- 
dually boxed in distinctive white and black cartons. With all these wonderful advantages, 
there remains the most attractive of all - price. When you choose Project 60 you know you 
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing 
resources (the largest in Europe) prices are fantastically low and everything you buy is 

covered by the famous Sinclair guarantee of reliability and satisfaction. 

Typical Project 60 applications 

System The Units to use together with Cost of Units 

Simple battery 
record player 

2.30 Crystal P.U., 12V battery 
volume control 

£4.48 

Mains powered record Z.30, PZ.5 Crystal or ceramic P.U. £9.45 
player volume control etc. 

20 +20 W. stereo 
amplifier for most needs 

2 x 2.30s, Stereo 60, Crystal, ceramic or mag. £23.90 
PZ.5 P.U., F.M. Tuner, etc. 

20+20 W. stereo 
amplifier with high 
performance spkrs. 

2 x 2.30s, Stereo 60, 
PZ.6 

High quality ceramic or £26.90 
magnetic P.U., F.M. Tuner, 
Tape Deck, etc. 

40 +40 W. R.M.S. 
de -luxe stereo amplifier 

2 x 2.50s, Stereo 60 As above £34.88 
PZ.8, mains trsfrmr 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, etc., £19.43 
transformer controls 

F.M. Stereo Tuner (£25) &A.F.U. Filter Unit (£5.98) may be added as required. 

WW -072 FOR FURTHER DETAILS 
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from a simple amplifier to a complete stereo 
tuner amplifier with Project 60 modules 

Z.30 & Z.50 
power amplifiers 

The Z.30 an i Z.50 are of advanced design using 
silicon epita <ial planar transistors to achieve un- 
surpassed s-andards of performance. Total har- 
monic distortion is an incredibly low 0.02% at 
full output end all lower outputs. Whether you 
use Z.30 or Z.50 amplifiers in your Project 60 
system will depend on personal preference, but 
they are the same size and may be used with 
other units is the Project 60 range equally well. 
SPECIFICATIONS (Z.50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 wars R.M.S. into 8 ohms using 35 volts: 
20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 wars R.M.S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300,000Hz±1 dB. 
Distortion: 0.02% into 8 ohms. 
Signal to nose ratio: better than 70dB unweighted. 
Input sensitivity: 250mV into 100 Kohms. 
For speakers f om 3 to 15 ohms impedance. 
Size: 14 x 80 < 57 mm. 

Z.30 
Built, tested and guaranteed with circuits and instruc- 
tions manual. £4,48 
Z.60 
Built, tested and guaranteed with circuits and instruc- 
tions manual. £5.48 

Power 
Supply 
Units 
Designed special for use 
with the Project 60 system 
of your choice. Use PZ.5 
for normal Z.30 assemblies 
and PZ.6 where a stabilised 
supply is essential. 
PZ.5 30 volts unstabilised £4.98 
PZ.635 volts _ tabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

PZ.5 

PZ.8 

The Sinclair Guarantee 
If within 3 months of purchasing Project 60 modules 
directly from us, you are dissatisfied with them, we will 
refund your money at once. Each module is guaranteed 
to work perfectly and should any defect arise in normal 
use we will service it at once and without any cost to 
you whatsoever provided that it is returned to us 
within 2 years of the purchase date. There will be a 
small charge for service thereafter. No charge for 
postage by surface mail. Air -mail charged at cost. 

Project 60 Stereo F.M. Tuner 
si-td.Ir- First in the 

world to use the 
phase lock loop principle 

The phase lock loop principle was used for receiving signals from space craft because of 
its vastly improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. 
tuner with fantastically good results. Other original features include varicap diode tuning, 
printed circuit coils, an I.C. in the specially designed stereo decoder and squelch circuit for 
silent tuning between stations. Good reception is possible in difficult areas, and often a 
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower 
level of distortion than any other tuner we know. Stereo broadcasts are received automatic- 
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is 
tuned in. This tuner can also be used to advantage with any other high fidelity system. 
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. 
Capture ratio: 1.5dB. Sensitivity: 2µV for 30dB quieting: 7µV for full limiting. Squelch level: 
2ÓµV. A.F.C. range: ±200 KHz. Signal to noise ratio: > 65dB. Audio frequency response: 
10 Hz -15 KHz (+1 dB). Total harmonic distortion: 0.15% for 30% modulation. Stereo decoder 
operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. 
Operating voltage: 25-30 VDC. Indicators: Mains on; Stereo on; tuning. 
Size: 93 x 40 x 207 mm. 

1+25 Built and tested. Post free. L 

Stereo 60 Pre-amp/control unit 
mirlclslllr-We 

4464 
Designed for Project 60 range but suitable for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are used throughout, achieving a really high 
signal-to-noise ratio and excellent tracking between channels. Input selection is by 
means of push buttons and accurate equalisation is provided for all the usual inputs. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A 
curve +1dB:20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250mV. 
Signal to noise ratio: better than 70dB. Channel matching: within 1dB. Tone 
controls: TREBLE + 15 to -15dB at 10 KHz: BASS + 15 to -15dB at 100Hz. 
Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. r+ 
Built tested and guaranteed. 

£9 98 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two Z.30s or Z:50s, 
and is easily mounted. It is unique in that the cut-off 
frequencies are continuously variable, and as attenuation 
in the rejected band is rapid (12dB/octave), there is less 

loss of the wanted signal than has previously been possible. Amplitude and phase dis- 
tortion are negligible. The A.F.U. is suitable for use with any other amplifier system. Two 
filter stages -rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. 
Current - 3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB) 
variable from 25Hz to 100Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated rr 
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. L5.9O 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send Name 

Address 

I enclose cash/cheque/money order. 
WW8 
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Car 

Ns W X Y Z 

155 5 1 5 4 

/W 975 7 9 5 6 

/r 867 6 8 1 5 

1217 1 12 1 6 

16121 12 8 7 II 

\191010 
101 191 ef 91 

1910100 10-1 81 8I 91 

(Pre size -10) s 19 a 4/ wie 

6" verbal) 

CHASSIS 
AND SPARE PANELS 

Contil cases are also available with aluminium panels and 

Contilcote, applied after drilling and cutting. There is also 

a chassis to fit each sue of Contil case. Three smaller 

sizes in 18 gauge aluminium and three larger sixes in 

16 gauge. Prices from 15p to 75g 

GROMMETS BLANKING PLUGS 

IOOon 500ní PANFI Ha IESIZE 100 off 500 off 
INCHES 

3/16 

259 20p 1 55/18 

l 3/8 

35p 30p ( 
( 

17/18 

r 
5/8 

{ 55p Sop 1 55p 45p 

80p 70p 

Aewnedf1,401ots Assorted E1.701ots 

11003'16". 50eo ofmhersl 1100 off 3/18". 50 ea. of others) 
Postage & Packing 15p 

WEST HYDE 
WEST HYDE DEVELOPMENTS LTD. RYEFIELD CRESCENT, NORTHWOOD HILLS, MIDDX. HA61NN 
Telephone. Northwood 24941/26732 Telex: 923231 Code: West Hyde Wined 
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The ideal 'off the shelf' low cost instrument housing. 

21 -gauge steel. Finished hammer blue, with 18 -gauge 
panel supplied with easy -to -strip protective covering 
for easy marking out. Individually packed, including 
feet and screws. 

Typ 1 10 80 P6P 

e8 e0 el 

755 2.75 2.60 2.45 360 

861/975 2.90 2.80 230 36p 

1271 315 305 2.85 45p 

1277 

instead 2_65 2.55 2.20 450 

8127 68 590 560 56p 

1988 8.30 8.00 7.65 68e 

19880 11.93 1135 8.90 85p 

West Hyde cony stocks of fair types 

of handes. The two 0elrin types are 

5.518" and 5/' long with prices from 

Bp to 20p each. The two chrome panel 

handles are also in Iwo sizes 3 -and 

5" with prices from 20p to 37p ea:h. 

Both types of handles are ideal for our 

cases as the illustration shows. 

You could tramp 
the World and not find better feet! 

35p 30p The West Hyde foot is moulded from a resilient, high 

hysteris material. giving a high friction coefficient. 

Self-adhesive or screw fixing or both 16BA countersunk). 

Size 5/8" dia. 3/8" high. Grey. Price Irom0.010 to 0.017 
each. 

1 r" -"it 
r -,y 

For use 
wherever 
a third 
hand is 
needed. 
Fully 
adjustable 
for 
any angle in 
any plane. 
£3.60. 
P & P 28p 

ONIOS 
UNIVERSAL 
VICE 

A unique two -in -one version 
with 2 sets of jaws, 
each rotatable 
through 360° 
in any plane. 

The Ontos is a multi -purpose, multi -position vice. ideal 
for holding P.C. boards for assembly. soldering or 
testing. The jaws will hold flat- round, square, or 
hexagonal parts. It is quickly reset to any new angle, 
in any plane. making it ideal for building up 
modules, as a micrometer or gauge stand, es a light 
general purpose vice, in the laboratory, or 
whenever you need an extra pair of hands! 

Always ready for the out of 
reach socket. Easy -to -carry 
lightweight reel with 
neon indicator, moulded 

in rewind handle and 
easy wind non -twist 
cable, 13 amp fused plug 
and socket. Either 50 ft 
of 5 amp or 30 ft of 13 
amp cable. 30 ft 13 amp 
or 50 ft 5 amp. 1 at 
£4.98. P & P 35p. 
DISCOUNTS FOR QUANTITY. 
POSTAGE & PACKING EXTRA 

TEST 
ADAPTOR 

ypically used et quantities by 

washing machine manufactu- 

res and suitable for 46. use 

etc. Reed with non -wire -cutting 

contacts aid fuse. Suitable for 

up to 13 amps. A neon indicator 

lights when mains is on the Outer 

stakes. 1 at £135. P&P 15p. SEND FOR FREE LEAFLETS & PRICE LIST 

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT, NORTHWOOD HILLS, MIDDX., HA6 INN 
Telephone: Northwood 24941/26732. Telex: 923231 WEST HYDE NTHWD 
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Another 
PAIR 

of hands. 
£5.95. 

P & P 35p 

n 

WEST HYDE 

"Brightlife" nears give greater brightness and 25,000 hours average 

life. The 1" diameter neon ere moulded in polypropylene which 

diffuses the light and the 9" diameter neons are moulded inpalycarbonate 

which gives higher light transmission. Both types give a glow behind 

the panel to warn maintenance staff. Units are one hole fixing 1" 

and 9" diameter clearance. 

The very low cost of these neon/resistor assemblies makes them ideal for safety uses, particularly in 

transistorised equipment where most voltages are safe to be handled. Usually the mains transformer has the 

only dangerous terminals and foi a few pence these indicators can be soldered on directly as a warning 

light. Unlike incandescent indicators these can be lined end forgotten 
10 off 100 off 1000 off 

0.14 0.12 
0.16 0.14 
0.18 0.16 
0.04 0.04 
0.04 0.03 
0.02 0.01 

6" PC, 6" PP, 11OPC, 11OPP. T, K. 0.15 
30" PC, 30" PP, R. 0.17 
PP/G, PP/H. Q, Alpha numeric. 0.20 
M or M 1 1 O 0.05 
N 0.05 
PP/I, PP/J, L. Spare ceps & bodies 0.03 

Post and Packing -15p any quantity 

WEST HYDE 
WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT NORTHWOOD HILLS, NORTHWOOD, MIDDX, HAD INN. 

Telephone: Northwood 24941126132 Telex: 923231 
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This illustration shows 

Sinclair Project 60 

made-up using 

Mod -2 G ready 

punched 

case 

Contil Mod -2 instrument cases 
are ideal for development and cheaper 

for production. Made 
with PVC coated materials 
there is no paint to 
scratch, the surface is 

scuff resistant and easy 
to clean. Coated 
aluminium front and 
back panels gives 
easy cutting with rigidity 
and coated steel top, 
bottom and sides gives 
strength and ease of 
assembly. Three heights 
of cases, four widths and 
two depths give 48 dif- 

Kit of Sinclair hardware inc. capacitors. plugs, sockets. screws. wire heat sink feront cases. Mod -2 
fuse, fuse holder. etc. f3.40 P & P 22p. means modern design, 
Sinclair punched case and chassis. Mod 2 type G in wood grain. f4.25 low cost, off the shelf delivery. 
P & P 28p 

Type G is now available in simulated teak in wood grain finish and ideally suited 

for domestic equipment. Also available ready punched for Sinclair Project 60, 

with or without A.F.U. It is available with a set of fitting plugs, sockets, fuses, etc. 

1df P&P X Y Z 1eR P&P X Y 2 

A 4.5 3 6.5 1.90 15p N 4.5 7 13 3.05 28p 

4.5 7 6.5 2.20 28p 0 4.5 10 13 4.00 35p 

4.5 10 6.5 2.75 28p 9 3 13 3.05 28p 

0 9 3 6.5 2.75 28p o 9 7 13 4.00 35p 

E 7 6.5 3.05 28p fl 9 10 13 4.90 35p 

10 6.5 3.80 28p S 13 3 13 4.00 35p 

G 13 3 9.5 3.05 28p 13 7 13 4.90 35p 

H 13 7 6.5 3.80 28p 13 10 13 6.00 45p 

13 10 6.5 4.00 35p V 18 3 13 4.90 35p 

18 3 6.5 3.80 28p W 18 7 13 6.00 45p 

1 k 7 8.5 4.90 35p X 18 10 13 7.60 45p 

18 10 65 6.00 45p G Woodgrain 4.00 28p 

M 45 3 13 2.20 28p Sizesininrhes 

r ' X 
WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NORTHWOOD HILLS, 

NORTHWOOD, MIDDX., HA6 1 NN. Telephone: Northwood 24941/26732. Telex: 923231 
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EXCLUSIVE OFFER of 
COMMUNICATION RECEIVERS RC4101R and RC411 1R 

and H.F. SYNTHESIZERS RC460IS 
MANUFACTURED BY WORLD RENOWNED BRITISH COMPANY 
ALL TRANSISTORJI.C. CIRCUITRY 
COVERAGE RC410/R 2-31 MHz in 29 BANDS 

RC41 1 IR 15KHz-31MHz in 31 BANDS 
DIGITAL DISPLAY INDICATING TUNED FREQUENCY GENERATED BY 
INTEGRAL SYNTHESIZER 
LOCAL OSCILLATOR DRIFT LESS THAN 1 PART IN 108 PER DAY 
OVERALL FREQUENCY STABILITY BETTER THAN 5 PARTS IN 10' 

OTHER CHARACTERISTICS INCLUDE:- 
Aerial input impedance 50 ohms unbalanced] 
Maximum Sensitivity:- 0.5i -V for 12dB (S+N) 

N 
at standard output (Odbm into 600 ohm balanced load) 
Intermediate Frequencies 1.6MHz and 100KIHz 
I.F. Selectivities :- 3dB Bandwidths of ±3.5KHz, +1.5KHz, 
±0.6KHz, +0.15KHz. 
Notch Filter +4KHz about a centre frequency of 100KHz. 
A.G.C. 3 switched attack/decay times of 10/600, 20/800 and 
30/2000 mS. 
Audio Output 1 watt into 3 ohms or 10mW into 600 ohms. 
Noise Limiter 
'S' Meter. 
Mains Input 100/125 or 200/250v. 50/60Hz 70W. 
Dimensions 9" high, 19.2" wide, 18.75" deep, suitable for 
19" rack mounting. 

THE SYNTHESIZERS TYPE RC460/S have the 
following main characteristics:- 

FREQUENCY COVERAGE 1MHz to 29.9999 MHz in 
100Hz steps 
FACILITY FOR USING EXTERNAL FREQUENCY 
STANDARDS OF 5MHz, 1MHz, 200KHz or 100KHz 
AS WELL AS THE INTERNAL STANDARD of 5MHz 
FREQUENCY STABILITY OF BETTER THAN 1 PART IN 
106 PER 100 DAYS, 3 PARTS IN 108 PER DAY 
OUTPUT 0.3 -Iv r.m.s. INTO 50 OHMS (metered) 
The Mains supply to the unit is 100/125 or 200/250v. 50/60Hz 60W. 
The dimensions 7 high, 192" wide, 18" deep, suitable for rack mounting. 

PRICES OF THE ABOVE RC410JR £300, RC411/R £350 (List £1,500 approx.) 
INSTRUMENTS ARE:- RC460/S (Bench or Rack Mounting version) £ 150 

All instruments supplied complete with handbooks. 

Carriage extra at cost but we would recommend customers to arrange to collect from any of the addresses below 
by appointment at all of which the equipments can be demonstrated. Alternatively, delivery to U.K. Mainland 
can be arranged by special carrier at a cost of £5 per item (England) or £10 per item (Scotland). (Plus insurance 
£1.) TERMS : Strictly C.W.O. or supply against official order from approved customers. 

THESE RECEIVERS AND SYNTHESIZERS HAVE BECOME AVAILABLE OWING TO RATIONALISATION OF RANGE 
FOLLOWING AN AMALGAMATION OF COMMERCIAL INTERESTS 

DONT DELAY OUR STOCKS ARE STRKTL Y LIMITED! 

Demonstrat on equipments are held at the following points:- 
S. and S.W. London: Servo and Electronic Sales Ltd., 67 London Road, Croydon, Surrey. Tel. 01-688-1512. S.E. London and N.W. Kent: 
Servo and Electronic Sales Ltd., 43 High Street, Orpington, Kent. Tel. 31066. Sussex and Southern England: G.W.M. Radio Ltd., Portland 
Road, Worthing, Sussex. Tel. 34897. E. Kent: Servo and Electronic Sales Ltd., Mill Road, Lydd (STD 06792), Kent. Tel. Lydd 252. 
Overseas erquiries and home orders to our Lydd address please. 

SERVO AND ELECTRONIC SALES LTD. 
ELECTRONIC SUPPLIES FOR INDUSTRY AND EDUCATION THROUGHOUT THE WORLD 
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BIPREPAK 
e FULLY TESTED AND MARKED 

AC107 
AC126 
AC127 
AC128 
AC176 
ACY17 
AF239 
AF186 
AF 139 
BC154 
BC171=BC1O7 
BC172=BC1r1Á 
BF194 
B F274 
BFY50 
BSY25 
BSY26 
BSY27 
BSY26 
BSY29 
BSA95A 
OC41 
0C44 
0C45 
OC71 
0072 
OC81 
OC81D 
°C139 
OC140 

15p 
13p 
17p 
13p 
25p 
15p 
37p 
50p 
37p 
25p 
13p 
17n 
15p 
15p 
20p 
37p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
13p 
17p 

OC170 
OC171 
0C200 
0C201 
2G301 
2G303 
2N1302-3 
2N 1304-5 
2N 1306-7 
2N1308-9 
BC113 
Power 
Transistors 
0C20 
0C23 
0C25 
OC26 
OC28 
0C35 
0C36 
AD149 
2N3055 
25034 
Diodes 
AAY42=0A5 0 A9 
OA79 
0,4.61 
IN914 

LIMITED 
23p 
23p 
25p 
25p 
13p 
13p 
40p 
25p 
30p 
35p 
10p 

50p 
30p 
25p 
25p 
30p 
25p 
37n 
30p 
63p 
25p 

10p 
9p 
9p 
9p 
7p 

FREE! 

CLEARANCE LINES 
1-10 1050 50+ 

SL 403D Audio Amp. 2.00 1.95 1.80 

IC. 709C Linear Opp. Amp. 50p 40p 35p 

A.E.I. Fully marked & tested Gates 25p 22p 20p 

A.E.I. Fully marked & tested Flipflops 50p 40p 30p 

0071/72. Fully tested, unmarked 5p 5p 4p 

Matched Sets, 1-0C44, 2-0C45. Per set 25p 20p 15p 

Matched Sets, 0C45, 1st & 2nd I.F. Per set 15p 12p 1 Op 

TIC45 Thyristors,/.6A, 60V, Texas 15p 1 5p 12p 

0A47 Gold honded Diodes, marked & 

tested 3p 3p 2p 

1W Zener Diodes: 

6.8V. 7.5V, 24V, 27V, 30V & 43V 5p 4p 3p 

10W Zener Diodes: 

7.5V. 11V, 13V, 20V & 100V 20p 17p 15p 

-Micro Switches, S/P, C/0. Popular size 25p 20p 15p 

1 Amp. Bridge Rectifiers, 25V, RMS 25p 22p 20p 

1 Amp Plastic Rectifiers: These are voltage, reverse Polarity 

and other rejects from the BY127 range. Ideal for low voltage 

Power Units etc. Price: £1 per 100. 

COLOUR T.V. LINE 'OUTPUT 
TRANSFORMERS. 

Designed to give 25 K.V. when used with PL509 and PY500 
valves. As removed from colour receivers at the factory. 

ONLY £1 each 
post and packing 23n 

NEW TESTED & GUARANTEED PAKS 
B2 

H8 

B79 

881 

899 

H4 

H7 

H9 

4 
Photo Cells, Sun Batteries .3 to .5 volt. 
.5 to2 ma. 

4 

4 

10 

200 

250 

BY127 Silicon Recs. 1000 P.I.V. 1 amp. 
Plastic. Replaces the BY100. 

1N4007 Sil. Rec. Diodes, 1.000 P.I.V. 
1 amp. Plastic. 

Reed Switches, mixed types, large and 
small. 

Mixed Capacitors, Post and packing 13p 
Approx. Quantity counted by weight. 

Mixed Resistors. Post and pecking 10p. 
Approx. Quantity counted by weight. 

40 
Wirewound Resistors. Mixed Values. 
Postage 7p. 

2 
OCP71 Light Sensitive Photo Transistors. 

H12 
20 

NKT155/259 Germ diodes, brand new 
stock clearance. 

H18 OC71/75 uncoded black glass type PNP 
Germ. 

H19 0081/81D uncoded white glass type PNP 
10 Germ. 

H28 20 
00200/1/2/3 PNP silicon uncoded 
To -5 Can 

H29 
20 

0A47 gold bonded diodes coded MCS2, 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

BUMPER BUNDLES 
These parcels contain au types or surplus electronic 

PACKS OF YOUR OWN CHOICE UP TO components. printed panels. switches. potentiometers. 

THE VALUE OF 50p WITH ORDERS transistors and diodes. etc. 

OVER £4 2 LBS IN WEIGHT FOR £1 
Post and packing 25p 

OUR VERY POPULAR 3p TRANSISTORS 
& FULLY TESTED GU RANTEED 

TYPE "A" 
PNP Silicon 

alloy, metal TO -5 can. 

2S300 type, direct 
replacement for the 
0C200/203 range 

TYPE "B" 
PNP Silicon 

PLASTIC ENCAPSULATION, 

low voltage but good 
gain, these are of the 

2N3702/3 and 
2N4059/62 range. 

TYPE "F" 

NPN Silicon 
PLASTIC ENCAPSULATION 

Low Noise Amplifier of 
the 2N3707/ß/9/10/11 

Series. 

TYPE "E" 
PNP Germanium 

AF OR RF 

please state on order. 
Fully marked and tested 

BULK BUYING CORNER "'NEW UNMARKED UNTESTED PAKS 

NPN/PNP Silicon Planar Transistors, mixed untested. simila 

to 2N706/6N8. BSY26-29. BSY95A, BCV70 etc. 
£4.25 per 500. £8.00 per 1,000. 

Silicon Planar NPN Plastic Transistors. untested. similar to 

2N3707-11 etc. 
£4.25 per 500. £8.00 per 1.000. 

Silicon Planar Diodes. DO -7 Glass, similar to 0A200/202. 
BAY31.36. £4.50 per 1.000. 

NPN/PNP Silicon Planar Transistors. Plastic TO -18. similar 
to SCI13/4. BC153/4. BF153/160 etc. 
£4.25 per 500. £8.00 per 1.000. 

0C44. 0C45 Transistors, fully marked and tested. 
500 plus ä 8p each. 1.000 plus á 6p each. 

OC71 Transistors, fully marked and tested. 
500 plus p 6p each. 1.000 plus :4 5p each. 

3823E Feld effect Transistors. This is the 2N3823 in plastic 

case. 
500 plus ,_k"' each. 1,000 plus à 10p each. 

1 Amp Miniature Plastic Diodes: 
1N4001. 500 plus á 3p each. 1.000 plus a 3p each. 

1N4004. 500 plus á 5p each. 1.000 plus a 4p each. 

1N4006. 500 plus a ep each. 1,000 plus a 5p each. 

1 N4007. 500 plus à 8p each. 1.000 plus ª 7p each. 

F.E.T. PRICE BREAKTHROUGH 
This field effect transistor is the 
2N3823 in a plastic encapsulation; 
coded 3823E. It is an ideal replace- 
ment for the 2N3819. Data Sheet 
supplied with device. 

1-10 = 30p each, 10-50 = 25p 
each, 50 + 20p each. 

B80 tl Dual Trans. Matched 0/P 
pairs NPN. Sil. in TO -5 can 50p 

883 
200 

Trans. manufacturer's rejects all 
types NPN, PNP. Sil. and Germ. 

Make a Rev. Counter for your Car. The 
'TACHO BLOCK'. This encapsulated block 
will turn any 0-1mA meter into a perfectly 
linear and accurate rev. 
counter for any car. 

1 each 
50p 

B84 
1 DD 

Silicon Diodes DO -7 glass 
equiv. to 0A200. 0A202 50p 

B86 
50 

Sil. Diodes sub. min. 
IN914 and IN916 types 50p 

B88 
50 

Sil. Trans. NPN. PNP. equiv. to 
50p 0C200/1, 2N706A. BSY95A. etc. 

860 7 watt Xener Diodes 
10 Mixed Voltages 

FREE CATALOGUE AND LISTS 
for: - 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE-PAK LISTS 
& SUBSTITUTION CHART 

H6 250mW. Zener Diodes 
40 DO -7 Min. Glass Type 50p 

H 10 Mixed volts. 13 watt Zeners. 
25 Top hat type 50p 

86 
150 

H15 
30 

High quality Germ. Diodes 
Min. glass type 

Top Hat Silicon Rectifiers. 
750mA. Mined volts 

50p 

MINIMUM ORDER 50p CASH WITH 
ORDER PLEASE. Add 10p post and 
packing per order. OVERSEAS ADD 
EXTRA FOR POSTAGE 

50p 

H16 Experimenters' Pak of Integrated 
ó Circuits. Data supplied 50p 

H20 
20 

BY126/7 Type Silicon Rectifiers, 
1 amp plastic. Mined volts 

P.O. RELAYS 
VARIOUS CONTACTS AND 
COIL RESISTANCES. 
NO INDIVIDUALSELECTION. 

POST & PACKING 25p 

8 for 

fi 
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS 

81PFEP1AK LT DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA,ESSEX 

TELEPHONE: SOUTHEND (0702) 46344 
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EX CL USI VE DIGITAL CLOCK 

MECHANISM 
Made especially for Lasky's by famous 

maker 
Mains operation 
12 hour alarm 
Auto "SLEEP" switch 
Hours, minutes and seconds read -off 
Forward and backward time adjustment 
Silent operation synchronous motor 
Shock and vibration proof 
Built in alarm buzzer 

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM LASKY'S 
in chassis form for you to mount in any housing that you choose. All settings 
are achieved by two dual -concentric controls at the front including: ON -OFF - 

AUTO and AUTO A_ARM. "sleep" switch, 10 minute division "click" set alarm lup to 12 hour delay(. 

time adjustment. UIKa simple mechanism and high quality manufacture guarantee reliable operation and 

long life. 
The sleep switch will automatically turn off any appliance -radio. TV. light, etc., at any pre-set 

time up to 60 min. and in conjunction with the AUTO setting will switch on the appliance again next 

morning. 
The clock measures 41W x 11H x 31D (overall from front of drum to back of switch(. SPEC:210/240V AC, 

50Hz operation: swi.oh rating 250V. 3A. Complete with instructions. HUNDREDS OF APPLICATIONS. 

COMPLETE WITH SET OF CONTROL KNOBS 

LASKY'S PRICE £6.95 P & P 18p 

BSR McDONALD MP60 
High precision, lov-mass. counterbalanced pick-up arm, 
heavy balanced turnable. viscous cueing device, slide in 

cartridge. 4 pole mots r. 

LASKYS PRICE £12.50 POST 

With plinth and cover £15.75 POST 40p. 35p 

BSR McDonald units and packages 
A. Chassis only. B. 2omplete with Lasky's plinth and cover. C. Complete with 

Lasky's plinth. cover and AD76K cart. D. comp. wired on BSR plinth with cover. 

E. As D plus AD76K cartridge. 

SPECIAL QUOTATIONS 
FOR QUANTITIES 

Model 
610 
510 
310 
MP60 

A B C 
£15.45 £18.75 
f13.45 E16.95 
E9.35 £13.45 

£12.50 £15.75 

£22.50 
£20.75 
£17.25 
E19 50 

D 
f24.50 
f 22.00 
£21.00 
£21.50 

E 

f 28.50 
£26.00 
f23.50 
£25.50 

GARRARD SL55B 
Four speed autochanger that accepts up to 8 LP's. Has all 

the refinements that Garrard SL turntables are famous for. 
With lifting device that allows 'spot-on track selection on 

all discs and perfect cueing facilities for singles. Wired for 
mono and stereo. Size 14ín (W) x 11p (D) 4in above and 
3in below unit plate. 

LASKY'S PRICE £10.50 P3ST 5p. 

GARRARD DECKS Garrard 3000 with 9TA 
Garrard SP 25 Mk. II £11.50 Garrard SP 25 Mk.11I with 9TA cartridge £10.50 
Garrard SP 25 Mk.11l cartridge £1398 Garrard 2025TC with 9TA 
wired £12.00 Garrard AP 76 £2095 cartridge £9.85 

GARRARD PACKAGES POST FOR ALL PACKAGES 50p. 

Garrard AP 78 with AD76K cart. nd Lasky's plinth and cover £35.00 
Garrard AP 76 with Shure M44E art. and Lasky's plinth and cover £40.00 
Garrard SP 25 Mk.11l, AD76K cart. and Lasky's plinth and cover £20.00 
Garrard SP 25 Mk. Ill. Micro M2100/e cart. and Lasky's plinth and cover £25.00 

DENSHI BOARD KITS 
The Denshi Board system enables the young experimenter and elec- 

tronics hobbyist to produce a wide range of transistor circuits of 

increasing sophistication -without soldering or the use of any tools 
at all. Each kit utilées plug-in encapsulated components. 

DENSHI KIT SR -1A 
Kit comprises: Base board: tuner block. 4 resistors; choke 

coil; transformer: 28A transistor for RF. 2 diodes; 3 

capacitors: battery block: morse key; antenna lead: crystal 
earphones: various bridge and connecting pieces. This kit 
permits the building cf 16 basic circuits. 

DENSHI KIT SR -3A 
Kit comprises of: 2 base boards. 50 component and accessory 
parts inc. 3 transistors and 2 diodes, vol. control, 21 -in speaker 
in extension baffle housing, cadmium sulphide photo cell. 
crystal mic., earpiece, test probes. morse key, extension 
leads etc. Build at least 100 projects Comp. with batt. 

DENSHI DR -7 (illustrated) 
With this kit you car build various types of IF amplifiers and 
both audio and power amplifiers which can be used with ex- 
ternal auxiliary equipment. Comprises 3in loudspeaker, per- 
sonal earpiece. 7 transistors. diode. therm istor, volume control. 
capacitors, resistors tuning capacitor, battery connectors. 
external project terninal blocks, shoulder carrying strap. 
battery. etc. PLUS 35 page manual of theory and schematics. 
High impact resistant case. Will house any of the radio 

receiver circuits thus making an excellent portable radio. 

SR -1A £3.35 SR -3A £11.00 DR -7 £9.75 POST ON ALL KITS 13p 

207 EDGWARE ROAD, LONDON, W.2. 
33 TOTTENHAM CT.RD, LONDON, W1P 9RB. 
109 FLEET STREET, LONDON, E.C.4. 

152/3 FLEET STREET, LONDON, E.C.4. 

HIGH FIDELITY. AUDIO CENTRE' 
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD. 

MAIL ORDERS AND CORRESPONDENCE TO 

3-15 CAVELL STREET. LONDON. El 2BN 

TRANSFORMERS 
MAINS ISOLATING SERIES 

Primary 200-250 Volts Secondary 240 Volts Centre 
Tapped (120V) and Earth Shielded 

ALSO AVAILABLE WITH 115/120V SECONDARY WINDINGS 

Ref. 
No. 

61 
62 
63 
92 

128 
129 
190 

Ref. 
No. 
113 
64 

4 
66 
67 
84 
93 
95 
73 

VA 
(Watts) 

100 
250 
500 

1000 
2000 
3000 
6000 

VA 
(Watts) 

20 
75 

150 
300 
500 

1000 
1500 
2000 
3000 

Weight 
lb oz 

5 I 

12 
27 
40 
63 
84 

178 

Size cm. 

10-2x 89x 8.3 
9.5 x 12.7 x 1 1 .4 

17.1xII.4x15-9 
I78x17.1x216 
24.1x216x154 
21.6x21.6x203 
311x35.6x17.1 

Q-24 

£ 
228 
5.05 
9.74 

1794 
2966 
4638 
7611 

Qty. P.P. 
2.5-99 each 

E Np 
213 52 
4 66 67 
901 

16 59 
27 43 
42 90 
7048 

AUTO SERIES (NOT ISOLATED) 

Weight 
lb oz 

II 
1 1 

3 
6 

12 
16 
28 
40 
45 

Size cm. Auto Taps 

7.3 x 43 x 4-4 
7.0x 6.4x 60 
89x 64x 76 
02x10.2x 9.5 
40x102x11.4 
I.4 x 14.0 x 14.0 
3.5 X14.51 x16-5 
78 x16-5 x 21 6 
7-4 x 181 x213 

0-115-210-240 
0-115-210-240 
0-115-200-220-240 

Qty. Qty, 
1-24 25-99 
L L 
074 0'69 
144 I33 
174 161 
3.38 3.13 
5-03 4.65 
9.12 8.84 

1322 1223 
1746 1596 
2347 21 73 

P.P. 
each 

20 
30 
36 
52 
67 
82 

LOW VOLTAGE SERIES (ISOLATED) 
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE 

Qty. Qty. P.P. 

Ref. Areps Weight Size cm. Secondary Windings 1-24 25-99 each 
No. I2V 24V lb oz E L Np 
III 0.5 0.25 12 7.6x 5.7x 4.4 0-12V at 0.25A x2 074 069 22 
213 1.0 0.5 I 0 8.3x 5-I x 5.1 0.12V at 0.5A x2 088 081 22 

71 2 I I 0 7 -Ox 6.4x 5.7 0-I2V at IA x2 116 107 22 
18 4 2 2 4 8.3x 7 -Ox 7.0 0-12V at 2A x2 1.62 150 36 

70 6 3 3 12 10.2x 7.6x 8.6 0-I2V at 3A x2 195 181 42 
n 10 5 6 3 7.9x10.8x10.2 0-I2V at 5A x2 256 237 52 
17 16 8 7 8 12.1x 9.5x10.2 0-12V at8AX2 395 316 52 

115 20 10 II 13 12.1 xI1.4x10.2 0-12V at IOA x2 503 470 67 

187 30 15 16 12 133 x 12.1 x 12.1 0-12V at 15A x2 928 858 82 

Ref. 
No. 
112 
79 

20 
21 

117 
89 

Ref. 
No. 

02 
03 
04 
05 
06 
07 
18 
19 

Ref. 
No. 

24 
26 
27 
23 
20 
22 

Amps. Weight 
lb oz. 

0.5 1 4 
1.0 2 0 
2e 3 2 
3.0 4 6 
4.0 6 0 
60 7 8 

10.0 12 2 

Amps. Weight 
lb oz 

0.5 I 11 

I.0 2 10 
2.0 5 0 
3.0 6 0 
4.0 9 4 
60 12 4 
8.0 18 9 

10.0 19 12 

Amps. Weight 
lb or 

0.5 2 4 
l.0 3 0 

4.0 10 6 
6 0 16 12 

10.0 23 2 

Size cm. 

8.3x 3.7x 4.9 
7.0 x 6.4 x 60 
89x 7.Ox 76 

10.2x 8-9x 86 
10.2x 95 x 84 
12Ix 9.5x10.2 
14.0x10.2x11.4 

30 VOLT RANGE 

Secondary Taps 

0-12-15-24-30V 

Ut 

Qty. Qty 
1- 25-99 
L E 
088 
IIB 
1O5 
216 
256 
3.79 
641 

Q 
Size cm. SO VOLT RANGE 1-2q 4 

E 

7.0 x 7.0 x 5.7 0-19-25-33-40-50V 1.16 
8.3 x 7-3x 7.0 ., 1 69 

10.2 x (1-9x 8.6 .. .. 2-34 
102x10 -2X 8.3 3'18 
12.1x11.4x10.2 OD , 420 
12.1 x11.1 x13.3 ,. 611 
13.3x13.3 x12.1 ., 8.10 
16.5x11.4X15.9 10IS 

Size cm. 60 VOLT RANGE 
Qty. 
L24 

83 x 9.5 x 6.7 0-24-30-40-48-60V 1.18 
8-9x 7.6x 7.6 164 

102 x 8.9X 8.6 ,. 256 
I1.4x 9.5x11.4 503 
13.3 x12.1 x12.1 .. 7'28 
16.5x12.7X16.5 1205 

081 
I IO 
1-63 
195 
237 
351 
5.74 

23-99 [ 
1.02 
1.57 
216 
294 
3.89 
5,74 
7-49 
9.39 

Qty. 
25-99 
E 
109 
1.52 
237 
4-65 
673 

II 15 

P.P. 
each 

Np 
22 
36 
36 
42 
52 
52 
67 

P.P. 
each 

30N0 

36 
42 
52 
52 
67 
97 
97 

P.P. 
each 

Np 

36 

67 
82 

LEAD ACID BATTERY CHARGER TYPES 
PRIMARY 200-250 VOLT FOR CHARGING 6 OR 12 VOLT BATTERIES 

Qty. Qty. P.P. 
Ref. Amps. Weight Size cm. l-24 25-99 each 
No. lb oz £ £ Np 

45 1.5 1 9 7.0 x 6.0 x 6.01 1.17 1.08 30 
5 40 3 II 10.2 x 7.0 x 8.3 Please note, these 1.77 1.64 42 

86 6.0 5 12 10.2 x 8.9x 8.3 units do not in- 2.67 247 52 
146 8.0 6 4 8.9 x113-2 x10-2 clude rectifiers 3e4 282 52 
50 12.5 II 14 13.3x10.8X12.1 4.52 4.18 67 

* CARRIAGE VIA B.R.S. 

All ratings are continuous. Standard construction: open with solder 

tags and wax impregnation. Enclosed styles to order. 

VARIABLE VOLTAGE TRANSFORMERS (ENCLOSED) 
Input 230V 50/60 Hz. Output variable from 0-260V. 

£ £ 
I Amp. .. .. .. 5.50 i0 Amp. .. .. 18 SO 

2.5 .. .. 21.00 21.00 
5 .. .. .. 

6.75 12 , 

9.75 20 3700 
8 .. .. 14.50 POSTAGE EXTRA 
Higher current types available on application. 

ALSO AVAILABLE: Open construction variable voltage transformers, suitable for 
panel mounting. 

0.5 Amp. £3 93 I Amp. £5.50 2.5 Amp. £6.63 * Custom production winding service. * Ex stock items same day service. 
Also stocked: SEMICONDUCTORS VALVES 

MULTIMETERS MAINS KEYNECTOR 
SEE PAGE 93 

BARRIE ELECTRONICS 
11 MOSCOW ROAD QUEENSWAY 

LONDON, W.2 
Telephoner Nearest Tube Stations , 

01-229 6681)2 or 550 1128 Bayswater, Queensway 

WW -078 FOR FURTHER DETAILS 
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CV40310.80 
VALVES CV40330.60 

CV4044 0430 
681 0.48 0V4045075 
ACTS 9b00 CV4046 8-00 
ABP381ß6 CV40480.70 
AZ31 0-55 CV40821-60 
BT19 4-60 CV40642-76 
BT79 8.60 CY30 0118 
BT89 4-10 CY31 0.48 
C1C 1-00 DAF910.96 
CBL31 0.90 DAF96 042 
CCH35 0.76 DC090 1.00 
CV5 7.00 DET3 50.00 
CV74 560 DET19 0-55 
CV82 4-25 DET20 0-25 
CV315 4-25 DET22 580 
CV354 6.50 DET23 6.50 
CV3701700 DET24 000 
CV372 350 DET251ß6 
CV404-HR7 DF91 0-25 

600 DF96 0-42 
CV408 8.00 DH63 0-40 
CV428 2-25 01177 0.30 
CV4291760 DK32 0.40 
CV11444.60 DK91 0.35 
CV1385 DK92 0.60 

1000 DK96 0-42 
CV1522 9-00 DL66 1ß5 
CV1526 826 DL92 085 
CV21549.00 DL94 0-45 
CV2155 2-00 DL96 0-42 
CV2312175 DL810 1.26 
CV4003 060 01216 1-85 
CV4004060 DLS19 186 
CV40050.66 DY86 0.33 
CV4006090 DY87 0-35 
CV4007 0.40 DY802 063 
CV4014 0-45 E88CC 0-85 
CV4015 0.75 E1809 0-95 
CV4024060 E182CC1ß0 
CV4025 0.40 E810F 3.00 

EABC80 
0.36 

EAF42 0.55 
EAF801 

0-88 
EB91 0-20 
EBC33 0.50 
EBC41 0-65 
EBC90 0-30 
EBF80 0.40 
EBF83 0.46 
EBF89 0.33 
EBL21 0.80 
EBL31 1-38 
ECC40 0-88 
ECC70 0.85 
ECC81 0-33 
ECC82 0.30 
ECC83 0-30 
ECC85 0-25 
ECC88 0-40 
ECF80 0-35 
ECF82 0-35 
ECH22 125 
ECH35 0.60 
ECH42 0-70 
ECH8I 0.30 
ECH83 0-43 
ECL80 0-40 
ECL82 0.35 
ECL83 0.66 
ECL86 0-45 
ECLL800 

1-50 
EF9 1-00 
EF37A 0-60 
EF39 0-40 
EF41 0-65 
EF50 0-25 
EF52 1-25 
EF80 026 
EF86 0.33 
EF89 0-28 

EF91 0-38 
EF92 0-40 
EF98 0-75 
EF183 0-33 
EF184 0-35 
EF804 1-60 
EFP60 0-65 
E1190 0-40 
EL33 0.63 
EL34 0-63 
EL36 0.50 
EL4I 0.55 
EL42 0-68 
EL81 0-55 
EL84 0-E5 
EL85 0.43 
EL86 0.40 
EL90 0.35 
EL95 0.35 
EL360 1.20 
EL820 0.30 
EL821 0-56 
EL822 0.90 
ELL80 1-00 
EM34 0-90 
EM80 0.40 
EM81 0.83 
EM84 0.38 
EN32 1.50 
EY51 0.40 
EY81 0-40 
EY83 0.56 
EY84 0.55 
EY86 040 
EZ40 0.45 
8241 0.48 
EZ80 0ß8 
EZ81 0.28 
OTE175M 

1-35 
GT1C 3-00 
GU20 7-00 
GU21 7.00 

GY501 0-80 
0Z30 0.60 
0232 0-50 
GZ34 080 
0237 0-75 
H63 0-90 
HL41DD 

0'88 
11N309 1.60 
KTS 2.00 
KT6I 1-25 
KT66 2-00 
KT67 2-25 
KT81(7C5) 

1-13 
KT88 1.75 
KTW61 

1.00 
KTW62 

1.00 
M505 3000 
M513 3000 
ME1400 

1.40 
8E1501 

1-50 
ML4 0-88 
N37 1.25 
N78 1.00 
N108 1.40 
PC86 0.60 
PC88 0.80 
PC97 0.50 
PC900 048 
PCC84 040 
PCC85 040 
PCC89 0.53 
P0C189 0-55 
PCF80 033 
PCF86 080 
PCF200 

0.76 

PCF201 
0-75 

PCF8000P80 
PCF801 0.50 
PCF802 0-60 
PCF806 0-70 
PC132O0 

0-70 
PCL82 038 
PCL83 0-68 
PCL84 0-43 
PCL85 0-40 
PCL86 0.45 
PD500 1.50 
PENB4 1.00 
PEN45D1) 

0-75 
PFL200 

0.70 
PL36 0-55 
PL81 0.60 
PL82 0.45 
PL84 0.40 
PL508 0-90 
PL509 1.45 
PL802 0.83 
PT15 2-00 
PX4 2-00 
PX25 2.00 
PY32 0.63 
PY33 0-03 
PY81 0.30 
PY82 0-30 
PY83 0-38 
PY500 1.00 
PY800 0.60 
PY801 050 
PZ30 050 
QF41 1850 
QQV02/6 

315 

QQV03/10 
1-88 

QQV03/20 
6ß5 

QQ V 04-15 
800 

QQV06.40 
5-50 

QQV06-40A 
6.60 

QQVB/10 
3-60 

Q870/20 
0.28 

Q875/20 
0.60 

Q875/60 
160 

Q983/3 0.40 
Q892/10 

0-40 
Q89$/10 

0.50 
Q8108/45 

1-00 
Q8150/15 

0-00 
Q8150/30 

0.36 
Q8150i36 

1-00 
Q8150/45 

135 
Q8150/80 

1-00 
Q81209 0-40 
QV03/12 

0-70 
QV04-7 1.00 
QV05-25 

0.50 

QV06-20 
1-50 

QY3-125 
9.00 

R10 1-00 
R17 0-50 
R18 0-55 
1119 0.40 
RG3/1250 

8.00 
R05/500 

6-00 
8I312 2-00 
811E128-00 
8130 1.76 
5130P 1.75 
BP41 0-45 
8P61 0.56 
8TV280/40 

3-50 
8TV280/80 

10-00 
8U2150 076 
8U2150A 

0-76 
T41 1-00 
TD03-5 5.50 
TD03-10 

5-50 
TH41 1.75 
TZ40 4.00 
Ul9 2.50 
U24 1.20 
U25 0-78 
U26 0.78 
U37 1-50 
U191 0.75 
U404 0.40 
U801 1-18 

UABC80 
0-36 

UAF42 0-55 
UBC41 0-60 
UCH42 0-70 
U01181 0.35 
UCL82 0.38 
UCL83 0.60 
UL41 0-65 
UL84 0.36 
UU6 1.05 
007 1.05 
UU8 1.05 
UY41 0-46 
UY85 0.33 
V L8631 1-90 
VP4B 1ß5 
VR105/30 

0a8 
VR150/30 

0.36 
WS1M 0.63 
X118/100 

15.00 
X 31/3200 

8-60 
Z66 0.75 
2319 1-25 
Z759 1.65 
Z800U 

1.75 
Z801Ú 

1.75 
Z803U 

090 
OA2 0.38 
OB2 0.35 
0Z4 040 
1B3GT 0-38 
122 1.25 
2039A 7-00 
2C43 8-00 

2021 0.35 
2E26 1.50 
2K25 8.00 
3A/167M 

800 
3A5 1.00 
3B24 1.50 
3B240M 

800 
3B241M 

8.00 
3B28 2.15 
3024 4.00 
3045 3.50 
3D21A 2.00 
3E29 3.50 
4035 2000 
4CX250B 

1300 
4X150A 

6.00 
4X250B 

9.00 
51325411 

2.2.5 
5B255M 

2-00 
5022 18-00 
5R4GY 0.60 
5Ú4G 0.33 
5V4G 0.42 
5Y3GT 0.32 
5Z40 040 
6/30L2 0.75 
OAKS 0.30 
6AK6 0-03 
6AL5 Oß0 
6AM6 0.33 
6AN8 0.60 

6AQ4 0.50 
6AQ5 Oß6 
6A86 0.87 
6A870 0.80 
6AT6 0.80 
6AUSGT 

1.15 
6B4G 1-00 
6BA6 0.25 
611E6 0.30 
6886 0.45 
6BJ6 0.45 
6BK4 1.20 
6BN6 0.40 
6BQ7A 0.40 
613117 0.85 
613E8 0.65 
61387 1.30 
68W6 0.85 
6BW7 0.70 
604 0.33 
60116 0.30 
60060 1.20 
60116 0.55 
60L6 0.50 
6CW4 0.83 
6114 1.10 
6DK6 0.48 
6923 0.80 
6F32 0.25 
6933 1.50 
6J20 Oß0 
6J6 0.20 
6J70 0.30 
6KOGT 0.55 
6K7G Oß0 
6K8 0.14 
6K80 036 
6L6G 0-45 
6L6WGB 

1.00 
6 P25 1-25 

6807 080 
68J7M 040 
68L7GT 

0.35 
68N7GT 

036 
68Q7M 0-40 
6V6G 0.30 
6X4 080 
6X5G 0.35 
7B7 0.46 
705 1.13 
706 075 
7117. 0-35 
787 2-25 
7Y4 0-80 
1091 0.90 
11E3 4-00 
12A06 0.50 
12AD6 056 
12AE8 0.48 
12AT6 030 
12AT7 0-33 
12AU7 0.80 
12AX7 0-30 
12BA6 0.36 
1213E6 036 
12E1 1.35 
12K8GT 

060 
12Q7GT 

036 
13E1 9.60 
20P4 1.10 
24B1 8-50 
25Z4 0.45 
25Z5GT 

0.55 
25Z6GT 

0.65 
27311 3.50 
30015 0.80 

30017 0-86 
30F5 086 
30FL1 076 
30L15 0-86 
30LI7 0-85 
30P4 1.12 
30P19 0.80 
30PL1 0-80 
30PL13 0.93 
30PL14 0.90 
35L6 0-45 
35L6GT 

0.50 
35W4 0.80 
35Z40T 

0-50 
5005 040 
500060 

1.66 
80 0.50 
85AI 160 
85A2 0-40 
90AG 2.40 
90AV 840 
9001 0-80 
9000 1-25 
90CV 1.25 
15082 0-60 
150133 0.60 
705A 2-50 
723A/ B 7-00 
725A 16-00 
801 0-50 
803 3.50 
807 0.50 
811 1.76 
813Ú8A 

8-00 
829B 8.60 
833A 17.00 
837 0-85 

866A 0-75 
872A 8.00 
931A 3.50 
954 0.80 
955 0.25 
2050 0.80 
5644 2.50 
6651 0.40 
5654 0.40 
5672 0.35 
5687 0.60 
5691 1-26 
5694 1.50 
5702 0.85 
5749 0.50 
5763 0.70 
5784 0-85 
5842 8.25 
5876 4-00 
5879 1.10 
5893 7.50 
6899 0.85 
6902 1.00 
5963 0.55 
6057 0.80 
6058 080 
6059 1-00 
6060 0.50 
6061 1.35 
6062 1.00 
6063 0.50 
6064 0.45 
6065 0.76 
6067 0.50 
6072 0.85 
6080 1.50 
6111 0.75 
6146 1.50 
7475 0.40 
9003 0.50 
9004 0.20 

Transistors 
18111 0.13 
18113 0-25 
18115 0.30 
18131 0.13 
18202 0-23 

20210 0.63 
20302 0-23 
20381 0.25 
20382 0.30 
20415 0.30 

R. 

20416 0.33 
20417 0.23 
2N247 0-25 
2N3055 0.76 
2N3707 0-15 
2N3710 0.18 
2N405F0.18 
2N4286 0.15 

2N4289 0.18 
AC107 0.38 
AC127 085 
AC128 Oß5 
ACY19 0.25 
ACY20 0.23 
ACY21 Oß3 
AD140 0.60 

AD161 0-38 
AF114 0.33 
AF115 0.30 
AF116 0-33 
AF117 0.25 
BC107 0.13 
BC108 0.13 
BC109 043 

BCY72 0.20 
BFY50 0-23 
BFY51 0-20 
BY100 0.18 
DI/003 045 
GET571 

0ß6 

GET875 
Oß5 

N KT211 
Oß5 

NKT214 
0.15 

NKT216 
0.38 

NKT217 
0-40 

NKT218 
1-13 

NKT403 
0-75 

NKT404 
0.63 

NKT713 
0.25 

0A85 0.13 
0A91 0-08 
0016 0.50 
0019 0-38 
0020 0.98 

0024 080 
0025 0-38 
0C26 0ß5 
0028 0.63 
0029 0-63 
0035 0.60 
0044 0.18 

0045 0-15 
0071 045 
0072 0.25 
0074 0.30 
0075 0ß5 
0076 Oß6 
0077 0.40 

0078 0.20 
0081 0-25 
0081D 0.20 
0081M 0.20 
OC81DM 

0.18 
0082 0.25 

0082D 0.15 
0083 0ßO 
0084 0-6 
00169 Oß0 
00170 0.25 
00171 0.30 
00200 0.40 

OCP71 0-98 
ORP12 0-60 

Valve teeted and releaeed to A.R.B. epecl5cation it required Express postage 5p for one 
valve, 1p each additional valve. 

Over £S postage free. 
Open to callers 

Mon. to Sat., 9 a.m.-3 p.m. 

BLACKWOOD HALL, 16A WELLFIELD Compl 
Closed 

range of 30 TVPTubes 
ROAD, LONDON, SW 16 2BS Postage 1p }or e ch tranavailable 

from 
s tor, 

Telephone: 01-769 01 99/1 649 over 10 post free. 

SEND FOR LIST OF 6,000 TYPES VALVES, TUBES & TRANSISTORS 
Manufacturers and Export enquiries welcomed 

VALVE MAIL ORDER CO. 

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 
50,004 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 
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28watts, rms. 40Hz to 40kHz3dB 

Viscount Ill Audio 
Suite complete £49 

PRICES SYSTEM 1 

Viscount Ill RT101 amplifier £22.00+ 90p p&p 
2 x Duo Type II speakers, £14.00 + £2 p&p 
Garrard SP25 Mk. Ill with 
MAG. cartridge, plinth 
and cover £23.00 + £1 p&p 

Total £59.00 
Available complete for only £52.00 + £2.50 

P&P. 

SPECIFICATION 
14 watts per channel into 3 to 4 ohms. Total distortion 

10W @ 1kHz 0.1%. P.U.1 150mV into 3 Meg. 
P.U.2 4mV @ 1kHz into 47K. equalised within + 1 dB 
R.1.A.A. Radio 150mV into 220K. (Sensitivities given 
at full power.) Tape out facilities; headphone socket, 
power out 250 mW per channel. Tone controls and 
filter characteristics. Bass: + 12 dB to - 17 dB @ 
60HZ. Bass filter: 6dB per octave cut. Treble control; 
treble + 12 dB to - 12 dB @ 15 kHz. Treble filter: 12 
dB per octave. Signal to noise ratio: (all controls at 
max) RT101 - P.U.1. & radio - 65dB.P.U.2 - 58 dB. 
RT100 same as RT101 but P.U.2. 450 mV into 3 Meg. 
Cross talk better than -35dB on all inputs. Overload 
characteristics 26dB on all inputs. 

Size 13¡" x 9" x 3e». 

SYSTEM 2 
As System 1, but with 2 x Duo Type Ill 

speakers at pair £32.00 + £3 p&p 
Available complete for £69+ £4 p&p 
SYSTEM 3 
Viscount Ill Amplifier RT100 £17.00 + 90p p&p 
2 x Duo Type II speakers, pair £14.00 + £2 p&p 
Garrard SP25 Mk. III with CER. diamond 
cartridge, plinth and cover £21.00 + £1 p&p 

Total £52.00 
Available complete for only £49.00 + £2.50 

p&p 
SPEAKERS Duo Type Il 
Size 17" x 101" x 61". Drive unit 13" x 8" with 
parasitic tweeter. Max. power 10 watts. 3 ohms. 
Teak veneer cabinet. £14 pair + £2 p&p. 
Duo Type Ill Size 234" x 11 }" x 9}". Drive unit 
13}" x 8}" with H.F. speaker. Max. power 20 
watts at 3 ohms. Freq range 20Hz to 20kHz. 
Teak veneer cabinet. £32 pair + £3 p&p. 

SOUND 50 50 WATT AMPLIFIER 
& SPEAKER SYSTEM 

Output Power. 45 watts R.PA.S. 

(Sine wave drivel. Frequency 
response: -3 db points 30 Hz 

at 18 KHz. Total distortion: 
less than 2% at rated output. 

Signal to noise ratio: better 

than 60 db. Speaker Impedance: 

3, 8 or 15 ohms. Bass Coetrol 
Range: ±13 dh at 60 Hz. 

Treble Control Ronge: +12 db 

at 10 KHz. Inputs: 4 inputs at 

5 mV into 470 K. Each pair of 

inputs controlled by separate volume control. 2 inputs at 200 mV into 470K. 

To protect the output valves, the incorporated fail safe circuit will enable the 

amplifier to be used at half power. SPEAKERS: Size 20" x 20" x 10" incorporating 

12" heavy duty 25 watt high flux. quality loudspeaker with cast frame. 

Cabinets attractively finished in two tone colour scheme-black and grey. 

COMPLETE £5O 
SYSTEM LJ 
Sound 50 amp and 2 speakers 

Plus 

f4 
P.&P. 

or available separately 

Amplifier' [28.50 plue f1.50 P. & P. 

Speeker.E12.5t each plus f1.75 P. & P. 

ELEGANT 

SEVEN Mk 3 
(350mW ) 

transistor fully - 
tunable M.W.-L.W. 
superbe[ portable 

Set of pans. Complete with all components. 
including ready etched and drilled printed 
circuit board-back printed for foolproof 
construction. 
MAINS POWER PACK KIT 75p extra 

Price £5.25 plus 50p P. & P. 
Circuit 1 3p FREE WITH PARTS 

The DORSET 
1600 rnW) 

7 transistor fully 
tunable M.W.-L.W. 
superhet portable 
-with baby alarm 
facility. Set of 

parts. The latest modulised and pre -align- 
ment techniques makes this simple to build. 
Sizes 12" x 8" x 3". 

Price £5.25 plus 50p P. & P. 
Circuit 1 3p FREE WITH PARTS 

TOURIST 
MARK 3 ALL TRANSISTOR 

CAR RADIO 
Beautifully designed to blend with the interiors of all cars. 
Permeability tuning and long wave loading coils ensures 
excellent tracking. sensitivity and selectivity on both wave 
bands. R.F. sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F. 

module and tuner together with comprehensive instructions 
guarantees success first time. 12 volts negative or positive 
earth. Size 7" e 2" x 4f' deep. 

SET OF PARTS 

Circuit diagram 13p Free with parts. 
Speaker. baffle and fixing kit £1.26 
extra plus 20p P. & P. 

Speaker postage free when ordered with parts Plus 50p P. & P, 

£6.30 

R TV RADIO & TV COMPONENTS (Acton) LTD 
21a High Street, Acton, London, W.3.6. N G 
Also 323 Edgware Road, London, W.2. ALL ORDERS BY .POS I to Actor 

Goods not dispatched outside: U.K. Terms C W O. All inquiries S A F 
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TRANSISTORS 
BRAND FULLY 
NEW GUARANTEED 

NEW LIST - NEW PRICES 
Send today for your FREE copy 
of our new 1971 list 
2N404 20p 
2N696 ISp 
2N697 I Sp 
21,5706 10p 
2N706A 12p 
2N930 25p 
2N1131 25p 
2N1132 2Sp 
2N1302 20p 
2N1303 20p 
2N1304 2Sp 
2N1305 25p 
2N1306 2Sp 
2N1307 25p 
2N1308 25p 
2N1309 25p 
2N1613 22p 
2N1711 25p 
2N2147 75p 
2N2160 60p 
2N2218 20p 
2N2219 209 
2N2222 20p 
2N2222A25 p 
2N2369 20p 
2N2484 35p 
2N2646 50p 
2N2904 20p 
2N2904A2Sp 
2N2905 2Sp 
2N2906 20p 
2N2908A25p 
2N2907 23p 
2N2926 IOp 
2N8011 2Sp 
2N3068 20p 
2N8054 50p 
2N3055 7Sp 
2N3525 

El10 
2N3702 10p 
2N3703 IOp 
2N3704 ISp 
2N3705 ISp 
2N3707 ISp 
2N3709 lOP 
2N8710 IOp 
2N3819 35p 
2N8820 60p 
2N4058 ISp 
2N4061 1 Sp 
2N5457 35p 
2N5458 37p 
2N5459 S0p 
28301 50p 
28302 50p 
28303 60p 
28304 7Sp 
40250 SOp 
40361 50p 
40362 55p 
AAY30 lOp 
AAY42 ISp 
AAZ13 I2p 
AAZ17 10p 
AC107 37p 
AC126 2Sp 
AC127 25p 
AC128 25P 
AC176 259 
AC187 30p 
AC188 30p 
ACY17 30p 
ACY18 2Sp 
ACY19 25p 
ACY20 20p 
ACY21 20p 
ACY22 IOp 
ACY39 SOp 
ACY40 15o 
AD140 50p 
AD149 SOp 
AD161 379 
AD182 37p 
AF114 2Sp 
AF115 2Sp 
AF116 2Sp 
AF117 25p 
AF118 62p 
AF124 2Sp 
AF125 20p 
AF126 17P 
AF127 17p 
AF139 30p 
AF178 47p 
AF179 6Sp 
AF1S0 52p 
AF181 42p 
AF186 40p 
AF239 40p 
ASY26 2Sp 
ASY27 32p 
ASY28 25p 
ASY29 30p 
ASY67 47p 
ASZ21 42p 
BA115 7p 
BA164 109 
BAX18 op 
BAX18 7p 
BAY31 7p 
BAY38 17p 
BC107 12p 
BC108 12p 

BC109 12p 
BC113 ISp 
BC114 25p 
BC115 20p 
BC116 25p 
BC116A 30p 
BC118 259 
BC119 35p 
BC134 2Sp 
BC135 20p 
BC136 22p 
B0137 25p 
BC138 25p 
B0147 17p 
B0148 lip 
130149 20p 
B0154 37p 
BC157 20p 
BC158 17p 
BC159 20p 
BC169C ISp 
BC177 25p 
BC178 25p 
BC179 27p 
B0182L lip 
BC183L 12p 
BC184L I5p 
BC212 12p 
BCY30 2Sp 
BCY31 30p 
BCY32 50p 
BCY33 2Sp 
BCY34 30p 
BCY38 40p 
BCY39 8Sp 
BCY40 50p 
BCY58 2Sp 
BCY59 2SP 
BCY70 1 SP 
BCY71 20p 
BCY72 15p 
BCY78 30p 
BOY79 30p 
BCZ10 35p 
BCZ11 45p 
BD112 SOp 
BD121 65p 
BD123 80p 
BD124 75p 
BD125 SOp 
BD131 75p 
BD132 8Sp 
BD158 62p 
BDlbb S7p 
BD131 75p 
BDY10E I 25 
BDY11L1-62 
BDY17 

EI.SO 
BDY18 

E1.75 
BDY19 

E197 
BDY61 

LI25 
BDY82 

EI -00 
BF115 2Sp 
BF152 30p 
BF154 40p 
BF158 30p 
BF159 60p 
BF167 2Sp 
BF170 35p 
BF173 30p 
BF177 40p 
BF178 2Sp 
BF179 40p 
BF180 35p 
BF181 3Sp 
BF182 30p 
BF184 20p 
BF185 20p 
BF194 17p 
BF195 I5p 
BF196 1Sp 
BF197 I3p 
BF200 37p 
BF274 37p 
BFX13 25p 
BFX29 2Sp 
BFX30 2Sp 
BFX37 32p 
BFX84 25p 
BFX85 3Sp 
BFX88 2Sp 
BFX87 25p 
BFX88 20p 
BFY18 30p 
BFY50 22p 
BFY51 20p 
BFY52 22p 
BFY53 17p 
BFY90 65p 
BSX20 17P 
BSX2I 20p 
BSX76 ISp 
BSY95 I Sp 
BSY95AISp 
BY100 ISp 
BY126 I5p 
BY127 20p 
BY182 8Sp 
BYZ10 40p 

BYZ11 35p 
BYZ12 30p 
BYZ13 25p 
BYZ15 E I 00 
GET880 37p 
MAT100 25p 
MAT101 30p 
MAT120 25P 
MAT121 30p 
MJ2801E1'37 
MJ2901 

E2.25 
MJE370 97P 
MJE520 87p 
MJE2955 

E1-37 
MJE3055 

87p 
MPF102 42P 
MPF103 3Sp 
MPF104 37p 
MPF105 40P 
NKT217 40p 
NKT277 20p 
NKT403 7SP 
NKT404 62p 
0A5 20p 
0A9 IOp 
OA10 25p 
0A47 IOp 
0A70 IOp 
0A73 IOp 
0A79 10p 
0A81 10p 
0A85 12p 
0A90 10p 
0A91 7p 
0A95 7p 
0A200 7p 
0A202 10P 
°C18 50p 
0020 97p 
0022 SOp 
0023 60p 
0024 60p 
0025 37p 
0026 25p 
0028 60p 
0029 60p 
0035 50p 
0036 60p 
0041 2Sp 
0C42 309 
0043 40p 
0C44 17p 
0045 I Sp 
0070 12p 
0071 I5p 
0072 25p 
0073 30p 
0074 30p 
0075 2Sp 
0076 25p 
0077 40p 
0081 2Sp 
0082 25p 
0083 25o 
0084 2Sp 
00139 25p 
00140 37p 
00141 62p 
00170 25p 
0C171 30p 
00200 40p 
00201 70p 
00202 85p 
00203 40p 
00204 40p 
00205 75p 
00206 90p 
00207 90p 
OCP71 97p 
ORP12 50p 
ORP80 40p 
ORP61 42p 
TIP29A SOP 
TIP30A 60p 
TIP31A 62p 
TIP32A 75P 
TIP33ALI-00 
'l'II'34A 

El 00 
T1843 40p 
TIS60 22p 
T1861 25p 
TI862 27p 
ZTX107 I5p 
ZTX108 I5p 
ZTX300 12p 
GTX301 I S p 
ZTX302 20p 
ZTX303 20p 
ZTX304 25p 
ZTX500 20p 
ZTX501 25p 
ZTX502 25p 
ZTX503 20p 
ZTX504 40p 
ZTX531 30p 
Discounts 

10% 12+ 
15% 25+ 
20% 100+ 
Any one type 

Price and Qty. Prices 
Description 1-24 25-99 100 250+ 

7400 Quadruple 2 -input Nand Gate Up 20p 15p 13p 
7401 Quadruple 2 -input Positive Nand Gate (with open 

Sp lie 
7402 Quadruple 2 -input Positive Nor Gates .. .. Up 10p I 

collector output) .. .. .. 23p 20p ISp l 
13p 

7403 Quadruple 2 -input Positive Nand Gates (with open 
collector output) .. .. .. .. .. I3p 20p ISp I3p 

7404 Hex Inverters .. .. .. .. .. .. 23p 20p ISp 13p 
7405 Hex Inverter with open collector .. .. .. 23p 20p ISp 13p 
7410 Triple 3 -input Positive Nand Gates .. .. .. 23p 20p ISp I3p 
7413 Dual 4 -input Schmitt Trigger .. 33p 32p 199 2Sp 
7420 Dual 4 -input Positive Nand Gates .. .. .. 13p 209 ISp 13p 
7430 8 -input Positive Nand Gates .. .. .. .. 23p 20p ISp I3p 
7440 Dual 4 -input Positive Nand Buffers . 23p lop I5p I3p 
7441 BCD to decimal nixie driver .. .. .. B7p 77p 67p 60p 
7442 BCD to decimal decoder (4-10 lines, 1 of 10) .. 87p 77p 67pp 60p 
7447 BCD -Seven -Segment Decoder/Drivers (15-V outputs) [1.40 [1.30 LI .20 LI -05 
7450 Expandable dual 2 -input And -Or -Invert .. 23p 20p ISp I3p 
7451 Dual 2 -wide 2 -input And -Or -Invert Gates .. 23p 20p 15p I3p 
7453 Quad 2 -input Expandable And -Or -Invert .. 23p 20p I5p I3p 
7454 4 -wide 2 -input And -Or -Invert Gates .. 23p 20p 15p 139 
7460 Dual 4 -input Expander .. .. .. 23p 20p ISp I3p 
7470 Single-phase J -K Flip -Flop-- -. .. 3Sp 32p 29p 2Sp 
7472 Master -slave J -K Flip -Flop . . . _ .. 35p 32p 29p 259 
7473 Dual Master -slave J -K Flip -Flop .. .. .. 43p 40p 37 33p 
7474 Dual O type Flip -Flop .. .. .. .. 43p 40p 379 33p 
7475 Quad latch .. .. 47p 4Sp 43p 40p 
7476 Dual J -K with pre-set and clear .. .. .. 47p 45p 43p 40p 
7480 Gated Full Adders .. .. .. .. 87p 77p 67p 60p 
7481 16 -bit read/write memory .. .. .. [1.35 LI -25 LI -IS LI -00 
7482 2 -bit Binary Full Adders .. .. .. LI -30 El -20 LI -00 83p 
7483 Quad Full Adder .. .. B7p 77p 67p 60p 
7486 Quad 2 -input Exclusive Or Gates .. 80p 70p 60p Sop 
7490 BCD decade counter .. .. 87p 77p 67p 60p 
7491 8 -bit Shift Registers .. .. LI -21 E1.00 B7p 75p 
7492 Divide -by -Twelve Counters .. .. 87p 77p 67p 60p 
7493 4 -bit Binary Counters .. .. .. 87p lip 67p 60p 
7494 Dual entry 4 -bit shift register .. .. 87p 77p 67p 60p 
7495 4 -bit up -down Shift Register .. .. 87p 77p 67p 609 
7496 5 -bit Parallel ir. Parallel out Shift Register .. 87p 77p 67p 60p 

74100 8 -bit Bistable Latches .. .. .. .. El -75 El -65 [I.55 L -35 
74118 Hex Set -Reset Latches .. .. .. LI 30 [1.30 E 00 85p 
74121 Monostable Multivibrators .. .. 87p 77p 67p 60p 
74141 BCD -to -Decimal Decoder/Driver .. .. Blp lip 67p SOp 
74145 BCD -to -Decimal Decoder/Drivers .. [1 80 [1.70 LI -60 LI -50 
74151 8 -bit Data Selectors (with Strobe) . .. [I-40 LI -30 LI -20 El 05 
74153 Dual 4 -Line -ta -I -Line Data Selectors/Multiplexers .. El -40 El -30 El -20 El -05 
74191 Binary Counter reversible .. .. L3.SO E325 E3 00 L2-50 
Devices may be mixed to qualify for quantity price. 
Data available for above series in book/et form, price 10p. (Ref. No. 30.) 
Larger quantity prices Eats. 4. Dual Inline 14 Pin Sockets 30p each; 16 Pin 3Sp each. 

H EN RY'S gs INTEGRATED CIRCUITS 

WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW CERAMIC FULL SPECIFICATION 

LOW COST TTL 7400 INTEGRATED CIRCUITS 
Port 

SEMI -CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 

AFI14 Mullard 2Sp 
25 + 20p 

100 + 17p 
500 + ISP 

AFIIS Mullard 25p 
25 + 20p 

1(111 17p 
500 + ISp 

AFI16 Mullard 25p 
25 + 2op 

100 + 17p 
500 + I5p 

AFI17 Mullard 25p 
25 + 20p 

100 + 17p 
51111 + ISP 

2N305S 7Sp 
Mollard 115 watt 

Silicon Power 
25 + 65o 

100 + SOP 
500 + 43p 

2N38I9 Texas 35p 
25 + 30p 

100 + 25p 
500 + 20p 

1000 + I8p 

BFY90 65p 
1000 MC'/8 

25 + 60p 
100 + SSp 
500 + SOp 

1000 + 4Sp 

2N2646 40p 
Motorola 

Uni)unction 
25 + 35p 

100 + 30p 
500 + 25p 

1000 + Up 

AF139 30o 
Siemens V.H.F. 

25 + 2Sp 
100 + 22P.. 
500 + I9p 

1000 + I7p 

AFI86 40p 
Mollard V.H.F. 

25 + 35p 
100 + 30p 
500 + 2Sp 

1000 + Up 

°C170 Mollard 2Sp 
25 + 21 

100 + 17p 
500 + I5p 

TRIACS All stud mounting 
with accessories. 

Larger quantity prices on 
application. Ealn. 4. 

Y.I. Cur- P.I. Cur- 
Type volts rent 1-49 50+- 100+ 500+ Type volte rent 1-49 50+ 100+ 500+ 
SC35A 100 3A 90p 75p 65p 60p 8C45D 400 10A CI 50 E1-35 El -20 LI -10 
SC35B 200 3A 95p 80p 70p 65p SC50A10015AE165 E130 El -35 EI -20 
SCUD 400 3AL1-00 8Sp 7Sp 70p SC50B20015ALI-7S EI -60 E1-45 E1-30 
8040A 100 6AE1-00 85p 7Sp 70p SC50D40015AC2 00 EI -7S EI -60 E1-40 
8040B 200 6AEI-20 CI 00 8Sp 800 SC40E500 6AL1 50 EI2S EI -10 EIl» 
SC40D400 6A f1-25 LI 10 C1-00 90p SC45E 500 10A LI 75 El -SO f1.35 EI -2S 
SC45A10010AEI25 CI 10 E1-00 90p SC50E50015AL2 25 E200 fI-75 fI -SS 
SC45B 200 10AEIß5 L120 EI -10 EI 00 DIA` ST2 20p 

OCI71 Mollard 30p 
25 + 27p 

100 + 22p 
500 + 20p 

BYZI3 2Sp 
Mullard 8a 200v 

25 + 20p 
100 + 17p 
500 + Sp 

1000 + 13p 

BYI27 Millard 20p 
1000v 1 amp Plastic 

25 + 17P 
100+ISp 
500 -i- 13p 

BC 107, BC I08, 
BCI09 12p each 

LT.T. Planars 
25 + II 

100 + 10p 
500 + Bp 

1000 + 69 

SILICON RECTIFIERS 
1 AMP MINIATURE WIRE ENDED PLASTIC 
Type P.I.V. 1-49 50 + 100 + 500 + 1000 + 

1N4001 50 8P 7p 6p Sp 4p 
1N4002 100 9p 8p 7p Sip 41p 
1N4003 200 10P 9p 71p Op SP 
IN4004 400 10P 9p Op 7p 6p 
IN4005 600 12p 10p 9p 7p 7p 
IN4006 800 I5p 14p I2p IIp 9P 
1N4007 1000 20p 16p 13p 12P 10P 

1.5 AMP MINIATURE WIRE ENDED PLASTIC 
Type P.I.V. 1-49 50+ 100+500+1000+ 
í'I.4001 50 10P 
PL4002 100 II 
11.4003 200 I2p 
1.'L4004 400 I2p 
PL4005 600 I5p 
PL4006 800 I7p 
í'L4007 1000 20p 

9p Op 7p Op 
Op 9p 8p 7p 
Ip 10p 9p SP 
IP lOP 9p 8p 
3p 11p 10p 9p 
Sp 13p 12p IOP 
7p ISp I3p lip 

3 AMP PLASTIC WIRE ENDED RECTIFIERS 
Type P.I.V. 1-49 50+ 100+500+1000+ 

MINIATURE POTTED BRIDGE RECTIFIERS 
(Silicon) Size 1 In. x I in. x 1 in. 

Cur - 
Type P.I.V. rent 1.49 50+ 100+ 500+ 
1002 100 2 amps 6012 SSp SOp 45p 
2002 200 2 amps 70p 6Sp 60p S5p 
4002 400 2 amps 80o 75p 70p 6SP 
6002 600 2 amps 90p 130p 7Sp 70o 
1004 100 4 amps 70p 60p SSp SOp 
2004 200 4 amps 75p 70p 65P 60P 
44)04 400 4 -amps 80p 7Sp 70P 6Sp 
6004 600 4 amps 90p 80p 75p 70p 
1006 100 6 amps 7Sp 70P 6Sp 60o 
2006 200 6 amps 80p 7Sp 70o 6Sp 
4008 400 6 amps El 10 El 00 90P OOP 
6008 600 8 amps fl 25 EI.10 El 00 90p 

INTEGRATED CIRCUITS 
MFC4000P El 12 MC1304 E2.75 
I.C. 12 E2-75 MC724P 60p 
PA246 Li -45 741c (T05) 85p 
TAA263 7Sp 741c (OlL) 8Sp 
TAD100 El -97 709c (T05) 65p 
TAD110 E1-97 709e (OIL) 65p 
MC1303 E2.60 Toshiba 
UL900 40p 20w Amp L4.47 
UL914 40p Toshiba 
ÚL923 40p pre Amp E130 
LA709C 65p 

BC113 I5p 
SGS 

25 + 13p 
100 + iIp 
500 + 9p 

1000 + 8p 

OCP71 97p 
Mullard Photo 

25 + 8Sp 
100 + OOP 
500 + 75p 

OA202 10P 
SILICON Diodes 

25 + Op 
100 + 6p 
500 + Sp 

1000 + 4p 

OC28 62p 
Mullard Power 

25 + SSP 
100 + 50p 
500 + 42p 

1000 + 40p 

Zener Diodes 
400 M/W S% 
Miniature 
BZY 88 Range 
All voltages 3.3 
Volt -33 Volt. 
ISp each. 
25 + 12p 
100 + 10p 
500 + 8p 
1000 + .. 6p 
Any one type. 

Zener Diodes 
I) Watt 5% 
Wire Ende 
Metal Case 
8.8 Volt all volt- 
ages to 100 Volts 
2Sp each. 
25 + 22p 
100 + 190 
500 + 17p 
1000+ I5p 
Any one type. 

Zener Diodes Zener Diodes 
3 Watt Plastic IO Watt Stud 

YL7001 50 20p I8p I7p 16p 14p Wire Ends 5% Mounting 5% 
PL7002 100 20P 19p I8p l7p ISp All voltages 6.8 All voltages 5.1- 
PL700S 200 22p 20p 19p I8p 16p -100 Volts. 30P 100 Volta. 40p 
PL7004 400 25p 23p 2Ip 20P 18P each. each. 
PL7005 600 26p 24p 23P 22p 20p 25 + 27p 25 + 37p 
PL7006 800 27p 2Sp 24p 23p 21P 100 + 25p 100 + 35p 
YL7007 1000 30p 28p 26p 24p 22p 500 + 23p Any one type. 

1000+ 21p 
Any one type. 

OC42 Mullard 30p 
25 + 2Sp 

100 + 23p 
500 + 21 p 

1000 + IBP 

0071 Mollard I5p 
25+12n 

100 + 10p 
500 + 8p 

1000 + 7P 

OC4S Mullard ISp 
25 + 13p 

100 + I2p 
500 + 10p 

1000 + 8P 

ORPI2 Mollard 50p 
25 + 45p 

100 + 42p 
500 + 40p 

1000 + 37p 

OC7S Mollard 25p 
25 + 21 p 

100 + 17p 
500 + I5p 

1000 + I3p 

2N930 25p 
25 + 23p 

100 + 20p 
500 + 17p 

1000 + I5p 

OC20 97p 
Mullard 100v 

25 + 8Sp 
100 + 80p 
500 + 75p 

OC72 Mullard 2Sp 
25 + 20p 

100 + 17p 
500+I5p 

1000 + 13p 

POWER RECTIFIERS 
Stud Mounting 6 amp Range 

P.I.V. 1.49 50+ 100+- 
BYZ10 800 40P 3Sp 30P 
BYZ11 600 3Sp 30o 25P 
BYZ12 400 30p 2Sp 20p 
BYZ13 200 2Sp 20p I7p 
IO amp Rectifiers 

P.I.V. 1-49 50 + 100 + 
SK103 100 45p 40p 37p 
SK203 200 S0p 4Sp 42p 
SK403 400 55p Sop 45P 
SK803 600 60p 5Sp 50P 
SK803 800 75p 70p 65p 

0C44 Mullard 17p 
25 + ISp 

100 + 13p 
500+IIp 

1000 + 10P 

0033 25p 
25 + 209 

100 + 17p 
600 + ISp 

1000 -i I3p 

0C139 Mullard 25p 
25 + 20p 

100 + 17p 
500 + I5p 

1000 + 13p 

°C81 Mullard 25p 
25 20p 

100 + 17p 
500 + ISp 

1000 + 13p 

H E N RY'S SEMI -CONDUCTOR DEPARTMENT NEW LIST -NEW PRICES DISCOUNTS 
1971 TRANSISTOR 1O% 12+ ANY ONE 

303 EDGWARE RD., LONDON, W2. TEL: 01-723 100819 LIST 1500+ 15%25+ TYPE 

SEND FOR YOUR FREE 20%100 1- RADIO LTD. CALLERS 356 EDGWARE ROAD W2. COPY TODAY... POSTAGE7p.ALLORDERS 

0084 2Sp 
25 + 20p 

100 + 17p 
500 + ISp 

1000 + 13p 

AF239 42p 
25 + 35p 

100 + 30p 
500 + 25p 

1000 + 20p 

Wº respectfully ask 
customers to include 
a minimum £1,00 per 
order,i' helpsto plan ahead 

& saves postage as well. 
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Stock 
clearance 
STC GH.206 
Data console complete with tally reader BRP Punch £500 

Creed 
75 Page Printer 511 £25 
25 Punch. 5.7.8H £60 
Transm tter. 5H £20 
3000. Funch £49.50 
Punch Jerify Set. 8H £100 
80 by BD Power Supplies £9.50 
25 by 75 Spares @ 50% off list. 

Welmec 
Punches & Readers 7 & 8 Hole From £55 

Bima 
Paper Tape Prep Machine 5H with hard copy £120 

Westrex 
BRPE 

' 
1. 5 & 8 Hole £175 

Elliott 
Paper Tape Readers Optical. 5.7.8H £195 
803B Computers Complete From £900 
B41. Card read Station From £295 
B46. Card Reader & Amps From £149.50 
Data Discs Plus 1 Disc £49.50 
B46 -B41. Reader Spares. 60% off list. 

ICE 
5-8 Hole Tape Parity & Block length checking 
device complete with optic Read £45 

Core Stores 
Mullard, Plessey, ICL 1300 Complete From £60 

Ampex Tape Transports With Control 
FR.300 1" From £75 each 
FR.30C ¡" Spares available at 
TM2 1" 60% off list 
TM4 " 
Potter Tape Transports 906/11/2 1" £49.50 
Spares at 50% off list. 
RCA. 4" Transport Only £25 
DR7C0 1004 MN Complete £750 

1004 MN Complete £1,250 

Analex 
Line Printers. Printer Only From £550 
Line Printers. With EMI Buffered Control £500 
Spares Available at 60% off list. 

Fridon 
Paper Tape To Card Converter Only £50 
Model SPD Writers BCD Coded £480 
Rack Mounted Punch Verifier Sets With Fast 
Entry, Keyboard ISO Coded £220 
Fridon Punches & Readers From £49-50 
Flexowriters 8 Hole From £75 

NCR 
400/208 Machine From £3.500 

ICT/ICL 
29 80 zol card Punch From £149 
129 Verifier From £149 
103 Verifier £89.50 
Keyboards Alpha & Numeric From £25 
665 Line Printers £550 
34 Punch Verifiers £175 
Hand Punches £95 

IBM 
029 Card Punches £980 
026 . 

£1,095 
024 £650 
7330 Mag Transports (Read Only) £600 
151 Card Verifiers £49.50 
1401/E3 Central Processor £2,200 

English Electric. KDF8 
1040 _ine Printer £300 

2-ard Reader £200 

RING 01-278 5571 NOW! 

Computer Sales & Services (Equipment) Ltd 
49-53 Pancras Road London NW1 
Telephone 01-278 5571 
Telex 267307 

Fully detailed and illustrated covering 
every aspect of Electronics plus 
data and information. 

New stock lines-all at special 
prices plus full guarantees. 

FIVE 10p VOUCH ERS for use 
with retail and mail order purchases. 

FREE 
Catalogue given FREE to 
Industry or any Organisation, 
including Schools, Colleges 
etc. 
Apply on official heading to 
Henry's Radio Ltd., 
303 Edgware Road, 
London, W2. 

MOREOFEVERYTHINGAT LOW PRICES-AL WA YSA T HENRYS F --- Mi 

CATALOGUE PRICE 

ZTo Henry's Radio Ltd., (Dept W.W.) 

3 Albemarle Way, 

London, E.C.1. i 
Please send copies of your 10th Edition Catalogue 

55 
Post p Paid 

(or 40p for callers) 

Callers welcome at 303, 309, 354 and 356 Edgware 

Road, London. W.2. TeL 01-723100819. 

USE BLOCK CAPITALS. CUT OUT , 
AND SEND WITH CHEQUE or P.O. 

(No cash please) 

I, at 55p each. Post Paid. I enclose Cheque/P.O. for 

Name Ill 

IIII 
WW 

II ill 
Allow 7 =10 days from date of ordering 

L ma um wo mum mu mm an so um momJ 
WW -079 FOR FURTHER DETAILS 



RHODE i SCHWARZ POWER SIGNAL GENERATOR Type SMLR (BN4100I) 
100 Kits -30 MHz in 5 ranges. 11%. 0/P 1.7 w. MAX 0/P volts 0-10 into 60 ohms and 1 micro -volt -3 v. A.M. Modulation to 90%. This is a high quality laboratory instrument currently priced at £583. ELECTRONIC BROKERS PRICE £300, C/W Calibration certificate. 

7 -TRACK DIGITAL MAGNETIC 
STORAGE DECK 
These machines, originally ex -computer, 
are multi -track recording unite, ideal for 
data storage. Record and Replay heads 
encased in one common unit. Low 
resistance heads. Frequency response 
approximately 0 Kc/e. to 50 Kc/s. Bit 
density 557 b.p.i. I In., 101 in. spools 
230 v. to 380 e. A.C. Capstan Motor 
speed 1,500 r.p.m. 48 v. D.C. Rewind 
motors. Finished in brush aluminium 
and matt -black. Size 27 in. x 26 in. x 
8 in. Weight 90 Ih. Price £65. Carriage 
mint. 

(Ref. 13) 

MEMORY PLANES 
Ferrite core memory planes with wired 
Ferrite cores. Used for building your 
own computer or ae an interesting 
exhibit In the demonstration of a com- 
puter. Mounted on plastic material, 
frame 5 x 8 in. Consisting of matrices 
40 x 25 x 4 cores each one individually 
addreeeable and divided into 2 halves 
with independent sense and inhibit. 
wires. £&85. P. A P. inclusive. 

(Ref. C4) 

WELMEC 5-8 CHANNEL TAPE PUNCHES 
Magnetically driven up to speed of AND READERS 
17 codes/second. Ideally suitable for 
data logging applications. NO continu- 
ously running motor. NO power con- 
sumption unless actually punching. 
Ideal producing tape from keyboards 
or office machines. Free standing unite 
in attractive cases. 
PUNCH contains transport and power 
solenoids 240V AC (pulsed operation 
required). Punch magnet., Reverse 
transport magnet and Tape marker 
Magnet 110V DC. PARITY unit for 
checking parity or coincidence. Large 
chad BOX to prevent Jamming. High 
Chad Bridge to eliminate punch block- 
ing. OUR PRICE £75 each. Carriage 
extra. 
READER. Transport and Power 
solenoide 240V DC (pulsed operation). 
All unite completely refurbished and 
available EX -STOCK. Supplied with 
circuit diagram. and 3 months warranty. 
OUR PRICE £75 each. Carriage extra. 

SIGNAL GENERATOR "X" BAND 
SANDERS MODEL CT 480 (80 480) and CT 478 (90 478). Specifica- 
tions: Cr 480 8.11.5 KMHs; CT 4781.3-4.2 KMHu. 0/P of In1 W from 
8.0-11.0 KMHz (Cr 480) and 1.5-4.0 KMHs (CT 478). These 
high grade generators comprise a klystron oscillator in a 
co -axial cavity fed from a stable power 
emcee. Provision for application of 
square wave or pulse modulation internal 
or external sources. Attenuator cali- 
brated from 0-100 db below 1 mW. 
I/P 110-250 v. 50-500 Hz. 200 w. Rack 
mounting. W. 19 in., H. 14 in., D. 15 in. 
Wt. 74 lb. Supplied complete with copy 
of handbook. Tested before despatch. 
£275. Carriage extra. 

i 
DEVIATION METER 
Marconi TF 928 
20-100 MHz. Can be used to 500 MHz. 
Measurement of deviation up to 400 
KHs. Crystal Standard. Used in sett- 
ing up deviation in VHF Wide Band 
Multi Channel FM Systems and Rader. 
1/P 100-110 v. and 200-250 v. 40.100 
H.120 w. H. 14-, W.20}'. D. 17' Wt. 70 lb. £95.00. Carriage extra. 

DYNAMCO 2010 DIGITAL 
VOLTMETER (EI MODULE) 
Fully overhauled, Calibrated (Certified) and Guaranteed. 

Specification: 
Scale: 109999. D.C. Accuracy: 0.001°. F.S.D. Range: 10 micro V-1.1 kV; I/P Z greater than 25,000 Mohm; C.M.R. D.C. 

-180 dB. 50 Hz 130 dB 0/P. Parallel B.C.D. Inductive potentiometric system for excellent stability. Price: £850 (nee' 
price over £1,600). 

BRAND NEW COMPUTER TAPES AND 
EMPTY SPOOLS 
Made by well known manufacturers 
} in. certified 2,400 ft. 800 b.p I 

1 in. 2,400 ft. 
I in. Highest grade 2,400 ft 
} in. 101 in. dia. spool and cassette 
I in. 81 in. dia. spool and cassette 
1 in. metal 104 in. dia. spool and cassette 
} In. N.A.B. centres 101 in. spool only 

DIGITAL VOLTMETER 
DYNAMCO 2006 

Scale 9999. D.C. range. 10 micro -volt -1 kV. UP. Z greater than 10,000 Mohma. B.C.D. Parallel 0/P (Isolated). Supplied with D.2 Module. Overhauled Calibration certifi- cate. To maker's specification. New price £765. Our prier 
£400. Carriage extra. 

50 MHz. 8 DIGIT FREQUENCY COUNTER 
SYSTRON-DONNER Model 1037 
D.C. I/P 0-50 MHz. A.C. I/P 10-50 MHz. Gate time 1 micro -second £8'50 -10 seconds in Decade steps. Accuracy ± 1 count ± time base £8'50 accuracy. Reads in KHz or MHz with positioned decimal point. £3'00 Sensitivity 100 Mv. r.m.s. B.C.D. 0/P. PRINT COMMAND. OVER- Ll'S0 LOAD PROTECTION. DIMENSIONS: H. 5} in., W. 171 in., D. £1.50 171 in. Wt. 42 Ibo. Mains I/P. This instrument bee been overhauled 

£2'50 and calibrated and is offered in excellent condition. £350. Carriage £1.00 extra. 

HONEYWELL MODEL 
6200 INCREMENTAL 
DIGITAL RECORDER 
Records digital (binary) data on 

7 track 1 in, tape in steps of 
0.005 In. with a packing density of 
200 bits/inch. Almost new and in 
excellent condition. This recorder 
offers excellent value for many 
applications Involving date, log- 
ging. One only available. Price: 
£750. 

TEEAR BALL BONDER. Overhauled. £250. 

FACSIMILE RECORDERS 
D649 K 18 lo. Chart Recorder. Helix speed: 60, 90, 120 rev./min. 
Transmission speed: } in.; 10/16 In.; 14 in. per min. Scanning rate 
96 lines/in. 
Ref. CS Pelee £350. Completely overhauled plus carriage. 

X Y PLOTTERS 
We are now able to offer the following Recorders in an overhauled and tested condition: 
I. MOSELEY AUTOGRAF MODEL 2A 
Table sise: 11 in. x 17 in. Dimensions: W. 24 in., H. 9 in., D. 16 In. Wt. 55 lbs. Power I/P: 115 v. 1 phase 100 w. Signal I/P: X Axis 0.71 15, 75, 150. 750 mV; 0.11 74, 15, 75, 150 v. Y Axis 0-5, 10, 50, 100, 500 mV; 0-1, 5, 10, 50, 100 v. Sensitivity not less than 200 k ohms/V. Accuracy: 0-25% F8 on all ranges. Response speeds: 1 sec. for full dale. Supplied complete with copy of handbook. £310 Carriage extra. 
2. HOUSTON INSTRUMENTS MODEL HR 934 Table size: 81 in. x 104 in. Dimensions: W. 14 in., H. 8 in., D. 16 in., Wt. 30 lb. Power I!P: 115 v. 1 phase. Signal I/P: "X" and "Y" Axes. 0.7, 7-8, 10, 19, 88 mV and 0.5 v. Switched Attenuatore on both Axes. Response speeds: 2 sec. for full scale. £195. Carriage extra. 

NUMICATORS 
End Reading 0-9 Display Quantity Price Each 
(18 min Fig. Ht.) (lees Base) 
ORIOM/U (Clear) 1- :3 

GRIOM (Amber filter) 4- 10 
11- 25 £1'30 
26-100 £1'20 

Side Reading (14 m/m Fig. Ht.) 0-9 display 
XN3/FA 38 m/m lead (Amber fitter) 
XN3/F 38 m/m lead (Red ) 1- 3 
XN3A/F 6 m/m lead (Red .. ) 4- 10 
XN3A 6 m/m lead (Clear ) 11- 25 
XN11/F 38 m/m lead (Red ) 26-100 
XN23/FA 38 m/m lead (Amber ) 

Post Free. 
SPECIAL DISPLAYS 
XN9 38 m/m leads (Clear filter) 
NX10/C 6 m/m leads (Clear filter) 
NX22 38 m/m leads (Clear filter) 

£1'40 
£1'35 

Bases 
20P 
Each 

Lesa Bases 
£1'15 
£1'10 
£1.05 
£0 95 

Displays Fig. "I" 
Displays "+, - and rra" 
Dlsplaye "Vx,A,O Vmv" 

RCA U.H.F. SIGNAL GENERATOR Type 710A 
Frequency range 370-560 MHz. Modulation facility. 1/P 117 v. 50/60 
Hs 50w. Overhauled and supplied complete with auto transformer 
for 230/250 v. I/P. £85 (carriage extra). 

EYELET BONDER PLANER B80I 
V.G. condition. C/W stand. Overhauled. £750. 

S KV IONISATION 
TESTER AIRMEC 732 
Non-destructive insulation testing. 
Audible indication of Ionisation 
currents. Variable voltage from 
250-5 kV. High impedance source. 
Mains I/P. £35. 

DIGITAL INDICATORS KGM Type M3 
A neat compact indicator providing selective display 
0-9. Fig. height 18 mm. panel mounting. 6 mm. tubular 
midget flange lamps. Supplied with 28 v. bulbs. Finished 
matt black anodized. W. 1 in., H. 2 in. Wt. 4 ose. Price 
£3'25. P. & p. Free. 

TRANSISTORISED TIMER 
Ekco M5220 
An extremely versatile timer for use with 
high stability pulse counting systems. 
Less power supply. £45. Carriage extra. 

TRANSISTORISED SCALER 
115200 
£45. Carriage extra. 
This unit can be used to power the Timer 
M5220. 

SOLARTRON OSCILLATOR CO546 
2511z -500K Hz. Attenuator and 0/P meter. Very 
£55 (carriage extra). 

VIBRON ELECTROMETER 
MODEL 33B 
An exceptionally stable laboratory instru- 
ment for the measurement of very small d.c. 
voltages and currents derived from a high 
Impedance source. The Vlbron Electrometer 
han input ranges of 10 mV, 30 mV, 100 mV, 
300 mV and 1 V and the output is 1 mA full 
scale on all ranges. £75 (carriage extra). 

good condition. 

CURRENT & RESISTANCE MEASURING 
UNIT A33B 
To extend the range of the ELECTROMETER to measure very 
small currents and high insulation resistances. £15. 

WIDE BAND DIFFERENTIAL DC AMPLIFIER 
Astrodata Model 885.235. High performance, solid elate, fast settling 
time, low drift and noise. Wide bandwidth and high reliability uses 
F.E.T.'s. Spec.: Grain 3 to 3000. Grain accuracy ± 0.1%. Stability 
± 0.01";, for 40 hour. 4, 0.05% for 11100 hours. Linearity 3 0-02% of 
F8 O/P from DC to 1 KHz I/P Z greater than 100 Mohms. I/P capacit- 
ance less than 500 picoforods. Full spec. on request. These amplifiers 
are BRAND NEW. Offered at fraction of new price. £595. 

IF YOU CANNOT FIND THE INSTRUMENT YOU WANT IN 



KENT CHROMA' -OG I 

DIGITAL INTEGFATOR 
Far use with gas chromatography apparatus or anything 
with an output expressed as a varying direct voltage. 
Automatic print out and 0.10mA 0/P to drive recorder. 
Offered in excellent conaition. 3 months warranty and copy 
of handbook. £325. Carriage extra. 

DECADE VOLTAGE A ND CURRENT 
GENERATOR 
Ekco Type 1482A. Provides accurate teat voltages and currents 
which can be varied by small increments 0.1 v. in steps of 0.0001 v. 
0.10 v. lu steps of 0001 v. ;urrent 0/P 1 v. range. 10-e to 
10-1s amps on 10 v. Range 10 -4 -10 -fl amps. Mains I/P. 19 
In. Rack Mounting C/W Kennet. £45. 

GRESHAM INSULATION FLASH -TESTER Mk 6 
0.5-2.5 kV. Maine I/P. Overhauled £35. Carriage extra. 

A.C. POWER OSCILLATOR (Associated 
Electronic Eng. A1302) 
Frequency eusse: 20 Hz to 20( KHz, in 4 ranges. Output parer: 
0-250v., 4.5 watts r.m.e. Outpm Impedances: 15 ohms, 1,000 ohms, 
4,000 ohms; 600 ohms attenuator adjustable. Loaded 600 ohms, 
0-6 ohms. Output termination, High impedance, earthed; low 
impedance, isolated. Output keel: Output level control 0-10 div. 
Melee ronces: Switched 10 v., 5( v., 250 v. Input roltaee: 200-250 v. 
A.C. 50 Hz. Output terminal mark: Switchable to High or Lou. 
impedance output. 
0/H. Very good condition. £95. Carriage extra. 

NUCLEONIC INSTRUMENTS 
High Accuracy Metal Wall Gorge Ekco Type N563B. Portabl, 
tranaistorleed gamma back scatter gauge up to 18 mm. in 2 
rangea. Indicator only. NO probe. £15. Carriage extra. 
Field Ratemeter Ekco Type N645A. 0-1,000 counts/sec. in 5 
ranges. Portable transistorised. C/W Dipping Probe N675A for 
Beta counting in liquids. C/W siennal. £105. Ratemeter ONLY 
235. 
Amplifier Logarithmic D.C. Part of Monitor Gamma Reactor. 
Type N638A. £25. Carriage extra. 

BRAND NEW CAPACITOR REVERSIBLE 
SINGLE PHASE PARVALUX MOTORS 
230/250 v. 50 Hz 2,800 r.p.m. 1/30 h.p. Cont. rated. . rated. it in. shaft 
dia. x 34 in. long. Foot mounting. Weight 6 lb. £3-50 post free. 

BRAND NEW NIMTEC AMPLIFIER 151 £30 
Timing Unit 219. £95 
DISCRIMINATOR 95/2127-1/6 £10 

TEKTRONIX 517A. Single Beam. C/W Power Supply Unit and type 
B170 -A170 ohm. attenuator. Rise Time 7nSec. Sensitivity Y Amp 
0.05 v./cm. Rime Rase 10-500 rricro-sec./cm. and 1-20 micro -see./ 
. si. in II range.. t', W copy of handbook. £895. Carriage extra. 

POWER SUPPLIES 

DUAL STABILISED VARIABLE DC POWER 
SUPPLY ADVANCE PP3 

0.30 v. In 3 ranges at 1 amp. Voltmeter and ammeter. 
Overload protection. Mains I/P. Overhauled V.O. condition. 
£55. Carriage extra. 

We epeciallss in all kinds of POWER SUPPLIES. Current 
stock Includes the following Modular unite. All have 
mains I/P. 
Volte Current Make Type Pelee 
6 44 Roband T.98 £10'00 
6 2 Roband T.98 £18'00 
12 6 £1500 
15 5 Advance P.M7 £15'00 
17 6 Parnell SSU 17/6 £18.00 
28 1 Roband T109 
32 2 APT 10459/14 X10 00 

0 
150 2SOmA Parnell SPU 150 £14'00 
55/60 11 Roband £2200 
74-9U 1IA I.E. £1950 
74.9U IA Parnell 
Most of the above are adjustable within a limited nge.e. 

MULTI CUTPUT UNITS AND SPECIALS 
O/PV A 1/PV Make Peier 
335 4 unetabWaed 
6.3 A.C. 2A 115 v. Parnell £1000 

(400Hz) 400Es (PU.335) 

-12-0+12 
+24 4 

O .10 v. 2A 
Unatabuiaed 
Variable 

160.300 15OmA 
6-3 v. A.C. ;iA 

240 Livingstone £9'50 
(LM050) 

240 218.00 

Variable 240 I.E. £3500 
(Voltmeter ani Ammeter) 

236 00 30 A.C. 300mA 240 
400 Hz adjustable 

175.260 80mA 
Adjustable (teetered) 240 Smiths £3000 
3.15-0-3.15 AL. 3A 

Universal Talpack Radford £20.00 
HT & LT Supply 
Unstabilieed adjustable 

E X -COMPUTER HIGHLY STABILISED 
TRANSIS-ORISED LOW VOLTAGE 
POWER SUPPLIES 
These modular units 
incorporate, Overload 
protection ox both 
INPUT and OUT- 
PUT. LOAD regula- 
tion of 1% o- better. 
Low Ripple and a feet 
response time. All 
units checked and rtra" 
0/H before despatch. 
I/P VOLTAGA 120.130 v. 50Hz available in the following 
types: 

6 volt 8 amp £19'00 
6 volt 12 amp £1700 
6 volt 16 amp £2000 

12 volt 4 amp 22000 
12 volt 12 amp £2200 
12 volt 20 amp £2400 
12 volt 26 amp £2500 
20 volt 6 amp £1800 
20 volt 15 amp £2400 
30 volt 7 amp 219'00 
48 volt 6 amp £2000 
These units are in great demand. ORDER NOW while 
stocks last. 

BROKERS 
INE COSINE POTENTIOMETER 47K 
'ecision component by Pye. Rodel 2002. 
anufactured to rigid Ministry specification. 
se assembly consists of three unite mounted 

one frame. Each unit contains two sine 
.d two cosine potentiometer sections, the 
ders being ganged together. Electrical 
nnections, 2 end tape, slider and centre 
p. Mechanical I/P: 30 r.p.m. Max torque: 

oz./in. Dimensions: W. 64 in. H. 5 in., 
74 in. Wt. 71 lb. Ex equipment. Good 

edition. jr 1,00 each. Carriage extra. 

/ELDING POWER SUPPLY -Hughes Model 
:W 550. Constant voltage. Wri4 voltage and duration controls. 
aine input. Price £125. 

SCILLOSCOPE CAMEFAS 
elford Polaroid Type A 

illustrated. 
ice £99.50 plus cardage 
swing head to suit Type 'A' canera. 
ce £2550 plue cardage 

LF SPECTRUM ANALYSER 
FEN LOW S.A.2. 
0.3 Hz -1 KHz in 5 rangea. Bandwidth 0.06. 
37-S MHz in 5 steps. £350. 

L.F. OSCILLATOR. EDISWAN R666. 
0.5 Hz- 5 KHz in 4 ranger. 0/H bargain at £30. Carriage extra. 

PORTABLE FREQUENCY METERS 
TF1026/1. A direct reading absorption meter, employing a con- 
centric line closed at one end and turned by variable capacitor at 
the other end of the lip, giving a frequency range: 250 MHz -500 
MHz, on an almost linear scale approx. 9 in. in length. Complete 
in polished wooden case Price £1750. Carriage extra. 

E.M.I. INSTRUMENT L.F. TAPE RECORDER 
Portable equipment coreietiag of 3 unite (Deck, Amplifier and 
P.B.U.) In transit cases Four speeds tieing standard 1 In. tape. 
Exceptional value, two only available. Price $75. 

THIS ADVERTISEMENT PLEASE PHONE US 

ELECTRONIC ASSOCIATES 
VARIPLOTTER 1100E 
X -Y plotter, suitable for recording analogue Information. 
Table size 16 In. x 10 In.; slow speed 20 in./sec.; I/P sen- 
sitivity for F.S.D. 0.06.20 v. In 9 rangea. Bask I/P sensi- 
tivity. Arm 10 m.v./In. Pen 1 v./in. Fully overhauled. 
tested, guaranteed and in new condition. Price: 5350. 

VIBRATION EQUIPMENT 
I. AUTOMATIC L.F. SWEEP OSCILLATOR 
PYE-LING ACO I (DAWES 444D) 
An automatic unit providing motorised sweep facilities and 
automatic changeover from displacement to acceleration 
characterietic. Application. Resonance Search and Endur- 
ance testing. 

5 Hz.5 KHz 21 sweep speeds from 01.10 octaves/minute. 
Variable 0/P up to 10 v. e.m.e. Mains I/P. Excellent 
condition. £95. Carriage extra. 

2. POWER OSCILLATOR SVA by PYE-LING 
5 Ha -50 KHz. Overhauled. £49. Carriage extra. 

3. CATHODE FOLLOWER. GOODMANS 
ES06 
7 channel. Very good condition. £45. Carriage extra. 

4. PHASE SHIFTER MODEL E556 
(GOO DMA NS) 
19 in. Rack Mtg. Maine I/P. Very good condition. £58. 
Carriage extra. 

AYO TRANSISTOR ANALYSER CT 446 
A portable direct -reading Instru- 
ment capable of giving accurate 
transistor measurements in the 
grounded emitter configuration. 
Battery power unit l5V to 
10-5V in 5 steps. Base current 

L~ 
0.1 mA, 1-40 mA. Collector current 

- 260 mA. Size: 151 x 94 x 5Ins. 
Weight with batteries: 15 lbs. 
Price £48-50. Carriage extra. 

KLYSTRON POWER SUPPLY AIRMEC 
6988 
Reflector voltages 1450.1650 adjustable. Grid 1430-15:50v. 
Heater 1420.1436 v. Metered. Refurbished. 3 -month 
warranty. M. Carriage extra. 

49-53 PANCRAS ROAD, LONDON, NW.1. 

Tel:01-837 77812. Cables: SELELECTRO 
Telex: 267307 (Open Mon - Fri.9 a.m.-6 p.m.) 

OSCILLOSCOPES 
SOLARTRON STORAGE OSCILLOSCOPE QD Sue Double Beam. 
DC -1 MHz "Y" Sensitivity 10 my./cm. to 30 v./cm. in 8 ranges. 
S In. dl.. Memotron CRT. Time Bue 1 micro-eec./cm. to 10 sec./cm. 
in 10 ranges. Overhauled in V.G. condition. C/W trolley and copy of 
handbook. £160. 
CAWKELL se PE 501 STORAGE OSCILLOSCOPE. Single 
Beam. Time Base 0v:í micro -sec. to 10 see. In 16 ranges. Y Amp. 
Frequency Response. Low Grain 4 MHz. Med. Gain 2 MHz. High 
Gain 1-.5 MHz. Sensitivity 5 mv./cm. at 0.5 MHz band width. 
Adiue-able Display Time 15.120 mina. in 4 steps. Variable per- 
sistence 1 sec. -2 mine. 
TRACE SHIFTER TS1 for use with above. Enables display of 5 or 
10 steps at 30 micro -sec. min. Interstate. Inclusive price 1886. 
SOLARTRON CD1400. Double Beam. DC -15 MHz. CA 1441 and 
1443 plug-in units. Rise Time 24nBec. Sensitivity 100 mv./cm.- 
50 v./em. 9 ranges. Time bare 0.5 micro -mec. -200 micro-sec./em. in 
18 ranges. 19 in. Rack Mounting. Overhauled, V.O. condition. Hand- 
book. 1166. 

MARCONI SIGNAL 
GENERATOR 144HS. 
10 KHz-72 MHz Crystal calibrator. 
V.G. condition. £165. Carriage extra. 

01---837 7781 
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Opportunities 
Unlimited 

in RADIOTELEVISION, 

ELECTRONICS 

C & G Telecommunication Techns' Certificate 
C & G Electronic Servicing Certificate 

R.T.E.B. Radio/T.V. Servicing Certificate 
Radio Amateurs' Examination 

General Certificate of Education, etc. 

Which one would qualify you 
for higher pay? 

International Correspondence Schools provide specialized training 
courses for all these certificates, and with the help of the 
Schools' experienced tutors you can be sure of early success. You 
will have the advantage of building on your practical experience 
and ensuring that you have the technical knowledge so essential 
for success in electronics. 

And the result? You'll soon be qualified in your field of electronics, 
and in a position to choose your opportunity. 
Find out how ICS can help you. Send for our free prospectus 
right away. 

ALL EXAMINATION STUDENTS ARE 
COACHED UNTIL SUCCESSFUL 

NOW-COLOUR TV SERVICING COURSES 
As the demand for colour TV increases, so does today's demand 
for trained servicing engineers. You can learn the techniques of 
servicing colour and monochrome TV sets through new home study 
courses specially prepared for the practical TV engineer. 

SELF -BUILD RADIO COURSES 
We'll teach you both the theory and practice of valve and transistor 
circuits, as well as how to service them, while you build your own 
5 valve receiver, transistor portable and high grade test instru- 
ments. You build equipment of real practical use! 

POST TODAY FOR FULL DETAILS OF ICS COURSES IN 
RADIO, TV AND ELECTRONICS 

International Correspondence Schools, Dept. 221, Intertext House, 
Stewarts Road, London, SW8 4UJ 

Please send me free and without any obligation the ICS Prospectus 

(State subject or Exam) 

Name 
(BLOCK CAPITALS PLEASE) 

Address 

Age 

W.W. AMPLIFIER KITS 
100 W AMPLIFIER (OVERLOAD PROTECTION INCLUDED) 
Designer, Texas Instruments Approved. 
Matched Set 22 guaranteed Texas transistors, diode, 13 caps, 
32 resistors, 3 pots, choke, 2 h/sinks 4 in. X 4.6 in. X 1.3 in., 
drilled 2 X TO3, fibreglass P.C.B., construction notes.. 18.00 
2 sets 35.00 
F/glass P.C.B. .. .. 0.95 Mains transformer .. 6.00 
4700 mfd. 63v. . .. 1.70 1000 mfd. 64v. .. 0.70 
Power supply; 42v. + 50v. transformer, all cpts., h/sink .. 15.00 
2 power supply kits .. 28 50 
30W BLOMLEY (New approach to class B) 
Semiconductor set 6.00 Resistors, caps, pots .. 1-95 
30W BAILEY (SINGLE POWER RAIL) 
10 transistors . . 5.30 Resistors, caps, pot .. 1.30 
LINSLEY HOOD CLASS AB 
MJ481, MJ491, MJE521, BCI82L, BC2I2L, Zener .. 3.35 
16 resistors, 10 capacitors, 2 pots .. 2.20 
LINSLEY HOOD CLASS A (DEC., 1970, CIRCUIT) 
4 transistors . 1.55 Resistors, caps, pot .. I.80 
REGULATED 60v. POWER SUPPLY 
A design, suitable for a pair of Bailey or Blomley amplifiers, featur- 
ing very effective S/C protection. All components, including mech. 
parts, heat sink, fuses, etc. .. .. .. 7.85 
Please state 8H or 1552 for L.H. amps. 
Transistor matching and mica washers at no charge. 
Resistors, except power types, 4W 5%. Low noise carbon film. 

SEMICONDUCTORS 
MANY PRICES DOWN 

2N1613 0.20 2N3904 027 BFY50 0-20 18401(20 I-40 
2N1711 0-25 2N3906 0-27 40361 0-50 IN916 0-07 
2N3053 0-20 2N4058 013 40362 0-60 1544 0-05 
2N3055 0-60 2N4062 0-12 M1481 1-20 IS920 0-10 
2N3707 0-11 BC107 010 MJ491 1-30 IS3062 0-25 
2N3708 0,07 BC109 0IO MJE52I 0-72 TIP29A 0-50 
2N3709 0-09 BCI25 0-15 MPSA05 030 TIP30A 0-60 
2N3710 0-09 BC126 0-22 MPSA55 0-35 TIP3IA 0-60 
2N3711 0-09 BCI82L 0-10 MPSU05 0-60 TIP32A 074 
2N3716 215 BC184L 0II MPSU55 0-70 TIP33A 1-05 
2N3819 0'23 BC212L 0-12 MPSH05 0-20 TIP34A 2-00 
2N3820 0-55 BFX84 025 IBO8T20 0-50 TIP3055 0-60 

BRAND NEW TOP QUALITY COMPONENTS, FAST SERVICE 
MAIL ORDER ONLY 

POST FREE 

POWERTRAN ELECTRONICS 
2 KENDALL PLACE LONDON Wl 

WW -080 FOR FURTHER DETAILS 

FM TUNER 
NELSON -JONES 
Approved partsforthisoutstandingdesign (w.W.Apri11971). 

Featuring 0.75 IL V sensitivity. Mosfet 
front end. Ceramic I.F. strip. Triple gang 
tuning. +V r.m.s. output level, suitable 
for phase locked decoder, as below. 
Designer's own P.C.B. 
All parts including P.C.B. S.A.E. please lists. 

PHASE LOCKED STEREO 
DECODER 
PORTUS AND HAYWOOD 
Approved kit for this superb decoder (w.w. Beet. 1970). 

Featuring40dB separation up to 10 kHz. 
Low distortion. Negligible spurious tones 
(birdies). Simple setting up. Suitable for 
wide variety of tuners including the 
NELSON -JONES TUNER as above. 

Complete kit £8.97, p.p. & ins. 15p 

plus stabilised P.S.U. kit for decoder 
plus tuner. £3.55, p.p. & ins. 18p 

INTEGREX LIMITED 
P.O. BOX 45 DERBY DE1 1TW 

INTERNATIONAL CORRESPONDENCE SCHOOLS 



Wireless World, August 1971 a61 

50µA 
50-0-50µA . 

100µA 
100-0.100µA 

500.0-500µA 
lmA 
1-0-ImA.-.- 
5mA 

PANEL 
N1ETERS 

EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 
EDUCATIONAL AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK OTHER 
RANGES TO ORDER 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC METERS 

.474 
50-U-50µA £3.374 
100µA - - £3-371 
100-0-100µA 

500µ £3.1.24A -. 3'184 
1mA .... £2'974 

TYPE SW.100 

100x80mm. 

20v. D.C. £2'974 
50V. D.C. £2.974 
300V. D.C. £2971 
1 amp. D.C. £2.971 
5 amp. D.C. £2.971 
300V. A.C. £2974 
VU Meter £3.75 

BAKELITE PANEL METERS 
TYPE S-80 

80 mm. 

square fronts 

00µA £3'124 
60-0-50µA £2'974 

£2'971 
100-0-100µA £2 874 

£2'624 
1mA £2'474 
30V. D.C. . - £,2 471 

50V. D.C. .. 
300V. D.C... 
1 amp. D.C. 
5 amp. D.C. 
300V. A.C... 
VU Meter .. 

£2'474 
£2'474 
£2'471 
£2'474 
£2'624 
£3'371 

"SEW" CLEAR PLASTIC METERS 
Type MR.85 P. 44in. x 41in. fronts. Type MR.38P. 1 21/32in. square fronte. 

290mÁ - . £1'371 
OHIrA .... £1374 

£1874 
75omA .... £1'374 

£1'374 
£1'374 
£1'371 
£1'374 
£1'374 
£1.374 
£1'374 
£1'374 
£1.371 
£1874 
£1874 
£1'371 
£1371 
£1.374 
£1.374 
£1.374 
£1'374 
£1'374 
£1.60 
e2.10 

£3 0 
£3 100 

2 £ 
874 

22 60 
Q60 
£2 60 
£2'80 

10mA £2'80 
50mA £2'60 
100mA £2'80 
500mA -- - £2'60 
1 amp. £2.80 
5 amp. - . - £2 60 
15 amp- - - £2'80 
30 amp. - - - £2'80 
20V. D.C. £2'80 
50V. D.C. £2'80 
150V. D.C £2'80 
350V. D.C £2 60 
15V. A.C. £2'60 
300V. A.C £2'60 
8 Meter 1mA £2'871 
VU Meter £360 
1 amp. A.0- £2'60 
5 amp. A.0- £2'60 
30 amp. A.C. £2 60 
20 amp. A.C. £2'60 
30 amp. A.C. £2'60 

Type MR.52P. 2Un- square fronts. 

SOMA £3'10 
50.0.50µA £2'60 
100µA £2.80 
100.0-100µA £2.374 
500µA £2'25 
lmA £2.00 
5mA £2'00 
1OmA £2'00 
50mA £2'00 
100mA £2'00 
500mA £2'00 
1 amp. £2'00 
5 amp. £2'00 

10V. U.C. .. £2'00 
20V. D.C. .. £2'00 
50V. D.C. .. £2'00 
300V. D.C... £2'00 
10V. A.C. .. £2 00 
300V. A.C... £200 
8 Meter lmA £210 
VU Meter .. £3'10 
1 amp. A -C. £2.00 
5 amp. A -C. £2.00 
10 amp. A.C. £2'00 
20 amp. A -C. £2'00 
30 amp. A -C. £2.00 

Type MR.65P. 31ín. x 3440. fronts 
50µA £3.374 10V. D.C. .. £2'10 
50-0-50µA £2'75 20V. D.C. .. £2'10 
100µA £2.75 50V. D.C. .. £2'10 
100.0.100µA £2.60 150V. D.C... £2 10 
200µA -. £2'80 100V. D.C... £2'10 
500µA £2874 15V. A.C. . - £2.10 
500.0.500µA £2'10 50V. A.C. .. £2'10 
1mA £2'10 150V. A.C... £2'10 
5mA £210 300V, A.0--. £2'10 
10mA £2.10 500V. A.C... £210 
50mA £2'10 S.'mA 2374100mA £210 M £' 
500mA 22'10 50mA A.0-4 £2'10 
1 amp. £2'10 100mA A -C. £2'10 
3 amp. £210 200mA A.C. £2'10 
10 amp. £210 500mA A -C. £2'10 
15 amp £2'10 1 amp. A.C. £210 
20 amp. - - - £2'10 5 amp. A.C. £2'10 
30 amp. £21.0 10 amp. A.C. £2'10 
50 amp £2.371 20 amp. A.C. £210 
5V. D.0 £2.10 30 amp. A.C. £2'10 

>;< MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED 107 
Size overall I00mm 
x 90mm x 108mm 
A new range of high 
quality moving coil 
Instrumente Ideal for 
school experiments and 
other bench applica- 
tions. 31n- mirror scale. 
The meter movement le 

eaeily accessible to demonstrate intern] working. 
Available in the following ranges: - 
50µA £4'50 10V d.c. .... £3'97 
100µA £425 20V de. .... £3'97 
1mA £3.87 50V d.c. .... £3'97 
50-0-50µA £4.25 300V d.c..... £3'97 
1.0-1mA £3.97 Dual range 
lA d.c. 23'97 500mA/5A d.c- £425 
5Ad.c. £3.97 5V/50Vd.c... £4'25 

¡ o. 

SUµA 
t-wµA1 
100-0.100µA 

500µA 
500.0.500µA 
lmA 
1-0-1mA . . . 

2mA 
5mA 
10mA 
20mA 
50mA 
100mA 
150mA 

£2'00 
£1'874 
£1.874 
£1'75 
£1'75 
£1'50 
£1'374 
£1'374 
£1.371 
£1.374 
£1371 
£1'374 
£1'374 
£1.371 
£1371 
£1'374 

10 amp..... 
3V. D.0 
10V. D.C. .. 
13V. D.C. .. 

100V. D.C... 
130V. D.C... 
300V. D.C... 
500V. D.C... 
710V. D.C... 
15V. A.C. .. 
50V. A.C. . 

130V. A.C... 
300V. A.C... 
500V. A.C... 
8 Meter lmA 
VU Meter .. 

Type MR.45P. tin. square fronts. 
50µA £2.25 5 amp. .... £1'50 
50.0.50µA' £2'10 10V. D.C. .. £1'50 
100µA £21.0 20V. D.C. .. £1.50 
100.0.100µA £1'874 50V. D.C. .. £1'50 
200µA - - . - £1874 300V. D.C... £1.50 
500µA £1'60 13V. A.C. .. £1'50 
500-0.500µÄ £1'50 300V. A.C... £1'50 
1mA £1'50 S Meter 1mA £1874 Im) £150 VU Meter .. £2'25 
10mA £1.50 1 amp. A.C.t £1'50 
50mA £1'50 5 amp. A.C.I £1'50 
100mA £150 10 amp. A.C.! £1'50 
5181mA £1.50 20 amp. A.C.I £1'50 
i amp. £1'50 30 amp. A.C.4 £1'50 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 3hin. square fronts. 
500mA .... 
1 amp. .... 
Iamp. .... 
15 amp..... 

25µA 
50µA 
50.0-50µA 
100µA 
100-0-100µA 
500µA 
ImA 

£2'374 

'25 
£2'25 
£210 
£1'75 

5mA 
£1'75 

10mA £1.76 
50mA £1.75 
100mA £1'75 

50 amp.... 
5V. D.0 £1'75 
10V. D.O. £1.75 
20V. D.C. £1'76 
50V. D.C. £1'75 
150V. D.C £1'75 
300V. D.C £1.75 
30V. A -C. £1.76 
50V. A -C.' £1'76 
150V. A.C. 21.75 
300V. A.C. £1.75 
500mA A.C. £1'75 
1 amp. A -C. £1'75 
5 amp. A -C. £1'75 
10 amp. A -C. £1.75 
20 amp. A.C. £1.75 
311 amp- A -C. £1'75 
50 amp. A.C. £1'75 
VU Meter £3'10 

£175 
£1'75 
£1'75 
£1'75 
£1.75 
£1'75 

EDGWISE METERS 

Type P.3.70.3 17/321n, x 115/324n. x 2I in. deep. 
50µA £3'00 
50.0.50µA £2'874 
100µA . - £2'874 
100-0-100µA £2'75 
200µA £2.75 

500µA .... £2'60 
1mA £2'371 
300V. A.C £2274 
VUMeter - 23'26 

Send for illustrated brochure and 
further details on all Sew Panel 
Meters -Discounts for quantities 

MULTIMETERS for EleElpurpoe 
TECH PT -34- 1,000 
0.P.V. 0/10/50/250/500/ 
1,000V. a -c. and d.c. 
0/1/100/500 mA. d.c. 
0/100 K. £1.871 
P. & P. 124p. 

MODEL. TE -200 20,000 
O.P.V. Mirmr scale, over- 
load protection. 
0/5/25/125/1,0110 V. D.C. 
11/10/511/2511/1,1810 V. A.C. 
11/50 µA/250 MA. 0/60K/6 
meg. + 20 to + 62 db. 
£3-75 P. & P. 15p 

MODEL TE -70. 30,000 O.P.V. 
0/3/15/60/300/600/1,200 v. 
U.C. 0/6/30/120/600/1.200 v. 
A.O. 0/311µA / 3/ 30Y9111mA. 
0/16K/160K/I.6M/16 Meg. 
£5'50 P. @ P. 15p 

MODEL TE -12. 20,000 O.P.V. 
0/0.6/6/30/120/600/1,200/ 
3,000/6,000 v. D.C. 0/6/30 /120/ 
600/1,200 v. A.C. 0/60µA/6/ 
60/600 mA.0/611/600K/6Meg./ 
60 Meg -0 50 PF. .2 MFD. 
25'974. P. & P. 174p 

MODEL PL436. 20k01 
Volt D.C. 8k fi/Volt A.0 
Nirror scale. 6/3/12/30/ 
120/601V D.C. 3/:10/120/ id« A.C. 50/600µA/60/ 
000 mA. 10/101K/1 Meg/ 
10 meg 0. -20 to 
-46db.. £8'974 P & P. 
121p. 

MODEL 500 30,000 O.P.V. 
with overload protection, 
mirror scale. 0/-5/2.5/10/25/ 
101/250/500/1,000 v D.C. 
0/2.5/10/25/1011/250/500/1,010 
v A.C. 0/50µA/5/50/500 mA. 
12 amp. D.C. 0,60/x/6 meg, 
60 meg 0. £8'874 Postpaid. 

TMK MODEL TW-20CB 
FEATURES RESETTABLE 
OVERLOAD BUTTON. Sene1- 
tivity: 20K 0/Volt D.C. 5K0/Volt 
A,C- 
D.C. Volta: 0.0.5, 2.5, 10, 50, 250, 
1,000V. A.C. Volta: 0-2.5. 10, 50, 
250, 1,000V. D.C. Current,: 0.0.05, 
0.5, 6, 50, 500mA. - 10 amp. 
Resistance: 0.5K, 50K, 0-500K. 
5 MEG. Decibels: -20 to + 52db. 
£1150. P. @ P. 174/1 

TMK LAB TESTER 
100,000 O.P.V. 61 in. Scale 
nouer Short Circuit Check. 
Sensitivity: 100,000 OPV 
U.C. 5K/Volt A.C. D.C. 
Volta: .5, 2.5, 10, 50, 250, 
1,000V. A.C. Volte: 3, 10, 
50, 250, 500, 1,000V, D.C. 
Current: 10, 100µA, 10, 

100, .,,,mA, 2.5, 10 amp. Resistance: 1K, 111K, 
100K, I LIMED, 100MED. 
Decibels: -10 to +49 db. Plastic Cane with 
carrying handle. Sise 74 x 61 x 31 £18'90. 
P. @ P. 251,. 

HONEYWELL 
DIGITAL VOLTMETER 
VT.100 

Can be panel or bench mounted. Basic meter 
measures 1 volt D.C. but can be used to measure a 
wide range of AC and DC volt, current and ohms 
with optional plug to cards. 
Specification: 
Accuracy: 4, 0 2, ± 1 digit. 
Resolution: lmV. 
Number of digite: 3 plue fourth overrange digit. 
Overrange: 100% (up to 1.990) 
Input impedance: 1000 Meg ohm. 
Measuring cycle: 1 per second. 
Adjustment: Automatic zeroing, full orale 

adjustment against an Internal 
reference voltage. 

Overload: to 100V. D.C. 
Input: Fully floating (3 pole.). 
Input power: 110-230v. A.C. 50/60 cycles. 
Overall aise: 54ín. x 2 13/16in. x 8 3/16in. 
AVAILABLE BRAND NEW AND FULLY 
GUARANTEED AT APPROX. HALF PRICE 

£49.971 Carr. 50p 

HONOR TE-IOA. 20 k0/Volt 
5/25/50/250/500/2,500 r. D.C. 

10/50/100/500/1,000 v. A.C. 
0/50µA/2.5 mA/250 mA D.C. 
0/6K/6 meg. ohm. -20 to + 22 
dB. 10.0, 100 mfd.0.100.0.1 mhi- 
£3474, P. & P. 15P. 

MODEL TE -300 30,000 
O.P.V. Mlrror scale, river - 
load protection 046/3/15/ 
60/30011,200 V.D.C. 
016/30/1201600/1,200 
V.A.C. 0/30µA/6mA/ 
6 OmA/300mA/600mA. 
0/8K/80KI800K/8 meg. 
-20 to + 63 db. 
£46974, P. @ P. 15p. 

TMK MODEL MD.1211 Mirror 
.tale. 20K/Volt D.C. 10K O1 
Volt A.C. 
311/60/30100/6003,000 Volt D.C. 
6/12011,200 Volt A.C. 
Current 0-60µA/0-12/0- 
300enA. 0.60K/0-6 Mohms-- 
20 to +63 dB. £4'824 
P. & P. 15p. 

MODEL TE -90 50,000 O.P.V. 
Mirror scale, overload protection. 
0/3/12/60/300/600/1,200 v. D.C. 
0/6/30/120/300/1,200 v. D.C. 
.03/6/60/600 MA. D.C. 
16K/160K/1,6/16 MEG. 
-20 to +63 dB. £7'50. 
P. & P. 15p. 

SKYWOOD SW -5ÚQ 
50 K 0 /Volt. Mirror scat., 
D.C. volte: 0.6/3/12/31l/ 
300/600. A.C. volts: 
3/30/300/600. D.C. cur- 
rent: 20µA/6/601600n1ä. 
Re sletanc e : 10K/100h I 

Meg. Decibels: -20 t 

+ 57 dB. £7'50 
P. A P. 15p. 

MODEL AS -100D. 100K 0 /Volt 
5 in., mirror scale. Built -In meter 
protection 0/3/12/60/120/300/000 
1,200 v. D.C. 
0/6/30/120/300/600 v. A.C. 
0/10µA/6/60)3110MA/12 Amp. 
0/2K/200K/2M/200M. -20 to + 
17 dB. £12.50. P. @ P. 174p, 

TE -900 20,0000/VOLT GIANT 
MULTIMETER. Mirror acale 
and overload protection. 6 in. 
full view meter. 2 colour scale. 
0/2.5/10/250/1,000/5,000 v. 
0/25/12.5/ 10/50/250/1,000/5,000 
v. D.C. 0/50µA/0¡I0/100/500mA/ 
10 amp. D.C. 02K/200K/20 
MEG. OHM. £16 P. & P. 25p 

FTC -401 
TRANSISTOR 
TESTER 
Full capabilitlee for 
measuring A, B and 1CO. 
NPN or PNP. Equally 
adaptable for checking 
diodes- Supplied com- 
plete with instructions, 
battery and leads. 
£6971 P. te P. 15p. 

T.E.40 
HIGH SENSITIVITY 

A.C. VOLTMETER 
IO meg. input 10 rangez: 
.011.03/.1/.3/1/3/10/30/100/300 
v. R.M.S. 4 ope. -1.2 Mc/e. 
Decibel, -40 to +50 dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230 v. A.C. 
£1750 Carr. 25p. 

TE -65 VALVE VOLTMETER 
High quality Imtrnmeal 
with 28 range.. 
D.C. volte 1.5.1,500 
A.C. volte 1.5.1,500 
Resistance up to 1.000 
megohm., 
220/240v. A.C. operation. 
Complete with probe and 
Instructions £17'50 P. 
& P. 30p. 
Additional Probe, aven. 
able: R.F. 22124 H,V. 
£2 50. 

270° WIDE ANGLE 
I mA METERS 

MW1.6 60mm. square £3.974 
MW1.8 80mm. square £4974 

P. & P. extra 

G. W. SMITH 
& Co. (Radio) Ltd. 

ALSO SEE NEXT TWO PAGES 

USED 
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SEMI=CONDUCTORSIVALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

20301 
20302 

0303 
20308 
20308 
20309 
20371 
20374 
20381 
2N388A 
210404 
210696 
2N697 
221898 
210699 
210706 
2N706A 
210708 
210709 
2N718 
2N718A 
210728 

221727210914 

210918 
221918 
210929 
22930 

10987 
2N1090 
2N1091 

211131 
2101132 
2101302 
210103 
2101304 
2101308 
210130 
2101307 
2N1308 
2101309 
2N1ó07 
221813 
2101881 
2101632 
2101837 
2101638 
2101839 
2101701 
2101711 
2101889 
2101893 

209 
199 

300 
309 
3009 
15p 
20p 
22p 
49p 
21p 
169 
180 
252 
429 
9p 

lip 
169 
45p 
252 
30p 
25p 
25p 
17p 
17p 
309 
22p 
24p 
62p 

220 
259 
25p 
17p 
17p 

229 
24p 
249 
2299p 

49 
17p 
21p 
361) 
30p 
309 
279 
27p 

21.10 
24p 
329 
371) 

222147 729 
2272160 67p 
2212193 409 
2N2193Á 429 
2N3194 27p 
2N2194Á 30p 
222317 279 
2N2218 29D 
2212219 810 
2N2220 25p 
2N2221 250 

N2222 29p 
2N2222A 359 

2102297 80p 
2388 1bp 

2N2369 17p 
2N2369A 17p 
2N2410 42p 
2N2483 279 
222484 321, 
2N2539 22D 
2N2540 22p 
2N2613 279 
2N2614 30p 
2/42846 47p 
2N2711 259 
2N2712 259 
2N2713 27p 
2N2714 809 
2N2O4 29D 
2N2904A 32p 
2N2O5 379 
2N20bA 40p 
2N2O8 25p 
2N290A 27p 
2N2O7 809 

2gN2923 15p 
N2924 15p 

2N292ñ 159 
2N29284 12p 
2N29280 l2p 
2N2928Y 12p 
2N3011 24p 
2213014 259 
221053 841) 
2N0ó4 499 
2N0ó5 72p 
2N3133 25D 
2N3134 309 
2N313S 25D 
2103138 259 
2N33O 25p 
2213391 20p 
2N3391A 309 
2N3392 17p 
2N3393 15p 
2N3394 15p 
2N3402 22p 
2N3403 229 
2N3404 32p 
2N3405 459 
223414 229 
2143415 229 
2N3416 27p 
2N3417 37p 
2N3439 11.80 
2N3440 979 
273584 172 
2N3585 15p 
2273586 229 
2N3568 25p 
2N3569 250 
2N3670 0126 
2N3672 970 
2N3605 27p 

2N3006 27p 
2N3607 229 
2213638 1Sp 
2N3638A 208 
2N3641 18P 
2213642 18P 
2213643 20p 
2N3644 2áp 
3103845 259 
2N3691 15p 
2N3892 18p 
2N3693 152 
2N3694 lop 
2N3702 l2p 
2103703 10p 
223704 12p 
2N370á 10p 
2103706 10p 
2N3707 129 
2N3708 89 
2N3709 10p 
223710 10p 
2103711 10p 
2103713 6187 
2143714 22.0 
2N3710 6222 
2/43718 6290 
2103773 6240 
2N3791 6275 
2N3819 34p 
2N3820 579 
2103823 751) 
2343854 279 
2N3854A 271) 
2103855 27p 
2N3858A SOP 
2N38ó6 309 
2N3858A 359 
2N3858 2áp 
2N3858A SOD 
2103859 27p 
2N3859A 320 
2N3860 801) 
2N3868 1150 
2103877 409 
2N3877A 40p 
210300 37p 
2N300A 40p 
2N301 97p 
224303 25p 
2N304 259 
2N800 309 
223906 30p 
2N4058 18p 
2104059 10p 
2104060 129 
9104061 129 
2N4062 12p 
2N4244 47p 
2N4248 15p 
2219249 159 
224250 18p 
2104264 42p 
2N426á 42p 
2104284 179 
2104285 17p 
210420 179 
2104287 172 
2104288 159 
2N4289 159 
2N4290 15p 
2104291 159 
2N4292 169 
2104294 179 
2N4303 47p 
2104964 159 
2144965 18p 
2215027 522 
2215028 679 
2185029 47p 
210500 429 
2216172 12P 
2215174 529 
2N517á 629 
225176 459 
2N5232A 30p 
2145245 45p 
2108248 421) 
2N5249 879 
2215265 13ß5 
2215305 87p 
2145308 90p 
2215307 879 
2105308 S7p 
2N5309 82p 
2Ná310 42p 
2N5354 279 
225355 279 
2N53á6 329 
2216366 47p 
2Ná366 329 
2215367 57p 
2N11457 349 
2215458 359 
2145459 48p 
29102 259 
28103 25p 
28104 259 
28301 47p 
28302 47p 
28303 579 
28304 72p 
28501 32p 
28502 85p 
28503 279 
32'83 409 
32128 70p 
310140 77p 
310141 72p 
3N142 55p 
3N143 67p 
3N152 879 
40050 55p 
40250 52p 
40251 329 
40309 329 

TRANSISTORS 
40310 45p BC175 28p 
40311 Up BC177 28p 
40312 970 130178 20p 
49314 87p BC179 229 
40315 37p BC182 12p 
40316 47p BC182L lOp 
40317 97p BC183 10p 
40319 559 BC183L 30D 
40320 47p BC184 150 
40323 398 BC184L l2p 
40324 47p BC186 25p 
40326 87D BC187 27p 
40329 80p B0212L l2p 
40344 279 BC213L 12D 
40347 67p BC214L 15p 
40348 52D BCY10 278 
40360 42p BCY30 248 
40361 47p BCY31 302 
40382 579 BCY32 50p 
40370 899 BCY33 200 
40408 67p BCY34 25D 
40407 40p BCY38 309 
40408 529 BCY39 sop 
40409 55p BCY40 50p 
40410 62p BCY41 15p 
40412 500 BCY42 158 
40467A 67p BCY43 169 
40468A 86p BCY54 82p 
40528 722 BCY58 22p 
40600 679 B0Y59 22p 
40603 60p BCY60 872 
AC107 309 BCY70 20p 
AC128 209 BCY71 301, 
AC127 24p BCY72 16p 
AC128 20p BCY78 301) 
AClbl 189 BCY79 800 
AC152 22D BCZ10 279 
AC154 22p 20911 40p 
AC176 228 BD112 60p 
AC187 25p BD118 1112 
AC188 27p BD121 65p 
ACY17 27p BD123 80p 
ACY18 249 130124 80p 
ACY19 24p BD131 75p 
ACY20 20p B0332 SSp 
ACY21 200 BDY10 11.37 
ACY22 169 B0220 6105 
ACY28 17D BDY61 6125 
ACY39 47D BDY62 11.00 
ACY40 14p BF115 25p 
ACY41 2SD BF117 479 
ACY44 409 BF152 269 
AD140 479 B2154 888 
AD149 97p BF158 28p 
4D150 82p BF159 67p 
ADI61 35p BF163 35p 
AD162 850 BF167 26D 
AF109 429 BF170 33D 
A2114 25p BF173 80p 
AF115 25p BF177 309 
A2118 250 BF178 26p 
AF117 25p B2179 30p 
1,2118 94p BF180 352 
A2121 80p B2181 35p 
AF124 22p BF182 30p 
AF136 19p BF184 25p 
AF126 18p B2185 25p 
AF127 160 B2194 17p 
AF139 289 BF195 15p 
A2178 422 BF198 1611 
AF179 95p BF197 169 
AF180 50p B2198 42p 
AF181 402 BF200 35p 
A2188 89p 22224 20p 
AF239 37p BF225 20p 
AF279 47p BF237 229 
AF280 47p BF238 22p 
AFZ11 32p BF244 32p 
A8Y28 25D BFW81 47p 
A8227 SID BFW87 259 
2,13228 299 BFW88 239 
48Y29 279 BFW89 20D 
ASY50 26D BFWO 22p 
A8Y51 828 BFW91 20p 
A8Y54 250 BFX12 22p 
A8Y87 46D BFX13 22p 
A8Y86 82p BFX29 SOp 
A8Z21 87p B7X30 SOp 
AUY10 11-0 BFX37 808 
BC107 lOp BFX44 87D 
BC108 10p BFX68 870 
BC109 10p BFX84 25p 
BC113 159 BFX85 32p 
BC114 159 BFX86 252 
BC115 16p B2X87 27p 
BC118 16p 22X88 25p 
BC118 159 BFX89 82y 
BC119 97p BFX93A 70p 
BC12I 20p BFY11 42p 
BC122 200 BFY18 26D 
BC125 16p BFY19 25p 
BC126 259 BFY21 42P 
BC134 159 BFY24 45p 
BC135 15p BFY29 409 
20138 159 B2Y30 400 
BC137 16D B2441 Sop 
BC188 879 BFY43 829 
BC140 869 132250 22p 
BC141 85p BFY61 20p 
BC147 15p BFY52 228 
BC148 119 BFY53 17p 
BC149 159 BFY56A 572 
BC152 179 B2Y76 42v 
BC153 369 BFY77 579 
BC154 35p BFY90 OD 
BC157 150 B8X19 179 
BC1S8 159 
BC159 1151, 

BC180 359 
BC187 15p 
BC168B 14p 
BC168C 152 
BC189B 14p 
BC10C 162 
BC170 122 
BC171 15p 
BC172 159 

B8X20 17p 
B8X21 87p 
B8X28 45p 
B8X27 472 
BBX28 322 
BBX60 820 
B8X61 622 
B8X76 16p 
B8X77 20p 
Bel X78 258 
BBY24 15p 
138225 16p 
B8Y26 17p 
BBY27 179 
B8Y28 17p 
B8Y29 17p 
BBY32 259 
B8Y38 25P 
B8Y37 26P 
B8Y38 20p 
BBY39 222 
B8Y43 50p 
BBY51 82p 
B8Y52 32p 
BOY63 37p 
B8Y54 40p 
B8Y66 90p 
B8Y79 45p 
ß8Y0 579 
BOY96A 122 
C424 15p 
C,450 152 
0E2102 309 
0E2113 20p 
OETI14 1517 

OET118 209 
OET120 25p 
0ET873 120 
0ET80 SOp 
OET887 15p 
CET889 22p 
0ET80 22p 
OET896 22p 
CET897 22p 
OET898 22p 
MATI00 252 
MAT101 30p 
MAT120 250 
MAT121 30p 
MJ400 1107 
213420 8112 
213421 11.12 
1143430 01-02 
MJ440 959 
MJ480 97p 
MJ481 0125 
MJ4O 11-00 
MJ491 11-87 
MJE340 
MJE370 
MJE371 
MJE520 
MJE521 
511.2102 
MPF103 
MPF104 
MPF105 
MP83688 
NKTI24 
NKT125 
NKT126 
NKT128 
NKT135 
NKT137 
NKT210 
NKT211 
NKT212 
2102213 
NKT214 
NKT21b 
NKT218 
NKT217 
NKT219 
NKT223 
NKT224 
NKT225 
NKT229 

629 
96p 
87p 
87p 
87p 
429 
85p 
87D 
37p 
322 
42p 
27p 
27p 
279 
R7p 
820 
300 
802 
80p 
302 
222 
229 
87p 
402 
802 
279 
229 
22p 
309 

NKT237 359 
NKT238 25p 
NKT240 27p 
NKT241 279 
NKT242 0p 
NKT243 820 
NKT244 17D 
NKT245 20p 
NKT261 20p 
NKT262 30p 
IUKT284 209 
NKT271 20p 
NKT272 200 
NKT274 20p 
NKT275 20p 

NKT278 
NKT281 
NKT401 
NKT402 
NKT403 
NKT404 
NKT405 
NKT408 
NKT451 
NKT482 
NKT453 
NKT713 
NKT717 
NKT734 
NKT738 
NKT773 
NKT781 
0016 
0019 
0020 
0022 
0023 
0024 
0025 
0026 
0C28 
0029 
0035 
0036 
0041 
0042 
0044 
0045 
0046 
0070 
0071 
0072 
0073 
0074 
0075 
0078 
0077 
0078 
0081 
0081D 
0082 
0082E1 
0083 
0084 
00139 
00140 
00170 
00171 
00200 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
OCP71 
ORP12 
ORP60 
0E261 
P346A 
OT140 
82141 
TI834 
TI843 
2I844 
2I845 
T1848 
TI847 
2I848 
TI049 
TI8b0 

T1851 
21852 
T1853 
XB112 
XC141 
ZTX107 
ZTX108 
ZTX109 
ZTX300 
ZTX01 
ZTX302 
ZTX303 
ZTX304 
ZTX500 
ZTXSO1 
ZTX502 
ZTX503 
ZTXá04 
ZTX631 

TRIACS 
BC 35A 10PIV 3A 909 BC 45A 100PIV 10A61ßá 
BC 35P 20021V 3A 96p SC 4511 200PIV 10A1185 
SC 351,40PIV 3A 11-00 8C 45D 400PIV l0A Il50 
9040A107IV6A11.0 SC50A10021V15A1166 
8C 40B 202IV 6A 11.0 80 bOB 20021V 15A 61-75 
BC 40D 40621V 64 11-25 80 50D 40102V 15A 120 

8T2 DIACB 18p 

TRANSISTOR DISCOUNTS: - 
12+ 10%; 25+ 15%; 100+ 20% ANY ONE TYPE 

POSTAGE ON ALL SEMI -CONDUCTORS 7p EXTRA. 
S.A.E. FOR FULL LISTS 

INTEGRATED CIRCUITS 
CA3000 6180 2CY101 6102 8N7413 60P 
CA3005 61.17 FJH101 26p 8N7420 26p 
CA307 6262 7.134111 709 8N7430 259 
CA3011 75p 23H121 26p 8N7440 26P 
CA3012 88p 2311131 26D 8N7441AN 
CA3013 6105 2311141 269 61.00 
CA9014 /124 2310151 25D 8N7442 6100 
CA3018 84p 7111161 709 8107446 /126 
CA3018A 11-10 FJH171 26p 8N7447 21.10 
CA3019 84p F310181 26p 8N7448 /1-0 
CA3020 0128 2310221 25p eN7450 26p 
0430204 110 11310231 269 8N7451 260 
CA3021 1168 FJH241 26p 8N7453 26p 
CA3022 61-80 2310251 26p 877454 25p 
CA3023 11-28 FJJ101 60p 8N7480 25p 
CA3026 I1 0 233111 60p 8N7472 4017 

CA3028A 74p FJJ121 80p 8/47473 452 
CA302886105 233131 80p 877474 46p 
CA3029 870 F33141 1125 8N7478 11-00 
CA3029A1186 233181 76D 8N7478 46p 
CA3030 81-37 233191 85p 8N7483 11.0 
CA3035 0122 233211 81ß6 877486 5017 
CA3038 72p 233251 11-25 821740 610 
CA3039 82p FJL101 11-25 577492 11-00 
CA3041 81-0 232101 26p 877493 21.0 
CA3042 11-09 IC10 02-150 827495 61-0 
CA3043 11-37 IC12 1260 877496 110 
CA3044 1120 L900 40p 8N74107 46p 
CA3045 1122 L914 40p 0774153 II -90 
CA3048 81p L923 40p 9774154 12-20 
CA3047 1187 3407242 86p 8N7416011-80 
CA3048 12-04 M0780P 12-47 8N74181110 
CA3049 11-0 MC788P 82p 8774184120 
CA3050 1184 MC70P 11ß4 877416512ß6 
CA3051 1184 MC792P 080 8N741991226 
CA3052 0186 MC799P 88D 81074193 0226 
CA3053 499 MC1303L /2.89 TAA241 01-02 
CA3054 1109 MC130470276 TAA242 14-26 
CA3055 12-40 310130514886 TAA243 81-0 
CA3059 6166 MC838P 6549 TAA263 76p 
CA3084 11.0 MC14351'1845 TAA293 97y 
202101 85p MC1552014-81 TAA300 1176 
FCH111 81-06 MC170900 94p TAA310 1126 
2011121 11-05 M2C4000P TAA320 72p 
FCH131 SOS 1112 TAA350 /176 
2011141 61-05 PA222 1487 TAA435 1147 
FC11151 1105 PA230 11-00 TAA521 1.iL82 
2011161 50p PA234 61 0 TAA522 13-0 
FCH171 4305 PA237 6185 2AA530 14-06 
2010181 11-05 PA246 6245 TAA811 1446 
FCH191 6106 PA424 22-36 TAB101 87p 
FCH201 6130 7A264 8447 TAD100 1197 
2014211 11-30 2A265 1497 TAD110 /1-97 
F011221 81 0 8147400 26p 8L403A 10.26 
2010231 11-50 877401 269 81.702C 11-47 
FQ7101 11.0 8N7402 25p 17A702A 12-80 
FCJ111 11-0 8N7403 26p UA702C 77p 
203121 /2-76 877404 25p UA703C 8187 
F03131 12-75 8107405 269 1147090 1126 
FCJ141 0625 877408 80p 17A7100 1125 
F03201 11-80 877408 Ddp UA716 81.87 
F07211 12-76 8N7409 2.452 UA723C 1182 
FCK101 14-0 8107410 26D 1.1A7300 21-0 
FCL101 02-0 8N7411 26D UA741C 879 

BRIDGE RECTIFIERS 
PLASTIC ENCAPSULATED 

800 PIV lA 50p 200 PIV 4A 76p 
50 PIV 2A 569 400 PIV 4A 809 

100 PIV 2A 809 50 PIV 8A sap 
200 PIV 2A 871) 100 PIV 6A 76p 
400 PIV 2A 80p 200 PIV OA S5p 

50 PIV 4A 801) 400 PIV 6A II -10 
100 PIV 4A 70P 

SILICON RECTIF ERS MINIATURE 
WIRE ENDED PLASTIC 

IN Series PL Series CL Series 
1 amp 1-6 amp S amp 

40150PIV Op 101) 19p 
4002 100PIV 90 ilp 20p 
4003 2007W 102 12p 229 
4004 40021V 102 121) 25p 
4005 60021V 1.29 150 282 
4006 800PIV 15p 17p 27p 
40710021V 20p 20p 30p 

50+ less 15%; 100+ lees 20°. 

SILICON RECTIFIERS 
STUD MOUNTING 

6A 104 17.SA 36A 
10PIV - 459 502 11-22 
SOOFIV 262 500 56p 11-42 
400PIV 302 55p 698 11-77 
600PIV 32p Op 721) 8212 
80071V Up 762 87p 22-47 
100021V 409 859 1.06 12-77 

50+ lees 15%; 10+ less 20% 

DIODES AND RECTIFIERS 
1N34A lOp BA154 12D 077M 87p 
1N914 7p BAX13 32p 0A5 17p 
1N916 7p BAX18 122 0A8 l2p 
AA119 72 BAY31 7D 0A10 222 
AA129 lOp BAY38 262 0A9 lOp 
4A213 102 BY 00 160 0A47 7p 
AA7.15 12p BY103 22p 0A70 72 
A4217 12p BY122 87p 0A73 102 
BA100 15p BY124 162 0A79 90 
BA102 22p 21(126 16p 0A81 7p 
24110 822 -2Y127 17p 0A85 7p 
BA111 27p BY184 57p OAO 72 
BA112 70p BY210 Up 01.91 7p 
BAI lb 7p BY211 32p 0495 7p 
BA141 329 BYZ12 30p 0A200 107 
BAI42 32p BYZ13 25p 04202 lOp 
BA144 129 BYZ18 40p 04210 179 
BA145 20p 7813/4 229 

PIV 
IA 
4A 
5A 
7A 

50 
252 

THYRISTORS 
100 200 300 
272 871) 402 
47p 66p 671) 
561) 65P - 
55D 66p - 

400 
47p 
77p 
76p 
972 

REDPOINT HEATSINKS 
W -type 1ßá' x 6 1' W -type 1-26' x 61' 
2W 2' 229 4W 4' 87p 
3W 3' 809 BW 6' 66p 

P. 4 P. l5p 
TOS and 2018 Finned 6p 

VALVES 
042 88D 2594 30p EL95 35p 
OB2 46p 2595 42p EM80 40p 
094 30p 25Z6 65p EM81 500 
11.4 209 30015 800 EM84 350 
I115 36p 30017 85p EM85 01-0 
185 26p 30018 759 EM87 43p 
IT4 25D 3025 86p EY51 40p 
I04 27p 302L1 709 EY88 40p 
IUS 60p 30FL12 920 EY87 4211 
2D21 86p 30FL14 75p E2140 45p 
3Q4 409 30L16 852 EZ41 452 
384 Up 30L17 802 EZ80 25D 
3V4 46p 30P12 80p EZ81 28p 
5114 809 30P19 SOp 0232 48p 
5174 38p 30PL1 70p áZ34 Bop 
5V4 42p 307L13 939 11168 1206 
5Y3 839 3021.14 902 KT88 12-00 
5240 40p 321.6 509 111714 809 
8/90L3 762 36W4 30p 7ABC8O 402 
8AC7 26p 3524 SOp P088 sop 
BACH 409 3522 402 PC88 Op 
OAKS 80p SOBS 452 PC97 452 
8A106 67D 5005 40V 10090 482 
BALS 202 80 602 1NiC84 40D 
(IAMB 88p 8542 40p PCC85 400 
BAQS UP 807 50p POC88 552 
0480 87p 1825 á0p PCC89 502 
BATE 8011 5763 70p PCC189 55p 
8406 269 8146 01-50 PCFO 309 
DAVO 809 AZ31 502 PC282 34p 
BBAB 26p 0231 358 P0284 500 
6BE8 80p DA791 26D P0288 BOp 
6B1111 45p DAF98 42p PCF80 80p 
6B36 45p 1)291 252 207801 60p 
13BQ7A 402 DF96 422 PC2802 50p 
82117 860 DK91 35p 2C7805 759 
61118 86p DK92 502 100280 702 
BBWB 85p 0K98 422 PCF808 75p 
6BW7 709 DL92 359 PCL82 85p 
6B26 86p DL94 459 PCL83 86P 
804 88p DL96 422 PCL84 45p 
60D8 8116 DM70 322 PCL85 409 
6CL6 60p DY88 33D PCL88 45p 
6CQ4 88p 12Y87 352 PFL200 702 
071 602 E88CC 662 PL38 552 
6F60 809 E18011 952 PL8I 601, 
6213 Up EABCO 351, PL82 45p 
6714 65p EAF42 8b2 PL83 452 
6215 862 EB91 209 PL84 402 
8718 462 EBC41 552 21.100 752 
0223 Op EBC81 30p 21d04 802 
6118 202 EBFO 40p PY32 66p 
624 50p EBF83 40p 2233 63p 
635 80p EBF89 329 PY80 35D 
63501 09 EBL21 809 PY81 OD 
6J6 20P 11088 800 29-82 84 
8J7 45p EC88 800 PY83 38p 
6K80 Up ECC40 60p PY88 409 
6L80T 452 ECC84 3011 PY80 502 
6LD20 409 ECC85 80p 22801 60D 
6Q7 409 ECC88 40p 1125 75p 
68A7 402 F.CFO 3Sp 026 75p 
8807 85D EC282 350 USO 320 
8837 40p ECF86 850 052 339 
68K7 35p ECH21 57p 0191 76p 
68L7 862 ECH35 802 0281 409 
88N7 869 E01142 709 0282 40p 
88Q7 402 E01181 302 001 402 
8174 800 ECH83 409 0801 61-00 
6V60 262 ECL8O 409 U4BC0 352 
6V602 829 ECL82 35p UAF42 55p 
8X4 80p ECL83 65P UBC41 602 
6X50 802 ECLO 40p UB081 40p 
6X501 279 EF37A 009 011280 40p 
1002 601' E239 409 1721189 852 
1071 902 11740 602 170084 49p 
10713 662 E1041 869 130085 402 
10P14 II -10 EF42 700 170780 55D 
12416 309 EF80 259 1301121 809 
12AT7 309 EF85 35D 1.70242 702 
12AU7 30p E286 302 UCH81 359 
124X7 809 EF89 28p UCL82 859 
12AV6 88D EMU 889 UCL83 Op 
12BA6 86p E292 40v 171,41 800 
1213E6 Up E2183 302 17780 852 
12BH7 409 EFI84 352 UFBá 90D 19AQ6 Up EHO 40p 

0F89 8bD 2OD1 469 EL34 502 
2022 76p BIM 11ß5 111.41 65D 
20L1 1110 EL41 550 0L84 302 
2071 50p EI.42 58p UY41 45y 
2073 80p E1,81 56p 

Z7Y86 SOP 2024 11-10 EL84 25p 
20P5 110 EL85 430 211106/80 38p 
251.8 45p EL91 329 VR150/90 859 

Add 12p in 1 for poetage 

ZENER DIODES 
40 EW 1.6 watt 10 watt 
3.3-33 Volt 2-4-100 Volt 3-9-100 Volt 
lop each 20p each 25p each 

25 + lees 15%; 100+ Moe 20% 

2N055 76p 42239 87p 
25+ 822 25+ 829 

100+ 601) 100+ 28p 
50+ 26p 

1000+ 00p 

BC113 162 BC148 lip 

100+ 12p 100+ 8D 
500+ lOp 50+ 7p 

100+ 89 1000+ Op 

2Y213 262 BC1680 152 

10+ 17y 100+ lOp 
600+ 16p 50+ 8p 

100+ 18D 100+ 8p 

BC107/8/9 lop 201890 162 
25+ 91, 25+ 1.29 

100+ Sp 100+ 10D 
50+ 7D 500+ 8D 

1000+ Bp 1000+ Sp 

0071 12p AD181/AD162 352 
09 25+ 802 

10+ 19p 100+ 25p 
500+ Oy 500+ 22p 

1000+ 7p 1000+ 202 

0072 l2p BF194 174. 

25+ lOp 25+ 16p 
100+ 9p 100+ lap 
500+ Sp 500+ 129 

1000+ 7D 1000+ lOp 

4- See previous page G.W. SMITH & Co. (RADIO) LTD Also see opposite page -' 
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N/fl FO¿'IFA INI 
SAVE UP TO 
333ä% OR MORE 
SEND S.A.E. FOR. 

DISCOUNT 'PRICE LISTS 

AND PACKAGE OFFERS! 

RECORD 
DECKS 
B.S.R. 
Mini Mono: £497 
C129 £8'97 
MP60 £11610 9b. 

510 
£15.90 
8'95 

310 095 
MP60 T.P.D.1. 

£1950 
MTP60 T.P.D.2 

£1825 
610 T.P.D.1 £98 97 
510 T.P.D.1 £20 97 
210 Package* 

£1175 
H.T.70 £1795 
H.T.70 Package 

£9497 
THORENS 
TD125 £8495 

T125TD12 895 ££9;95 
TD150A II 5'39'50 
TD150AB II £4295 
T311 £3'98 

GARRARD 
A40 Il 
2025 T/C 
3000 
81'25 III 
A70 II 
8L65B 
AP76 
8L;2B 
8L75B 
8L95B 
401 
GOLDRING 
GL69/2 £22 2() 
GL69P/2 £2950 
GL75 £2997 
GL75P £3997 
LID69/75 £3 40 
G99 £21 97 
PIONEER 
PI.12AC £37'95 

: Mono ' Stereo Cartridge 
All other mode a less Cartridge 
Carriage .50p extra any model. 

£8'40 
£9 87 

£1050 
£1175 
£1197 
£1497 
£2097 
£2600 
£28'50 
£3850 
£2950 

RECORD DECK 
PACKAGES 
Decke supplied ready 
wired In plinth and 
cover fitted with cart- 
ridge. 
Garrard 2025 T/C with 

Bontone 9TAHCD 
£1500 

Garrard 8P25 HI will Goldring 0800 
Garrard AP76 with Go dring 0800.... 
BSR MP60 with Audio Technica AT.55 
Goldring 01.69/2 with Goldring 0800 
Goldring 01.75 with C-oldring G800.. 
Goldring GL75 with Holdring 0800E 

Carriage 50p extra any model. 

£2095 
£3095 
£21 
£3900 
£47.50 
£52 

SINCLAIR EQUIPMENT 
Project 60. Package Offers 

2 x Z30 amplifier, stereo 60 pre -amp, PZ5 
power supply. £16'75- Can. 379p. Or with PRO 
power supply, £18.85. Can. 379p. 2 x 7.50 ampli- 
fier stereo 60 pre -amp, PZ8 power supply. £8015. Cart. 379p. Traodos,n, e 4 PZ8, £8979 extra. 
Add to any of the above £4.876 for active filter 
unit and £16 for a pairefQl6 speakers. PROJECT 
60 FM TUNER £20.979. Can. 379p. All other 
Sinclair products in mock. IC12 £250. 2,000 
amplifier ££5.00. Cour. 379p. 3,000 Amplifier 
£85.00. Can. 379p. Neoteric amplifier £49.976. 
Cart. 379p. 

latest 
Catalogue 

New 6th edition giving full details of a 

comprehensive range of HI-FI EQUIPMENT 
COMPONENTS, TE.T EQUIPMENT and 
COMMUNICATIONS EQUIPMENT. FREE 
DISCOUNT COUP -DNS VALUE 50p. 
27á pages, fully illustrated and detailing 
thousands of items at bargain prices. 

SEND 

NOW ! 

STILL ONLY 

37zp 
P&P 

IOp 

NOTEI All shape and offices closed 
for annual holidays August 2nd to 
14th. No goods will be despatched 
during this period -please order 
early. 

TELETON SAQ-206 STEREO 
AMPLIFIER 

Latest exciting release. Brand new model, beauti. 
fully styled with walnut case. 6 ,. 6 watts r.m.s. 
Switched inputs for meg, sta.], aux, tape. Incor- 
porates volume, bass, treble and sliding balance 
control, scratch filter and loudness control. 
Rec. List £3250. Our Price £19'97. Carr. 37p. 
Suggested system. SAQ 206 amplifier, SP25 III. 
plinth and cover, G800 cartridge, pair DJ 3 wa) 
speakers. Total Rec. List £81. Our Price £59'50. 
Carr. £1.50. 

TELETON F.2000 AM/PM STEREO TUNER/ 
AMPLIFIER 

Probably the most popular budget Tuner/ 
Amp. and now offered at a ridiculous low price. 
5 watts r...a. per channel. Tape/Car. phono 
inputs. AFC/Built-in MPS. List £51. Our Pelee 
532.50. Carr. 50p. 

SUGGESTED SYSTEM 
F.2000, Garrard 202.5T/C Changer fitted stereo 
cartridge, with plinth and cover and pair of OWS 
3 -way speakers. Total Rec. Price £97736. Osar 
Prise 56946. Can. £1. 

TRANSISTOR FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER SIZE 
ONLY Bin. x 4ln.x 
2}in. 3 I.F. stages. 
Double tuned die- 
crimirator, ample 
output to feed moat 
amplifiers. Operate* 

on 9 volt battery. Coverage 882108 Mc/e. Ready 
built ready for use. Fantastic value for money, 
£6'376. P. & P. 129p. 
STEREO MULTIPLES ADAPTORS, £4979. 

MARCONI CT44 TF956 AF 
ABSORPTION WATTMETER 

1 µ/watt to 6 watts £2p. Cart. £1. 

BE LCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high -quality port- 
able instrument Bine 
1 Hz to 100 KHz. Square 
20 Ha to 20 KHz. Out- 
put max. +10 db (10 
K ohms). Operation 
220/240 v. A.C. Size 
215 mm x 150 mm x 
120 rom. 

Price £87'50 
Can. 25p. 

MARCONI TF.I42E DISTORTION 
FACTOR METERS 

Excellent condition. Fully tested ££0. Can. 75p. 

TE-20RF SIGNAL GENERATOR 
...curate wide range 
signal generator cover- 
ing 120 kc/e-200 Mc/e. 
on 8 bands. Directly 
calibrated. Variable 
R.P. attenuator. Op- 
eration 200/240 v. A.C. 
Brand new with inetrus- 
Clone. £15. 

P. & P. 379p. S.A.E. for details 

BELCO AF -5A SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 
Sipe 19-200.000 Hz: Square 18-50,000 Ha. 

Output max. +10 dB 
,10 K ohms). Opera- 
tion Internal batteries. 
Attractive 2 -tone case 
79 in. x 5m. x lin. 

Price £17.50 
Can. 179p. 

TRANSISTORISED L.C.R. A.0 MEASURING 
BRIDGE. 

A sew portable 
bridge offering ex 
cellent range and 
accuracy at low coot. 
Ranges: R. I p- 
ILl MEG O 6 
Ranges ± 1%. 
41µH-111 HEN- 
RIES. 6 Ranges 
2%. C. 10PF± 
111OMFD. 6 Range. 
± 2%. TURNS RATIO 1:1/1000-1:11100. 
6 Ranges ± 1%. Bridge voltage at 1,000 CPS. 
Operated from 9 volta. 100µA. Meter Indication. 
Attractive 2 tone metal case. Size 71' o 5' x 2' 
££0. P. & P. 25p. 
TE -16A TRANSISTORISED 
SIGNAL GENERATOR 

5 Ranges 400 kHz -30 
mHa. An Inexpensive 
inetrumentforthe handy- 
man. Operates on 9 v. 
battery. Wide easy to 
read scale. 800 kHz 
modulation. 5} in. x 59 
in. x 3} io. Complete 
with Instructions and 
leads. £7.979 P. & P.20p. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

pf -2,000 mid. 
L hm. -200 meg- 
ohms. Also checks 
impedance turne 
ratio insulation. 
200/250 v. A.C. 
Brand New, £1750 
Carr. 379p. 

TO -3 PORTABLE OSCILLOSCOPE. 3' TUBE 
Y amp. Sensitivity. lv 
p-p/CM. Bandwidth 1.5 cps 
-1.5 MHZ. Input imp. 
2 meg 0. 25 PF. X amp 
sensitivity. 9v p-p/CM. 
bandwidth 1.5 cps -800 
KHZ. Input imp. 2 meg 0 
20 PF. Time base. 3 ranges 
10 cps -300 KHZ. Syn- 
chronization. Internal/ex- 
ternal. Illuminated scale. 

140 a 215 x 330 mm. Weight 154Iba. 220/240 V. 
A.C. Supplied brand new with handbook 
£37'50 Can. Sop. 

RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPE 

5 me/s Pass Band. Separate YI 
and Y2 amplifiers. Rectangular 
5 in. x 4 in. C.A.T. Calibrated 
triggered sweep from .2 µ/sec. 
to 100 milli -sec. per cm. Free 
running time base 50 c/s -1 me/s. 
Built-in time base calibrator and 
amplitude calibrator. Supplied 
complete with all accessories 
and instruction manual. £87 
Can. paid. 
TEIII DECADE RESISTANCE ATTENUATOR 

Variable range 0.111 
db. Connections. 
Unbalanced T and 
Bridge T. Wiped. 
snots 600 ohms. 
Range (0.1 db e 
10) + (1 db x 10) 
e 10 + 20 + 30+ 

40 db. Frequency: liC to 200 KHZ 1-3dbi 
Accuracy: 0.05 rib. + indication db x 0.01 
Maximum Input less than 4 watt. (50 volts). 
Built in 000 0 load resistance with Internal/ 
external switch. Brand new £27.50 P. & P. 25p. 

AM/FM SIGNAL GENERATORS 
Oscillator Test 
No. 2. A high 
quality precision 
instrument made 
for the Ministry 
by Airmen. Fre- 
quency coverage 
20.80 Me/s. AM/ 
C W/FM. Incor- 
porates precision 

dial, level meter, precision attenuator 1.µV-10OMv. 
Operation from 12 volt D.C. or 0/110/200/250 v. 
A.C. Size 12 x 89 x 91n. Supplied In brand new 
condition complete with all connectors. fully 
tested, £45. Can. Cl. 

UNR 30 RECEIVER 
4 Bands covering 550kc/e - 30mc/e. B.F.O. Built 
in Speaker 220/240v AC. Brand new with instruc 
fions. £1575. Carr. 3791 

WS62 TRANSCEIVERS 
Large quantity available for EXPORT! 
Excellent condition. Enquiries invited 

LAFAYETTE HA -600 RECEIVER 
General 
coverage 
150-400 

kc/e, 
550kc/s- 

30 me/e. 
FET front 
end, 2 
mech. 
Rltere, 

product 
detector, 

variable B.F.O., noise limiter, 8 Meter Band - 
spread. RP Gain. 15- x 9}' x 8}.18 lb. 220/249e 
AC or 12v DC. Brand new with instructions. £45 
Carriage 50p. 

FULL RANGE TRiIOEQUIPMENT 

CRYSTAL 
CALIBRATORS 

NO. 10 
Small portable crystal 
controlled avemeter. 
Size 71n. x 7fin. x 410. 

Frequency range 500 
Kc/e-10 Mc/e (up to 
30 Mc/s on harmonica). 
Calibrated dial. Power 
requirements 300 V.D.C. 
15mA and 12 V.D.C. 
O.SA. Excellent condi- 
tion. £4.476. Can. 379P. 

B.C. 221 FREQUENCY METERS 
Latest release 125 KHa-20 MHz. Excellent con- 
dition. Fully tested and checked and complete 
with calibrator charts. £27.50 each. Carr. 50p. 

SOLID STATE VARIABLE A.C. 
VOLTAGE REGULATORS 

Compact and panel mounting. 
Ideal for control of lamps. 
dril is. electrical appliances etc. 
Input 230/240 v. A.C. Output 
continuously variable from 
20 v:2'í0 y. Model MR 2305 
5 amp 68 x 46 x 43 mm. 
£8.379 Model MR 2310 
10 amp 90 x 68 * 60 mm. 
£11979. Postage 129P. 

AUTO TRANSFORMERS 
0/I15/230v. Step up or step down. Fully shrouded. 

150 W. £8.379, P. & P. 1791 
300 W. £3.25, P. 6 P. 22}p 
500 W. £4.979. P. & P. 329p 

1,000 W. £7'25, P. & P. 379p 
1,500 W. £8'979, P. A P. 429p 
5.000 W. £3g 00 P. & P. £1. 

VOLTAGE STABILISER TRANS- 
FORMERS. 180.200v. Input. Output 230v. 
Available 150w or 225w. £1$50. Can. 25p. 

230 VOLT A.C. 50 CYCLES 

RELAYS Braudnew.3ec/s 
of changeoveh 

contacts at p amp rating.50peach 
P. & P. i (100 Iotas£ 540))Quan- 
tities available. 

LARGE STOCKS OF TEST 
EQUIPMENT AND 

RECEIVERS -MARCONI, 
ETC., FOR CALLERS 

POWER RHEOSTATS 
Ifigh quality ceramic construction. Windings embedded In vitreous enamel. 
Ileavy duty brush wiper. Continuous rating. Wide range available ex -stock. 
-finale hole fixing. }in. dia. shafts. Bulk quantities available. 
26 WATT.10/25/50/100/250/500/1000/1500/25000r5000 ohms.729p. P. A P.79p 
60 WATT. 10/25/90/100/250/500/1000/2500 or 5000 ohms. £1.05. P. & P. 741, 
100 WATT. 1/6/10/25/60/100/250/500/1000 or2500 ohms. £1.87}. P. & P. 791 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality Low price Immediate delivery 

MODEL 8-200 MODEL. 8.200 B Panel Mounting 
1 Amp . - £5'50 

2.5 AmP - . . . £6'629 1 

Please add postage 
ALL MODELS 

INPUT 230 VOLTS, 
50/60 CYCLES 

OUTPUT VARIABLE 1,11--.,, 
0.200 VOLTS .11111 

Special discounts for quantity 

General Purpose 
Bench Mounting 

1 Amp .. £5'50 
2.5 Amp £8'75 

5 Amp .. £915 
8 Amp .. £14.50 

10 Amp .. £18'50 
12 Amp .. £21'00 
20 Amp .. £3700 

G.W.SMITH & C0.(2rs'+MI LTD 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 

OPEN 9-6 MONDAY TO SATURDAY 

All Mail Orders to - 
11 -12, Paddington Green. 

London W.2 
Tel: 01-262 6 562 
(Trade supplied) 
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QUALITY PARTS 
FOR THE DISCERNING BUILDER 
BAILEY PRE -AMPLIFIER still offers lowest distortion 
level and best overload capability. Edge Connector Mounted 
Printed Circuit in Fibreglass or Paxolin material to choice. 
Highest quality parts including gain graded transistors. 
BAILEY 30w POWER AMPLIFIER. Edge Connector 
Mounted Printed Circuit in Fibreglass or Paxolin material, 
size 4f" x 22". This unit and the above Pre -amplifier can 
both be used in our new Metalwork Assembly. 
BAILEY 30w POWER SUPPLY. We have now designed 
a Printed Circuit Board for the power supply, again intended 
to be used with our Metalwork, which also has edge con- 
nector mounting. Available in Fibreglass material only. 
BAILEY 20w AMPLIFIER. Special driver transformer and 
bifilar wound mains transformer. Printed circuits and all 
parts available for this design. 
LINSLEY HOOD CLASS A. Full sets of parts now 
available to the new specification given in the December, 
1970, Wireless World. 
FULL KITS OF PARTS including Edge Connector Mount- 
ing Printed Circuit now available for Linsley Hood AB 
Design. This unit is fully compatible with our Metalwork 
Assembly. 
SUGDEN CLASS A AMPLIFIER. A Hi-Fi News design. 
All parts are in stock except the Metalwork. 
WADDINGTON STEREO DECODER. Printed circuits 
now available in fibreglass and paxolin material. 
J. R. STUART TAPE CIRCUITS. We will be designing 
Printed Circuit Boards and supplying parts for this interest- 
ing design. 

Full details are given in our Free lists. Please send foolscap 
s.a.e. 

HART ELECTRONICS 
PENYLAN MILL, MORDA, OSWESTRY, SY10 9AF SALOP 

Tel: Oswestry 2894 
Personal callers are always welcome at our retail shop, but 
please note we are closed on Saturdays. 

EX COMPUTER PRINTED CIRCUIT 
PANELS 2' x 4' packed with semi- 
conductors and top quality resistors, 
capacitors, diodes, etc. Our price, 10 
boards, SOp. P. & P. 7p. With a guaranteed 

imum of 35 transistors. Transistor 
Data included. 
SPECIAL BARGAIN PACK. 25 boards 

BUMPER BARGAIN PARCEL 
Weguarantee that this parcel contains at 
least 1,750 components. Short -leaded on 
panels, including a minimum of 350 tran- 
sisters (mainly NPN and PNP germanium, 
audio and switching types -data supplied). 
The rest of the parcel is made up with: 
Resistors 5"., or better (including some 

for £I. P. & P. 18p. With a guaranteed I Co) mainly metal oxide, carbon film, and 
minimum of 65 transistors. Transistor composition types. Mainly 4 and 4 watt .. . 

Data included. diodes, miniature silicon types OA911, 

PANELS with 2 power transistors sim. to 0A91ì OA95, 15130, etc. . . capacitors 

0C28 on each board plus components. 2 Including tantalum, ceramics 
- 

boards (4 x 0C28) 5Op. P. & P. Sp. 

doctors. acs, 
and polyesters . e oddctran, selection tri o 
values , also the odd transformer, trim - 

9 OAS, 3 OAIO, 3 Pot Cores, 26 Resistors, pot, etc., etc.. . These are all miniature, 
14 Capacitors, 3 GET872, 3 GET8728, I up to date, professional, top quality com- 
GET875. All long leaded on panels 13' x 4". ponents. Don't miss this, one of our best 
4 for £1. P. & P. 256. offers yet! Price £345. P. & P. 33p-U.K. 

New Zealand LI P. & P. Limited stocks 
only. 

í2V 4A POWER SUPPLY 
Extremely well made by FRAKO GmbH in 
W. Germany, with constant voltage mains 

EX -COMPUTER 
POWER SUPPLIES 

transformer, tapped input from 115V to Reconditioned, fully tested and guaranteed. 
240V. Full wave rectification and capacitor These very compact units are fully smoothed 
smoothing. Size 9' x 6' x 5', weight I I lb. with a ripple better than I Omv. and regula - 
These units are brand new, unused and fully [ion better than I ",,. Over voltage pro - 
guaranteed. Maker's price believed to be section on all except 24v. units. 120v: 
around E80. Our Price £9 50. Carr. 50p 130v. a.c. 50c/s input. Mains transformer to 

suit £3 extra if required. 

MIXED RESISTORS 
and Watt 62 4 p 

We offer the following types: 
6v. £10 20v. Ise. £15 
6v. I. L14 30v. 7a. £12 

12v. 20a. £16 24v. 4a. £14 
Carriage 75p per unit. 

DIODES EX EQPT. High Stabs 1, I and I Watt, 
SILICON 150 5" and Better 62p 

I Amp 1,000 PIV 4 for 50p LARGE CAPACITY 
20 Amp 150 PIV 4 for [1.00 ELECTROLYTICS 

P. & p. 5p 4U'x2' die. 10,000 mfd 30V 40p each 5,000 mfd 55V 
16,000 mfd 12V p & p 6p 

QUARTZ HALOGEN BULBS 
4} x3' die. 8,000 mfd 55V each 

50p 
with long leads 12V 55W 

each P. & P. 12D each 

EXTENSION ,- for car spotlights and pro- 
jectors etc. 50p TELEPHONES r 

99p ea. P' S;' 
RELAY OFFER 

_,: 
£I.75 for 2P'&P 

Single Pole Changeover Silver Contacts 50D 
2" x 6' x 7'. 2.5K O Coil operates on These phones are extensions and do not 
25 to 50V. 8 for 50p. P. & P. 8p. contain bells. 

MAILING ADDRESS 
44 EARLS COURT ROAD, LONDON W.8 
WAREHOUSE AND DISPATCH K E Y T R O N I C S 01-478 8499 

MARSHALL'S INTEGRATED CIRCUITS 
NEW LOW PRICES LARGEST RANGE BRAND NEW FULLY GUARANTEED 

SPECIAL OFFER: 5% DISCOUNT TO ALL SATURDAY CALLERS (JULY AND AUGUST ONLY) 
RCA LINEAR ICs 

Type 

CA3000 
CA3001 
('A:ì00(2 
CA3004 
c'A3003 
1'A31006 
CA:31107 
('A:10u8 

1.24 25-99 
£ £ 

1/80 1-60 
2-89 2.40 
1 80 1.60 
1-80 1.60 
117 105 
2-80 2.60 
2/83 294 
1.80 1.60 

Type 1-24 25-99 Type 1-24 25-99 
! £ g g 

CA3049 1-60 1/43 CA3059 195 1-48 
CA3050 1.84 1/64 (1A3060 491 4-37 
CA3051 1-34 1-20 CA3062 2/55 227 
CA3052 1-65 1-47 CA3064 1.20 1-07 
CA3053 0-48 0-41 CA3065 1-20 1/07 
CA3054 1/09 0-97 CA3075 1.13 1.00 
CA3055 2.40 2-13 CA3076 1-30 118 

CA3008A 
('A30I0 
CA:1010A 
('A301 I 

'A301'2 

288 
1-37 
2.53 
0.74 
0 89 

2-64 
1-23 
2-25 
0.65 
0.79 

MOTOROLA 
We can now offer the whole vast range of Motorola I.C.S. 
at Industrial distributor prices. 

('A3013 1-05 0-94 £ £ 
('A3014 1.24 1.10 MC717 0.66 MC1461 3.45 
('A;3015 2.09 196 MC719 0.66 MC1463 6.52 
CA3015A 3-40 3.03 MC724 0.68 MC1466 4-44 
l'A3016 246 2-19 MC7)(() 2-47 MC1469 2.97 
C,A3016A 3.73 3-33 MC788 1.46 MC1530 6.60 
cA:u)18 0-84 0-75 MC790 1.24 MC1533 6.60 
CA3018A 1'10 0-99 MC638 5.49 MC1545 4-53 
CA3019 084 0.75 MC848 1.39 MC1550 0.59 
CA3020 1-26 1.13 MC851 2.61 MC1670 9.19 
CA3020A 1180 1.43 MC890 1.42 MC3052 1-75 
I'A30'21 1-58 1-39 MC1013 1-70 MC3060 2.76 
('A9122 190 1.18 MC103.1 5.95 MFC4000 1.05 
( 431(23 128 1.13 MC1302 2.70 MFC4010 1-00 
1/A3026 1 80 0/90 MC1303 2.70 MFC6000 0.68 
CA3028A 0/74 0/85 MC1435 3-45 MFC8020 1.84 
('A:3028B 155 0.94 MC1454 1.80 Data Sheets 0.126 
('A3029 
CA3((29A 

0-87 
165 

0.77 
1-47 FAIRCHILD 1-5 6-11 1.5 6-11 

CA3030 197 1-23 (RTL) £ O £ £ 

CA3030A 2-53 225 1.900 0.40 097 L9'23 0.40 0-37 
C'A:30:33 2-53 2-25 L914 0.40 097 
CA3033A 428 3.80 1-5 6-11 1-5 (i-11 
(U:31i:35 1.23 110 LINEAR 2 2 £ £ 
l'A:30:16 0.73 0.65 UA70.2A T05 2.80 2.70 UA701C TOI 0.70 0.65 
CA3037 1-65 1-47 UA702C T05 0.77 0.75 UA716 TOI 1-87 1-75 
CA3037A 2-53 225 UA703C TO5 1-37 1-30 ITA723C TO5 1-62 1.50 
CA:30:38 2.53 2-25 1JA709C TO5 1-25 1-17 1TA7306.ì TO5 180 1.45 
CA:3033A 3-40 3.03 UA709C DIL 0.65 0.55 UA741C TO5 0.87 0.80 
CA3039 0.84 0.75 UA709C TOI 0.55 052 UA741C DIL 0.87 0.80 
('.A3040 2.40 2.14 SN72709PDIL 0.75 0.70 LM74ICNDIL 0-75 070 
(7.43041 1-09 0-97 UA710C TO5 1-25 1.17 
('A3042 
('A:104:3 

1-09 
1-37 

0.97 
1-23 1-24 25-99 1.24 25-99 

(2-43(144 1.20 1.07 TTL LOGICS £ £ £ £ 

CA3045 123 1-09 857400 0.25 0-20 957405 026 020 
CA:1046 0-89 0/60 657401 025 020 857406 0.80 0-75 
0.43047 137 123 857402 095 0-20 95741)0 0-25 020 
CA3047A 2-63 2-25 857403 0-25 0.20 957409 0.25 0-20 
CA:1048 2.04 1.81 857404 0-25 0.20 8574111 0-25 0-20 

1-24 25-09 100-499 
g £ £ 

857411 025 0-20 0.18 
8117413 0.50 0.45 0.40 
857420 025 0-20 048 
957430 0-25 020 048 
957440 025 020 0-18 
ßN744 LAN 1.00 0.90 0.80 
8N7442 100 0.90 0.80 
8N7446 1-25 1.10 1-00 
957447 1-10 1.00 090 
8N7448 100 0.90 0.80 
957430 025 0.20 0.18 
957451 025 0-20 0.18 
857453 0-25 0-20 0-18 
857454 0-25 0-20 0.18 
957460 025 0-20 0/18 
857470 0-50 0.45 0-35 
8N7472 0.40 095 090 
857473 0.45 0.40 095 
857474 0.45 0.40 0-35 
957475 1.00 0.90 0'80 
8N7476 0.45 0.40 095 
957483 1.00 0 90 0.60 
857486 0-50 0/45 0.40 
857490 1.00 0.90 0.80 
857492 1.00 0.90 0.80 
857493 1.00 0.90 0.80 
957495 1.00 0/90 0.80 
857496 1.00 0.90 0.80 
BN74107 0-45 0.40 0.35 
8574121 0.90 0.65 0-80 
8574151 1-10 1-00 0.90 
8574153 120 1-70 1.50 
8574154 2-20 1-45 180 
e N 74160/ T 157 D 1 1.80 1.70 1.60 
8574161 2.80 2-50 2-40 
8574164 2-20 1/95 1.80 
8N74165 2.25 1.95 1.80 
9574193 2.25 1.85 1.80 
8N74193 225 1.95 1.80 

8 l'in TO -5 I.C. Holdere, 20-35 
10 l'lo TO -5 I.C. Holdere, £0.674 
12 Pin TO -5 LC. Holdere, 60.826 
14 Pin Dual -In -Line I.C. Holders, 00-324 
16 Pin Dual -in -Line I.C. Holder, 00.40 
All gates may be mixed to qualify for quantity discounts. 
Thin applies also to MSIs (separate mixes only). 

MOLLARD TTL £ 
FJH101 0-876 
FJH121 0-874 
FJHI41 0-874 
FJH161 0-876 
FJH171 0-91 
FJH221 04371 

FJ.T101 1874 
FJJ121 1871 
FJJ141 3121 
FJJ191 1874 
FJJ251 3.120 
FJY101 0-80 

MOLLARD DIEL £ 

PC11101 0874 
FCH121 1-05 
FCHI61 1-05 
FC11201 1-324 
FCH231 1-50 
FCJ101 1.626 
FCJ111 1-55 
5C.1201 1.80 
FCJ211 275 
FCK101 4374 
FCY101 1.05 

PLESSEY £ 

81,403A2124 
3 watt amp. 
81.701C 1/45 

beb 
TAA661B 1924 
TAA1321 2.16 
4 watt amp. 

CIR -KIT 
1/16" 80-15 
8' 20.15 

P.C. 
BOARD 

For PA246 
I.C. circuit 
co in Data 
Sheet. 20.65 

MOLLARD 
LINEAR £ 
TAA241 1.621 

242 4.2.5 
243 1.50 
263 0/774 
293 0.974 
300 175 
310 1.25 
320 0-720 
350 1/75 
435 1474 
521 1-326 
522 3.60 
530 4-95 
570 1-974 
811 4-46 

TAB101 0-976 
TAD100 1.97i 
TAD110 1.976 

GENERAL 
ELECTRIC £ 
PA222 260 
PA2S0 1.40 
PA234 0.92 
PA237 2 10 
PA239 210 
PA246 180 
PA264 190 
PA265 2 00 
PA424 205 
PA436 190 
PA494 205 
Data R Application 
Sheets 6p per type. 

TOSHIBA 
TH0013P 4.57 
20 watt amp. 
TH9014P 1.65 
Pre -amp 
Data aheete 0124 

RIDGE RECTIFIERS 
AMP. PIV £ SILICONE 

1 600 0.40 GREASE 
15 100 0-476 Redpolnt 
2 100 0.80 Thermapath 
4 100 0.70 (approx. 
4 200 0.75 2 oat.) 
6 50 0.824 £090 
6 200 0.80 
6 400 1.124 

A. MARSHALL & SON LTD See our Ad. on opposite page for Transistors, Diodes Passive Components and 

is P. Sc P. charges. Many more types in stock and arriving daily. PLEASE ENQUIRE. 
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LARGEST STOCK WIDEST SELECTION LOW PRICES AND RETURN OF POST SERVICE 
TRANSISTORS Brand new and fully guaranteed. PLEASE NOTE: -Matching charge (Audio Transistors SILICON RECTIFIERS only) 124p extra per pair. Many more semi -conductors in stock. Please enquire for types not listed. PIV 50 100 200 400 600 800 1000 1200 1400 
20301 020 2N3393 0.15 3N128 0.70 BC122 Oß0 BFY25 Oß5 NKT2I5 0224 L L i i L E L i L 
20302 020 2N3394 0.1S 3N140 0.774 6C125 015 BFY26 0ß0 NKT2I6 0174 IA 0.10 0-124 0.15 0.16 0174 0.19 0ß0 - - 
2G303 020 2N3402 0224 3N141 0.72} BC126 015 BFY29 0.50 NKT2I7 0.42} 3A 0.15 0.17 0.20 0.224 - 010 - - - 
2G306 0.423 2N3403 0224 3N142 0.55 BC140 0.374 BFY30 0.50 NKT2I9 010 6A - - 0.2.5 010 0124 015 0.50 - - 
2G308 010 2N3404 0124 3N I43 0.674 BC147 0.174 BFY41 0.50 NKT223 0.274 IOA - 0.524 0.574 0,65 0.774 0.87} 0.974 1.25 1.60 
2G309 010 2N3405 0.45 3N152 0-874 BC148 0.124 BFY43 0.62} NKT224 0.25 l7A - 0.571 0.624 0.774 0.90 0.974 120 1.374 1.874 
20371 0.15 2N3414 0-223 R.C.A. 0.524 BC149 0.174 BFY50 0ß24 NKT225 0-224 35A - 1174 160 1.97} 2274 240 3.10 3.50 4.50 
2G374 020 2N3415 0.224 40050 0.55 BC152 0.17} BFY5I 0.224 NKT229 010 I amp and 3 amp are plastic encapsulation. 
20381 0224 2N3416 0-374 40250 0.874 BC157 0ß0 8FY52 0.224 NKT237 015 
2N388A 0.624 2N3417 0174 40251 0871 BC158 0.174 BFY53 0.174 NKT238 0.25 

DIODES AND RECTIFIERS 2N404 022} 
214696 0-20 

2143439 110 
2N3440 0974 

40309 012} BC159 020 BFY56A 0.574 NKT240 Oß7} 

2N697 020 
2N698 025 

2143570 Iß5 
2N3572 0.974 

40310 0.45 
40311 015 
40312 0.471 

BCI60 0.624 
9C167 0.15 
8C168B 0.14 

BFY75 010 
BFY76 0.424 
BF177 0.574 

NKT24I 0274 
NKT242 020 
NKT243 0.62} 

14914 0074 
14916 0-074 

AAZI7 0.124 
BA100 015 

BAY31 0074 
BAY38 015 

()AID 0.221 

2N699 0.624 
2N706 0.124 
2N706A 0.124 
2N708 015 
214709 0-614 
2N718 0.25 
2N718A 010 
2N726 010 
2N727 010 
2N914 0.174 

0 2N3605 271 
2N3606 0274 
2N3607 0ß24 
2143702 0124 
2N3703 0.124 
2143704 0.174 
2143705 0.15 
2N3706 0.124 
2N3707 OIS 
2N3708 009 

40314 0171 
40315 0174 
40316 047} 
40317 0.374 
40319 0.55 
40320 0474 
40323 0.324 
40324 0.474 
40326 0374 
40329 010 

BC168C 0.15 
8C169B 0.14 
BC I 69 0 -IS 
BC I70 0.12} 
BCI71 0.15 
BC172 OAS 
BCI75 0224 
BC182 0.124 
BC183 0.124 
8C184 015 

BFY90 0.67} 
BFW58 0271 
BFW59 025 
BFW60 025 
BPX25 1.85 
BPX29 1.80 
BPYIO . 145 
BRY29 0474 
BSX19 0174 
8SX20 0.174 

NKT244 0.17} 
NKT245 020 
NKT26I 0ß0 
NKT262 010 
NKT264 020 
NKT271 020 
NKT272 040 
NKT274 020 
NKT275 020 
NKT28I 0274 

144007 0.225 
544 0.10 
5113 OIS 
S120 OIS 
$121 0.174 
5130 0124 
5131 0125 
5132 015 
5940 007} 
AAll9 010 

BA102 Oß2} 
BA110 0724 
BAI 15 0074 
BAI41 0124 
BA142 0.324 
BA144 0.12} 
BA145 Oß0 
BA154 0114 
BAI56 011} 

BY 100 0175 
BYIO3 0.224 
87124 015 
BY126 0-15 
BY127 0174 
87164 0-574 
BYXIO Oß24 
BYZIO 0.35 
BYZll 0.31} 

0A47 007; 
0A70 0074 
0A73 OtO 
0A79 0.09 
0A81 0074 
0A85 0074 
0A90 0-074 
0A91 0075 
0A95 0074 

214916 0174 2N3709 010 40344 0274 BCI82L 010 BSX2I 0174 NKT401 087# AA129 O.10 BAXI3 0.124 BYZ12 010 0A200 0.10 
2N918 0-30 2N3710 0.11 40347 018 BC I 83 0.10 BSX26 045} NKT402 0.90 AAZ13 010 BAX16 012} BYZ13 015 0A202 010 
2N929 0211 2N3711 0.12 40348 0.52} BC I 84 015 BSX27 0-474 NKT403 0-75 AAZIS 0114 BAYI8 0175 0A5 0.174 TIV307 050 
2N930 0274 2N3713 1874 40360 0.424 BC212L 0.12} BSX28 0.324 NKT404 0624 
2N987 0.524 2N3714 2'00 40361 0.474 BCYIO 0ß74 BSX60 0.82} NKT405 0.75 

MAINS TRANSFORMERS i 2N1090 0.12} 2N3715 2.224 40362 0.57} BCYI2 0.274 BSX61 0624 NKT406 0.624 
2N1091 0224 
2N1131 075 
2N1132 025 
2141302 0.174 
2N1303 0.17} 
2N 1304 0.22} 

2N3716 2-90 
2N3773 2.40 
2N3791 2-75 
2143819 0-35 
2N3823 0.97} 
2N3854 

40370 0 324 
40406 0.574 
40407 0.40 
40408 0.52# 
40409 0.55 

BCY30 027} 
BCY3I 010 
BCY32 0.50 
BCY33 Oß5 
SCY34 010 

BS X76 0 214 
85X77 Oß7# 
BSX78 0ß76 
BSYIO 027; 
BSYI I 0274 

NKT451 0.62} 
NKT452 0.624 
NKT453 0.47} 
NKT603F 0.32} 
NKT6I 3F 0124 

1 amp Charger. Sec. 0-3.5-9-18v Post and packing 0ß24 0.97} 
2 amp Charger. Sec. 0-3.5-9-18v Post and packing 0224 1.274 
1 amp (Douglas) MTI03 Sec. tappings from 6v to 50v .. 1.70 
2 amp (Douglas) MTI04 Sec. tappings from 6v to 50v .. 2-20 
Post and packing £028. 

2N1305 022} 
2N1306 025 
2N1307 025 

0274 
2N2754A 047} 
2143855 0-274 
2N3855A 010 

40410 0.624 
40412 0-S0 
40467A 0.574 
40468A 015 

BCY38 0.40 
BCY39 0.60 
BCY40 0.50 
BCY42 0 -IS 

BSY24 015 
BSY25 O -IS 
BS Y26 0174 
BSY27 0.174 

NKT674F 0.30 
NKT677F 010 
NKT713 025 
NKT717 0.424 

6 amp (Douglas) MTI07 Sec. tappings from 6v to 50v .. 5.50 
Post and packing 0374. 
Various other Transformers ranging from #A to SA in stock. 

2NI308 0-30 2N3856 010 40528 0424 BCY43 0.15 BSY28 0.17# NKT734 0.274 
2N1309 010 2N3856A 015 40600 0.574 BCY54 012} BSY29 0174 NKT736 0-35 
2NI507 0.174 2143858 025 40673 Iß5 BCY58 0224 BSY32 025 NKT773 025 TRIACS 
2141613 015 2N3858Á 010 ÁC107 010 BCY59 0.224 85Y36 025 NKT781 0.30 SC35D .. I-00 SC51D 1.95 DIACS 2141631 0.35 2N3859 0-274 AC126 020 SCY60 0.971 BSY37 0ß5 NKTI0339 0124 SC36D .. l-00 40430 .. 0.97} MPT20 0.40 2N1632 010 2N3859A 0324 AC127 025 BCY70 0.20 BSY38 022# NKT10419 0-30 SC4OD .. 1.25 40486 .. 0.95 MPT28 .. 017} 2N1637 010 2N3860 010 AC128 020 BCY7I 0.424 BSY39 0-224 NKT10439 0174 SC41D .. 120 40528 .. 0,72} MPT32 0.374 2141638 0274 2N3866 1.50 AC154 022# BCY72 0.174 BSY40 0121 NKTI0519 0.324 SC45D .. 1.50 40430 .. 110 MPT36 0174 2N1639 0.274 2N3877 0.40 AC176 025 BCZIO 0-274 BSY51 012} NKT20329 0-474 SC460 .. 1.42} 40432 .. 117} ST2 021 21416716 100 2N3877Á 040 ÁC187 0.624 BCZII 0.424 BSY52 0124 NKT20339 0374 SCSOD 2-00 40512 .. 1.45 40583 0-27} 2N1701 1.624 
2N1711 

2N3900 0.374 ACI88 0.374 BD116 1.12} BSY53 0-374 NKT80111 0.77; Economy Range Triacs 0-25 
2N1889 0124 
2N1893 0.374 
2N2147 0824 

2N3900A 0.40 
2N3901 097# 
2N3903 0.35 
2N3904 0-3500131 

ACYI7 0274 
ACYI8 0-25 
ACYI9 0-25 
ACY20 0.25 

BD121 0.65 
BDI23 0824 
80124 0.824 

0-75 

BSY54 040 
BSY56 0.90 
BSY78 0.47{ 
BSY79 0.45 

NKT80112 0.97} 
NKT80113 1.125 
NKT802I I 0.924 
NKT80212 0.924 

TC4/10 (Pressfit) 4 amp 100 PIV 0.65 
TC4/20 (Pressfit) 4 amp 200 Ply 045 
TC4/40 (Pressfit) 4 amp 400 PIV .. .. .. .. 0 874 

2N2148 0.574 2N3905 0174 
ACY2I 025 

13D132 0.85 BSY82 0-524 NKT80213 0.924 
INTEGRATED CIRCUITS 2N2160 0.574 

2N2193 0.40 
2143906 0-374 ACY22 020 BDY10 1374 8SY90 0.575 NKT80214 0.92} 

2N2193A 0.424 
2N2194A 010 
2N2217 0274 
2N2218 0324 
2N22I9 0124 

2N4058 0.17 
2N4059 0.10; 
2N4060 0124 
2N4061 0.125 
2N4062 0 12BDY20 

ACY28 020 

ACY4O p-ÿ0 
ACY44 040 
ADI40 0521 

BDYI I 1.624 
BDY17 1 -SO 
BDYI8 1.75 
BDY19 1.974 

1.12} 

BSY95A 0124 
BSW4I 0424 
BSW70 0274 
CIII 0.75 
C424 0271 

NKT80215 0-924 
NKT80216 0924 
OC20 0.75 
0C22 0-50 
0C23 0.60 

SEE OUR ADVERTISEMENT ON OPPOSITE PAGE. 
SHOWING NEW I.C.s AT NEW LOW PRICES. 

THYRISTORS 
2N2220 025 
2N2221 045 

2144244 0-474 
2144245 0.42# 
2N4254 0424 

A0149 0574 
AD150 0624 

BDY38 0-974 
BDY60 I25 
130161 125 

C425 0'55 
C426 0.40 
C428 0274 

0C24 0.60 
0C25 0-50 

Ply 50 100 200 300 400 IA 025 0.27} 0.374 040 0-474 
2142222 0-30 
2N2297 010 

2144255 0.424 
2N4284 0.174 

AD161 017} 
ÁD162 017} B0Y62 I'00 

SF115 1125 
C744 0 70 

0C26 0.274 
OC2B 0 62} 

4A -- 0.47} 035 0574 SP 5A - SS 0 65 - 
2N2368 0.174 2N4285 0.17} AFI06 0.425 BF117 0-474 

MEO402 C 0614 7A - OSS 065 - 097} 
2N2369 0.173 2N4286 0-174 AFI 14 025 BFI 0.374 

025 
ME0411 Oß14 0C35 0'50 TIC47116 amp. 200 PIV 035. TIC44.0 6 amp 50 Ply 0-47 

2N2369A 0.174 
2N2410 0-424 

2N4287 0.174 
2144288 0174 

AFI 15 025 
AFI16 025 

BFI 67 p.u4 
BF173 0.324 

ME041 0ßS 
ME0413II2O 0.25} 

0C36 0-624.2 
OC41 022# 

Also 12 amp 100 PIV 045; 2143525 at £1124. 

2142483 027} 2N4289 0.174 AFI 17 025 BF177 010 ME 0ßS OC44 0-20 
VEROBOARD I5 Matrix I Matrix 

2142484 0-324 
2N2539 0214 

2144290 0.17# 
2N4291 0174 

AFI 18 0.624 
AF119 020 

BF178 010 
BF179 010 

ME4001 0.15 
ME4003 OIS 

OC45 0-20 
C45 012} 

2N2540 0224 2N4292 0.12} AF124 0224 BF180 0354 ME4003 020 0C46 0 15 2;" x 3}' .. .. .. .. 0.17{ Oß0 
2142613 015 2144303 0 47} ÁF125 Oß0 BF181 0.324 ME4101 0.15 0.15 24' x 5' .. .. .. .. 0-21 024 
2N2614 0-30 2N5027 0.52# AF126 0 20 BF184 0.25 02 O-17} 

0070 
OC71 0124 3r X 33' .. .. .. .. 021 024 

2142646 052} 2145028 057} ÁF127 017} BFI85 042# ME4103 015 0072 0-124 3}' x 5' .. .. .. .. 027} 0.274 
2N2696 012} 2N5029 0.474 AF139 0374 8E194 0-174 

ME6101 0-20 0074 0124 25' x 17' .. .. .. .. 0624 - 
2N2711 025 2145030 0.424 AF178 0.424 BF195 0-20 M.1400 l.074 0075 0224 3}' x 17' .. ., 0.811 1.074 
2N2712 025 2145172 0.124 AF179 0-724 BF196 0424 MJ420 1.124 0076 0.225 5' x 17' .. .. .. - 1.514 
2N2713 0474 2N5I74 0.52} AFI80 0.52} BFI 97 0.42} M1421 1-124 0077 010 34' X 17' (Plain) .. .. .. - 0.574 
2N2714 010 2N5175 0-523 AFI81 0-424 13F198 0.42# M1430 1024 OC81 020 5' x 17' (Plein) .. .. .. 0 85 - 
2N2865 0.62# 2N5176 0.45 AD239 0.42} SF200 0.52; M1440 0.95 OC8ID 0224 24' x 17' (Plain) - 
2N2904 010 2N5232A 0.30 AF279 0.474 BF224 0.20 M1480 0.974 OC83 025 Vero Pins (Bag of 36) E0.20. 
2N2904A 0-324 2N5245 0.45 AF280 0.624 BF225 020 M1481 125 OC84 0.25 Vero Cutter £0.45. Pin Insertion Tools (.I and -15 matrix) at £053. 
2N2905 0174 2N5246 0.42} AF2I 1 0.324 SF237 0,224 M1490 1.00 0C139 0-324 
2N2905A 0.40 2N5249 0674 ASY26 045 BF238 0.224 MJ491 1.374 OCI40 0.324 

RESISTORS 4 W & } W E24 Series. 
Carbon Film 4 W., I W, 2W E12 Series. 

2N2906 025 
2N2906A 0-274 
2N2907 

2145265 3-25 
2N5266 2.75 

ASY27 0174 
AS Y28 0274 

BF244 0124 
BFW6I 0.47 } 

M1802 4'12 
MJ4502 4.44 

OC 
OCI71 0 70 
OC200 0.40 010 

2N2923 1115 
2N2924 

2145267- 2625 
2N5305 0.374 

ASY29 0.27} 
ASY26 025 

BFXI2 0424 
BFXI3 0.224 

M11800 2175 
M1E340 0.624 OC201 0.60 

0C202 0-75 
4 watt 5% .. .. 0.014 I watt 10% .. .. 0.024 }watt 5% .. 0.02 0-15 

2N2925 0.15 
2N2926 

Green 0.14 

2N5306 0.40 
2N5307 0174 
2N5308 0374 
2N5309 0.62} 

ASY50 045 
A5Y51 011} 
ASY53 025 
ASY54 025 

BFX29 0-30 
BFX30 010 
BFX43 0.374 
BFX44 0174 

MJE520 0.87} 
M./ E521 07} 
MJE2955 1'3.37} 
MJE3055 087} 

0C203 0.42} 
0C204 0.424 
0C205 0.90 
0C207 

2 watt 10% 006 }watt 5°6 .. .. 0 01 
I watt M/oxide .. 0.09 

Wire Wound L Yellow 0.124 2N5310 0.424 ASY62 025 BFX51 020 MPFI02 0'424 075 
OCP71 0424 24 watt 5% (up to 270 ohms only) Orange O 124 

2N3011 0.70 
2143014 0-324 
2143053 0.15 

2N5354 Oß74 
2N5355 0274 
2N5356 0.324 
2N5365 0-474 

ASY63 0.17} 
ASY72 025 
ASY83 0-25 
ASY86 0123 

BFX68 0.67} 
BFX84 0.25 
BFX85 012; 
BFX86 025 

MPFI03 0174 
MPFI04 017; 
MPF105 0.37} 
MPS3638 0121 

ORP12 0.624 
ORP61 0504 
P346Á 0-224 

.. 
5 watt 5% (up to 8ßk ohms only) .. .. .. .. 0.10 
10 watt 5% (up to 25k ohms only) .. .. .. 0.124 

2N3054 0.50 2N5366 0324 ASZ2I 0.42} BFX87 0274 NKT0013 0.474 TIS34 0.62} 
2N3055 0.75 
2N3133 0-30 

2N5367 0.57} 
2145457 0.37# 

AU103 125 
BC107 0.12} 

13FX88 0-25 
BFX89 0.62; 

NKT124 0.424 
NKTI25 0-274 

TIS43 0.404 
TI544 0.124 

CAPACITORS. Polyester, ceramics, Polystyrene, silver mica, tantalum, trimmers etc. in stock, please enquire. 
2143134 0.30 25005 075 BC I08 0.12} BFX93A 0-70 NKTI26 0-274 T1545 0.12} Electrolytic. 2N3135 025 
2N3136 025 
2143340 0-974 
2N3349 110 
2N3390 025 
2N3391 0-20 
2N3391A 010 
2N3392 0-174 

25020 2.00 
25102 030 
25103 025 
25104 0ß5 
25501 0124 
25502 0-35 
25503 0274 
3N83 0.40 

BC109 0.124 
BCI13 020 
BCII4 0-25 
BC115 0274 
BC 16 0275 
BC116A 0.27} 
BCI18 0125 
SCI 21 020 

BFYIO 0.324 
BFYII 0421 
BF117 0-224 
BFY18 0125 
BFY I9 0124 
BFY20 1.60 
BFY2I 0.42} 
BFY24 0.45 

NKTI28 0274 
NKTI35 0474 
NKTI37 0124 
NKT2I0 0.30 
NKT2I I 010 
NKT212 010 
NKT213 0.30 
NKT214 0224 

TIS46 0-124 
T1547 0124 
TIP29A 0.50 
TIP3OA 0-60 
TIP3IA 0.624 
TIP32A 0.75 
TIP33A 1,024 
TIP34A 2-05 

MID. V. E 
1 18 0.074 
1.6 25 0074 
2 350 0.10 
2.5 16 0-07{ 
4 10 0.075 
4 40 0-074 
4 350 0.11 

MFD. V. L 
25 50 0.074 
32 40 0.074 
32 450 0.27} 
40 16 0474 
50 12 0-074 
50 25 0.074 

MFD. V. £ 
400 16 0.14 
500 25 0.19 
500 50 0.24 
640 16 0.17; 

1000 16 0.18 
1000 25 0.25 
1000 50 0-374 PANEL METERS 5 Milliamp 117 Log. and Lin. With switch 025 5 18 0.074 50 50 0.10 2000 25 0.374 

38 Series -FACE SIZE 42 x 10 ..I17f Wire -wound Pots (3 watts) 5 50 0.07} 64 25 0075 2000 50 0.52 42 mm. All prices for I-9 
pieces. All meters D.C. E 

50 Microam 2.00 p 
100 I 874 

50 177} 
100 117} 
500 117 4 

I Amp 117} 

Twin -Ganged Stereo Pots. (Log. and Lin.) Less Switch 010 6.4 6.4 0.074 
8 40 007} 
8 450 OJ5 
0 12 0074 

80 16 0075 
80 25 0-074 

100 6.4 0-07 
4 100 12 0.074 

2500 25 042 4 
2500 50 0.57 5 
2500 64 0.80 HEAT SINKS £ 

4.8' x 4' x I' Finned for Two TO -3 Trans. 0.47} 200 1.75 
500 1-S0 

5 1 37}} 
10 Volts 1'37 

4.8' x 2' x I' Finned for One TO -3 Trans. .. 0324 
For For SO -I 0-025 For TO -5 005 Finned 

0 25 0-074 
6.5 0.074 

100 25 0'10 
125 50 0.174 

3000 25 170 
3600 140 1.80 50-0-50 187} 20 1,37}} For TO -18 0.05 Finned For TO -I 0-05 Finned 

I25O 

6 10 0-074 125 10 007} 4000 40 p. 
100-0-100 I -75 
500-0-500 117} 

50 1 ,37} 
300 117} 

6 15 0075 
6 450 016 200 10 1107# 4500 64 223 

ZENER DIODES E 1 Milliarip 117} 500 1.37} 25 6.4 0.074 250 25 0.14 5000 25 0.574 
SPEAKERS (3 ohm) 400 mW (from 3.3v to 33v) .. .. .. .. 0.15 25 10 0e74 150 50 0.19 5000 50 0.974 
10'P X 6' 2775 3' 0 62} I Watt (from 2.7v to 200v)) .. .. .. .. 0174 25 25 0074 320 10 0074 5000 85 1.75 .. .. 
9' X 4' 1274 

.. 
5' 0.624 

10 Watt from 3.9v to 100v .. .. 
8' X 5' .. .. 1 27} 

. .. 
8' Ceramic .. 2.37# 

20 Watt BZY93 Series (from 7 -Sv to 75v) .. 052; 
7' x 4' .. .. 0975 

0.75 
12' .. .- l-975 
Post and packing 0'15 

Antex 15W. Soldering Iron 1.624 THERMISTORS (MULLARD) .. ., 
D.G. 30 W. Soldering Irons .. .. 1.10 ' R53 (STC) VAI010 0.124 VAI0390.IS VA10770.20 PRESETS Carbon Miniature and Sub miniature. Vertical 

and Horizontal. 3.1 watt, 02 watt, all at 0.06 each. 01 
watt 0075. 

1.274 
K151 (Sie- 

mens) IK 

VAI0150.19 
VA10330.124 
VA1034 0.124 

VAI0400.124 
VA10530.124 
VA10660.19 

VA1091 0.224 
VÁ10%0.20 

POSTAGE AND PACKING CHARGES 
U K 0.124 CARBON POTENTIOMETERS i .. .. .. .. 
EUROPE 025 (minimum) 0'124 VA1037 0.124 VA10740.12; VA10970.20 

Log. and Lin. Less switch .. .. .. .. 0.16 COMMONWEALTH (AIR) .. .. 0.65 (minimum) VAI0050-IS VAI038 0.124 VAI0750224 VA3705 0.874 
ALL PRICES SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE 

SEND I/-(5 np) FOR NEW COMPREHENSIVE 
Telex 21492 A. MARSHALL & SON LTD SEMI CONDUCTÉRR 

SPRICECOMÉ24pages) CALLTel: 

01-452 01611213 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 Hours: 9-5.30 
9 5 m s t 9-1 pm Thum 
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BEST BUY IN TTL!! 
SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LSTSERVICE - 
Part No. Description Equal 

to 
1-24 25-99 100 up Part No. 

FLH101 Quadruple 2 -input 271 
NAND gate 7400 20p 16p 14p 

1I I Triple 3 -input NAND 
gate 7410 20p 16p 14p 281 

121 Dual 4 -input NAND 
gate 7420 20p 16p 14p 

131 8 -input NAND gate 7430 20p 16p 14p 291 
141 Dual 4 -input NAND 

buffer 7440 24p lop 17p 
151 Expandable dual 341 

2 -wide 2 -input 
AND -OR -INVERT 
gate 7450 20p 16p I4p 351 

161 Dual 2 -wide 2 -input 361 
AND -OR -INVERT 
gate 7451 20p 16p 14p 371 

171 Expandable 4 -wide 
2 -input AND -OR - 381 
INVERT gate 7453 lop 16p I4p 

181 4 -wide 2 -input 
AND -OR -INVERT 391 
gate 7454 20p I6p 14p 

191 Quadruple 2 -input 
NOR gate 7402 20p 16p I4p FLY101 

201 Quadruple 2 -input 
NAND gate with FU 101 
with open III 
collector output 7401 20p 16p I4p 

21 I Hex inverter 7404 25p lip I8p 121 

221 Gated full adder 7480 67p 56p 48p 
231 2 -bit binary full -adder 7482 87p 73p 62p 131 

241 Four -bit binary 
full adder 7483 61-32 L1.16 L100 

CONTRACT 

A full design range of high quality TTL available from LST your Officially Appointed Siemens Distributors 
Description Equal 1-24 25-99 100 up Part No. Description Equal 1-24 25-99 100 up 

to to 
Hex inverter with 4 

open collector 
output 7405 25p 11p ISp 5 

BCD to decimal 6 
decoder TTL 
output 7442 L1 -16 94p 81p 

Quadruple 2 -input 
NAND gate with 
open collector output 7403 20p 16p 14p 

Quadruple 2 -input 
exclusive -OR 
element 7486 33p 27p 211 

Schhitt Trigger 7413 35p 19p 
Excess 3 to decimal 

decoder 7443 LI.45 LI 20 
Excess 3 gray to 

decimal decoder 7444 L1.45 (1 -20 
Quad 2 -input positive 

AND gate Totem 

13p 
2ap 

L1 O8 

£1 ea 

7 
8 
9 

20 

221 
231 
241 

pole output 7408 23p lip 18p 
Quad 2 -input positive 251 

AND gate open 
collector 7409 Zap 2Ip I8p 261 

Dual 4 -input 271 
expander 7460 lop 16p 14p 

J -K flip flop 7470 4Sp 37p 32p 
J -K master -slave 

flip-flop 7472 32p 27p 23p 
Dual J -K master - 

slave flip-flop 7473 4Sp 40p 35p 
Dual J -K master - 

slave flip-flop with 
preset and clear 7476 43p 40p 36p 

301 

FLK 101 

FLL 101 

Dual D -type edge 
triggered flip-flop 7474 46p 38p 33p 

Quad bistable latch 7475 43p 40p 37p 
Decade counter 7490 80p 67p 37p 
Divide -by -12 counter 7492 85p 7Ip 61p 
4 -bit binary counter 7493 80p 67p S7p 
4 -bit shift register 7495 87p 72p 62p 
Synchronous up down 

4 -bit decade 
counter with one 
line mode control 74190 LI 80 LI 48 LI -27 

Synchronous up down 
4 -bit binary counter 
with one line 
mode control 74191 L180 L1-48 L1ß7 

8 -bit shift register 7491A 61 as £107 92p 
4 -bit shift register 7494 t1-13 94p 81p 
Synchronous up down 

4 -bit decade 
counter 74192 LI -74 EI.45 L1 25 

(As above)-binary 
counter 74193 £1.74 E1.45 £1.25 

5 -bit shift register 7496 £1.48 LI.0 LIe5 
Dual J -K master -slave 

flip-flop with preset 
and clear 74107 32p 43p 36p 

Dual quadruple 
bistable latch 74100 E1.64 L1 J7 L1-17 

Monostable multi - 
vibrator 74121 48p 40p 34p 

BCD to decimal 
decoder and nixie 
driver 74141 E1.22 [102 87p 

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS 

ORDER PRICES AND BULK QUANTITY PRICES QUOTED ON REQUEST 

AC107 37p BYZ13 20p NKTI0439 27p I N4007 20p 
AC126 2Sp BZY88 1ap NKTI0519 22p I N4148 7p 
AC127 Up C3V3 1Sp NKT20329/ 20302 I9p 
AC 128 20p C3V6 0013 lIp 20371 ISp 
AC 176 13p C3V9 ISp NKT801 I I 67p 20374 25p 
AC187 30p C4V3 ISp NKT80112 83p 2N174 80p 
AC 188 Sop C4V7 1Sp NKT80113 LI 00 2N385A/ 
ACY17 29p C5V1 ISp NKT8021 I 73p 2N388A 7Sp 
ACYIB 20p C5V6 1Sp NKT80212 73p 2N404 23p 
ACYI9 lop C6V2 ISp NKT80214 75p 2N696 15p 
ACY20 I9p C6V8 I5p NKT80216 73p 2N697 17p 
ACY21 19p C7V5 ISp OAS 20p 2N698 30p 
ACY22 I9p C8V2 Isp OAIO 25p 2N706 IOp 
ACY40 I5p C9V1 ISp 0A47 Bp 2N706A Ilp 
ACY4I 15p CIO ISp 0A70 Sp 2N708 I6p 
AD140 SSp CII 1Sp 0A73 Sp 2N7I I 37p 
AD149 C12 15p 0A79 8p 2N711A 37p 
ADI61 sip C13 Isp OA81 Sp 2N91 I SOp 
AD 162 37p C15 ISp OABS Sp 2N914 20p 
AF114 26p C16 ISp 0A90 Sp 2N918 42p 
AFI 15 
AFI 16 
AFI17 

Up 
Up 
2Sp 

C 1 8 ISp OA91 
C20 ISp 0A95 
C22 15p 0A200 

8p 
sp 

10p 

2N 1090 
2N1091 
2N1131 

30p 
33p 
30p 

AFIIB 44p C24 ISp OA202 10p 2N1132 lop 
AF124 Up C27 ISp OC19 37p 2N1302 10p 
AF126 17p C30 ISp OC20 97p 2N 1303 20p 
AFI39 37p D13T1 45p OC22 47p 2N1304 25p 
AF 186 40p M1E520 75p OC23 60p 2N1305 25p 
AF239 37p MJ480 97p OC24 60p 2N 1306 30p 
ASY26 
ASY27 

23p 
30p 

M1481 LI 25 0C25 
M1490 LI -00 0C26 

37p 
33p 

2N1307 
2N1308 

30p 
34p 

ASY28 Zip M1491 LI 4S OC28 60p 2N1309 319 
MPF102 43p OC29 75p 2N1507 23p 

ASZ2I 37p MPF103 37p OC35 30p 2NI613 22p 
AUYIO EISO MPF104 37p OC36 63p 2NI71I 2Sp 
BAIIS 8p MPF105 40p OC41 Up 2N2147 82p 
BCI-07 12p NKT124 30p 0C42 30p 2N2148 63p 
BC108 
BC109 

I2p 
I2p 

N KT 125 40p OC44 
NKT126 37p 0C45 

13p 
15p 

2N2160 
2N2368 

62p 
17p 

BCI47 ISp NKTI28 Up OC71 15p 2N2369 17p 
BC148 ISp N KT I 35 26p 0072 23p 2N2369A 20p 
BC149 1Sp NKTI37 32p 0075 239 2N2646 S0p 
BC158 17p NKT2I0 2Sp 0076 Up 2N2904 44p 
BCI69C 
BCI82 

19p 
12p 

NKT21 I 23p OC77 
NKT2I 2 2Sp °C81 

40p 
139 

2N2904A 
2N2905 

49p 
6Sp 

BC182L 10p N KT2I 3 Up OCBID 20p 2N2905A 73p 
BC183 9p NKT2I 4 23p OC81Z SSp 2N2906 44p 
BCI83L 9p NKT215 2Ip OC82 15p 2N2906A 34p 
BCI84 ISp NKT2I6 46p OC82D ISp 2N2926 all 
BC184L Isp NKT217 Sop OC83 23p colours IOp 
BC2I2 17p NKT2I8 l5p 0084 Up 2N3053 2Sp 
BC2I2L Ilp NKT219 26p OC139 25p 2N3054 63p 
BCY30 2Sp N KT223 27p OC140 35p 2N3055 76p 
BCY3I 48p NKT224 1Sp OC170 2Sp 2N3702 1 I p 
BCY32 50p N KT225 2Ip OC171 lop 2N3703 10p 
BCY33 
BCY34 
BCY38 

20p 
l3p 
30p 

NKT229 29p 0C200 
N KT237 31p OC201 
NKT238 19p 0 20 

37p 
47p 
63p 

2N3704 
2N3705 
2N3706 

Ilp 
10p 
9p 

BCY70 19p NKT239 23p OC203 37p 2N3707 Ilp 
BCY7I 37p NKT240 20p OC204 40p 2N3708 7p 
BCY72 I6p N KT24I 2Ip OC205 65p 2N3709 9p 
BDI21 L1-10 N KT242 ISp 0C206 7Sp 2N3710 9p 
130123 
BD124 
BDY20 

[I.10 
[I-03 
L1-05 

NKT243 s6p OC207 
NKT244 17p OCP71/M 
NKT245 17p ORPI2 

75p 
47p 
SOp 

2N37I I 
2N3819 
2N3820 

9p 
35p 
60p 

BFI IS 2Sp N KT26I 2Ip ORP60 60p 2N3826 30p 
BFI 63 
BFI 67 
BFI73 

40p 
ISp 
30p 

NKT262 19p ORP6I 
N KT264 2Ip P346A 
N KT27I ISp ST140 

40p 
I9p 
ISp 

2N4058 
2N4060 
2N4061 

17p 
20p 
20p 

BFI 78 S2p NKT272 17p ST141 20p 2N4062 lop 
BFI 80 
BFI81 
BFI84 

BFI94BFI 
BF195 
BFI96 
BF200 

37p 
37p 
23p 
Up 
Ì7p 
1Sp 
ISp 
36p 

NKT274 Isp TD7I6 
NKT275 23p TIP31A 
NKT279A Ilp TIP32A 
NKT281 29p TIS88A 
NKT302 87p V405A 
NKT304 79p ZTX108 
NKT35I 75p ZTX300 
NKT401 7Ip ZTX302 

60p 
62p 
74p 
4Sp 
46p 
I I p 
13p 
Isp 

2N4284 
2N4287 
2N4289 
2N4871 
2N5245 
3N84 
3N128 
3N140 

15p 
15p 
I5p 
40p 
46p 

LI -30 
69p 
76p 

BFX13 
BFX29 
BFX84 
BFXBS 

25p 
31p 
lóp 
34p 

NKT402 77p ZTX303 
NKT403 65p ZTX304 
NKT404 60p ZTX3I4 
NKT405 79p ZTX320 

18p 
17p 
Ilp 
30p 

3N141 
3N152 
40250 
40309 

73p 
86p 
55p 
33p 

BFX86 
BFX87 
BFX88 

2Sp 
30p 
2Sp 

NKT406 62p ZTX330 
NKT420 LI -83 ZTX500 
NKT451 Sep ZTX501 

Isp 
16p 
16p 

40310 
40312 
40320 

45p 
48p 
36p 

BFY50 23p NKT452 54p ZTX502 10p 40360 43p 
BFY5I 19p N KT453 S0p ZTX503 17p 40361 48p 
BFY52 20p NKT603F 30p ZTX504 40p 40362 Sep 
BFY53 I6p N KT613F 30p N34A 209 40406 Sop 
BFY90 67p NKT674F 309 N60 20p 40407 39p 
BSXI9 
BSX20 
BSX2I 
BSY27 

16p 
16p 
37p 
20p 

NKT676F 30p 
NKT677F 28p 
NKT7I3 29p 
NKT717 44p 

N64 
N82A 
N87A 
N914 

20p 
47p 
23p 
7p 

40408 
40409 
40468A 

5Ip 
54p 
3Sp 

BSY29 Up NKT734 26p N4001 7p 40600 Sep 
BSY95A 15p NKT736 32p N4002 7p 40601 53p 
BY100 
BYXIO 
BYZIO 

20p 
ISp 
40p 

NKT773 2ap 
N KT781 29p 
NKTI0339 2Sp 

N4003 
N4004 
N4005 

lop 
l0p 
12p 

40602 
40603 

40p 
49p 

BYZI2 30p NKTI0419 19p N4006 ISp 40673 90p 

ALL STOCKS ADVERTISED 

LAST MONTH STILL AVAILABLE 

F NO GIMMICKS I I F 

Our catalogue is Free E 
E postage appreciated (5p) E 

NEW PRODUCT ! ! 

(Siemens Tantalum Bead 
Capacitors) 

Mfd. Voltage Mfd. Voltage 
-I 35 2Z 6 
-22 35 4-7 6 
-47 35 10 6 

I 35 15 6 
2.2 35 22 6 
4.7 35 33 0 
6.8 25 10 6.3 

10 25 22 6.3 
15 20 47 6-3 

100 3 
Epoxy encapsulated miniature sinter 
Tantalum Electrolytics-polarized 
Size example: 10mfd 16v 4.5 x 
7.5 mm 
All one price: 12p each; 25 pieces 
I type 10p each. 

LINEAR AND DIGITAL ICs 
R.C.A. Fairchild 1-11 12-24 25+ 
CÁ3004 il -80 µL900 .. 40p 35p 32p 
CA3005 LI -20 µL914 .. 40p 3Sp 32p 
CÁ3011 75p µL923 .. 53p SOp 47p 
CA3013 L1-05 Devices may be mixed to qualify for 
CA3014 L 1.5 quantity price. 
CA3018 85p 
CA3020 [I J0 
CA3028A 75p G.E. (U.S.A.) 
CA3035 LI d5 PA230 Pre -amp .. .. L 

CA3043 LI -40 PA234 I watt Amp .. L11:1° 00 
CA3044 61.20 PA237 2 watt Amp .. .. CI 87 
GÁ3046 75p PA246 5 watt Amp .. LI -63 

CA3047 LI -40 PA424 Zero Volt Switch .. L2-45 
CA3048 L2 05 
CA3049 LI SO 
CÁ3052 LI.65 SL403D Plessey New Design .. L2-12 

BARGAIN 
OP -AMPS!! 
LM709C 60p 

(OIL high gain 
op -amp) 

LM741 CN 9Sp 
equiv. SN72741P) 

Mullard 
TAA263 Linear Amp .. .. 7Sp 
TAA293 Gen. Purp. Amp .. LI.00 
TAA3I0 Record/Playback Amp LI -50 
TAA320 MOS LF Amp .. .. 65p 
TAD I00 IC Receiver .. .. LI.97 
TADI IO AM/FM Receiver .. LI -97 

BOOKS 
G.E. Transistor Manual LI -47 
R.C.A. Transistor Manual CI -40 
Designers' Guide to British 

Transistors (data book) LI -2S 
R.C.A. Hobby Circuits Manual LI.40 
New edition now available. Many 
new circuits. Substitution chart 
supplied. 
110 Semiconductor Projects LI -U 
Zoner Diode Handbook 84p 
Photo & Solarcell Handbook 84p 

TRIACS 
2N5756 2-5A (RMS) 400 PIV TO -5 Mod... .. .. 
40486 6 Amp (RMS) 400 PIV TO -5 Mod. .. .. 
40430 6 Amp (RMS) 400 PIV TO -66 
40432 6 Amp (RMS at 75° Amb.) 400 PIV' TO -5 Mod. 
40512 2.2 Amp (RMS at 25° Amb.) 400 PIV' .. .. 

'These types have integral triggering 
40576 15A (RMS) 400 Ply TO -66 .. .. 
SCI46B 10 Amp 200 PIV Plastic Flat -pack .. .. 
SC146D 10 Amp 400 PIV Plastic Flat -pack .. .. 
ST2 Bi -lateral avalanche trigger diode .. .. 

95p 
[110 
LI -01 
EI -SO 
L1-45 

El -70 
LI -25 
LI -75 

47p 

THYRISTORS 
CRI/051C I Amp 50 Ply TO -5 .. 
CRI/401C 1 Amp 400 PIV TO -5 .. 
2N3525 5 Amp 400 PIV TO -66 .. 
40739 10 Amp 400 Ply Stud Mtg. 

40p 
30p 

L1-09 
LI -65 

BZYSB SERIES ZENERS 400mW 
5% 

All voltages available 
3 3 to 33 Volt 

25+ I2p 100+ 10p 
500+ 91, 1000+ 813 

ENCAPSULATED BRIDGES 
Type No. Current 
W005 .. .. I Amp 
WO6 .. .. I Amp 

Rms. Volts 
50 

600 
Sop 
65p 

SPECIAL OFFER 1N4000 
SERIES I AMP RECTIFIERS 

p.i.v. I-49 50+ 100+ 
N4001 50 -070 -060 -050 
N4002 100 -070 065 060 
N4003 200 -090 083 -070 
N4004 400 100 -090 -080 
N4005 600 -120 -100 -090 
N4006 800 140 -130 -110 
N4007 1000 -190 130 -120 

p.i.v.500+ 1000+ 
N4001 50 045 040 
N4002 100 -055 -045 
N4003 200 -060 -050 
N4004 400 -070 .060 
N4005 600 075 -070 
N4006 800 -100 -085 
N4007 1000 -110 -100 

Should any item be out of stock we 
reserve the right to supply at higher 
voltage rated item at no extra 
charge. 

ULTRASONIC TRANSDUCERS 
Operate at 40 kc/s. Can be used for remote control systems without 

cables or electronic links. 
Type 1404 transducers can 
transmit and receive. 
FREE: With each pair our 
complete transmitter and 
receiver circuit. 
PRICE . L5,90 

(Sold only in pairs) 

EXAMPLES OF OUR BULK QUANTITY PRICES : 

BC107 & 9 Siemens AF239 Siemens AD161 /2 Siemens 
25+ 10p; 100+ 8p; 25+ 28p; 100+ 24p NPN-PNP Pair 

1000 pcs L620 25+ SOp; 100+ 42p 
per 100 ORPI2 per pair 

TERMS: Cash with order please. 
Postage: 10p inland, 13p Europe, 
60p elsewhere. 
All goods carry manufacturers 
warranty. 
Counter Sales-Same Address. 

BC I08 Siemens 
2.5+ 9p; 100+ 7p; 

1000 pcs ES -80 
per 100 

2N3055 Siemens 
25+ 46p; 100+ 43p 

AFI39 Siemens 
25+ 15p; 100+ 129 

(LDRO3 Volvo) 
Cadmium Sulphide 

Cell 
25+ 33p; 100+ 30p 

BY127 Mullard 
25+ 17p;100+ I5p; 

500+ Ilp 

2N3819 Texas Fet 
25+ 2Ip; 100+ I8p 

ACI76 Siemens 
25+ I3P; 100+ lip 

ACIB7/8 Siemens 
25+ 32p; 100+ 27p 

per pair 

BCI47 & 9 Lockfits 
25+ 8p; 100+ 7p; 

1000+ Sp 

LSELECTRONIC 
COMPONENTS LTD 

Mail Order Dept.: (PE) 7 Coptfold Road, Brentwood, Essex 
Industrial Sales Dept.: Tele: Brentwood 226470/1 Telex 99443 
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D.T.V. GROUP LTD (Dept. M/OI), 126 HAMILTON ROAD, LONDON SE279SG 

NOW ONE OF THE LEADING FRANCHISED SEMICONDUCTOR 
DISTRIBUTORS OFFERS NEW BRANDED DEVICES 

AT INDUSTRIAL TRADE PRICES 
MULLARD, INTERNATIONAL RECTIFIER, SENSITRON, S.G.S., 

NATIONAL SEMICONDUCTOR 
THIS IS THE FIRST TIME D.T.V. GROUP LTD. HAVE EXTENDED SALES 

OF THIS RANGE TO PRIVATE READERS OF WIRELESS WORLD 

BULK QUANTITY PRICES ON REQUEST 
WE HOLD ONE OF THE LARGEST SEMICONDUCTOR STOCKS IN THE U.K. 

D1 -Y 
GROUP 

LIMITED 

E.Q.D. APPROVED 

LOW COST DIGITAL TTL 7400 RANGE 
FROM FRANCHISED DISTRIBUTOR STOCK 

(0 C to +70 C) 
Silicone Moulded Package 

Compare these prices! I-24 
Lp 

25-99 
Ep 

100 + 
Ep 

DM7400N (SN7400N) Quad Two -Input Gate .. 0-250 0-200 0167 
DM740IN (SN7401N) Quad Two -Input Gate (Open 

Collector) .. .. .. 0450 0.200 0167 
DM7402N (SN7402N) Quad Two -Input NOR Gate.. 0250 0200 0.167 

DM7403N (SN7403N) Quad Two -Input Gate (Open 
Collector) .. .. .. 0450 0200 0167 

DM7404N (S1`. 7404N) Hex Inverter .. .. .. 0275 0-225 0.188 

DM7405N (SN7405N) Hex Inverter (Open Collector) 0.275 0.225 0188 
DM7410N (SN74 ION) Triple Three -Input Gate .. 0.250 0-200 0167 
DM7420N (SN7420N) Dual Four -Input Gate .. 0-250 0-200 0167 
DM7430N (SN7430N) Eight -Input Gate .. .. 0.250 0.200 0167 
DM7440N (SN7440N) Dual Four -Input Buffer .. 0.250 0200 0167 
DM7450N (SN7450N) Expandable Dual AND -OR - 

INVERT Gate .. .. 0.250 0200 0167 
DM745I N (SN745I N) Dual AND -OR -INVERT Gate 0250 0200 0167 
DM7453N (SN7453N) Expandable AND -OR -INVERT 

Gate .. .. .. 0250 0.200 0.167 

DM7454N (SN7454N) AND -OR -INVERT Gate .. 0-250 0-200 0167 
D M7460N (SN7460N) Dual Four -Input Expander .. 0.250 0-200 0.167 
DM7472N (S N7472N ) J -K Master Slave Flip Flop .. 0.325 0263 0221 
DM7473N (S PI7473 N ) Dual J -K Flip Flop .. .. 0525 0417 0350 
DM7474N (SN7474N) Dual D Flip Flop .. .. 0.450 0-363 0300 
DM7476N (SN7476N) Dual 1-K Flip Flop with Preset 

and Clear Inputs .. .. 0.563 0.450 0.375 
DM7486N (SN7486N) Quad Exclusive -OR Gate .. 0.575 0.488 0425 
DM74107N (Sr174107N) Dual 1-K Flip Flop with Vcc and 

GND on Corners .. 0.525 0417 0.350 

TRANSISTORS 
LARGE QUANTITY -PRICES ON APPLICATION 

1-24 25+ 1-24 25+ 
BC 07 .. 10p 8p 2N 1132 25p 2Ip 
BC 08 . IOp 8p 2N 1303 I64p 13}p 
BC 09 .. 10p 8p 2N 1304 22}p 18}p 
BC 13 I5p 13p 2N 1305 22}p 18}p 
BC 14 .. 14p 12}p 2N 1613 20}p 16}p 
BC 15 16}p 14}p 2N2193 27p 20p 
BC 16 .. .. I5p 134p 2N2218 .. 23p 17}p 
BC 16A .. .. 19p 164p 2N2219 23sp 17}p 
BC 18 .. IOp 8}p 2N2221 23}p 17}p 
BC 25 .. 204p 17}p 2N2222 . . 234p I12p 
BC 26 .. 204p I8}p 2N2369 .. I5p p 
BC 47 .. 104p 9}p 2N2369A .. I8p I 34p 
BC 48 9p 8p 2N2484 27p 20p 
BC 49 .. 13p 12p 2N2904 31p 23}p 
BC 53 .. 18}p 16}p 2N2907 30p 22}p 
BC 54 .. 20p 17}p 2N2924 13p 9p 
BC 78 .. 263p 23p 2N2925 14}p 94p 
BC 82 IOp 9p 2N2926 8p 7p 
BC 83 9}P 8}p 2N301 I 15}p 12p 
BC 84 llp 9}p 2N3053 I8p 12}p 
BCY 58 .. 25p 20p 2N3055 78p 62}p 
BCY 59 .. 27}p 22p 2N3133 22p 17p 
BCY 70 .. 17p 12sp 2N3134 23p 18}p 
BCY 71 .. 22#p I5p 2N3135 23p 16p 
BCY 72 .. 124p 10p 2N3136 27p 22}p 
BF 115 . I8}p I5p 2N3390 30p 25}p 
BF 167 .. 2Ip 17p 2N3391 20p 17}p 
BF 173 .. 24}p 20p 2N3391A .. 22}p 19p 
BF 180 .. 35p 28p 2N3392 13p IIp 
2N697 .. ISp I2}p 2N3393 14p 12#p 
2N699 .. 
2N706 
2N708 .. 
2N722 .. 
2N9I8 .. 

29}p 22p 2N3414 llp 9p 2N34I5 
16p 14p 2N3643 79p 674p 

424p 36p 2N3646 

14p 
16p 

27#P 
26}p 

12}p 
15p 

22}p 
21}p 

2N929 17p 12#p 2N4392 L1-40 £1.20 
2N930 I7p 12}p 2N4393 £1.42 £1 -20 

POWER DEVICES, SENSITRON 
GUARANTEED. INDUSTRIAL STOCK ITEMS 

1-99 100-999 I-99 100-999 
2H 3054 467 362 N5171 171 .121 
2N3055 629 -525 N5172 183 .129 
2N3232 417 .375 N5173 237 -167 
2N3235 -667 467 N5174 .300 212 
2N 3441 925 .800 N5400 162 I12 
2N3442 LI -700 L1-375 N 5401 -183 129 
2N3715 LI -467 LI -300 N5402 204 146 
2N3716 L1-637 E1'375 N5403 221 -154 
2N 3771 LI 700 £1.400 N5404 . . . . 267 .187 
2N3772 L1-800 E1.500 N1199 .. .. -392 -308 
2H 3773 L2'875 £2.475 N1202 .. .. .775 .633 
2N4347 £1.050 .875 N1183 .. .. .667 -533 
2N4348 EI -625 E1375 N1186 .. EI -108 .887 
STS1134 L2950 El 525 Quantity Prices are Available on 
IN5170 -133 096 Request 

YOUR SMALL AUDIO AMPLIFIER PROBLEMS SOLVED 
WITH S.G.S. INTEGRATED CIRCUITS 

Audio Amplifier TAA 621 
Designed for use in mains operated T.V. sets and record players as an audio amplifier. 
The supply voltage range is from 6 to 24V and the device can deliver up to 4W 
output power. 
Absolute Maximum Rating 
Max. Supply Voltage (no signal): 27V; Power dissipation (TA=60 C) I -06W; Input 
Voltage: -0.5 to I óVp; Peak Output Current: 0.8A; Storage Temperature: --25 to 
IOO C; Junction Temperature: 125 C. 1-24 £2.025; 25-99 LI.755. 

EA 1000 
NEW COMPLETE MODULE 

3 Watts min. output power; 50Hz -25Hz bandwidth. 
Signal to noise ratio-86dB. 
Complete with Capacitors and Resistors on 76 X 65 mm 
printed board: 1-24 ¿2.625; 24-99 £2.275. 
Supplied with data sheet and application report. 

ZENER DIODES TRIACS 
I-19 20-99 100+ 

BZY95 Series 40p 32p 28p SENSITRON AT NEW LOW PRICES 
13 Watt 

5'0 
10 Volt - 
75 Volt 

SSC41 B 

Current P.I. 
Amps Volts 

.. 6 200 

1-99 
E 

0.865 

100-999 
L 

0693 BZX70 Series 24}p 20p 17f *SSC4OB .. 6 200 1016 0.814 
2.5 W SSC4I D .. 6 400 1146 0915 
5% *SSC40D .. 6 400 1.302 1.050 73 Volt - SSC46B .. 0 200 l-167 0932 

75 Volt *SSC45B .. 0 200 1.318 1.050 
1-24 25+ SSC46D .. 0 400 I -520 1.218 

IZMTIO- 23p I 94 *SSC45D .. 0 400 1.675 1.398 
3-3 Volt -82 Volt SSC51 B .. 5 200 1201 0.966 
I Watt +10% *SSC5OB .. 5 200 I -352 1075 
IZMTS 25p 2Ip SSC51 D5 .. 5 400 1.806 0.882 
3.3 Volt -8.2 Volt *SSCSOD .. 5 400 1.953 1.562 
I Watt -,5% *SSC618 .. 25 200 2-108 1701 

*SSC6OB 
*SSC6I D 
*SSC6OD 

.. 25 200 

.. 25 400 

.. 25 400 

2-297 
3-008 
3.192 

1.822 
2402 
2541 

IZMT IO 
9-I Volt -33 Volt 

15p 13p 

I ZMT5 17}p I4}p 
9-I Volt -33 Volt All 4 in. Press Fit. * } in. Press Fit Stud 

SILICON RECTIFIERS, 1 AMP WIRE -ENDED PLASTIC 
Type 

N4001 
N4002 
N4003 
N 4004 
N4005 
N4006 
N 4007 

P.I.V. 1-100 100+ 1000+ 
50 7p 6p 4p 

100 Op 7p 44p 
200 IOp 9p Sp 
400 IOp 9p Sp 
600 12p 10p 7p 
800 14p 12p 9p 

1000 16p 13p IOp 

FOR INDUSTRIAL TRADE "SWIFT SERVICE" 60 PAGE CATALOGUE. SEND 35p. TERMS C.W.O. OR C.O.D. 
EXCEPT FOR EST. ACCOUNTS, GOVERNMENT DEPTS., ETC. PLEASE ADD 10p P.&P. (U.K.), 50p OVERSEAS 

As these are trade prices it is regretted that we have to impose a minimum order value of £2.50 U.K., £5 overseas. Orders to: 
Tel: 01 -670 6166 
Telex 262145 
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ENT][eEY/1.1,\ / ®yl JSTIC 
CORPORATION ®\A V L7CDo 

111) 

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone 01-722-9090 
GLOUCESTER ROAD, LITTLEHAM PTO N, SUSSEX. Littlehampton 6743 

Please forward all mail orders to Littlehampton 
)A2 0-30 
)132 0.80 
)Z4 028 
-Al 0-23 
A7GT 438 
.B3GT 047 
.D5 0.38 
.D8 0-48 
.FD1 0-85 
.PD9 0ß0 
.G6 0-30 
.H6GT0.83 

6867 126 
6BW6 0-72 
6BW7 0.57 
6C4 0-25 
6C8 049 
609 0.78 
6CB6A Oß6 
6012 0.28 
6017 0.68 
60D613 1-09 
60.418A 0.50 
60116 048 

68117 068 
68J7GT .85 
68K70T 98 
68Q7 038 
613411T 0-00 
6U70 0-53 
6V60 0.17 
6V6GT 0.81 
6X4 0ß8 
6%50T 0.E6 
6Y60 066 
6Y70 0-88 

128117 0.24 
128Q7GT 

0.50 
14/17 0.48 
18 0.68 
19AQ5 0-24 
1906 1-45 
19111 240 
2001 0436 
2004 1-05 
20F2 038 
2011 0-98 

5016GT -45 
72 048 
77 0-58 
85A2 048 
85A3 040 
90AG 3.38 
90AV 8.38 
9001 170 
90CV 1.88 
9001 0-59 
150112 048 
15002 0-30 

DF96 045 
DF97 0-88 
01163 040 
DH76 0.88 
01177 0ß0 
D1181 0-68 
011101 1-E5 
DK32 0.83 
DK40 0.55 
DK91 0.87 
DK92 0.41 
DK96 048 

130088 0.44 
$0088 041 
500189 0.4E 
ECC804047 
EC08071.76 
ECF80 043E 
ECF82 0.8E 
ECF86 0413 
ECF804 

913 
EC1121 088 
ECH42'0432 

.1.4 0-13 6CL6 0.48 7A7 0.88 2083 028 301 1-00 D1.33 045 ECH81028 

.LD6 0-30 6CU5 0-50 7B6 0.68 20P3 0-84 302 0.88 DL92 0.27 50H83 040 

.1.1.76 0-40 6CW4 0.63 7B7 0.85 20P4 0.91 303 0-75 DL94 042 EC1184 0.38 

.115GT 047 6D3 048 706 0-30 20P5 1-00 305 0-88 01.96 088 ECL80 0-88 

.R6 0-27 6D6 0.15 7F8 0.88 25A60 9ß9 306 0.86 DM70 040 ECL82 081 

.84 0-24 6DE7 0.50 7117 0ß8 251.6G 0412 807 0-59 DM71 048 SCIAI 052 

.S5 0.20 6DT6 0.60 7R7 0-06 25Y5 048 956 040 DW4/350 BCL84 040 
1174 0.29 BFI 0.59 7V7 0.25 26Y50 0.48 1821 0-53 048 EC1.86 043 
1175 0.48 6F6 048 7Z4 0-50 25Z40 0.80 5702 040 DY86/70ß8 EC1.88 0-37 
I021 046 6F8G 0ß6 9BW6 0.60 2575 0-40 5763 0.50 DY802 0.48 11E80 0-73 
IA4 0.20 6F12 0.17 907 0-78 25Z6G 0-48 6060 040 E80F 1-20 EF7l 0.88 
3B7 0.25 6F13 048 1001 1.24 3001 0ß9 7193 0.53 E83F 1-20 5F36 088 
3136 0-19 6F14 0.44 1002 0.60 30015 0482 7475 0.70 E88CC 0430 EF378 0.43 
3Q4 048 6F15 0.86 10014 0.81 30017 0-79 A1834 1.00 E9212 0-40 EF39 043 
3Q50T 0-35 6F18 0.46 1001 0.50 30018 0.88 A2134 0.98 E180F 0.96 EF40 043 
184 0-27 6F23 0.70 1013E7 040 30F5 0-70 A3042 0.76 E18200 EF41 0.63 
3V4 0.82 6F24 048 lOF9 046 30FL1 048 AC044 1.113 148 EF42 048 
3R4OY,068 6F25 040 10F18 086 30FL2 076 AC2PEN E1148 0-53 EF54 098 
31/411 0.313 6F28 0.28 10LD11068 30F1.12 0-71 0-98 EA50 048 EF73 0.73 
IY3GT 028 6F28 0.70 10P13 064 30FL14070 AC2PENDD EA76 048 EF80 028 
3Z3 046 6F32 0.16 10P14 1-10 301.1 081 098 EABC80 EF83 042 
37.411 0-35 6060 0.76 10P18 032 301.15 080 AC6/PEN 081 EF85 042 
3/3012 0-67 6H60T 045 12A6 088 30L17 0-71 0.88 EAC91 048 EF86 081 
3480 048 6J5G 049 12A06 040 30P4MR AC/PEN(7) EAF42 0.49 EF89 0.84 
34.07 046 6J6GT 0ß9 12AD6 040 0.98 0-98 11834 0-20 EF91 017 
3405 0.86 616 048 12AE6 0P48 30P12 0.89 AC/THl . EB91 041 EF92 0-83 
3AK5 026 617G 0ß4 124T6 048 30P16 0.81 050 E8C41 0-48 EF97 046 
34K6 080 6170T 088 12AT7 0.17 30P18 0-81 AC/TP 0-98 EBC81 048 EF98 083 
3-81.5 0-11 6570 0-10 13A116 0ß2 30P19/ AL60 0-78 EBC90 020 EF183 0-27 
32314 0-88 6K70T028 12AU7 0-80 30P4 0.80 ARP3 046 EBC91 040 EF184 040 
3AM8 0-17 6K80 018 12AV6 028 30PL1 081 ATP4 012 EBF80 042 EFP80 0.63 
3AN8 0.49 61.1 0.98 124%7 0ß3 30PL12038 AZ1 0.40 EBF83 0.40 131190 032 
34Q5 0.24 6L6GT 049 124Y7 048 30P1.13 0-78 AZ31 0-48 EBF89 040 EK90 022 
34R6 1-00 6170T 0.83 12BA6 0.80 30P1.14 0.87 A741 0.68 EBL21 080 5132 012 
3AT6 080 61.18 0.46 128E6 0.80 30PL15089 13319 0.81 E053 0-83 EL34 044 
3A116 0-21 8139 148 128117 0ß7 3543 060 C1.33 0-91 EC54 0.60 11L37 087 
BAVB 0-30 61.020 0-48 12E1 046 35A5 0.76 CVO 048 E086 0.63 EL41 064 
BBBG 0-13 6N7GT 0-40 12J7GT048 36D5 0.70 CV988 0-10 EC88 0-80 EL42 0.5E 
51346 0.21 13P15 Oß8 12K5 060 33L60T -42 CY1C 0.63 EC92 0.36 51.81 0.5( 
BBCB 0.50 61:28 0.59 12K7GT 84 35W4 0-093 CY31 089 ECC32 1.58 EL83 042 
38E6 0ß8 6Q70 040 12Q70T028 35Z3 0.60 1383 026 ECC33 1.58 11L84 0ß1 
3B116 0-43 11Q7GT 0.48 1213A7GT 35Z4GT -24 DAC32 0.88 ECC40 040 5185 04( 
BBJB 040 61170 0-35 040 35ZSGT .80 DAF91 020 ECC81 0.17 EL86 04( 
1313Q5 0.23 6117 066 12807 046 50115 0-35 DAF96 046 ECC82 0ß0 5191 022 
3BQ74 048 88A7GT 46 12807 0.88 5005 0.82 DD4 058 E0093 0P23 51.95 041 
1313117 0-79 6807GT048 128117 0.16 5001360 DF33 0-37 ECC84 040 31134 0.91 
BBRB 088 6807GT043 12817 Oßß 2-17 DF91 0-14 ECC85 0-27 23180 041 

EM8I 0.40 
EM83 076 
5M84 088 
EM87 048 
EY61 0-35 
EY81 036 
EY83 0-56 
EY84 060 
EY88/7 0-81 
EY88 0.48 
EY91 0-68 
EZ35 0ß6 
EZ40 040 
EZ41 0-48 
EZ80 0.88 
E7.81 0.88 
EZ90 0.88 

PC88 0.49 
PC95 0.58 
PC97 048 
PC900 046 
PCC84 0.81 
PCC85 0.29 
PCC88 0.44 
PCQ89 0.48 
PCC189 0.49 
PCF80 0.29 
PCF82 0-81 
PCF84 040 
PCF88 0-46 
PCF200 0.87 
PCF800042 
PCF8010.88 
PCF8020.40 
PCF805068 

0.76 PCF8060.69 
FW4/800 PCF808070 

0-75 PC11200 82 
11Z30 0-35 PC1.82 038 
GZ32 0.48 PCL83 090 
OZ33 070 PC1.84 0-35 
GZ34 0-58 PCL86 0-40 
OZ37 0.76 PCL88 0.87 
HABC80 PCL8010-81 

0-45 PC1.606/ 
111.130 0.80 PC185 
HL23DD 049 

040 PD500 1-44 
11L41DD PEN4DD 

0.98 1-38 
317.4200 PEN45 046 

0.60 PEN45DD 
HN309 1.40 0.76 
HVR2 0.68 PEN48 O40 
HVR2A PEN453DD 

058 098 
1W3 0-38 PENA40-98 
1W4/360 PENDD 

088 /4020 0-88 
IW4/500 PFL200 -54 

088 PI.33 038 
KT2 0.86 P1.36 0.47 
KT8 1.76 PL81 046 
KT41 0.98 PL81A 0.50 
KT44 1.00 P1.82 081 
KT63 0.25 P1.83 088 
KT86 048 PL84 0-31 
KT74 048 PL302 080 
KT76 088 P7.504/ 
KT81 800 500 0-84 
KT88 1-70 PL505 180 
KTW61 43 P1.508 0-90 
KTW62 438 PL509 130 
KTW63 .50 PL801 089 
1.63 0-19 PL802 0.76 
318162 048 PM84 048 
31E1400 .74 P%4 1.18 
M111.4 0.76 P%26 110 
MHLD6 76 PY32/3 050 
11U12/141 FY80 088 

0.88 PY81 086 
N78 2.05 PY82 0.25 
N108 140 
N308 096 
N339 046 
N709 0-88 
P61 0.49 
PABC80 .g4 
P088 0.49 

PY83 0-27 
PY88 0.83 
PY301 080 
PY500 0-96 
PY800 086 
PY801 044 
PZ30 0.48 
QQV03/10 

1-20 
Q875/20 

088 
Q895/10 -49 
Q8150/15 

048 
QV04/7 048 

811 0.98 
1116 1.76 
R17 0.88 
1118 0.50 
R19 0.31 
R20 0.69 
1152 0.36 
R0I/240A 

1.98 
RK34 0-38 
BP13C 033 
BP42 0.76 
BP61 048 
TH4B 0.60 
TH233 0.98 
TP2620 0.98 
UABC80 .300 
13ÁF42 0.60 
UBC41 016 
1311081 0.40 
UBF80 0-29 
UBF89 0.81 
111121 0.66 
U092 046 
UCC84 044 
110085 046 
UCF80 046 
Ú03I21 040 
Ú0H42 0.81 
UCH81 0.81 
UCL82 044 
1101.83 0.49 
UF41 0.50 
UF42 0.80 
UF80 046 
UFOS 0.84 
UF86 0.88 
ÚF89 0.29 
111.41 0.59 
111,46 0.88 
1.11.84 0-32 
113180 0.33 
URIC 0.53 
MI5 048 
17119 040 
UÚ12 Oß8 
UY1N 0.50 
ÚY21 0.56 
ÚY41 048 

UY85 0-27 
U10 046 
U12/14 0-38 
U16 0-76 
U17 046 
1318/20 0-76 
1119 1.73 
U22 049 
1125 0.66 
U26 0.69 
1331 040 
U33 1.50 
U35 0-88 
1737 1-76 
U45 0-78 
1147 046 
U49 0.59 
U50 0-28 
U76 Oß4 
U78 0.22 
U107 0.92 
13153 0.25 
11191 0.80 
U192 0.26 
13193 0$4 
U251 0-70 
13281 0.40 
U282 040 
11291 050 
1/301 0-40 
11329 0-70 
11381 0-27 
11403 038 
U404 088 
11801 096 
114020 048 
VP2 068 
VP13C 086 
VP23 040 
VP41 048 
VR75 1.25 
VR105 038 
VT6IA 036 
VT501 0.16 
VUIlI 0-44 
VU12Ó 080 
V11120A 40 
VI/133 046 
W76 044 
W91M 048 
W107 0.50 
W729 0.80 
XE3 6-00 
XFY12 0.48 
X111.5 0-48 
X41 060 
X65 0-60 
X101 1.53 
Z329 070 
Z749 0.70 

Transistors 
and Diodes 
1N1124A 

0.53 

1N4952 060 
2N404 0-18 
2N966 0.58 
2711756 0.50 
2N2147 045 
2N2297 0.23 
2N2369A 

0.88 
2N2613 0.89 
2373053 048 
2N3121 2-60 
2873703 0.19 
2N3709 0.20 
3773866 1.00 
2N3988 0-60 
28323 0.60 
AA119 016 
AA120 015 
AA129 0.16 
AAZ13 0.18 
AC107 Od6 
AC113 0.25 
AC114 0.40 
AC127 0-17 
AC128 0.20 
AC154 0-26 
40156 Oß0 
AC157 0.26 
AC163 0.25 
AC166 0.26 
AC167 0.60 
AC168 048 
AC169 0.33 
AC176 0$6 
AC177 0-28 
ACY17 0.26 
ACY18 0.24 
ACY19 049 
ACY20 0-18 
ACY21 049 
ACY22 0-16 
ACY28 048 
AD140 048 
AD149 0.50 
AD761 OP46 
AD162 0.46 
ADT1400.88 
AF102 0.90 
AF106 0-50 
AF114 Oß6 
AF115 0.15 
AF117 0.19 
AF119 0.23 
AF121 040 
AF124 0.25 
AFI26 048 
AF139 066 

AF178 088 
AF180 048 
AF181 0.70 
AF186 0-56 
AF239 038 
A8Y27 048 
A8Y28 048 
A8Y29 0-50 
BA102 046 
BA115 0-14 
BA116 026 
BA129 0.18 
BA130 0-10 
BA153 0-15 
BCY10 0.46 
BCY12 0-60 
BCY33 0-20 
BCY34 098 
BCY38 0.28 
130,139 0.86 
BC107 048 
BC108 0-13 
BC113 026 
BC115 045 
BC116 0ß6 
BC118 0-23 
BCZI1 048 
BD119 046 
BF154 026 
BF158 Oß9 
BFI59 0-86 
BF163 0130 
BF173 0-38 
BF180 040 
BF181 040 
BF185 0-40 
BF194 0.16 
BFY50 028 
BFY51 019 
BFY52 080 
BTX34/400 

2-00 
BY100 018 
BY101 0-15 
BY105 0-18 
BY114 0-18 
BY126 016 
BY127 0.18 
BYY23 1.00 
BYZ10 0.223 
BYZ11 0.86 
BYZ12 0.86 
BYZ13 0.86 
BYZ15 1.76 
C012E 020 
C064H 020 
F8Y11A ß8 

F8Y28A -23 
0D4 038 
ODO 0-28 
ODO 0.28 
OD8 0.20 
OD9 0ß0 
GD11 020 
GD12 0.20 
0014 0-50 
111115 0-40 
GD16 0.80 
GET111 -78 
0ET113 -20 
GET116 -40 
GET118 -20 
GETI19 40 
0ET573 88 
GET587 -43 
GET872 -95 
GET873 .16 
GET882 -50 
GET887 ß8 
0ET889 133 
GET890 88 
GET896 23 
GET897 88 
GET898 433 
0E1113 0.18 
0EX35 042 
GEX36 060 
0EX45 088 
GEX55 076 
GT3 0-26 
Ml 016 
M3 0.16 
MAT100 39 
MAT101 48 
MAT120 -89 
MAT121 -43 
045 028 
0A9 0.18 
0410 0-43 
0A47 0-10 
0A70 0.16 
0473 0.16 
0A79 0.09 
0481 0.09 
0485 O08 
0486 080 
0490 0-18 
0491 0-00 
OA95 000 
04200 009 
04202 0-10 
oA210 048 
0A211 048 
0019 1-26 

0022 088 
0023 088 
0024 048 
0025 0-38 
0026 0.24 
0028 080 
0029 0.83 
0035 0.32 
0036 0.43 
0038 0.48 
0041 060 
0042 088 
0043 1-18 
0044 040 
0045 0'11 
0046 0.16 
0065 148 
0070 018 
0071 0-11 
0072 0-11 
0074 0.28 
0075 0-11 
0076 0-16 
0077 0.27 
0078 016 
OWBD 0-16 
0079 0-40 
0081 011 
00810 011 
0082 041 
003213 0-11 
0083 0.20 
0084 0.24 
00123 083 
00139 0.23 
00140 046 
00169 0.28 
00172 046 
00200 0-22 
00201 0-38 
00202 0.43 
00203 040 
0C204 0-80 
00205 0.43 
00206 0-50 
00812 0-40 
OCP71 146 
ORP12 0.63 
B6M1 0ß6 
8M1036 0.50 
8T1276 0.60 
fiX/16 0.18 
U14706 026 
XZ30 026 
Y543 0-18 
Y728 0.18 
ZE12V7 09 

SEATOHED TRANSISTOR SETS:- 
LPI2 (AC11S, AC154. AC157. AÁ120). 0 68 
1-00810 and 2-0081, 0.43 
1-0044 and 2-0045. 0.43 
1-0082D and 2-0082, 0.48 Set of 3-0083 0.86 
S.T.C. 1 watt Zener Diodes. 3.4v.. 2.7v.. 3.0v.. 
3.6v., 4.3v.. 13v., 15v., 16v., 20v., 0.18 each. 

All goads are unused and subject to the manufacturers' guarantee. We do not handle manu- 
factures' seconds nor rejects, which are often described as "new and tested" but have a limited 
and unreilab a life. Business hours Mon: Fri. 9-5.30 p.m. fiats. 9-1 p.m. Littlehampton closed Bats. 
Terms of business. Cash or cheque with order. Post/packing 0.03 per item, subject to a 
minimum of 0.09. Orders over 5.00 sent free. All orders cleared same day by first class mall. 
Any parcel insured against damage in transit for 0.03 extra. Complete catalogue with con- 
ditions of sale 0.07 post paid. No enquiries answered unless B.A.E. is enclosed for reply. 

MARCONI SIGNAL GENERATOR TYPE TF -144G: Freq. 
85 Kc/s-25Mc/s in 8 ranges. Incremental: ± 1% at 1Mc/s. Output: 
continuously variable 1 microvolt to 1 volt. Output Impedance: 
i microvolt to 100 millivolts, 10 ohms 100mV -1 volt - 52.5 ohms. 
Internal Modulation: 4000/s sinewave 75% depth. External Modu- 
lation: Direct or via internal amplifier. A.C. mains 200/250V, 
40-100c/s. Consumption approx. 40 watts. Measurements 29 x 
121 x 10 in. New condition. £45 each, Second hand condition 
£27.50 each, Carr. £1.50. 
MARCONI SIGNAL GENERATOR TYPE TF-144H/S: 
Frequency Range 10K0/s-72Mc/s. RF Output 2µV -2V at 5052. 
Int. Mod. 400 and 1000c /s. Excellent condition with Manuals. 
£200.00 each. Carr. £2. 
TELEPRINTER CREED TYPE 7B: "as new" condition, in 
original packing case, £25.00 each. Second-hand condition (excel- 
lent order), no parts broken, £15.00 each. Carriage both types £2. 

FREQUENCY METER BC -221: 125-20,000 Kc/s, complete with 
original calibration charts. Checked out, working order £18.50 
+ £1 carr.; OR BC -221 (as received from Ministry), good condition, 
less charts, £8.50 + £1 carr. 

FOR EXPORT ONLY 

BRITISH & AMERICAN 
COMMUNICATION EQUIPMENT 

VRC.19X Trans-ceiver, 150-17OMc/s, 2 Channel, 20 Watts, Output 12/24V d.c. 
operation. General Electric Transmitter, 410-419Mc/s, thin line tropo scatter 
system, with antennae. W.S. Type 88, Crystal controlled, 40-48 Mc/s. W.S. Type 
HF -156, Mk. II, Crystal controlled, 25-7.5 Mc/s. W.S. Type 62, tunable, 1.5-12 
Mc/s. C.44, Mk. II, Radio Telephone, Single Channel, 70-85 Mc/s, 50 watts, 
output, 230V. a.c. input. G.E.C. Progress Line Tx Type D036, 144-174 Mc/s, 
50 watt, narrow band width. A.C. input 115V. BC -640 Tx, 100-156 Mc/s, 50 
watt output, 110V or 230V input. STC Tx/Rx Type 9X, TR1985; RT1986; 
T1í1987 and TR1998, 100-156 Mc/s. TRC-1 Tx/11x, Types T.14 and R.19, 
FM 60-90 Mc/s. With associated equipment available. Redifon GR410 Tx/Rx, 
SSB7 1.5-20 Mc/s. Sun -Air Tx/Rx Type T -10-R. Collins Tx/Rx/Type 18S4A. 
Collins Tx/Rx Type ARC -27, 200-400 Mc/s, 28V d.c. With associated equipment 
available. ARC -5; ARC -3; and ARC -2 Tx/Rx. BC -375; 433G; 348; 718; 458; 
455 Tx/Rx. Directional Finding Equipment CRD.6 and RD.2 complete 
Sets available and spares. Complete system with full set of Manuals. 

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 Carr. 

RECEIVER BC -348: Operates from 24V d.c. Freq. Range 200- 
500 Kc/s, 1.5-18Mc/s. Secondhand £20 each, £1 Carr. 

APR -9 SEARCH RECEIVER: Complete with two Tuning Units 
TN128, 1000-2600Mc/s, and TN129 2300-4450Mc/s. £250.00 each. 

APR -5 UHF RECEIVER: 1000-6000Mc/s, 115V a.c. Circuit. 
Oscillator, 6 IF Stages, Detector, Video Amplifier and Audio 
Amplifier. £120.00 each, Carr. £2. 

RCA COMMUNICATION RECEIVER AR88: A.C. mains 
input. 110V. or 250V. Freq. in 6 bands, 535 Kc/s -32 Mc/s. Output 
impedance 2.5-60052. Complete with crystal filter, noise limiter, 
B.F.O., H.F. tone control, R.F. & A.F. variable controls. Good 
second hand condition (guaranteedoworking) £45 to £65 each. 
Carr. £2.00. 

If wishing to call at St , 

for eppoiMrnant 
please telephone W MILLS 3-B TRULOCK ROAD, LONDON, N17 OPG De. - 

Phone: 01-808-9213 
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SOLARTRON PULSE GENERATOR GP1101.2: Period -2 microsecs to 
100 msec; Pulse Duration -1 microsec to 100 msec; Delay time -1 microsec 
to 10 msec. All continuously variable in 5 ranges with fine control. Accuracy 
±10%. Pulse Amplitude -0.5V -100V. Accuracy ±10% continuously variable 
in 4 ranges with fine control. Double Pulses; Pre -Pulse; Triggering; Square 
Wave 0/put; Squaring Amplifier. Input -100-250V, 50-60 c/s. New condition 
with Manual. Price: £85 each + £125 carr. 

USM-24C OSCILLOSCOPE: 3 in. oscilloscope with 2c/s to 10Mc/s 
vertical response, and 8c/s to 800Kc/s horizontal response. Sensitivity 50 mv. 
rms/inch. Triggered sweep, built-in trigger pulses and markers. Mains input 
115V, 50c/s. Complete with all leads, probes and circuit diagram. £42.50 
each, carr. £2. 

0S -48/U OSCILLOSCOPE: A general purpose oscilloscope suitable for 
measuring signals from 0-1000V d.c. to over 50,000 c.p.s. (Further details 
on request, S.A.E.) £35 each, carr. £1.50. 

SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard). 
A portable, self-contained, general-purpose test equipment designed for use 
with radio and radar receivers and for other applications requiring small 
amounts of RF power such as measuring standing -wave ratios, antenna and 
transmission line characteristics, conversion gain, etc. Both the output freq. 
and power are indicated on direct -reading dials. 115V, AC, 50 c/s. Freq.- 
1800-4000 Mc/s. CW, FM, Modulated Pulse -40-4000 pulses per sec. Pulse 
Width -0.5-10 microsecs. Timing-Undelayed or delayed from 3-300 micro - 
secs from external or internal pulse. 0/put-1 milliwatt max., 0 to -127 db 
variable. O/put Impedance -50 Q. Price: £120 each + £2 carr. 

SIGNAL GENERATOR TYPE 902: (P.R.D.). A portable, general-purpose, 
broadband, microwave signal generator designed for testing and maintenance 
of aircraft radio and radar receivers in the SHF band. The RF output level is 
regulated by a variable attenuator calibrated in dbm. The frequency dial is 
calibrated in Mc/s. Provision is made for external modulation. Power Supply - 
115V, +10° A.C., 50 c/s. Freq.-3650-7300 Mc/s. Internal Transmission- 
CW, Pulse, FM. External Transmission -Square Wave, Pulse. Power 0/put- 
0.2 milliwatts. 0/put Attenuator: -7 to -127 dbm. Load -50 Q. Price: 
£135 each + £2 can. 

TEST SET TS -147C: Combined signal generator, frequency meter and 
power meter for 8500-9600 Mc/s. CW or FM signals of known freq and power 
or measurement of same. Signal Generator: 0/put -7 to -85 dbm. Trans- 
mission -FM, PM, CW. Sweep Rate -0-6 Mc/s per microsec. Deviation -O- 
40 Mc/s per sec. Phase Range -3-50 microsec. Pulse Repetition Rate -to 
4000 pulses per sec. RF Trigger for Sawtooth Sweep -5-500 watts peak. 
0.2-6 microsec. duration, 0.5 microsec pulse rise time. Video Trigger for 
Sawtooth Sweep -Positive polarity, 10-50V peak. 0.5-20 microsec duration at 
10% max. amplitude, less than 0.5 microsec rise time between 90% and 10% 
max. amplitude points. Frequency Meter: Freq. 8470-9360 Mc/s. Accuracy - 
+2.5 Mc/s per sec. absolute, + 1.0 Mc/s per sec. for freq. increments of less 

than 60 Mots relative, ±1.0 Mc/s per sec. at 9310 Mc/s per sec. calibration 
point. Accuracy measured at 25° C and 60 humidity. Power Meter: Input: + 7 
to + 30 dbm. Output -7 to - 85 dbm. Price: £75 each + £1 carr. 

SIGNAL GENERATOR TS-418/URM49: Covers 400-1000 Mc/s range. 
CW, Pulse or AM emission. Power Range -0-120 dbm. Price: £105 each 
+ £125 carr. 

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 50 0. 
Price: £85 each + £1.50 carr. 

FREQUENCY METER TS -74 (same TS -174): Heterodyne crystal con- 
trolled. Freq. 20-280 Me/s. Accuracy .05%. Sensitivity 20 mV. Internal Mod. 
at 1000 c/s. Power Supply -batteries 6V and 135V. Complete with calibration 
book. (Manufactured for M.O.D. by Telemax. "As new" in cartons.) £75 each. 
Fully stabilised Power Supply available at extra cost £7.50 each. Carr £1.50. 

CT.54 VALVE VOLTMETER: Portable battery operated. In strong metal 
case with full operating instructions. 2.4V -480V. A.C. or D.C. in 6 Ranges, 
10 to lOMegO in 5 Ranges. Indicated on 4in. scale meter. Complete with 
probe, excellent condition. £1250, carr. 75p. 

CT.381 FREQUENCY SWEEP SIGNAL GENERATOR: 85Kc/s-30Mc/s 
and response curve indicator with 6in. CRT tube and separate power supply. 
Fully stabilised. Price and further details on request. 

CANADIAN HEADSET ASSEMBLY: Moving coil headphones 1000 with 
chamois leather earmuffs. Small hand microphone complete with switch and moving 
coil insert. New Condition. £1.75 each, post 25p. 
HEADSET ASSEMBLY TYPE No. 10: Moving coil headphones and micro- 
phone. (Similar to above) new tond. £1.75, post 25p; or second-hand cond. 
£125, post 25p. 
HEADSET ASSEMBLY: with lightweight boom microphone. Good second- 
hand condition. £2.50, post 75p. 
DLR HEADPHONES: 2 x balanced armature earpieces. Low resistance. 
£125 a pair, 25p post. 
POWER UNITS AVAILABLE FOR FOLLOWING SETS: 52 set -mains 
input, 150V C! 60mA and 12V (a` 3 amps, new cond. £3.50. Receiver type 88 
(1475) -mains input, 250V @ 80mA and 6.3V @ 4 amps, new cond. £3.50. 
No. 19 set £2 50. C12 set £4.00. 88 set £2.50. Carriage all types £1 extra. 
STABILISED BENCH POWER SUPPLY: fully smooth, dual output, positive 
or negative, 2-6V; 6-9V; 9-12V and 12-16V all at 2 amps d.c. from mains input. 
£25 + £2 carr. 
DIGITAL VOLTMETER & RATIOMETER Model BIE. 2116, £65, carr. £2. 
DIGITAL VOLTMETER Model BIE. 2114, £55, carr. £2. (Mnftrs. Blackburn 
Instruments). 
MARKA SWEEP GENERATOR MODEL VIDEO (Kay Electric, USA) 
£65, carr. £2. 

ROTARY CONVERTERS: Type 8a, 24 v D.C., 115 v A.C. @ 1.8 amps, 
400 c/s 3 phase, £6.50 each, post 50p. 24 v D.C. input, 175 v D.C. ® 40mA. 
output, £1.25 each, post 20p. 
CONDENSERS: 40 mfd, 440 v A.C. wkg. £5 each, 50p post. 30 mfd 600 v wkg. 
d.c., £3.50 each, post 50p. 15 mfd 330 v a.c., wkg., 75p each, post 25p. 10 mfd 
1000 v. 63p each, post 13p. 10 mfd 600 v. 43p each, 25p post. 8 mfd 2500 v. £5 
each, carr. 63p. 8 mfd 600 v. 43p each, post 15p, 8 mfd. 1% 300 v. D.C. £125, 
post 25p, 4 mfd. 3000 v. wkg. £3 each, post 37p. 4 mfd 2000 v. £2 each, post 25p. 
4 mfd 600 v., 2 for £1. 025 mfd, 2Kv, 20p each, post 10p. 0.01 mfd MICA 2.5Kv. 
£1 for 5, post 10p. Capacitor 0125 mfd, 27,000 v. wkg. £3.75 each, 50p post. 
TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec. 
6,000 ohms. Price £125, post 25p. 
SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2.50 each. 
post 30p. 
CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps, £2.50 each, carr. 75p. 
OHMITE VARIABLE RESISTOR: 5 ohms, 54 amps; or 40 ohms at 2.6 amps. 
Price (either type) £2 each, 25p post each. 
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. 
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, 10Mfd 1500V and 
10Mfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Valves type 5Z3. 
2 x 511 windings @ 3 Amps each, and 5V @ 6 Amp and 4V @ 0.25 Amp. Mounted 
on steel base 19"Wx11"Hx14"D. (All connections at the rear.) Excellent condition 
£6.50 each, carr. £1. 
AUTO TRANSFORMER: 230-115V, 50-60c/s, 1000 watts. mounted in a strong 
steel case 5" x 61" x 7". Bitumen impregnated. £6 each, Carr. 63p. 230-115V, 
50-60c/s, 500 watts. 7" x 5" x 5". Mounted in steel ventilated case. £3.50 each, 
Carr. 50p. 
LT TRANSFORMER: PRI 230V. Output 4 x 6.3 at 3 amps each winding, 
34" x 4" x 5". Fully shrouded £1.50 post 50p. 
MODULATOR UNIT: 50 watt, part of BC -640, complete with 2 x 811 valves, 
microphone and modulator transformers etc. £7.50 each, 75p cary. 
CATHODE RAY TUBE UNIT: With Sin. tube, Type 3EG1 (CV1526) colour 
green, medium persistence complete with nu -metal screen, £3.50 each, post 37p. 
APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com- 
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 50p. 
ANTENNA WIRE: 100 ft. long. 75p + 25p post. 

APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter. 
£125, post 25p. 
VARIABLE POWER UNIT: Complete with Zenith variac 0-230V., 9 amps.; 
24 in. scale meter reading 0-250V. Unit is mounted in 19 in. rack. £15 each, 
£1.50p can. 
AIRCRAFT SOLENOID UNIT D.P.S.T.: 24V, 200 Amps, £2 each, 25p post. 
RADAR SCANNER ASSEMBLY TYPE 122A: Complete with parabolic 
reflector (24 in. diameter), motors, suppressors, etc. £35 each, £2 carr. 
DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each 
0.9 ohms. Tolerance ± 1% £3 each, 25p post. 90 ohms per step. 10 positions, 
total value 900 ohms. 3 Gang. Tolerance ± 1% £3.50 each, post 25p. 
MARCONI DEVIATION TEST SET TF -934: 2.5-100Mc/s (can be extended 
up to 500Mc/s on Harmonics). Dev. Range 0-75Kc/s in modulation range 50c/s- 
15Kc/s. 100/250V. a.c. £45 each, £1.50 carr. 
CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range 
3000-10,000Kc!s. Mains 230V, 50c/s. Measures crystal current under oscillatory 
conditions and the equivalent parallel resistance. Crystal freq. can be tested in 
conjunction with a freq. meter. £1250 each, £1 carr. 
LEDEX SWITCHING UNIT: 2 ledex switches, 6 Bank and 3 Bank respectively, 
6 Pos.; 1 Manual switch, 16 Bank 2 Pos. £4 each, 50p post. 

GEARED MOTOR: 24c. D.C., current 150mA, output 1 rpm, £1.50 each, 
25p post. ASSEMBLY UNIT with Letcherbar Tuning Mechanism and 
potentiometer, 3 rpm, £2 each 25p post. SYNCHROS: and other special 
purpose motors available. List 3p. 

DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. lhp) 12,000rpm. 
£5 each, 50p post. 
GEARED MOTOR: 28V d.c. 150 rpm (suitable for opening garage doors). 
£4 each, 50p post. 
SMALL GEARED MOTOR: 24V d.c., output 200 rpm. Meas'm'ts 1}in. 
dia. x 3}in. long. £2 each, 23p post. 

FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters 
0-9999, with locking and reset controls mounted in 3in. diameter case. Price £2 
each, 25p post. 

COAXIAL TEST EQUIPMENT: COAXWITCH-Mnftrs. Bird Electronic 
Corp. Model 72RS; two -circuit reversing switch, 75 ohms, type "N" female 
connectors fitted to receive UG-21/U series plugs. New in ctns., £6.50 each, 
post 37p. CO -AXIAL SWITCH-Mnftrs. Transco Products Inc., Type 
MI460-22, 2 pole, 2 throw. (New) £6.50 each, post 25p. 1 pole, 4 throw, 
Type M1460-4. (New) £6.50 each, post 25p. 

PRD Electronic Inc. Equipment: FIXED ATTENUATOR; Type 130c, 
2.0-10.0 KMC/SEC. (New) £5 each, post 25p. FIXED ATTENTUATOR: 
Type 1157S-1 (New) £6 each, post 25p. 

MOVING COIL INSERT: Ideal for small speakers or microphones. Box of 3 £1, 
post 23p. 
HAND MICROPHONE: (recent design) with protective rubber mouthpiece. 
£2, post 23p. 
MICROLINE IMPEDANCE METER MODEL 201: 5300-8100Mc/s. £75 
each, £1 carr. 
MICROLINE DIRECTIONAL COUPLER MODEL 209: 5260-8100Mc/s. 
24DB. £12.50 each, post 35p. 

CALLERS BY TELEPHONE W MILLS 
3-B TRULOCK ROAD, LONDON, N17 OPG 

APPOINTMENT ONLY Phone: 01-808 9213 
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i nsonsI 7311 
for RELAYS ÁÑó t ÓóE 

3000 

BUILT TO YOUR SPECIFICATION 
Contacts up to 8 changeover 

* QUICK DELIVERY * KEEN PRICES 
* DUST COVERS-QUOTATIONS 

BY RETURN 

UNISELECTORS AVAILABLE FROM STOCK: 3 LEVEL, 4 LEVEL, 
5 LEVEL, B LEVEL, II LEVEL. WRITE OR PHONE FOR DETAILS. 

METERS, DC Moving coil type, 2 in. flush round, complete with fixing clip. 3 types. 
0-5 amp, 0-20 volts or 0-40 volts C2 -7S each. New six -page instrument list now available. 
P.O. STANDARD EQUIPMENT RACKS. 6 ft. U channel sides, drilled for 19 in. panels. 
Heavy Angle Base [9SO each. Cge. El -50. 
GEARED MOTORS. I r.p.m. or 3 r.p.m. 4 watts very powerful, reversible 24v. 
A.C. El 7S, post 20p, can be operated from A.C. mains with our LI Transformer. Post 30p. 
GEARED CAPACITOR MOTORS, 220/240v, 50cy., 30 watts, 300 r.p.m., also spindle 
for 1,425 r.p.m. Very powerful. £5 each. Post 50p. 

MINIATURE DIGITAL INDICATOR, size of digit I in., 28 v. lamps. 
0 through 9 with right and left hand decimal points, quick disconnect at rear 
for easy lamp replacement, when one of the twelve lamps at the rear of the unit 
is lighted, the lamp projects the corresponding digit on the condensing lens 
through a projection lens on to the viewing screen pt the front of the unit. 
Brand new £250 each. 

EQUIPMENT WIRE P.V.C. covered LA per 1,000 yds. 7/.0076, 14/.0048 
type I and 2, all colours. 14¡.0076 type 11, Red and Natural only E10 per 1,000 yds. 

MINIATURE BUZZERS, 12 volts, with tone adjuster 40p each as illustrated. 
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS size 5S. 
4 pole 11 way and off £5 -SO. 24 pole II way and off [1050. 54 pole On/Off 57.50. 
SINGLE FUSE HOLDERS. Belling Lee L356 one hole fixing. 10p each. 

IVEEDER-ROOT 
MAGNETIC COUNTERS WITH ZERO RESET BOO COUNTS 

PER MINUTE. 6 Figures. General Purpose Type. I10v. A.C. £5 post 20p. 

Send for new potentiometer list, Wire Wound and Carbon types 
available from stock. 

HIGH SPEED COUNTERS 
31 in. x I in 10 counts per second, 
with 4 fig . The following D.C. 
voltages are available, 6 v., 12 v., 
24 v., 50 v., or 100 v. 
Also supplied with auxiliary contacts. 
normally open 4Op extra. £1.75 

L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 

Phone: 01-684 0236 Grams: WILCO CROYDON 

or MAINS 
BATTERY 

PORTABLE RECEIVER SUPERHETERODYNE 

8 WAVEBANDS. The most exciting radio ever! 
Picks up ALL THE USUAL BBC Programmes. * All the new 

local radio stations. * Continental * World-wide trans- 
missions. * Pop Pirates * Radio Hams. * Aircraft. 
* Shipping. * Police. * Taxis. * RA.C. * AA. * Fire 

Brigades. * T.V. Sound. * Ambulances and 10000 more. 
THE BEST PORTABLE RADIO EVER MADEI We think so. 

What radio priced at under £120 gives you such a varied 
choice of transmissions? As well as the standard long 

and medium wavebands it has three shortwave bands (including 
the Marine and Trawler Band) AND NO LESS THAN THREE 
V.H.F. BANDS trsfy a complete WORLD-WIDE communica- 
tions Receiver. Hours and hours of enjoyable Iistening.JUST 
THINK I one minute you can be listening to your favourite 
B.B.C. programme and then-at the flick of a switch-you can 

tune into the control tower and hear a crippled airliner being 
talked down to safety. Or listen to the trawlers and Ocean-going 
liners) Eavesdrop on the taxi -cabs, fire brigades, ambulances, A.A., 

RA.C. and 100s of other R.T. mobiles-even your local police!! 
Extensive shortwave coverage can give you Australia. Pakistan, 
Luxembourg. North America, Far East. etc., etc., you name it- 
it gets it! Manufactured by one of the world's leading specialists 
in communications and T.V. equipment, each set carries a FULL 
3 -YEAR WRITTEN GUARANTEE. Beautifully finished in black 
leather and stainless steel-will add distinction to any living 

room. Completely portable. 12ín. x 9in. x 4in. using standard 
batteries-er can be plugged directly into mains. 17 transistors, 
8 diodes, 1 thermister, internal ferrite rod aerial PLUS two 
external telescopic antennae-with sockets for additional 
aerials or car aerials. Complete with Beat Frequency Oscillator 
for the real enthusiast! Automatic Frequency Control-locks o to 

a station and ensures Drift -Free reception, Tone control. 

Fine squelch control. Hi -Fidelity earphone which ---- 
automatically cuts out the main speaker when in use. 

local DX switch. FREQUENCIES: Long W 150-350 Kcs. 

Medium W 540-1650 Kcs. Marine 1.8-4 Mcs. Short W 

1.3-7 Mcs. Short Wave 2 9-22 
Mcs. F.M. (V.H.F.) 8-108 Mrs. 
Aircraft (V.H.F.) 108-136 Mu. 
Public Service (V.H.F.) 148- 
174 Mcs. 

THE ULTIMATE in communications 

receivers-used by professionals and 

Amateur enthusiasts all overtheworld. 

INSTANT CASH RERINO if not over- 

whelmed by the superb tone clarity and 

performance range. 

CASH PRICE 

£47.50 
Plus 50p post & packing or sent for 

Cl 2.50 deposit and 6 mantmantlepay- 

ments of C7. Tonal Credit Price 

f54.40 . 50p p&p). Refund g'tee. 

I 

_ .. ._ -_ : 

..-__ 
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5T SCIENTIFIC & TECHNICAL ® 507-511 LONDON ROAD, WESTCLIFF, ESSEX 

WW -081 FOR FURTHER DETAILS 

4 -STATION INTERCOM 

Ou 

£6751y 
Solve your communication problems with this 
new 4 -Station Transistor Intercom system 
(1 master and 3 subs), in de luxe plastic 
cabinets for desk or wall mounting. Call/talk/ 
listen from Master to Subs and Subs to 
Master. Operates on one 9 v. battery. On/off 
switch. Volume control. Ideally suitable to 
modernise Office, Factory, Workshop, Ware- 
house, Hospital, Shop, etc., for instant inter- 
departmental contacts. Complete with 3 con- 
necting wires, each 86 ft. and other accessories. 
Nothing else to buy. P. & P. £0.40 in U.K. 

OUR 
PRICE 
ONLY 

£3.15 

A top quality DE -LUXE transistorised intercom consists 
of MASTER and SUB for desk/wall mounting. Call, talk 
or listen from either unit. On/Off switch, volume control. 
Ideally suitable as "BABY SITTER" or Door Phone. 
A boon for spastics and invalids. Useful in the home, 
surgery or business for instant 2 -way conversations, 
effective range 300ft. Unsurpassed in QUALITY AND 
PERFORMANCE. Complete with 66ft. connecting 
lead. Battery £0.12 extra. P. & P. £0.25. Price Refund 
if nòt satisfied in 7 days. 

Why not increase efficiency of Office, Shop 
and Warehouse with this incredible De -Luxe 
Portable Transistor TELEPHONE AMPLI- 
FIER which enables you to take down long 
telephone messages or converse without 
holding the handset. A useful office aid. A 
must for every telephone user. Useful for 
hard of hearmg persona. On/off switch. 
Volume Control. Operates on one 9 v. 
battery which lasts for months. Ready to 
operate. P. & P. £0.18 in U.K. Add £0.12 for 
Battery. 
Full price refunded if returned in 7 days. 

WEST LONDON DIRECT SUPPLIES (W.W.) 169 KENSINGTON HIGH STREET, LONDON, We8 

IN 15 MINUTES YOU COULD HAVE CAPACITIVE DISCHARGE 

ELECTRONIC IGNITION FITTED TO YOUR CAR. 
Capacitive Discharge Ignition is recognised as being the most efficient ignition system and 
will give you:- 

CONTINUAL PEAK PERFORMANCE 

UP TO 20% REDUCED FUEL CONSUMPTION 
EASIER ALL-WEATHER STARTING 
INCREASED ACCELERATION & TOP SPEED 

LONGER SPARK PLUG LIFE 

INCREASED BATTERY LIFE 

CONTACT BURN ELIMINATED 
PURER EXHAUST GAS EMISSION 
RADIO INTERFERENCE SUPPRESSED For all petrol engines-cars 

boats ate. Guaranteed for 5yrs 

Complete Installation Kit for 12 volt vehicles £12.95 + 35p P&P. State earth polarity of 
vehicle-POSITIVE or NEGATIVE earth. Unit Construction Kit also available for the radio/ 
electronics constructor 19.95 + 35p P&P. The construction kit includes instructions and 
all components for wiring as positive or negative earth, and is complete with the stove 
enamelled steel case and aluminium base. All components are available separately. 

ELECTRONICS DESIGN ASSOCIATES 
82 BATH ST., WALSALL WS1 3DE. 

VITAVOX 
FOR HIGH QUALITY 

MICROPHONES 
LOUDSPEAKERS 

and ancillary equipment 
Further Information from: 

VITAVOX LTD., Westmoreland Rd., London, NW9 5YB 

(Tel: 01-204 4234) 

1 

WW -082 FOR FURTHER DETAILS 
WW083 FOR FURTHER DETAILS 
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AUDIOTRINE A55 HIGH I UALITY STEREO SYSTEM 

5 + 5 WATT OUTPUT 
Garrard 5200 

Changer with low 
mass pick-up arm 

and Stereo 
Cartridge. 

Controls: TREBLE, 
BASS, VOLUME, 

STEREO, BALANCE. 
Operation on 200-250 v. A.C. 
mains. Output rating I.H.F.M. 

Luxurious Teak Veneer Finished Cabinets. Trans- 
parent plastic 

lver finished facia 
cover plate for unit. 

matching control knobs. 

l -- 

PAIR OF 
LOUDSPEAKER 
UNITS 
incorporating high flux 
Sin. x bin. speaker. 
Size approx. 13 x 71 x 81 ins. 

PRICE COMPLETE 
ONLY £42 Carr. £1.25 L 
Terms: Deposit £5.50 
and 9 monthly payments 
£4.50 (Total £46). 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINED FROM THIS COMPACT LOW PRICED SYSTEM 

FANE ULTRA HIGH POWER 
LOUDSPEAKERS 

All power ratings are 
R.M.S. continuous. 

2 years' guarantee. High flux ceramic magnets. /. 
Heavy cast chassis. ALL CARRIAGE FREE. 

'POP' 100 'POP' 60 

18ín. 100 watt 
14,000 gauss 

8/15 ohms 

£22.05 
Dep.: £6 and 9 
monthly pay- 
ments £2.10 
(Total £2490). 

15in. 60 watt 
14,000 gauss 

8/15 ohms 

£12.90 
Dep.: £3'30 
and 9 monthly 
payments £1.80 
(Total £15). 

FOR BASS GUITAR OR 
ELECTRONIC ORGAN, ETC. 

'POP' 50 
12in. 50 watt 
13,000 gauss 

15 ohms 
f 10.50 

Dep.: £2 and 
9 monthly pay- 
ments £1.15 
(Total £1285). PAIR SUIT 
ABLE ALL 
PURPOSES. 

FANE LOUDSPEAKERS' PO P' 25/2 
Dual cone 150 (for uses other 
than Base Guitar or Electronic 12in. 25watt 
Organ. Carr, free. 6 Or dep.: £1 and 9 monthly pay- 
ments 75D (Total £7.76). 
R.S.C. TA6 6 Watt High Fidelity Solid 

State Amplifier 
200-250v. A.C. mains operated 
Frequency Response 30- 
20,000 c.p.a. -2dB. Har- 
monic Distortion 0.3% at 
1,000 c.p.s. Separate Baas and 

Treble ' lift' and ' cut' controls. 3 input sockets for 
Mike, Gram. Radio or Tape. Input selector switch. 
Output for 3-15 ohm speakers. Max. sensitivity 5mV. 
Output rating I.H.F.M. In fully enclosed enamelled case, 
approx. 91 x 21 x Olin. Attractive brushed silver finials 
facia plate 101 x 311n and matching knobs. 97,50 
Complete kit of parts with full wiringils. 
diagrams and instructions. Carr. 40p 
OB FACTORY BUILT with 12 monthá g'tee. £8'75 
R.S.C. BATTERY,!MAI NS CONVERSION UNITS 
Type BMl. An all -dry battery elimin- 
ator. Size 51 x 4} x ß1n. approx. Com- 
pletely replaces batteries supplying 
1.5 v. and 90 v. where A.C. mains, 2001 
250 v. 50 c/e. Is available. 
COMPLETE KIT WITH DIAGRAM 
83 or READY FOR USE £3.54 

.75 

HIGH QUALITY 
LOUDSPEAKERS 
In teak or afrormosia 
veneered 
cabinets. 
L18 3 or 
15 ohms. 
13 o Sin, 
8-10 Watt Model 
Gauss 10,000 £5'25 lines, Can. 40p 

L12 LILL 20 Watt Model. 
Gauss 11,000 lines. Sire 
18 x 18 x 101n. approx. 
150. Can. 45D. £10.50. 
Or dep £3 and 9 mthly 
P3 ants £1. (Total £12). 

R.S.C. COLUMN 
SPEAKERS 

Covered s Bruine and 
Vynair, ideal for voca- 
lists and Public Add- 
ress. 15 ohm matching. 
TYPE COBS, 80 watts. 
Fitted four Sins high 
flux 8w. speakers. Or 

'ePd23 £17.75 
mthly prate £2 (Total 
£21). Carr. 50p. 
TYPE 04128, 60 watts. 
Fitted four lain. 11,000 line 
15 watt'Speakere. 
Or dep. 84 and 9 £27.50 
mthly. pymte. of 
£3 (To Al £31). Carr. 5p 

AU DIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 1ß1n. 11,000 line 15 watt 
15 ohm high quality speaker, crew -over unit and 
tweeter. Smooth response and extended fre- 
quency range eaeure surprisingly realistic repro- 
duction. Carr, 30p. 
Or SENIOR 16 WATT Inn /11126 
15,000 line Speaker £6'75. Carr. 35p. 

HI-FI LOUDSPEAKER ENCLOSURES 
Teak or Afrormoela veneer finish. Modem design. 
Acoustically lined. All irises approx. Carr. 25p extra. 
3E8 Size 16 x 11 x 91n. Pressurised. 
Gives pleao+ing results with any 81n. £5.35 HI -Fi speaker. 
8E8 For optimum performance with £6.47 

any Bin. HI-FI 'speaker. 22 x 16 x 9fn. Ported 
8E10 For outstanding results with Hi-Fi 101n. £6.74 
speaker. 24 x 15 x 101n. Forted 
8E18 For high performance with l2in. HI -Fi speaker £7.87 
and Tweeter. Sise 25 0 10 x 10}In. Pressurised. 

FANE 807 HIGH FIDELITY 
LOUDSPEAKER 

A full range 
8m. 10 watt 

Unit for excellent sound quality in suitable 
enclosure. Roll P.V.C. cone surround and 
long throw voice coil to achieve very low 
fundamental resonance at 30 c.p.e. Tweeter 
cone is fitted to extend high note response. 
Frequency range 25 Ha to 16 KHz. 
Impedance 30 or 8.15 O. Cast Chassis. f 3.50 
REMARKABLE VALUE AT ONLY 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy con- 
struction. Latest high efficiency ceramic 
magnets. Treated Cone surround or "L" 
indicates Roll Robber surround. "D" 
indicate. Tweeter Cone providing 
extended frequency range up to 15,000 
e.p.s. Exceptional performance at low 
coat. Impedance 3 or 8.15 ohms. 

WHEN ORDERING PLEASE STATE IMPEDANCE 
HP 801D 8' 8W £211 HF 120D 12' 16W £4'75 
HE 102D 10' lOW £3.40 HF 128 12' 16W £5'50 
HF 120 12' 15W £4.25 HF 128D 12' 16W £5.90 

TA 12 MK 111 6'S+6SWATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY 
OUTPUT OF 8.5 WATTS PER CHANNEL 
Designed for optimum performance with 
any crystal or ceramic Gram P.U. cartridge, 
Radio tuner, Tape recorder, ' Mike' etc. 
* 3 separate switched input sockets on each 
channel * Separate Basa and Treble controls 
* Slide Switch for mono use * Speaker 
Output 3-15 ohms * For 200-250 v. 
A.C. mains * Frequency Response 20- 
20,000c.p.e. -2dB * Harmonic Distortion 0.9% at 1000c.p.s. Hum and notes 
-70dB * Sensitivities (1) 50 mV (2) 400 mV (3) 100 mV * Handsome finish 
Facia Plate and Knobs. Output rating I.H.F.M. Complete kit of parts £ 15.50 with full wiring diagrams and instructions. Carr. 40p. 
FACTORY BUILT WITH 12 HTH GNTEE. £19.50. Or dep. £3 and 9 mothly 
pymts. £9.15 (Total £2$35). Or in Teak veneer housing. £23. Or Dep. £3 and 
9 mthly. pymte 02.65 (Total £25.95) 

F.W.SELENIUM 

RECTIFIERS AU. lu , 
ridgedp; 

la,, 35p; la., 0pan;t4a.,85p; Sa., 805 

R.S.C. G66 6+6 WATT HIGH QUALITY STEREO AMPLIFIER 
Individual Ganged controls: Base, Treble, Volume and Bal- 
ance. Printed circuit construction employing 10 Translators 
plus Diodes. Output rating LH.F.M. Suitable for Crystal1 
Pick-ups etc., and for loudspeaker output impedances of 3 to 
15 ohms. For standard 200.250 v A.C. mains operation. 
Attractive silver finished metal facia plate and matching 
control knobs. Complete KIT of PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT. and rout- 
prehenslve wiring diagram and instructions. Can. 40P' 

Or FACTORY BUILT in Teak veneered cabinet as illustrated 

O. .O_ 

£9.99 
818.99. 

O 

_ `- 
Or Deposit 

£ßb0 and 9 mon - 
thly payments of 

£1.45 
(Total £15.55) WHAEFEIIALE BAL PACKAGE OFFER 1 pair of Wharfedale Super 

Linton Speakers. Rec. Retail £49'90. I FAL Phase 32 Hi -FI 16 + 15 watt 
stereo Amplifier Rec. Retail £37'80. Total £87.70. Package price 
£6850. M.o. only. 

R.S.C. A10 30 WATT ULTRA LINEAR `1 
Hi hl sensitive. Push -Pull high 

I, J 

HI-FI AMPLIFIER output, with Pre-amp./Tone Con. - _¡., -I, 
trot Stages. Hum level -70dB. Frequency response }3dB I' 13 

30.20,000 c/e. All high grade components. Valves EF86, EF86, 
- 

ECC83, 807 807, GZ34. Separate Base and Treble Controls. - 
Sensitivity 36 mWlvo9a. Suitable for High Impedance mini or l'' -6.4' 

. 

pick-ups. Designed for Nubs, Schools, Theatres, Dante Halls or 
Gram, Outdoor Functions, etc. For use with Electronic Organ. Guitar, String etc 

Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated volume 
that two separate inputs euch as Gram and "Mike" can be mixed.200-260 v., A.C. For 
peckers. COMPLETE MIT PARTS, WIRING DIAGRAMS, INSTRUCTIONS. Twin 

£15 '7g perforated cover £1'75. Or factory built with EL34 output valves and 
guarantee for £19'75. Tech. figs. apply to factory built units. Carr. 65p. 

TERMS: Deposit £4 and 9 monthly payments of £2'10 (Total £2290). Bend B.A.E. for 

- 
,. 

, ., , 
---- 

Radio or 
controls so 

3 & 15 0 
-handled 

12 months' 

leaflet. 

RSC BASS -REGENT 50 WATT AMPLIFIER 
A powerful high quality, all purpose unit. For lead, rhythm, base 
vocalists, gram., radio, tape. Peak output rating. Employing current 

- and reliable components. FOUR JACK INPUTS and TWO 
CONTROLS for simultaneous use of up to 4 pick-ups or 

£30.50 'mikes'. SEPARATE BASS AND TREBLE CONTROLS. 
OR SUPPLIED COMPLETE with matched twin loudspeaker 
unit as illustrated for £80. Can. 01.50. Terms: Dep. S18 Carr. 
and 9 monthly payments 25.75 (Total 267.75). 

guitar, 
valves 

VOLUME 

90p 

THE'YORK' HIGH FIDELITY 3'SPEAKER SYSTEM 
Moderate size (approx. 25 014 x 10 in.). Range 30.20,000 c.p.s. KIT COMPLETE 
Impedance 15 ohms. Performance comparable with units costing tell fin. 63p 
considerably more. Consiste of (1) 12ín. 15 watt Bass unit with LL L 
cast chassis. Roll rubber cone surround for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter eectioa serles crossover system. (3) 8 x bin. high flux middle range 
speaker. (4) High efficiency tweeter. (5) Appropriate quantity acoustic damping 
material. (6) Teak veneered cabinet. (7) Circuit and full instruction. 
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INTEREST CHARGES REFUNDED 
On Credit Sales settled in 3 months 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and 
Impregnated. Primaries 200-250e. 60c/s. Screened 
MIDGET CLAMPED TYPE 21 x 21 x 31m. 
2.50v., 60mA.. 6.3v. la. 905 
250-0.210v., 60mA, 6.3v. 2a 95p 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60mA., 6.3v. 2a., 0-5-6.3v. Sa £1.25 
2.50-0-250v. 100mA, 6,3v, 4a., 0.5-6.3v. 3a £1'99 
300-0-300v. 100mA, 6.3v. 4a., 0.1.6.3v. 3a £1'99 
300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. 

For Millard 610 Amplifier £2'40 
350-0-310v. 100mA., 6.3v. 4a., 0.5.6.3v. Sa. £1'99 
350-0-350v. 160mA. 6.3v. 4a., 0-6-B.3v. Sa. £2'40 
425-0-425v. 200mA, 6.3v. 4a. c.t., 3v. 3ßs £449 
425.0.425v. 200mA, 6.3v. 4a., 6.3v. la, le. 3a £4.89 
450.0.450v. 250mA. 6.3v. 4a., c.t., 5v. 3a £4'99 
TOP SHROUDED DROP -THROUGH TYPE 
250.0.250v. 70mA, 6.3v. 2a., 0.5-6.3v. 2a £1'20 
250-0.250v. 100mA, 6.3v. 3.5a. £1'40 
250-0.250v. 100mA, 6.3v. 2a., 6.3v. la £1'45 
350.0.350v. 80mA, 6.3v. 2a., 0-5.8.3v. 2a £1'50 
250.0.250v. 100mA, 6.3e. 4a., 0.3.6.3v. Sa. £1'99 
300.0.300v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a. £1'99 
300.0.300v. 13OmA, 6.3v. 4a., 0.3.6.3v. la. 

Suitable for Mallard 610 Amplifier 
350.0.350v. 100mA., 6.3v. 4a., 0.5-6.3v. la. £1'99£235 
350-0.350v. 150mA., 6.3e. 4a., 0.5.6.3v. 3a. £2.35 
FILAMENT or TRANSISTOR POWER PACK Types 
6.3v. 1.5a. 45p; 6.3v. 2a. 49p; 6.3v. 3a. 69v 
6.3v. Sa, £1'15; 12v. la. 50p; 0-9.18v. 11a. 99v' 
0-12-25-42v. 2a. £1.80. 12v. 3a. or24v. 1.5a. £120 
CHARGER TRANSFORMERS 0-9.15v. 110. 959 
2}a. 99p; 3a. £1.10; 5a. 8180; 6a. £1.49 
Sa. 8185. 
AUTO (Step UP/Step DOWN) Transformers 
0.110/120v. 200-230.250v. 50.80 watts 99p 
150 

watt,, £110; 250 watts £2'49; 500 watts 

SAT TRANSFORMERS 
Standard Pentode 6,000 0 to 7,000 0 to 313 
Push -Pull 8 watts EL84 to 30 or 150.... 
Pugh -Pull 10 watts 6V6 ECL86 to 3, 5, 8 

or 150 
Push -Pull EL84 to 3 or 150 10-12 watts 
Push -Pull Ultra Linear for Hulked 510, etc. 
Puah-Pull 15.18 watts, sectionally wound 

61.6 KT66, etc., for 3 or 160 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66, etc. to 3 or 160 

R.S.C. SUPER 30 Mk ii HIGH FIDELITY STEREO AMPLIFIER 
HIGH GRADE COMPONENTS. 
SPECIFICATIONS COMPARABLE WITH 
UNITS COSTING CONSIDERABLY MORE 
Employing Twin Printed Circuits. 
200/250v. A.C. mains operation. 
TRANSISTORS: 9 high -quality types per channel. 
OUTPUT (Per channel): 10 Watts R.M.S. continu- 
ous into 15 0 15 Watt. R.M.B. continuous into 30. 
INPUT SENSITIVITIES: Meg. P.U. 4 m.v. 
Ceramic P.U. 35 m.v. Tape Amp, 400 m.v, Aux. 
100 m.v. MIe. 6 m.v. Tape Head 2.5 m.v. 
FREQUENCY RESPONSE: ±2dB. 10-20,000 c.p.s. 
TREBLE CONTROL: +17 dB to -14 dB at 10 Kc/a. 
BASS CONTROL: +17 dB to -16 dB at 60 cle, 
HUM LEVEL: -80 dB. 
HARMONIC DISTORTION: o.1% at 10 Watts 
1,000 c.p.s. 
CROSS TALK: 52 dB at 1,000 c.p.a. 

t.T fi ('/tl --. 

uº - 
V 

w., w"' t 
CONTROLS: 6 -position Input Selector, Base, Treble, Vol., Bal.. Stereo/ 

Mono 8w., Tape Monitor Sw Mains Bw. 
n. or Tape 

HHeead. (OperatUT ion of ) Input( SelectorT 
(3) 

assuresapprroopriate eio. 

(4) 
qualisation.) 

CHASSIS: CHASSIS: Strong Steel construction. Approx. 12 x 3 x 8in. 

FACIA 
Slpun silver matchingTE: 

Attractive derotrol 
knobsin 

rigid 
as Pareavailable. 

silver back- 
ground. 

BRADFORD I O North Parade (Half -day Wed.).Te1.25349 

BLACKPOOL (Agent) O & C Electronics 227 Church St. 

BIRMINGHAM 30/31 Gt. Western Arcade. 
Tel.: 021-236 1279. Half -day Wed. 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.). 
Tel. 41361 

DARLINGTON 18 Priestgate (Half -day Wed.). Tel.68043 

EDINBURGH 133 Leith S. (Half -day Wed.). 
Tel. 556 5766 

GLASGOW 326 Argyle St. (Half -day Tues.). Tel. CITY 4158 

HULL 91 Paragon Street (Half -day Thurs.). Tel. 20505 

R SC 
HI-FI CENTRES LTD. 

MAIL ORDERS to: 
106 Henconner Lane, Leeds 13 
Terms C.W.O. or C.O.D. 
Postage 25p extra under C2. 
30p extra over £2, or as stated. 
Trade supplied. S.A.E. with 
enquiries. EXPORT ENQUIRIES 

welcomed. 
Branches open ALL DAY Sats 
MAIL ORDERS MUST NOT 

BE SENT TO SHOPS. 

EMINENTLY SUITABLE FOR USE WITH ANY MAKE 
OF PICK-UP OR MIC. (Ceramic or Magnetic, Moving 
Coll, Ribbon or Crystal) CURRENTLY AVAILABLE. 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED 
BY USE WITH FIRST-RATE ANCILLARY EQUIPMENT. 
COMPLETE KIT OF PARTS, point to point £23'25 wiring diagrams & detailed instructions 
supplied. Carr. 75p 

UNIT FACTORY BUILT L30.50 
Or deposit 84 and 9 mnthly payments $3.35 
(Total 834'151. 
Or in Teak or Afrormods veneer £33.75 
housing as illustrated. Can. 75p. 
Terms: Deposit £4 and 9 monthly payments 
£3'75. (Total £37'75). Send B.A.E. for leaflet. 

LEICESTER 32 High Street (Half -day Thurs.). Tel. 56420 

LEEDS 5-7 County (Mecca) Arcade, Briggate 
(Half -day Wed.) Tel. 28252 

LIVERPOOL 73 Dale St. (Half -day Wed.). 
Tel. CENtral 3573 

LONDON 238 Edgware Road, W.2 (Half -day Thurs.). 
Tel. PAD 1629 

MANCHESTER 60A Oldham Street (Half -day Wed.) 
Tel. CENtral 2778 

MIDDLESBROUGH 106 Newport Rd. (Half -day 
Wed.). Tel. 47096 

NEWCASTLE UPON 41 Blackett Street (opp. Fenwicks 
TYNE Store) (Half -day Wed.).Te1.21469 

SHEFFIELD 13 Exchange Street (Castle Market Blds.) 
(Half -day Thurs.). Tel. 20716 

45p 
755 

£1.25 
£1'20 
£1 99 

£1 80 

£299 
SMOOTHING CHOKES 
150mA, 7.1011. 260 0 65D 
100mA. 10H. 2000 56p; 
80mA. 1011. 3600 455; 60mA. 
10H. 4000 25p. 

R.S.C. PLINTHS 
Superior Solid Natural Wood 
Construction for Record 

Playing units. ¢opV3llli. Cut for 
Garrard 

1025 
2025, 

-. 
" 9000, 

AT60. 
SP25 etc. 

£3.15 
£6.30 Available with Trans- 

parent plastie cover. 

RECORD PLAYING 
UNITS 

MONEY SAVING UNITS 
Ready to plug Into Amplifier. 
0P23C á file of G a"t 
Goldring C890 high compilante 
ceramic Stereo/Mono cartridge 
with diamond stylus. Mounted on 
plinth. Transparent plaettIcc 
cover included £26,09 Carr. 50p 

RP6C fi°Cartridge.t Stereo 
Plinth and Cover as 
RP23C. Carr.50p 
OTHER TYPES with Magnetic 
P.U. Cartridges and Lilt off' 
or 'Roll over' transparent coven 
at lowest prices. 
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THIS MONTH'S NEW BARGAINS 
TO 8 Heat Sink. Suitable for moat power transistors OC2O, 
etc. TM, is aluminium, anodised black for maximum heat 
dissipation. Supplied complete with mica disc and insula- 
tion bushes. Price 10p each or 10 for 80p. Size approx. 
21 a 36 Ins. 
12 Volt 600 Y.A. Mahn Traodormen. Miniature type 
now available, price 55g each or 10 for £5. 
:Ooze Flex, New Colours. (Brown for live, blue for neutral, 

yellow/green for earth.) This is completely P.V.C. covered 
and ribbed, virtually non-kinkable. Suitable for washing 
machines (without heater.) and all portable tools, lawn 
mowers, etc. Conductor else 23/36. £1 per dozen yards or 
810 per 100 -yard coil. 

Valve Holden at remarkably low prices -moulded con- 
struction -made by moot famous company. Price each 

1.9 10-99 100.999 1,000 up 
B7G Flanged .. 3p 1-5P 1ß5v 1, 
B70 Skirted 3p 2P 1.75g 1'5, 
B7G Printed Circuit 2p 1-8v 1.42 1'82 
BOA Flanged .. 2P 1.62 1.32 1.10 
B9A Skirted 3p 2.5p 21252 22 
B9A Printed Circuit 20 1.92 l'89 1-38 
MOTOR by A.E.I. 1(20 hp, 1,276 rpm. Self-starting for 
normal A.C. Mains. A well -made enclosed motor with 
standard * In. die. shaft 1 in. long. Suitable for light 
power operation. Continuous rating. £1'50 pine 20p post. 
Instrument Motor by Everehed-Hysteresis motor - 
maker's type No. FEB26--0030-this le a capacitor start 
motor for 110V A.C. working, double -ended shaft. £3.50 
pine 20p poet and insurance. 
Cat and Prepared S Core Leads. 2 yards long, P.V.C. covered 
and ribbed virtually non-klniuble 23/36 conductors. Old 
colour scheme. 8p each, 10 for 70g. New colour scheme 
15P each or 10 for £1.35. 
Hearing Aid AmpUflen. (Ex behind ear deaf aide.) 3 tran- 
Mctors on tiny P.C. board with volume control -whole 
thing only about half as big as Oxo cube. £1.75 or with 
sub -miniature microphone and L.B. attached 88.50. 
Totally Enclosed Mahn Transformers. With Primary for 
normal 2$()/240 50Hz main. and Secondary rated at 4 amp 
80V tapped at 75V and 70V. The is a very well -made 

transformer, totally enclosed In metal case. Size 4¡ in. x 
51 in. x 66 in. high. Made to be mounted above chassis 
with terminations all on bottom. £$.60 each plue 65p post. 
8 Amp Vadees. 0 -299V -panel mounting type -ex -unused 
equipment, fully guaranteed. £10 each. Carriage: England, 
£1; Wales and Scotland, £1.50. 
Wafer Switches. Standard fine (If wafer) built to Post 
Office spec., good contacts and generally very reliable. 
9 pole, 3 way on 3 wafers, 45p; 10 for £4. Ditto 2 pole, 
3 way 25p-10 for £1.80. 
P.C. Edge Connector. 18 contact switch with 2 mounting/ 
earthing logo -30p each; 10 for £2.70. 
Pointer Knobs. Bulgin brass Insert type Ref. No. K.357. 
Black with white line down pointer. Grub screw fixing. 
5º each -10 for 48p 
Jack -Socket. Barley. Catalogue No. J14. This is a standard 
see panel mounting Jack, with two leaf contact circuit 
switches incorporated. Maker's recommended price 41p. 
Our price 30p or 10 for £2'70. 
Miniature Wafer Switch. 1 pole, 8 war. This has a short 
spindle and ie therefore suitable only for mounting through 
a metal panel. Price 12v or 10 for £108. 
24 way Rotary Switch. Single pole, 2125; double pole, 
£1.95. 
Double -pole, Double -throw Toggle Switch. Suitable for 
mains voltage and up to 10 amps. 152 or 10 for £1.35. 
Muds on Tapes. Very speefel Otter. Regular speed (38 
I.Pe.l Mono tape recording, of popular long playing 
records. Each tape plays for approximately 15 minutes 
per track. These are on 5 in. spools but can easily be Joined 
together to make a long tape for background music. We 
are offering these at lea.. than one-third of the regular price. 
Claedeal Reeordlnp Ofbr. 32 recordings all popular pieces. 
"Pomp and Circumstance Marche.; Nutcracker Suite" 
and other., all by famous composers. Total of 32 different 
recordings (giving a playing time of approx. 16 hour.). 
Price £20 
Popular Recordings Otter. 36 recordings of popular music 
by Frank Sinatra, Dean Martin, Cliff Richards, Nat King 
Cole, etc. (giving a total time of approx. 18 hours). Price 
£22. 
Battery Model, Balfour Auto -changer. Ae mel s model 
bat for 24V operation, also these are new ex -factory stock 
not returned export. Less cartridge £6 each plus 50p 
post and Insurance. 

BREAK GLASS FIRE ALARM PUSH 
Made by AFA and used all over the country. 
Made from heavy cast steel. Drop front 
opened with Allen key for test. Switch 
normally closed, opens when glees is broken. 
Diameter approx. 5 in.. £1'25 or with cast 
steel mounting box £176. Poet and hn. 20p. 

CAR ELECTRIC PLUG 
Fits in place of cigarette lighter. Useful method 
for making a quick connection Into the car 
electrical system. 33g each or 10 for £3.42. 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole. Size 
approximately 1 x 1 in,. Bp each, 10 for 54p. 

MAINS RELAY BARGAIN 
Special this month are some single, double 
and treble pole changeover relaye. Contacts 
rated at 15 amps. Operating coil wound for 
240V. A.C. Good British Make. Wnuped. 
Size approx. 16 x 1 ins. Open construction. 

-25- Single pole 35p each 
Double pole $2P each 1 

10 for 
0 for -90 

Treble pole 40g each 10 for 460 

PUSH BUTTON CHANGE OVER 
SWITCHES 

This le a Honeywell micro switch 
mounted on a metal frame with spring - 
loaded plunger to operate. Panel fixing 
by single t in. bole. Single Changeover 
switch 25p each or ten for 22'25, 2 
changeover switch operated by single 
plunger 36p each or ten for £315, 

DRILL CONTROLLER 
New 1kW model. 

Electronically changes speed 
from approximately 10 revs. 
to maximum. Full power at all 
speeds by finger-tip control. 
Kit include, all parte, case, 
everything and full instruc- 

tions £1.50, plus 13p post and 
insurance. Made up model oleo 
available £2.25 plus 13p p. d p. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor seta and amplifiers. Adjure 
able output 6v., 9v., 12 volta for up to 500mA (class B 
working). Take. the place of any of the following batterie,: 
PPI, PPS, PP4, PPS, PP7. PPP, and others. Kit comprise,: 
mains barnstormer rectifier, smoothing and load resistor, 
eondeneers and Instructions. Real snip at only 83p, 
plc, lap postage. 

HORSTMANN "TIME & $ET" SWITCH 
(A 30 Amp Switch.) Just the thing if you want to come home to a 
warm house without it costing you a fortune. You can delay the 
switch on time of your electric fires, etc., up to 14 hours from setting 
time or you can use the switch to give s boost on period of up to 
3 hours. Equally suitable to control processing.. Regular price 
probably around £5. Special snip price $1.50 Post and ins. 33g. 

ERGOTROL UNITS 
These units made by the Mullard Group are for 
operating and controlling d.c. Motors and equip- 
ment from A.C. maim. 

Thyristore are treed and these supply a variable 
d.c. resulting in motor speed control and operating 
efficiency far superior to moot other methods. 

The units are contained in wall mounting 
cabinets with front control panel on which are 
fuses -push button. for on/off and the variable 
thryelstor firing control. 

4 models are available -all are brand new in 
makers caries: 

Model 2410 for up to 5 amps £17.50 
Model 2411 for up to 10nmpe £2750 
Model 2413 for up to 45 amps £47'50 
Model 2416 for up to 80 amp. £95'00 
Kota: 2415 le a floor mounting unit. 

OUT OF SEASON BARGAIN 
TANGENTIAL HEATERS 

Once again we are able to make a epeeist bargain 
offer of these very popular heating unite. 
Tangential heaters although brought out a few 
year, ago are still the latest and beet type se 
nothing has yet been made which could be 
called an Improvement on them. The Tangential 
unit le still the only one used in good quality 
heaters made by Hoover, G.E.C. and all the 
famous names. The unit comprises quiet 

running AC induction motor with special bearings, the tangential impeller and a 
2 section heater element which anima switching half and full heat in the case of the 2kw 
and one -third -two-thirds and full heat in the case of the 3kw. These heaters are also fitted 
with a safety cut-out to cut the heaters should the Impeller stop or the air flow be 
impeded. They are free standing and need only the simplest of caeca, even a wooden 
cabinet Is suitable (or the plinth of the kitchen cabinet). Lots of customers missed our 
special summer offer of these beaten last year so order early. 200/240 2kw model 62-50. 
200/240 3kw model £$-50. Control switch heaters only 25g or two -heat, cold -blow and 
off S5g. Postage and insurance 33p on heater.. 

AMPLIFIER MAINS TRANSFORMER 
50V 16 amp. Upright mounting with fixing brackets and metal shrouds 
to contain magnetic field, 50 c/s primary, tapped 110V, 117V, 210V, 
230V and 200V. 2 secondaries, one 90V if amp, other 6V 1 amp for 
pilot light, etc. £1.95. postage 30p. 

THIS MONTH'S SNIP 

LIGHT DIMMER 
For any lamp up to 200 watt. Mounted on switch plate to fit in 
place of standard switch. Virtually no radio interference. Price 
£1'99 plan 20p poet and ins. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to beit er. rld efficient and 

I1FCf1 C OPTION 
reliable was first kit o in the W 

improved 
Worldd about a year 

ago. We can supply left of parts for Improved and even more 
efficient version. Price £4.95 plus 30p post. When ordering 

please state whether for positive or negative systems. 

STANDARD WAFER SWITCHES 

No.ofPoles2 way 3 way 
1 pole 402 40p 
2 poles 40p 40p 
8 poles 40p 402 
4 poles 40v 40v 
6 poles 40p 40v 
6 poles 40v 70p 
7 poles 70v 70P 
8 poles 709 709 
9 poles 702 70v 

10 poles 70v 70p 
11 poles 70p 95p 
12 pole. 709 95p 

Standard else 16 wafer -silver-plated 6 -amp contact, 
standard I- spindle 2' long -with locking washer and nut. 

4 way S way 6 way 

40v 40g 400 
40v 40v 40v 
409 40P 70P 
40v 70v 702 
702 700 95P 
700 70P 95v 
702 95P £1.20 
702 95P £1.20 
95P 95P £1.45 
95P £1.20 £1.45 
MP £1.20 £1.70 
95P £1.20 £1.70 

8 way 
40P 
40v 

70v 
95v 
95p 

£1 20 
£1 20 
£1-45 
£1-45 
£1.70 
£1 70 

9 way 30 way 12 way 

40v 40v 40v 

70v 7 95vv 95p 
70p £120 £1.20 
95P £1.45 £145 
95v £170 £1.70 

£1.20 £1'95 £1'95 
£1.20 £2'20 £220 
£1.45 £245 £2 45 
£1'45 £2-70 £2 70 
£1'70 £295 £2.95 
£170 £320 £320 

INSTRUMENT SWITCHES 
Precision made with diecast indexing mechanlem. Full length I In 
spindle, 6 amp and silver-plated contact.. Range except for 9 -way 
is as standard wafer switches. Prices obviously higher. For 40p, 
read for 70p read $1; for 95p, read £1.40; for £1.20, read £1'80; for £1.45, read 
£220. ote also 2 -way types available up to 36 poles; 8 -way, 30 poles; 4 -way, 24 poles; 
5 -way, 1 poles; but 10- and 12 -way only available up to 6 poles. 

3 STAGE PERMEABILITY TUNER 
This Tuner is a precision instrument made for the famous Radlomobile Car 
Radio. It le a medium wave tuner (but est of long wave crolls available as an 
extra if required) with a frequency coverage 1620 Kc/s -525 Kc/e and intended 
to operate with an I.F. value of 470 Kc/e. Extremely compact (size only 25 
2 x { in. thick) with reduction gear for tine tuning. 85g, with circuit of front 
end suitable for ear radio or as a general purpose tuner for use with Amplifier. 

ELECTRIC CLOCK WITH 20 AMP. SWITCH 
Made by Smith's these unite are as fitted to many top quality 
cookers to control the oven. The clock le mains driven and 
frequency controlled so it Is extremely accurate. The two 
small dials enable switch on and off times to be accurately 
set -elan on the left Is another time or alarm -this may be 
set in minutes up to 1 hour. At the end of the period a bell 
will sound. Offered at only a fraction of the regular price 
-£2'50, leas than the value of the clock alone -poet 
and ins. 15p. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 amp 
sockets in metal box to take standard 13 amp fused 
plugs and on/off switch with neon warning light. Supplied complete with 7 feet of heavy 
cable. Wired up ready to work, £2'25 less plug; £3.50 with fitted 13 amp plug; £2'66 
with fitted 15 amp plug, plus 23p P. .6 P. 

MAINS OPERATED 
SOLENOIDS 

Yodel 772-emall but powerful 1' 
pull-approx. aise 1{ x 1{ x 1{' 
Bog. 
Yodel 400/1 V pull. Sine 26 x 2 x 18' 
75v. 
Modal TTIO 16' pull. She 3 x 26 x 
26' $1'80 plus 20p post and Ina. 

DOOR INTERCOM 
Know who is calling and speak to them 
without leaving bed, or chair. Outfit 
comprises microphone with call push 
button, connector. and master Inter- 
com. Simply plugs together. Originally 
sold at £10. Special snip price 0260 
plus 20p postage. 

MAINS CONNECTOR 
A quick way to connect equipment 
to the mains safely and firmly - 
disconnection by plug, prevents 
accidental switching on; hoe 
socket. which allow Insertion of 
meter without disconnection; cable 
Inlets firmly hold one hair wire on 
up to four 7,029 cables. 85, each. 

MINIATURE WAFER 
SWITCHES 

2 pole, 2 way -4 pole, 2 way -2 pole, 3 way - 
4 pole, 3 way -2 pole, 4 way -3 pole, 4 way - 
2 pole, 6 way 1 pole, 12 way. All at 18P 
each, £1'80 dozen, your ussortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self.regulating 
temperature control. 509 poet free. 

INVERTER UNITS 
Traissiatorised for working fiuoreecent lighting from 12V or 
24V car batteries. For caravan lighting, mobile displays, 
etc. we have 7 types all made by the famous Philipe Com- 
pany all available at about half list price. 
Type No. 12612$. This Is for working 3 miniature 6 watt 
9' tubes from 12V battery. In sheet steel case. She: 10' x 
26- o 2' with connection diagram. Price £4-$5. 
Type No. 128388 for working one 2' 20 watt tube fmm 12V 
battery, this is on a metal plate which can also be used to 
hold the tube (using Terry clips). Price £$.50. . 

TYPO No 128461 same as 126328 except that it works off 24V 
battery. Price £4'60. 
Type No. 126846 frame as 126328 except that It le for 21' tube 
of 24V. Price £375. 
Type No. 69814 for working up to 6 9' miniature OW tubes 
from 24V in pressed steel case. Size: 10' x 26' x 2' with 
connection diagram. Price £6.50. 
Type No. 69801 for working one 2' 20W tube off 24V battery. 
This Is in a pressed steel case. Bee: 106' x 2' x I{' 
Price £3.50. 
Type No. YB. This lea very big 24V unit. We have f w detail, 
at present, but it weighs about 601b and measures 24' x 
8' x 7' approx. Generally it looks big enough to light a bue. 
It uses Mollard OCIO power transistors, in fact twenty-two 
of them. The input voltage le 24V d.c. and the output 
220/240V a.c. Price 830 each, carriage at cost. 

COMPUTER TAPES 
2,400 ft. of the Best Magnetic Tape money 
can buy -users claim good results with 
Video and sound. 1 in. wide with cassette 

£1de withlca 3p pie 
et and insurance 1 in. 
£1.25 Plus 3014 Poet. 

and Insurance; { in. wide with cassette £1 
plus 25p poet and insurance. Spare spools 
and caesetes-1 in., £1; I in., 85p; I in. 
75p each plus 20p post and Insurance. 

BALANCED ARMATURE UNITS 
These Capsules are le in. diameter and I in. thick. They 
will operate as a microphone or loud speaker so can be 
used in intercom and similar circuits. 33p. Ten for £3. 

MULTI -SPEED MOTOR 
Replacement in many well-known food 
mixers. Six speeds are available 500, 
850 and 1,100 r.p.m. from either or both 
of the nylon socket. (where the beaters 
of the food mixers normally go) and 
8,000, 12,000 A 15,500 r.p.m. (ideal 
poliahlog speeds) from the main drive 
'haft. This drive shaft is 6 in. diameter 
and approximately 1 in. long. A further 
point about this motor is that being 230/240v. AC -DC aeries 
wound its speed may be further controlled with the use 
of our Thyreter controller. This is a very powerful and 
useful motor size approx. 2 in. dia. X 6 in. long, mains 
230/240v. Price 887 plue 23p postage and insurance. 12 or 
more pout free. 

MAINS OPERATED 
CONTACTOR 
220/240v. 50 cycle mlenoid with 
laminated core ao very silent in 
operation. Close. 4 circuits each 
rated at 10 amp. Extremely well 
made by a German Electrical 
Company. Overall size 2{ x 2 x 
2 in. £1 each. 

QUICK CUPPA 
Mini Immersion Heater, 350W, 200/240V. 
Bolls full cup In about two minute.. Use any 
socket or lamp holder. Have at bedside for 
tea, baby's food, etc. £1'25, post and 
insurance 14p. 127 car model also available. 
Same price. Jug model also available £1'50 
plus P. A P. 14p. 

A New Berne* Io Reader. A bulletin bringing news of new 
lines, special snips and "too few to advertise" lines will be 
posted to subscribers during tint week of each month. 
The bulletin will be called "Advance Advert News" and 
the Subscription is 80g per year. Subscribers will also 
receive our completed 1971 catalogue when this Is published. 

Where postage is not stated then 
orders over L5 are post free. Below 
£5 add 20p. S.A.E. with enquiries 

please. 
J. BULL (ELECTRICAL) LTD. 

Dept. W.W.7, Park Street, Croydon, CRO 1YD 
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Modern TELEPHONES type 708. Two-tone grey and 
two-tone green. C3.50 ea. P. & P. 25p ea. Brand new 
L6 ea. P. & F. 25p ea. 
STANDARD GPO DIAL TELEPHONES (black) 
with internal bell. 87p. P. & P. 25p. Two for EI.SO. 
P. & P. 37p. 

SURVEY METER RADIAC No. 3. Hand portable 
size 91 x 5 x 51 ins. 3 ranges (scale changes) 0.03; 
0.3: 3 R/H. Internal Ion Chamber. Nice condition 
E3 ea. P. & P. 50p. 

PHOTOMULTIPLIERS. EMI 6097X at £850 ea. 
6097B -[S ea. Type 931A -t2ß5 ea. 

1 

SPECIAL OFFER 
5 in. Photomultiplier type. PDP84G by 20th 
Century. E3 ea. P. & P. 30p. 

TRANSISTOR OSCILLATOR. Variable frequency 
40 c/s to 5 ke/s. 5 volt square wave o/p, for 6 to 12v 
DC input. Sire 11 x 14 x liln. Not encapsulated. Brand 
new. Boxed. 57p ea. 
CRAMER TIMER 28V DC Sweep 1/100th sec & sweep 
80 secs. 4" dial. Remote control stop/start reset moo. 

RELAYS 
G.E.C. Sealed Relays High Speed 24V. 2m 2b -23p ea. 
S.T.C. sealed 2 pole c/o. 2.500 ohms. (okay 24v) 13p ea; 
12v 35p ea. 
CARPENTERS polarised Single pole c/o 20 and 65 ohm 
coil as new, complete with base 37p ea. 
Single pole c/o 14 ohm coil 33p ea; Single pole c/o 45 ohm 
coil 339 ea. Single pole clo 4.000 ohm coil 33p ea. 
Varley VP4 Plastic covers 4 pole c/o 5K -30p ea. 11K - 
33p ea. 

POTENTIOMETERS 
COLVERN 3 watt. Brand new. -5; 10; 25; 50; 100; 
250; 500 ohms; 1; 23; 5; 10; 25; 50k all at 13p ea. 
MORGANITE Special Brand new. 2.5; 10; 100; 
250; 500K; 23 meg. 1 in. sealed. 17p ea. 
B ERCO SQ. Brand new. 5; 10; 50; '250; 500 ohms; 
1; 2.5; 5; 10 25; 50K at 25p ea. 
STANDARD 2 meg. log pots. Current. type ISp ea. 
INSTRUMENT 3 in. Colvem 5 ohm 35p ea; 50k and 
100K S0p ea. 
B OURNE TRIM POTS. 10; 20; 50: 100; 200; 250; 
500 ohms; 1; 2.5; 5; 25K at 35p ea. 
ALMA precision resistors 100K; 400K; 497K; 998K; 
1 meg-0.1°° 27p ea.; 3.25k, 13K-01% 20p ea. 
DALE heat sink resistors, non -Inductive 50 watt. Brand 
new 8.2K at 13p ea. 
SILVER ZINC Non -spill. Brand new. Single cell 
1.5V 4AH size It >< t >< 31. 4oz. weight LI ea. 
MALLORY CELLS. 25p per set of 5. 

CAPACITORS 
E RIE feed through ceramicons 2.200 pf -4p ea. 
Sub -min. TRIMMER I square. 8, 5pf. Brand new I3p en. 
Concentric TRIMMER 3/30 pf. Brand new 7p ea. 
ELECTROLYTICS. Brand new. 250 mfd. 70V 23p ea. 
E.H.T. 2 mfd 5 KV. Brand new [1.50 ea. 

MULLARD ELECTROLYTICS. Brand new. 
2200mfd 100 VDC W. Size 1i" dia x 41". Price 75p ea. 
Reduction for quantity. 

VISCONOL EHT Capacitors. Brand New. 
VISCONOL EHT CAPACITORS 

Size 1 x 21 ins. Size 11 x 54 ins. 
0.05mfd 2.5kV 50p ea. 0 Olmfd 10kV SOp ea. 
0.001mfd 5kV 40p ea. 0-002mfd 18kV 65p ea. 
0.001mfd 10kV SOp ea. 0.05mfd 15kV 80p ea. 

0.Olmfd 15kV 80p ea. 
0.0005mfd 20kV 60p ea. 

Size 24 x 81 ins. 0 lmfd 7kV 40p ea. 
0.05ndd SkY S0p ea. 0 1n,ld 5kV 3Sp ea. 
Brand new 0.25mfd 5 KV. Duhilier S0p ea. P. & P. 15p. 
Rapid discharge bnfd 5.6KV LI ea. P. & P. 15p. 
DUBILIER. Brand new. 1 mfd 15 KVW 3OKVT.. [7 ea. 
Carr. £1. 

DECADE DIAL UP SWITCH. Finger-tip. 
Engraved 0;9. Gold plated contacts. Size 21" high. 
21' deep l" wide. 750 ea. Bank of 4 with escutcheon 
plates. etc. 21' high. 21' deep, 21' wide £2.50. 

PHOTOCELL equivalent OCP 71 I3p ea. 
Photo -resist type Clare 703. (T05 Case). Two for SOp. 
B URGESS Micro Switches V3 5930. Brand new I3p ea. 
HONEYWELL. Sub -min. Microswitches type 11SM3-T. 
Brand new. lip ea. 
PANEL mounting lamp holders. Red or green. 9p ea. 

BRAND NEW PLUGS AND SOCKETS 
CANNON. 50 way DDM5OP 7Sp ea.; DDM5OS SOp ea. 
LI per pair. 
As above but 25 way 50p ea. plug; 3Sp ea. socket; 7Sp 
per pair; 9 way 33p ea. plug and socket, SOp per pair. 
U.H.F. Plugs fit UR57, 59. 65 etc., 40p ea. 
B.N.C. to U.H.F. Adaptor £125 ea.; Min. B.N.C. to 
U.H.F. LI .SO ea.; 'T' junction B.N.C. LI ea.; B.N.C. plug 
to B.N.C. plug LI ea.; B.N.C. Right angle LI ea.; Min. 
B.N.C. right angle LI .25 ea.; Min. socket round 50p ea. 
Standard B.N.C. round 35p ea. Many others too numerous 
to list. All prices quoted for 'one off.' 

TRANSFORMERS. All standard Inputs. 
STEP DOWN ISOLATING trans. Standard 240v 
AC to 120V tapped 60-0-80 700W. Brand new. ES ea. 
As above 55-0-55V 300W. E3 ea. P. & P. 35p. 
Neptune series 480.435.0 etc. 230 MA and 600-570-540-0 
etc. 250 MA. 0.50 incl. post. 
Multi 6.3Volts to give 48V 3.5Amps etc. £3 50 incl. post. 
Transformer 0-215-250 120 MA; 6.3V 4A CT x 2; 2 x 6.3v 
0.5A and separate 90v 100 MA E1ß5 ea. P. & P. 209. 
Matching contact cooled bridge rectifier 310 ea. 
4.5V 40 amp (180Va) LI /S ea. incl. postage or 3 for E4 50 
incl. postage. Designed to be Series paralleled. 
Parmeko 6.3v 2 amp x 4-E I.13 ea. 
Gard/Parm/Part. 450-400-0-400-450. 180 MA. 2 x 6.3v. 
E3 ea. 

Transformer 250.80MA; 13V -1.2A and 6.3V 5A. CUM 
P. & P. 25p. 
MARCONI Wide Range Oscillator TF1370's and 
TF1370.A's. 10c/s-lOmc/s from £ 140. 

TEST GEAR 
OSCILLOSCOPES 

E.M.I. WM 2 DC -13 me/s E25. 
SOLARTRON CD1014 DB. DC -8 mess. [SS. 
SOLARTRON 7115.2 D.B. DC -9 me/s. In fine 

condition £50. 
SOLARTRON 843 DC -15 me/s Brand new E85. 

Good condition E50. 
SOLARTRON DC -10 me/s. CD513-L40. 

CD513 [4230. CD523S-L45. 
SOLARTRON CT316 (D300 range) DC -6 megs. 

E17.50. 
SOLARTRON Storage scope QD910 EISO. 
COSSOR 1049 Mk. 3. DB. E25 
HARTLEY 13A DB. £25. 
All carefully checked and tested. Carriage £1.50 extra. 

MARCONI 
Noise gen. TF1301, E40. Can. £130. 
Vacuum tube Voltmeter TF104IA, E35; 1041B, £45. 
Deviation Meter TF934/2, [SO ea. Carr. £1.50. 
Deviation type 719, E30 ea. Carr. 75p. 
TF888 AM Portable Test Set 70 kc/s -70 m/es. 
Brand new crated. £40 ea. Carr. £1.25. 
TF 1028 Frequency Meter [1250. Carr. 75p. 
TF 929 Magnification Meter. As new condition £60. 
TF 195 Audio Generator E10. Carr. £1.50. 
TF 801A Signal generator E35. Carr. £1.50. 
Better grade £55 ea. Carr. £1.50. 
TF801B Sig Gen 10-500 me/s from EISO. 
TF 888 Magnification Meter [45. Carr. £l. 
TF 369 N. 5 Impedance Bridge from ESO ea. Carr. 
£150. 
TF 144G Signal Generator. Serviceable. Clean EIS. 
In exceptional condition L25. Carr. £1.50. 
Valve voltmeter type CT208, EI7 50 ea. Carr. 75p. 
TF 885 Video Oscillator Sine/Square E35 Can. £1.50. 
TF885/1 E55. Carr. £1.54. 
TF 1343/2 'X' Band gen. E35. Carr. £1.50. 

SOLARTRON 
Laboratory amplifier AWS51A. 15c/s-350kc/s [35 

Carr. £1 
Stabilised P.U. SRS 151A E20. Carr. £1.50. 
Stabilised P.U. SRS 152 EIS. Carr. £1.50. 
Precision Mlllivoltmeter VP252. E25. Carr. £1. 
Process Response Analyser. Fine Condition E250 
Oscillator type OS 101. E30. Carr. £1.50. 
D.C. Amplifier type ÁA900. E30. Carr £1. 

AVO 
Testmeter No. t [12 ea. Carr. 75p. 
Electronic Testmeter CT 38. Complete £20 Carr. L1 

CI NTEL 
Square and Pulse gen. PW 005 to 0.3 micro secs. 
15mV to 50V ; rep rate 5 hz to 250 kz £20. Carr. £1. 

AIRMEC 
Signal Generator type 701. [25. Carr. £1.50. 
AIRMEC Generator type 210 EI20. Carr. £150. 

MARCONI TF 1277. Colour studio scope, will line 
select. In superb condition. EI20. 

E.M.I. Oscilloscope type WM16. Main frame LI25. 
Choice of Plug in 7/2 DC -24 me/s x 2 E35; 7/1 DC - 
40 mega £25. Differential unit available from E40. 
E.M.I. WM8. DC to 15 me/s. Complete with plug 
in pre -amp, from £40. 

BRADLEY ATTENUATORS 0/500 meg cycles 
0/12 db and 0/1.20 db --E20 per pair. 

BECKMAN MODEL A. Ten turn pot complete 
with dial. 100k 3% Tol 0 25 %-only [2.13 ea. 

E.H.T. Base B9A in Polystyrene holder with cover 
Brand new. 13p ea. 
DVM's BIE 2114 E50 ea.; BIE 2116 £50 ea. Carr. £1.50 
BC22I-Brand new E35 ea. Can. £1. 
NAGARD Double pulse gen type 5002 LSO. Carr. £1 50. 

MARCONI SPECTRUM ANALYSERS type 
OA 1094, from E325. 

FIBRE GLASS PRINTED CIRCUIT BOARD. Brand 
new. Single side 1 p per sq. In. Double sided I p per sq. in. 
Cut to size (Max. 2i' x 15'). Postage 51) per order. 
BERCO miniature variac type 31C. O.250V 1 amp. 
2 5/16th' depth. 3" diameter. Complete with dial and 
pointer. As new 0.P. & P. 37p. 
SEQUENTIAL TIMERS 240V synchronous motor 
1 rpm. 12 cam operated 2 pole micro switches. Individually 
adjustable from 0° to 180°. [6 ea. 
Standard 240V MOTORS by CITENCO reduction 
gearbox to 19 r.p.m. reversible. LS ea. 
Single pole 3 -way 250 V AC 15 amp switch. Op ea. 
P. & P. 5p. Large discount for quantity. 
Modem replacement for VCR 138 tube. Flat face 3 in. 
Eí63. P. & P. 25p. Bases 17p. 
FERRITE rods complete with LW, MW and coupling 
coils. Brand new. 25p ea. P. & P. 7p. 
Squirrel cage BLOWER ASSEMBLY complete with 
standard mains input motor. Size 7" x 21' die. only 
80p ea. P. & P. 25p ea. 
DU NFOSS-solenoid valves. 240V 50 c/s. Type EVJ 2. 
Brand new boxed LS; Second hand E3. P. & P. 30p. 

CLAUDE LYONS Main Stabilizer. Type TS -1L -SSO. 
Input 119.135 volts 47/85 es. Output 127+/-O.25% 
16 amps. E35. Can. £2. 

SERVOMEX. Stab. Transistor P.U. 0-15V 25 amps. 
Volt and Current meters, overload- trip. EIS ea. Carr. 
£1.50. 
E.H.T. Unit by Brandenburg model 8.0530/10. 05. 

MAGNETRONS TYPE CV370. Brand nev 
Boxed. E8 ea. 

KELVIN & HUGHES 4 -channel multi -speed recorders 
complete with amplifiers. E60 ea. 

EVERSHED & VIGNOLES Recording paper. Brand 
new boxed. L618H4 7' wide, 1}' dip. 17p roll; 8' dia. LI 
roll. JL900H4 7' wide. 11' dia. 2Sp roll. 

19in. Rack Mounting CABINETS 6ft. high 19ín. deep. 
Side and rear doors. Fully tapped, E12.50. Carriage at cost. 

Double Bay complete with doors. Fine condition. E25. 
Carriage at cost. 
ADVANCE Sig. gen type Dl. LIS ea. Carr. £150. 
Calibration unit type GT155. 1.6 ea. Carr. 50p. 
Signal Generator Cr53. Complete with charts LIS. 
Carr. £1.50. 
TIME CALIBRATOR unit by Cawkell any or all time 
intervals from 0.5 microsecond to 1,000 microsecond. 
Internal calibration; gate generation £40. Carr. £1.50. 

WAYNE Kerr Universal Bridge type CT375 £45 ea. 
Carr. £1.50. 
M U I RH EAD Swept Audio Oscillator £50 ea. Carr. £1.50. 
EMI Swept Audio Oscillator type SRO2 E40 ea. Carr. 
£150. 
Travelling WAVE oscilloscopes -Sweep speed from 10 
micr secs to 10 nano secs. LISO ea. 

4 DIGIT RESETTABLE COUNTERS. 1000 ohm. 
coil. Size li x i x 41in. As new, by Sodeco of 
Geneva. £2S0 ea. 
As above but 350 ohm. L3 50 ea. 

METERS -Model 3705. 25-0-25 micro amp. Scaled. 
-100.0-+100. 51' x 4'. [3 ea. 

SANGO 50 micro amp 4' round. Brand new boxed. 
El 38. P. & P. 38p. 
SANGO 50 micro amp rectangular meter. Size 2i x 3' 
with 4 separate scales, lever operated, 0/6 white. 0/60 
blue, 0/800 red and set zero. EI.75. P. & P. 179. 

SANGO 50 micro amp 3' round meters. Ex brand 
new radiation equip. LI ea. P. & P. 17P. 

SEEING IS BELIEVING! 

STILL AVAILABLE. BC221 complete with 
correct charts, circuit diagrams, in fine condition 
for ONLY EI3.34. Carr. £1. 
C.R.T.'s 5" type CV1385/ACR13. Brand new with 
spec. sheet. 63p ea. P. & P. 35p. 
MARCONI Valve Voltmeter 42813,t1 LS ea. 
Carr. £1. 
RESISTORS by PIHER. Carbon Filin. 1 and 2 
watt. All 5%. Brand new Perfect. Mixed values. 
Only 50p per 1.1b. weight. P. & P. 12p. 
COSSOR D.B. Scopes -some models from EIS. 
MARCONI Absorption Wattmeter 1 micro watt to 
6 watts. Type TF958. FANTASTIC at E7 ea. 
SOLARTRON Stab. PD AS516 & AS517. Circuits 
supplied. Fantastic value at E2 and E4 each. 
SUPERB BUYS. Furzehill V200A Valve millivolt 
meter 10mv to 1 kv. E10 ea. 
Genuine MULLARD Transistors/Diodes. Tested 
and guaranteed. OC41, 42, 76, 77, 83: OA5, 10. All 
at 3p ea. 0C23 -10p ea. 
MAINS MOTORS Standard voltage. Size up on 
RIP tape recorders. Extremely quiet. Snip at 40p 
ea. P. & P. 15p ea. 
COMPONENT PACK consisting of 2-2 pole 
2 amp push on/off switches; 4 pots 1 double; 1 -small 
double pole vol control; 250 resistors i and i watt 
many high stabs. Fine value at 50p per pack. P. & P. 
17p. 
3000 Series relaye -15 mixed values (new and as 
new, no rubbish) LI .SO. P. & P. 37p. 
STUART TURNER No. 1.2 Water pump GPH720/ 
1OFT.HD or GPH150/45FT.HD. Complete with 
standard mains input isolating transformer. Ideal 
fountains, waterfalls, etc. ONLY ES ea. P. & P. £1.25. 

Carriage extra. 

TRANSISTOR EHT INVERTORS. 12 volt in. o/p 
+ or -) 1.5 KV 2 MA and 3 KV +100 micro amp. 

Ideal CRT supply. photomultipliers etc. Full information 
supplied. Brand new at E6-50 ea. P. & P. 25p. 
Also, as above but 1.5KV AC 20 kc/s. E3.50. P. & P. 259. 
Panel switches DPDT ex eq. 13p ea.; DPST Brand new. 
17p ea.; DPST twice, brand new 2Sp ea. 

WAFER Switches. 4 pole, 2 way. 13p ea. 
Brand new heads for TR50 and TR51 Tape Recorders 
E1.60. 

GYROS Large clear plastic topped. Type A E5 ea. 
P. & P. 75p. 
ALBRIGHT Heavy Duty Contactor. Single make. 
200 amp. 24V coil. Brand new, boxed. LI ea. incl. P. & P. 

Official Orders Welcomed, Gov.jEducational Depts., Authorities, etc., otherwise Cash with Order 
FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units, 
etc., at 'Chiltmead' prices. Callers welcome 9 a.m. to 10 p.m. any day. I4IL'F- * LT 
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STEPFIENS 
ELECTRONICS, 

P.O. BOX 26, 

AYLESBURY, BUCKS. 

SEND S.A.E. FOR LISTS 
GUARANTEE 

Satisfaction or money 
refunded 

GUARANTEED VALVES BY 

1 YEAR'S GUARANTEE 

THE LEADING MANUFACTURERS BY RETURN SERVICE 
ON OWN BRAND, 3 MONTHS' ON OTHERS 

4.231 50p 2880C 8240 21.803 85p PCC85 424p FY83 500 U1.41 574p 64B6 324p 6EW8 110p 68L7GT 32}p 12K7GT 35p 3545 55p AZ50 800 
CBL1 80p 

ECF80/2 474p 
ECF88 55p 

E1.821 55p 
ELL80 75p 

PCC88 70p 
PCC89 

PY88 41p 171.84 55p 6485 35p 6F1 709 6827GT 30p 12Q7G 251) 3585 85p 
CBL31 85p 
CY31 35p 

201135 874D 
E0242 60» 

211134 80p 
EM71 021p 

Blp 
POC189 Blp 
PCFBO 51p 

PY500 £100 
PZ30 80p 
QQ1702-6 £2.10 

072180/4 45p 
ÚY41 40p 
ÚY85 34p 

6487G 80p 
BATE 45p 
84.Úg 30p 

6Fá Opp 
6FOG 25p 
6F11 321p 

88Q7 40p 
8827 374p 
6T8 321p 

12807 25P 
128G7 á5D 
128117 25P 

3506 35P 
3.51)5 05 

D 
DAF91 419 20281 51p EM80 40p PCF82 52;p QQUO3.10 £185 17301 85p OBAO 474p 6F12 224p OU4GT 624p 128J7 250 35LBGT 474p DAF96 41p 
DF91 

20283 40p EM81 42;p PCF84 471p QV03-12 65p W729 55p 68E6 609 6213 35p 6178 35p 12827 40p 35W4 25p 45p 
D996 45p 

20284 4741) 
E01.80 40p 

21484 371p 
EM87 55p 

PCF86 61p 
PCF200/1 

R19 850 2759 £1.224 OBRO 42/p 8F14 60p 8V6GT 324p 128L7GT flop 3523 551) 
DK91 574p 201.82 49p E291 32/p 

810 
PCF801 Blp 

RIO 75p 
8112150A 75p 

042 324p 
043 45p 

6BJ6 424p 
OBK7A 50p 

6216 55p 6X4 25p 12827GT 400 35240 25p 
DK96 574p 
DL92 374p 

201.83 574p 
ECL8O 49p 

2Y51 40p 
EY80 45p 

PCF802 Blp 
PCF805 65p 

TT21 £2.40 
TT22 £2.50 

OB2 324p 
OB3 50p 

OBL8 35p 
BBRO 424p 

8218 40p 
6222 32}p 
6223 774p 

61567 27}p 
0X8 55p 
6YOG 60p 

128Q7 409 
128ß7 8240 
1487 SOp 

T 37}p 
504.5 65p DL94 37/p ECLL800 £1.50 EY81 40p PCF806 81p 1718/20 87}5 003 35p BBNB 40p 6F24 6749 7Y4 609 2001 45p 5085 350 DL96 48p 

1)270 324p 
EF39 524p 
EF80 40p 

EY83 55p 
EY86 

P02808 671p 
PC11200 

USO 874p 003 324p BBQS 25p 6525 75p 9BW8 42}p 20L1 £100 socs 86p 

DY88/7 40p EF83 50p 
40p 

EY87 424p 
70p 

PCL82 51p 
1725 75p 
1726 75p 

3Q4 400 
384 35p 

88117 75p 
8Bß8 95p 

OPIO 35p 
6F28 70p 

1002 50p 
1ODI 40p 

20P1 509 
20P3 50L8GT 40p 

DY802 424 EF85 41p 2Y88 27p PCL83 Olp 1731 45p 3V4 40p 8ßW6 82}p OPIO 32/p 1002 40p 20P4 £1.00 8341 90p 
E55L £I-75 EF80 80p 2235 274p PCL84 51p U37 £1.50 5B4GY 55p 8ßW7 890 OF3O 35p 1021 909 20P5 £1.00 8542 17/p E88CC 40p EF89 40p 22882 2740 PCL85 624p U50 30p 51T4G 300 ßB308 26p BJ4 47/p 1029 50p 2505 45p 90415Y 02.40 EI30L 14.50 
2180F 95p 

EF91 424P 
EF92 

2240 45p PCL88 51p 
PD600 

1752 30p 6U4áß 37/p OBZB 324 BJSGT 30p 10F38 Op 25L6GT 374p 9001 800 
EABC80 5224-p 

50p 
2293 47/p 

E241 45p 
EZBO 274p 

£1524 
PFL200 74p 

1778 25p 
1178 25p 

5V4G 40p 
SY3GT 30p 

804 30p 
0050T 36p 

0J7 4245 
OKBGT 50p 

10L1 409 
1OLD11 55p 

25246 30p 
25Z6GT 50p 900U £125 

EAF42 541p 
28033 56p 

EF94 774p 
EP95 62}0 

2Z81 274p 
2290 25p 

P1.30 840 
PL38 90p 

U191 75p 
17193 41p 

5Z3 45p 
5240T 40p 

BCD6G £1.40 
6044 274p 

BK7 329p 
628G 30p 

1OP13 55p 
10P14 11-00 

3045 
304E3 4á 0p 

807 474p 
811A £1.50 28041 470 EF183 5áp 11810C £5.00 P1.81 51p 17201 35P 0/301.2 75p 13047 524p 6223 50p 124B5 bop 30016 75p 812A £355 28081 29}11 

EBC90 47áp 
22184 35p 
2280F £2.10 

GY501 Be 
GZ30 

P1.814 6240 
PLBI 

U281 405 0484 32}9 BCBC 274p 61126 75p 114.08 37/p 30017 Be 813 03.75 
E8980 40p 
EBF83 40p 

EF800 £1.00 
EF804 £1.00 

374p 
0231 SOp 
0232 4790 

380 
PL83 51p 
P1.134 41p 

17282 40p 
11403 5006007 
17404 37/p 

BAF4A 47/p 
04.07 37}11 

BCDBGA £115 
45p 

OCHO 55p 

040GT 45p 
BL7 3240 
6L18 30p 

124D6 57}p 
13415 40p 
124Q5 40p 

30018 75p 
30F5 85p 
30FL1 751) 

8884. 70p 
5642 80p 

EBF89 40p EF811 75p GZ33 37}p P1.500 824p U801 £100 6426 50p OCLB 50p 6LD20 321p 124.T6 25p 3OFL2 92/p 8080 £1374 2B91 28p E134 529p 0234 55p P1.004 85p UABC80 52/p OAJ8 29p OOW4 8280 6N70T 36p 124.170 76p 309L13 50p 0146 £1.50 2063 50p 
ECU 800 

ELIO 47/p 
EL41 55p 

2290 8281) 
HL92 35p 

P1.505 £145 
PL508 £1.00 

UBF89 400 64.25 39» 60Y6 409 BPI Epp 124V6 30p 3091.14 77}p 81408 02374 
2088 60p EL42 674p HL94 40p P1.509 £1.54 

IIBC41 á9D 
UCC85 á8D 8426 57}p BCY7 60p 

603 Opp 
BM 11.06 
OM 81}p 

124V7 45p 
12AX7 110P 

30L1 45P 
391.15 85p 6287 324p 

2090 30p EL81 50p KTOB 11874 P1.802 88p UCH42 69p 0A1.3 4211) 61)06 674p 8Q7 87}p 124Y7 67}p 301.17 851) 6360 £1.25 
2092 828p EL83 41p KT88 £1.88 P1.806 86D 110281 S4p BALE 161) BCKO 424p 827G 86p 131544 50p 3OP12 80p 8939 £2.10 2093 474p EL85 428P 278 11.05 PY33 8241) 1701.82 51p 84515 25p 613Q6B Epp 682 409 12B46 824p 30P18 551. 7199 75p 20081 40p 
20082/3 429p 

EL86 4.24p 
EL90 32áD PPCC86/8 41 PY9º 11) 

3 81p 84316 p 12847 38Ip 30P19 75P 7380 £1.80 
E1283/3 4212 EL91 25p P095 36p PY800 á1P 17241/2 660 á4Q6 32áD BEAK 669 

08947 á7}D 
0807 39}p 

12820 3940 
128117 32áp 

30PL1 77áP 
30PL13 900 7586 £1.25 

20084/5 429p EL95 35p PC97 41p PY801 pip 17980/5 37}p 64Q6 50p 8227 3218 60.17 87/p 12BY7 60p 30P114 861) 9002 3241) 
20088 55p EL360 £1.15 PC084 480 PY82 35p 11F89 41p BARS 324p 8237 85p 0027 324p 121(5 60p 35A3 50p 9003 50p 

CATHODE RAY TUBES TRANS STORISED UHF TUNER UNITS 
New and Budget tubes made by the leading manufacturers. Guaranteed for 2 years. In the event of failure under NEW AND GUARANTEED FOR 3 MONTHS guarantee, replacement is made without the usual time wasting forme. 

Complete with Aerial Socket and aims for Radio and Allied TV sets but can 
Type New Budget Type New Budget be used for most makes. 

£ £ £ £ Continuous Tuning, £4.50; Pueh Button, £5,00. 
MW36-20 £4.50 
MW36-31 £4.50 

A50-12OW/R 05122913 £10.85 
AW63-80 £8.98} £885 
AW53-88 0222101 18.981 £8 25 

SERVICE AIDS 
Switch Cleaner, 65p; Switch Cleaner with Lubricant, 56p; Freeze 82}p. P. & P. 

MW43-692 CR51171 AW59-90 7/p per item. 
CRM172 £8.80 l4.á2} AW69-91 CME2303 £9584 £720 

409-1SW CME2301 PLUGS 
MW43-80Z CRM173 £980 £4024 CME2303Plugs and Sockets B Jack Axial Plugs 
ÁW43 -80Z 05121702 £880 £4524£4524 05121303 £9581 £7.20 Standard Plugs .. 190 Belling Lee for similar type) 8}p 

05121703 0960 £4.024 A59 -11W CME2308 Standard Sockets .. .. 124p Add 2p per doz. p. R p. 
0/121708 £8.80 £4.824 459-13W 05122306 £1365 £1097± 

459-2W CME230 £1385 £10 LINE OUTPUT TRANSFORMERS 
01744 £0.80 09.82 

4 

05121 £980 £4624 
4.59-231W 051223055 £12 B0 £10-50 
A61 -13W/ß £1200 £1050 

O.E.C. BT454 . £4.75 G.E.C. 2028 . 04-75 
G.E.C. BT458 .. .. £4.75 G.R.C. 2041 .. £4.75 

ÁW43-88 05121705 £050 24824 481-110W/R CME2301 £1350 £1150 0.2.0. 2010 .. .. £4.75 G.E.C. Series 
ÁW47-90 4.86-11W 05122601 £1050 £1450 0.2.0. 2014 .. .. £4.76 Philip. 1á7G .. .. 4475 G.E.C. 2014 .. .. 14.76 
ÁW47-91 Á4714W £595 1987 
447 

COLOUR TUBES 
4.49-191X 19 inch £5230 G.E.C. 2018 .. .. 24-75 Pye Mod. 38 .. .. 4475 

G.E.C. 2043 £4.75 Pye Mod. 40 .. .. £4.75 14W 05121801 £5.95 £487 
05121902 £5.95 £487 

A68 -120X 22 inch £57 
483-1131 25 inch £8250 

.. 
G.E.C. 2048 .. .. £476 Thorn 800-850 .. .. £4.75 

C51E1903 £595 £4.87 PORTABLE SET TUBES STYLII-BRITISH MANUFACTURED 
019411 £5.95 £4.87 TOD217 £1150 

T8D282 £1150 All types In stock. Double Tip "S" .. .. 33p 
4.47-11W CM&1906 £8881 Y700 
447-13W CM21900 £10.27/ £850 

428-14W £9184 
Not 

Single Tip "6" .. .. 47p Double Tip "D" .. Single Tip "D" .. 37p 
"0" - sapphire "D" - Diamond 447-26W C51E1905 08864 £775 supplied 

4.47-26W/ß 05121913$ £9838 
05121601 17.75 
0221802 18.00 

A discount of 10% I. also given for the purchase of 3 or more tubes at any one 
time. All types of tubes In stock. Carriage and insurance 75p anywhere in Britain. 

SEMICONDUCTORS BRAND NEW MANUFACTURERS MARKINGS NO CARTRIDGES REMARKED DEVICES Ins. P. T. Ins. P. T. 
22388A 8240 R.C.A. AF1O8 424p BC142 30p BF224 30p eurh each 
22614 30p 40253 P.A. Áp114 25p BC143 P.A. Bá225 30p A008 8X52 .. D/O.. .. £2.00 22897 20p 40398 P.A. AF116 30p BC147 1741) BP257 4741) 0P79 .. .. 83p X414 . D/8.. .. 01-30 22898 25p 40458 P.A. ÁP116 25p B0148 151) BFX84 30p GP91-18c .. .. £1.05 OOLDBINO 

_ 2N706 124p 224061 22/p AF117 25p BC149 17/p BPY19 33p 0P91 -28c .. £105 850 .. .. .. £585 
227064 321p 2514062 224p 42118 80p 80163 171p BPY60 22}0 GP91-38c (T08) .. £1.05 0800 .. .. .. £735 22930 27}p 2574386 17/p AF119 20p BC157 80p BFY61 2248 OF92 

- - - £132 6800E .. .. .. £15.00 221132 324p 224291 174p AF124 22/p BCI58 17}p BFYb2 2240 GP93-1 .. .. .. £124 0800 Super E .. .. £19.50 223303 174p AC107 30p 42126 20p BC1698 14p B83021 374p áP94-1 .. .. . £1.55 BONETTE 
221305 22;p AC317 60p AF128 20p 130189C 15p OC25 500 0P94-5 .. .. £1.80 105 .. 8/8 99p 
221306 25p AC126 200 48127 174p B0171 174.4) 0028 3241) 0P95 .. .. .. £184 106 .. 8/8 .. 99p 221307 25p AC127 251) AF139 374p BC175 27/p 0028 828P GP96 £1.57 13C400 .. 8/8 .. 70p 
221711 25p AC128 20p 4.9178 45p 80183 2249 0029 75p Acne 104 1-10 .. .. £2.09 DC40000 . 8/O 70p 222147 724p AC164 22áp ÁF179 Up ßC184 224p 0035 40p B.S.R. 106 ., D/8 £1.12 
222160 574p AC176 25p 49180 52}p ßC187 28}p OC36 6210 X3M .. 8/8 .. .. £189 106 .. D/8 .. 2112 222814 30p AC187 828p 4F181 42}p BC213L 28}p 0042 25p X3H .. 8/8 .. .. £159 1)0400 .. D/S 84p 222646 574p AC188 374D AF186 684p BCY32 874p 0044 20p X5M .. 8/8 .. .. £189 DC40080 .. 1)/S .. 84p 222905 400 ACY17 27}0 AFI39 42/p BCY68 22/p 0045 12/p X52 .. 8/8 .. .. £189 SONOTONE 222928 ACY18 25p AOY28 28p BCY70 201) 0046 15p SX5M .. 8/8 .. .. £181 STA .. D/8 .. £185 Green 14p ACYI9 2áp 80107 I5p BD715 78p 0070 15p 8306E .. e/8 .. .. £1.81 9TA .. D/O .. L1.79 

Yellow 124p ACY20 25p BC108 151) BD121 851) 0071 124p 8306M .. D/8 .. .. £2.00 9TAHC .. D/8 .. £179 Orange 124p ACY21 25p Bá109 15p BD123 824p 0072 124p 223053 27/p ACY22 20p BC113 2741, BD124 82}p 0074 3241) 2N3056 75p ACY28 20p BC114 374p ßD131 970 0075 I24p 223391 208 ACY40 20p ßC115 32/p BD132 97/p 0076 224p MAGNETIC RECORDING TAPES by a leading manufacturer 223392 20p ACY41 2áD 8C116 821-1) Bá115 259 0077 274p 223702 174p 
223704 22;p 
223706 20p 

ACY44 40p 
413140 40p 
Aá142 Up 

ßC1164. 374p 
BC117 39p 
ßC118 32}p 

BF317 47/p 
BP1R0 P.A. 
89102 P.A. 

0078 25D 
0081 200 
0081D 200 

POLYESTER POLYESTER 
Length Spool Bice In. Moe Length Spool Size in. Price 

223711 20p 
223819 35p 

AD149 67áp 
ADI9O 82/p 

ßC134 674p 
80135 P.A. 

ßF163 86p 
BF107 25p 

0083 25p 
0084 25p 

Standard Play 900ft 700 
8005 5 50p 1200ft 

/ 223820 30p ADI61 3741) 20136 P.A. 8p173 82}p 00139 32}0 850f1 52 p 1800ft , £1 00 
223905 37p AD162 3741) 130137 P.A. BF178 85p 00140 3240 12002, 7 701) Double Play 
223914 P.A. 49102 58p 80138 P.A. BFI79 72/P 00170 301) 

Long P1a7 1200)1 5 á0p 

DIODES & RECTIFIERS ßF180 á6p 
89181 821p 

oc171 a0 p 
210ft 3 27p 1800t bf £110 
450n 4 48p zaooft 7 £150 

12914 7/p 
44119 lOp 

BZY88 
(Series) 32}p 

0A91 7áp 
04202 10p 

BF184 E5p 
BF194 384D 

00200 321p 
00202 47}0 

BA102 2889 O4.ß 12áp 84144 19}p BF195 2719 á0P71 42áp EMPTY TAPE REELS CASSETTES BA116 70 OA47 7áp BA145P346Á 900 ßF198 2óP Stn .. Ip Boxed in Plastic Library Packs ßA114 12}0 0470 7}p 
42/p 

TI843 40y 4in . 9p 060 .. 53p BY100 22/p 0479 pp B4148 23p ßF197 31}p 6In .. .. lip 090 .. .. 88p BY126 20p 0481 719 BA155 PA, 8F198 4241) P.A. Price on 51in .. .. 13p 0120.. .. 87p BY127 22}p 0490 7}p BA156 P.A. BF200 36áD application 7in .. .. 13p P. ,4 P. 7p on all order,. 

ADD 3p PER ITEM FOR POST AND PACKING FOR TERMS, CASH WITH ORDER ONLY. POST AND 

ORDERS UNDER 24 PIECES. 

I 

PACKING PAYABLE ON ORDERS UP TO £6, AFTER 
THAT, FREE EXCEPT C.R.T.'s. 
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SERVICE TRADING CO 
VARIABLE 

50 AMP 

I AMP 
OPEN TYPE (Panel mounting). 4 amp. £3.93 
I amp £5.50. 24 amp. £6.63. P. & P. 40p. 

VOLTAGE TRANSFORMERS 
INPUT 230v. A.C. 50/60 

OUTPUT VARIABLE 0/260 v. A.C. 

BRAND NEW. Keenest prices in the 
country. All types (and spares) from 

to 50 amp. available from stock. 

0-260 v. at I amp £5 50 

0-260 v. at 2.5 amps £6.75 
0-260 v. at 5 amps. £9.75 
0-260 a. at 10 amps. £18 50 

0-260 a. at 15 amps £25.00 

0-260 v. at 20 amps. £37 00 

0-260 v. at 25 amps. £4900 
0-260 v. at 37.5 amps. £7200 
0-260 v. at 50 amps. £92 00 

carriage extra. 

RING TRANSFORMERS 
functional Versatile Educational 

These multi -purpose Auto Transformers, with 
large centre aserture, can be used as a Douole 
wound curros. Transformer, Auto Transformer, 
H.T. or L.T. T-ansformer, 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 8V ctn 21Amp, 4V. tI 25Amp. or 2V. (dI 50Amp., etc. 
Price: RT.100 /A 3.18 turns per volt, £2.25+28p p. and p. 

RT.300/A 2.27 turns per volt, £420+38p p. and p. 

RT.I K'.A 1.82 turns per volt, [6.50+58p p. and p. 

RT.2KSA 1.5 turns per volt, (1030+80p p. and p. 

RT.3K'. A 1.5 turns per volt, El400+80p p. and p. 

L.T. TRANSFORMERS 
All primaries 220-240 volts. 
Type No. Sec. Taps Price Carr. 
I 12 v. at 5A £1-88 28p 
2 30, 32, 34. 36 v. at 5 amps. £4.68 45p 
3 30, 40, 50 v. at 5 amps £6.88 45p 
4 10, 17, 18 v. at 10 amps. - £4.95 45p 

5 6, 12 v. a, 20 amps £6.43 45p 
6 17, 18, 20 v. at 20 amps. - £728 55p 
7 6, 12, 20 +. at 20 amps. £688 55p 
8 24 v. at I) amps. £523 35p 
9 4, 6, 24, 32 v. at 12 amps £7.15 45p 

ALARM BELL 
Manufacture[ by GENTS. 6 inch bell, 316 volt D.C. oper- 
ocion. As NEW. O.ry.EI.S0 plus 45p P. & P. 

LIGHT SOURCE AND PHOTO CELL 
MOUNTING 

Precision engineered light source - firrefi 
with adjustable lens assembly and 
ventilated lamp housing to take 
MBC bulb. Separate photo cell mounting assembly for 
ORP.12 or s milar cell with optic window. Both units 
are single hole fixing. Price per pair £2.75 p & p I8p. 

LIGHT SENSITIVE SWITCHES 
Kit of parts including ORP.12 Cadmium 
Sulphide Photocell. Relay Transistor and 
Circuit. Now supplied with new Siemens 
High Speed elay for 6 or 12 volt oper- 
ations. Price E125, plus 12p P. & P. 

ORP. 12 and Circuit 63p post paid. 
2201240 A.C. MAINS MODEL 

incorporates mains transformer rectifier and special 
relay with I make, I break, H.D. contacts. Price inc. 
circuit £239. plus 20p P. & P. 

200-250 e. A.C. NEON 
INDICATOR 

Available in RED or AMBER at 20p 
each, or in GREEN at 32p. Min. 
order 3 units. P. & P. 5p. 

MOTO C)LA MACII/6 PLASTIC 
TRIAC 400 PIV 8 AMP 

Now availab.e EX STOCK supplied complete with full 
data and applications sheet. Price E1 05 plus 7p P. & P. 

Suitable diac 30p (RCA40583) 

/: 

ELECTRONIC ORGAN KIT 
Easy to build, solid 
state. Two full octaves 
(less sharps and flats). 
Fitted hardwood case, 
powered by two pen - 
lite I zv. batteries. 

Complete set of parts_ including speaker, etc., together 
with full instructions and 10 tunes. £300. P. & P. 25p. 

50 in I ELECTRONIC PROJECT KIT 
50 easy to build Projects. No soldering, no special tools 
required. Tie 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. P. & P. 30p. 

CRYSTAL RADIO KIT 
Complete set of parts including: crystal diode, ferrite 
aerial, drilled chassis and personal ear -piece. No 
soldering, easy to build, full step-by-step instructions. 
£1.75 inc. post. 

Postage and Carriage shown 
below are inland only. For 
Overseas please ask for 
quotation. We do not 
issueoalogue or list. 

(NEW)Ceramic construction, wind- 
ing embedded in Vitreous 

Enamel, heavy duty brush assembly designed 
for continuous duty. AVAILABLE FROM 
STOCK IN THE FOLLOWING II VALUES: 
100 WATT I ohm IOa., 5 ohm 4.7a., 10 ohm 3a., 
25 ohm 2a., 60 ohm 1.4a., 100 ohm la., 250 ohm 
'7a., 500 ohm '45a., Ik ohm 280mA., Ilk ohm 
230mA., 21k ohm -2a., Sk ohm I40mA., Diameter 
3.` -in. Shaft length /in. dia. /4 in., £1-50. P. & P. 15p. 

50 WATT 1.12/10/25/50/100/250/500/1K/I.5K/2.5K/ 
5K ohm. All at £1.12, P. & P. I I p. 
25,.VYATT 10/25/50/100/250/500/1K/ I .5K/2.5K ohm. 
All at 78p, P. & P. 5p. 

Black Silver Skirted knob calibrated in Nos. I-9.14 
in. c6 a. brass bush. Ideal for above Theostats, I8p ea. 

UNISELECTOR SWITCHES -NEW 
4 BANK 25 WAY FULL WIPER 
25 ohm coil, 24 v. D.0 operation £5.88. plus 22p P. & P. 

6 BANK 25 WAY FULL WIPER 
25 ohm coil, 24 v, D.C. 
operation. £6.50, plus 22p P. & P. 

8 BANK 25 WAY FULL WIPER .. 
24 v. D.C. operation. £7.63, plus 22p P. & P. 

12-28 VOLT D.C. BLOWER UNIT 
Powerful, smooth running, precision 
made Blower Unit. 5,000 RPM, .54 amps. 

Size 3" diameter x 3/" long over all. 

Price £2-00 post paid. 

VERY SPECIAL OFFER 
Cannot be repeated. 500 v. 50 Meg Record insulation 
testers. Excellent condition, fully tested. Complete 
with leather carrying case. £12. P. & P. 50p. 

STROBE! STROBE! STROBE! 
* THREE EASY TO BUILD KITS USING XENON WHITE if * LICHT FLASH TUBES. SOLID STATE TIMING + * * TRIGGERING CIRCUITS. PROVISION FOR EX- 

TERNAL TRIGGERING. 230-250v. A.C. OPERATION. * 
* The Strobe is one of the most useful and interesting * 
* ins ,ruments in the laboratory or workshop. It is * 

invaluable for the study of movement and checking * of i:peeds. Many uses can be found in the psychiatric * 
* and photographic fields, also in the entertainment * * business. It is used a great deal in the motor industry it 

and is a real tool as well as an interesting scientific 4(* 

device. * 
EXPERIMENTERS "ECONOMY" KIT ir * Adiustable I to 36 Flash per sec. All electronic tom- 
poaencs including Veroboard S.C.R. Uniiunction 

* Xenon Tube +instructions L6.30 plus 25p P. & P. * NEW INDUSTRIAL KIT * Ideally suitable for schools, laboratories etc. Roller * * tin printed circuit. New trigger coil, plastic thyristor * * Adjustable 1-80 f.p.s. Price E10.50. 50p P. & P. * 
* HY-LYGHT STROBE * * Thu strobe has been designed for use in large rooms, IC * hahs and the photographic field, and utilizes a silica * * tube for longer life expectancy, printed circuit for * 

easy assembly, also a special trigger coil and output * 
* capacitor. Speed adjustable 1-30 f.p.s. Light output 

illapprox. 4 ioules. Price [12.00. P. & P. 50p. 

NOW! * 
* THE 'SUPER' HY-LYGHT KIT * 
* Approx. 4 times the light output of our well proven * ^y Lyght strobe. * 
* I orporating, Heavy duty power supply. 

Variable speed from 1-23 flash per sec. * Fantastic Octal based tube with massive electrodes. * 
* Reactor control circuit producing an intense white 

ig * lig 
Thetbrilliant light output of the 'SUPER' HY-LYGHT 
giros fabulous effects with colour filters. 
Never before a Strobe Kit with so HIGH on * output et so LOW o price. ONLY [2000 plus * * 7Sp P.&P. * 7 -INCH POLISHED REFLECTOR. Ideally suited * for above Strobe Kits. Price Sap and 13p P. & P. or * * post paid with kits. *************************** 

RUNNING HOUR METER. 240 
volt, 50 cycle, 22 watt. Calibrated 
in minutes. Six figure. PRICE; 
£3.00 including Post & Packing. 

VENNER ELECTRIC 
TIME SWITCH 
200/250 volt. Ex -GPO. Tested, perfect 
condition. Two ON, two OFF, every 24 hrs. 
at any manually pre-set time. Price: 10amp. 
[2.75. 15amp. [32S. 20amp [3.75. P. & P. 

20p. Also available with Solar Dial ON at 
dusk. OFF at dawn. Prices as above. 

INSULATED TERMINALS 
Available in black, red, white, 
yellow, blue and green. New 
IOp each. Post paid. 

RELAYS NEW SIEMENS PLESSEY, etc. 

MINITURE RELAYS AT COMPETITIVE PRICES. 

I 2 3 4 I 2 3 4 

45 6-9 2 HD M SOp 700 12-24 2 c/o 63p* 
185 6-12 2 c/o 63p 700 15-35 2 c/o HD 73p* 
185 6-12 4 c/o 73p* 700 16-24 6 M 63p* 
230 9-18 2 c/o HD 63p* 1250 24-36 4c/o 

63ppn 

S0p 
63p* 
500* 

230 9-12 4c/o 78p* 2500 36-45 6 M 

280 9-12 2 c/o 73p* 2400 30-48 4 c/o 
600 18-32 4 c/o 78p* 5800 40-70 4 c/o 
700 16-24 4 M 2 B 63p* 9000 40-70 2 c/o 
700 16-24 4c/o 78p* 15k 85-I10 6 M S0p* 

(I) Coil ohms: (2) Working d.c. volts: (3) Contacts: (4) 
Price HD= Heavy Duty. All Post Paid. including Base. 

MAINS RELAY 
230.v. A.C. coil 3 c/o, 10 amp. A.C. contacts. 50p 
+ 8p p. & p. Similar to above illustration. 

RECHARGEABLE NICKEL 
CAD. BUTTON CELLS. 
2 x 1.2 v. 250 MA/HR Nickel Cad. Cells, 
connected to give 2.4 v., at 25 milliampl l0 hour 
rate, complete with 2001250 v. A.C. charger, 
unused. Price 48p each plus Bp p. & p. or 2 

units for E1.00 post paid. 

NICKEL CADMIUM BATTERY 
1.2 v. 35 AH. Size 80 high X 3 x 10. £1.50 each, plus 20p 

P. & P. 
Sintered Cadmium Type 1.2 v. 7AH. Size: height 3/ in., 
width 2}in. X l - in. Weight: approx. 13 ozs. Ex-R.A.F. 

Tested 63p. P. & P. 15p. 

230 VOLT AC SOLENOID 
EXTREMELY POWERFUL 
SOLENOID with approximately 
141b. pull, I inch travel. Fitted with 
mounting feet. Size 4 inches long, 
2I inches wide and 3 inches high. 
Price £2.00 including post & pkg. 

230-250 VOLT A.C. SOLENOID 
(Simpull.ar in 

Size off feet Iffcy 
to above.Price 

8Sp incl. post. . 
pprox. 1-k VaA, me Manufac- 

tured by Westool Ltd. 

36 volt 30 amp. A.C. or D.C. Fes; 
Variable riableL.T: 

Output 
Unit 

¡Y:®Input 

'1 
Con- 

tinuously variable 0-36 v. A.C./D.C. 
Fully isolated. Fitted in robust metal 
case with Voltmeter, Ammeter. Panel 
Indicator and chrome handles. Input and Output fully fused. 
Ideally suited for Lab. or Industrial use. E58 plus E2 p. & c. 

230V/240V COMPACT 
SYNCHRONOUS 
GEARED MOTORS 
Manufactured by either Sangamo, Haydon 
or Smith. Built-in gearbox. 

I rev. per hour. Clockwise rotation. 
I rev. per hour. Anti -clockwise rotation. 
2 revs. per hour. Clockwise rotation. 
3 revs. per hour. Anti -clockwise rotation. 
5 revs. per hour. Anti -clockwise rotation. 

15 e 

60 
revs. per hour. 

hour. Clockwise rotation. otn.t,on r 

Fraction of 
makers' price. 
All t 7Sp 

i cl. P. & P. 

12 VOLT DC MOTOR 
Powerful 12 volt I amp REVERSIBLE 
motor. Speed 3,750 rpm. Complete 
with external gear train (removable) 
giving final speed of 125 RPM. Size 

4/in. X 2/in. dia. Price inc. post 95p. 

PARVALUX TYPES DI9 230/250 VOLT 
AC REVERSIBLE 
GEARED MOTORS 
30 r.p.m. 40 Ib. ins. Position of 
drive spindle adjustable to 3 

different angles. Mounted on 
substantial cast aluminium 
base. Ex -equipment. Tested and 
in first-class running order. A 
really powerful motor offered at a 

fraction of maker's price. £6.30, P & P. 50p. 

BODINE TYPE N.C.1 
GEARED MOTOR 
(Type I) 71 r.p.m. torque 10 lb. in. 
Reversible I/70th h.p. 50 cycle .38, 
amp. (Type 2) 28 r.p.m. torque 20 
lb. in. Reversible I/80th 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 
115v A.C. Supplied complete with transformer for 
230/240v A.C. input 
Price, either type £3.15 plus 35p P. & P. or less trans- 
former £2.13 plus 27p P. & P. 

These motors are ideal for rotating aerials, drawing 
curtains, display stands, vending machines etc. etc. 

ALL MAIL ORDERS, ALSO CALLERS AT: 

57 BRIDGMAN ROAD. 
LONDON, W4 5BB. Phone: 01-995 1560 

Closed Saturdays. 

SERVICE 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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Special offer of AMPEX professional tape heads, 
mu -metal shrouded. (Designed for model AG20). Full 
track record, or playback, £3.00. Erase head [200. Set of 
3 with mounting bracket and cover [7.50. Half track 
record only, [3.00 each. Carriage paid. 

OXLEY P.T.F.E. BARB TERMINALS. Stand off 
44" or 4". [2.75 box of 100. 

HARWIN. Tapped (6 Ba) high voltage "stand off" 
insulators, length 4", tapped (8 Ba) I" long. [2.00 
per 100. Carriage Paid. 

"BENSON BROS." 12v. D.C. HEAVY DUTY 
SOLENOID. Size: 3" overall x I}" x I". Very 
powerful. Cont. rated. [I.00 each. P. & P. 15p 

"DECCO" MAINS SOLENOID.- 
Compact and very powerful. 16 lb. pull. 
}" travel which can be increased to I" by 
removing captive -end -plate. Overall size 
2"x24"X2 " high. [ISO. P. & P. 25p. 
WEBBER MAINS SOLENOID. Robust and strong. 
On this item the plunger travel is I;". Performance: 
6 lb. pull at 14"; 8 lb. at I"; 10 lb. at :". The non -captive 
plunger has a fixing eye to take up to i}' bolt. Size: 
24" high x 2" x 2". [I.25 plus 25p P. & P. 

SPECIAL OFFER 
MAINS SOLENOID BY MAGNETIC DEVICES 
LTD. A beautifully constructed solenoid at half normal 
price. A two -tided bracket is incorporated for vertical 
or horizontal mounting. Size: 2' x 14. x I f". Pull is 
approx. 2 lb., plunger travel I1". Fixing eye takes ùp to 
+- bolt. Plunger non -captive. New in original makers 
boxes. 75p each, plus 25p P. & P. Large number available, 
special price for quantity. 

RELAYS 
Perspex enclosed, plug in, with base. Size 11- x 14" x " 
MQ 308 6000 24v. 4 c/o. 60p ea., [5.00 per doz. 
MQ 508 10,0000 I00v. 4 c/o. S0p ea., [4.50 per doz. 
S.T.C. Midget Field Relay type 4109EC. 12v. 40 mA 
1700. single H.D. make. S3p each. 
"B. & R." 3 t/o. 10 amp. contacts (silver) operates on 
2 volts D.C. Draws approx. I amp. Size: 2" X I4" X 1}". 
L1 00. 
"OMRON" OCTAL BASE. A.C. mains. 2 x 5 amp. 
C/O contacts. Perspex enclosed. 88p. 
A.E. Perspex enclosed, plug in, 500 6v. 2 c/o. 63p 
ea. 4700 12v. 4 c/o. 73p ea. 2,7800 48v. 4 c/o. 73p 
ea. 1,2600 48v. 6 c/o. 83p ea. 
MAGNET DEVICES. 12v. 3xH.D. c/o Contacts 
size 14" x I" X 14". 63p each. 
E.R.G. 1,0000 6v. DC. I make encapsulated reed type. 
Size: F X ÿy" X 14". 4 for [1.00. 

NEW "F.I.R.E." PLUG-IN 
RELAY. -115v. Coil 50/60 c.p.s. 
3 heavy duty silver change -over 
contacts. Very robust. 63p. 

NEW "ISKRA" 240v. A.C. 
RELAY. -3 X 6 amp Changeover 
contacts. 63p. 

SIEMENS HIGH SPEED RE- 
LAY, Type 89L. 1,7000 + 1,7000 
coil. New 63p each. 

MINIATURE "LATCH - 
MASTER" RELAY 6, 12, or 
24v. D.C. operation. One make 
one break, contacts rated 5 amps. 
at 30v. Once current is applied, 
relay remains latched until input 
polarity is reversed. Manufac- 
tured for high acceleration re- 
quirements by Sperry Gyroscope Co. Size: Length ;; 

dia. T}" (including mount). Please state vertical or 
horizontal mount and voltage. [1.63 each. 

ELECTROLYTIC CAPACITORS MULLARD. 
900µF 100v. heavy ripple screw terminals dia.x 34", 
70p eac., [6.00"per doz. 1,600µF 64v. 14" dia. x 3" 
38p ea., [3.50 per doz. 10,000µF 10v. II" dia. x 3". 
38p ea., [3.50 per doz. 1,250µF 25v. I" dia. x 2". 
S0p ea., [4.50 per doz. 
HUNTS 1,000µF 50v. II" dia. x 2", 2Sp ea., I0,000µF 
6v. 13" dia. x 2", 30p ea., E3.00 per doz. 16µF 350v. 

x I)" wire ends, £200 per doz. 1,000µF 50v. I" 
dia. x 3", 30p ea., [300 per doz. 32-32µF 275v. I" dia. 
X 2", 38p ea. 100µF IOOv. I" dia. x 2", 2Sp ea. 
ERIE. Ceramicon capacitor. Type CHV4I IP. 500 P.F. 
30KV Size 1.5" dia. X 1.44" long. 50p ea. Carriage paid. 

HIGH CAPACITY ELECTROLYTICS. Cylinder. 
type with screw terminals on top. Average size 3" dia. x 
44" high. "Mallory" 20,000µF 30v. D.C. 45r. D.C. surge. 
"Mallory 25,000µF 25v. D.C., 40v. D.C. surge. Mallory 
35,0000 ISv. D.C., 20v. D.C. surge. "Mallory" 
40,000µF 10v. D.C., 12v. D.C. surge. "Sprague" 
40,0001tF 10v. D.C., 12v. D.C. surge. "General Electric" 
46,500µF 25v. D.C., 30v. D.C. surge. "General Electric" 
55,000µF ISv. D.C., 20v. D.C. surge. Sop each. Minimum 
order [1.00 on these items. P. & P. 10p each. 

WHERE NO CARRIAGE CHARGE IS 
INDICATED PRICE IS INCLUSIVE. 

PERSONAL CALLERS WELCOME. 

E[ECTOTECD SHIES 

MOTORS 
AMPEX 7.5v. D.C. MOTOR. This 
is an ultra -precision tape motor 
designed for use in the AMPEX model 
AG20 portable recorder. Torque 
450GM/CM. Stall load at 500ma. 
Draws 60ma on run. 600 rpm ± 5% 
speed adjustment, internal AF/RF 
suppression. 4" dia. X I" spindle, 
motor 3" dia. X I.#". Original cost 
£16.50. Our price [4.25. P. & P. 25p. 
Large quantity available (special 
quotations). Mu -metal enclosure avail- 
able 7Sp each. 

Brand New "DISCUS" 
Centrifugal Blower by 
Watkins & Watson. 240v. 
50 Hz. Powered ..by A.E.I. 
continuous rating 2850 rpm 
motor. Cowl diameter 10". 
Outlet flange 2" I.D. Coupling 
flange supplied. These superb 
precision units are ideally suited 
for Organ construction. 
Offered at approx. half makers 
price [12.50. Carriage £1.50. 

POWERFUL DUAL VOLT- 
AGE. 110/240v. 50Hz. Blower 
by Fanmanco Ltd. A compact 
powerful unit with 3" dia. x 14" 
wide impeller giving powerful 
thrust. 2" x I}" outlet. Weight 
3416. These units are unused 
and offered at only £3.S0. P.&P. 
30p. 

SPECIAL 
SUMMER OFFER 

LIMITED PERIOD ONLY FROM NOW 
UNTIL 31st AUG. 1971 A DISCOUNT 
OF 20% WILL BE DEDUCTED ON 
ALL ORDERS OF £7.50 AND OVER 

We welcome orders from established companies, 
educational depts., etc. (To cover invoicing costs 

minimum L2.50, please.) 

PROGRAMME TIMER BY HONEYWELL 
A bank of 15 micro -switches are each independently 
operated by 15 pairs of cams which in turn are individu- 
ally adjustable to give switching periods of zero to 
12 seconds with infinitely variable combinations. A mains 
synchronous motor drives the cam shaft at I rev. per 
12 seconds (5 R.P.M.). Designed originally for vending 
machines at a cost of [15.00 plus. Many applications 
where continuous sequence programmes are required, 
such as lighting effects etc. New in original makers 
cartons. First class value at £5.75 plus p P. & P. 

DEAC. RECHARGEABLE 
PERMA-SEAL Nickel -Cadmium 
Batteries Type 9000. 122v. at 900 
mA (10 -hr. rate). Size 90 mm. x 
13.5 mm. Weight 40 gr. Unused 
63p ea. P. & P. 12p. Stock now 
running low. 

"TEDDINGTON" CONTROLS 
THERMOSTAT. -Adjustable 
between 75° and 100°C. A further 
internal adjuster takes the maximum 
up to 120°C. Circuit cuts in again at 
3° below cut-out setting. 42" capillary 
and sensor probe. The thermostat 
actuates a 15 amp. 250v. c/o switch. / 

A second single pole on/off switch is va 

incorporated in the adjustment 
mechanism. 88p. 

"GOYEN" PRESSURE SWITCH. 
-Incorporating differential adjustment 
between 2" and 12" water gauge (a max. 
of approx. 4 p.s.i.). A single pole 
change -over switch rated 15 amps. 
250v. is actuated. Air inlet tube Y}" 
dia. Projection (-4". Overall size: 
dia. 34", depth 2" plus 4}" (air tube). 
[1.25. 
VINKOR POT CORE ASS. TYPE LA 2103 (core 
LA.2100). Normal price £1.48. Our price 7Sp each. 
Special quote for quantity. 
UNISELECTORS. 8 Bank 25 -way 24v. Double sweep. 
Brand new in maker's boxes. E525. P. & P. 25p. 
HEAVY DUTY PORTABLE BATTERIES. New 
ex WD. 12v. 75 AH. Built in stout metal cases with 
carrying handles and nifam socket outlet. Size 154" x 
74" x 104" high, weight 731b. £8.75. Carriage £2. 
L.T. TRANSFORMER. Prim. 0.110-240v. Sec. 
4.5v. -0.4.5v. at 2A. Size 14" x 14" x I {s" 60p. P.&.P. 
15p. 

GEARED MOTORS 
"Parvalux" R ible 100 
RPM . Geared Motor. Type 
S.D.14, 230/250v. A.C. 22 lb./in. 
j¡" spindle. 1st class condition. 
£7.50 each. P. & P. 50p. Also 
limited number only as above. 
Brand New. E12 -SO each P. & P. 50p. 
ELECTRO CONTROL (CHICAGO). Shaded pole 
240v. 50 Hz. 200 rpm 10 lb./in. [230. P. & P. 25p. 
MYCALEX. Open frame, shaded pole motors. 240v. 
50 Hz, 7 rpm. 28 lb./in. 80 rpm. 12 lb./in. [225 each. 
P. & P. 25p. 

"CROUZET" TYPE 965. 115/ 
240v. 50 Hz. 47/68 watts. 50 rpm. 
Stoutly constructed. Size: 24-4" dia. 
X 34" long, plus spindle I" X }" 
dia. Anti -clock. [2.75. P. & P. 25p. 

MYCALEX MAINS. Shaded pole, 1425 rpm. Y}" 
spindle. 2 for E125. Carriage Paid. 
MAINS INDUCTION MOTOR, Open frame, 
y}" spindle, weight ; lb. Powerful. 88p each. P. & P. 12p 
E.M.I. PROFESSIONAL TAPE MOTOR. 110/240 v. 
50 Hz. 1500 rpm, reversible, silent running. 41" dia. x 
44" long. Spindle y}" x 2". Weight 6 lbs. £3.50 each or 
[6.00 per pair. P. & P. 50p each. 

"FIBRE GLASS" COPPER CLAD. Top grade. One 
size only, 74" x 44" X t}". 3 panels EI.00. 12 panels 
£3.50. P. & P. 15p. 
"SRBP" COPPER CLAD. Sizes: 74" x 4-?" X 4", 
16 for [1.00. I3y}" x 54" x 4", 8 for [1.00. 144" X 54" x i}", 8 for [I-00. 19}" X 74" x s", 4 for El.00. 

SYLVANIA MAGNETIC SWITCH -a mag- 
netically activated switch operating in a 
vacuum. Switch speed-4ms. temperature --54 
to -1-200°C. Silver contacts normally closed 
rated 3 amps. at 120v. 1.5 amp. at 240v. Price 
4 for LI; [2.SO per doz. P. & P. 10p. Special 
quotations for 100 or over. Reference magnets 
available 8p each. 

'HONEYWELL" TYPE g#1. 
23AC-NE.- 15 amp. change -over' - 
micro switch is fitted on angled metal 
mount with spring -loaded plastic 
rod operating cam. 50p each. 

PLUNGER SWITCHES. Spring return. 
3 P.D.T. I amp. Single action. Size: }" x {t" 
plus plunger. [I-50 per doz. Carr. Paid. 

SLIDER SWITCHES. 3 amp. type 
D.P.D.T. I" x Tg" N }" deep. I amp. type 
3 P.D.T. 4" x ÿt" x -h" deep. [125 per 
doz. Either type or mixed as required. 
Carr. Paid. 

"MALLORY" LONG LIFE 
BATTERIES. Type A. RMI2 cell 
I -35v. 3,600 ma/H. CAP. 250/300 ma 
cont. current. Size: 2" X j". 5 for [I-00 
or [2.00 per doz. Carr. Paid. Type B. 
Comprises 8 x RM 625 cells. Nom. 
volts. 1-35 each 10.5v. Overall. 350 ma/H 
CAP. 20/25 ma cont. current. Size: 
2t6" x I" X 4". 3 for LI.00 or L3.00 
per doz. Carr. Paid. 

Type A 

Type B 

A.C./D.C. M/IRON AMMETERS. 
0-5 amps or 0-8 amps (suitable battery 
chargers etc.). Perspex front. Size: 
14" x I}". Any 2 for El.10. Carr. Paid. 

CURRENT FLOW INDICATOR. 
Ideal for all types of battery operated 
equipment (portable machines, tape 
recorders etc.). Four white segments 
appear when current flows. Coil is 
6000 6/I2v. Drawing only 8 ma on 
function. Neat in appearance. Size: 
dia. }}" x }I" deep. Fixing centres 
14". EI -25 each. Carr. Paid. 

BIO -CHEMISTRY AND CHEMISTRY LABORA- 
TORIES PLEASE NOTE WE HAVE PUR- 
CHASED A NUMBER OF THE GRIFFIN AND 
GEORGE BIOANALYST CHEMISTRY 
MODULE G. & G. CAT. NO. 554-320. 
COMPLETE AUTOMATED SYSTEM. BRAND 
NEW IN ORIGINAL MAKER'S PACKING. 
CURRENTLY LISTED AT £925. WE OFFER 
THESE AT [425 NETT. CARRIAGE EXTRA. 

BUSINESS HOURS: 264 PENTONVILLE ROAD, LONDON, N.1 
9.30-6 (1 p.m.Sats.) (ONE MIN. FROM KINGS X STATION) Tel, 01-837 7401/2 
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ELECTRONIC COMPONENTS 
Wholesale/Retail : I 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

TRANSISTOR EQUIVALENT BOOK. LATEST EDITION.. 
Mikes, Low impedance, dynamic stick type with on/off switch 

Crystal, hand .. .. .. .. 
Crystal, Inserts with bracket .. 

Lockable car aerials .. .. 
Dee -Gee 25 watt pencil bit soldering irons .. 
Speakers, 2}in, 8 ohms . .. .. .. 
Insulating Tcpe, #ìn wide, 10 yard rolls .. 
Miniature Output Transformers 
Rotary Switches, 4 pole 3 way or 2 pole 6 way 
Switch clearer, aerosol cans .. .. .. .. 

Transistorised Modules, 
BM I Phone pre -amp E1 .25 

BM 2 Tape pre -amp C1.25 

BM 3 Mike ore -amp EI.25 
BM2I F.M. Transmitter E1.25 

BM22 F.M. Wireless Guitar [1 .25 

BM3I Electr t Organ El 25 
BM4I Code Oscillator E1 25 

BM42 Wireless Oscillator [1.25 

ALL 

Electrolytic Capacitors 
2,000 µf 25 volt Rev. 
1,000 µf 70 volt 
10,000 µf 35 volt 
10,000 if 25 volt 
2,000 if 18 volt 
60µf + 200µf 300 volt 
400 µf 275 volt 
10 pi 6 volt 
10 if 25 volt 
16µf 250 volt 
32 µf 275 volt 

40p 
E1.00 

50p 
20p 

E1.25 
98p 
Sop 
Sp 

12p 
ISp 
Sop 

25p 
35p 
50p 
35p 
20p 
30p 
25p 
2p 
4p 
8p 
8p 

TRANSISTORS AND I.C.s 

RRAND-NEW WITH MANUFACTURERS MARKINGS 

ASY22 IOp OC45 10p 2N709 S0p 2N3703 13p 

ASY29 25p 0C46 15p 2N1302 ISp 2N3704 18p 

ASZ17 0C141 22p 2N1309 23p 2N3707 15p 

(OC35) 2Sp OC139 22p 2NI613 25p 2N3877A 40p 

BCI67 15p 0074 20p 2N1711 25p 7401 40p 

BCY70 18p 0C204 25p 2N2646 58p 7410 40p 

BFXI2 20p 2G345 10p 2N2926 15p 7430 40p 

0C41 20p 2G37I 10p 2N3053 25p 7472 55p 

0C42 23p 2G378 10p 2N3055 75p 7473 90p 

0C43 20p 2N3782 18p 7475 E1IS 

OC44 ISp 

4,000,000 DIODES 
SILICON, GERMANIUM OR ZENER 

(STATE CHOICE) 

LOTS OF 100,000 -£ 150 
10,000 - £20 
1,000 - £3 

500 - £2 
100-50p 

1,000,000 GERMANIUM TRANSISTORS 
(0071/0075) 

LOTS OF 100,000 - £250 
10,000 - £30 
1,000-£3.50 

500-£2 
100-50p 

VEROBOARD 
22in x lin x 0.15in 6p Sin x 32in 
32in x 24in x 0.15in 16p I7in x 21in 
32in X 3,' -in x 0-15in 20p I7in X 34in 
5in x 2, -in X 0-15in 20p 32in X 21in 
Spot Face Cutter 38p. Pin Insert Tool 
18p. Special Offer Park consisting of 
Cutter -50p. 

X 0.15in 28p 31in X 34in X Olin 24p 
X 0.15in 55p 5in X 21in X 0.1 in 23p 
X 0-15in 74p 5in x 32in x 0.1 in 28p 
x Olin 2Ip 
48p. Terminal Pins (0.1 or 0.15) 36 for 
5 24in X lin boards and a Spot Face 

RECORD PLAYER CARTRIDGES. Well below normal prices! 
G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, E4. ACOS 

GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) El. ACOS 

GP 93/I (Stereo, Crystal, Sapphire) E1ß5. ACOS GP 93/ID (Stereo, Crystal, 

Diamond) EI.63. ACOS GP 94/I (Stereo, Ceramic, Sapphire) ElSO. ACOS GP 

94/ID (Stereo, Ceramic, Diamond) E1.88. ACOS GP 95/I (Stereo, Crystal with 
two L.P./Stereo needles) E1ß5. 

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with reverse 
polarity protection. 8 watt type with reflector, suitable for tents, etc., E3. 

Postage/Packing 25p. 15 watt type, batten fitting for caravans E4. Postage/Packing 

25p. 13 watt type, batten with switch. 22in X tin X lin ES. Postage/Packing 25p. 

THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT. 

MULLARD POLYESTER CONDENSERS 
I,000pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, ISp per dozen (all 400V working). 
0.15µf, 0.22µf, 0.27µf, 30p per dozen (all 160V working). 25% discount for lots 

of 100 of any one type. 

RESISTORS 
and ,- watt Most values in stock. SOp per 100. 10p per dozen of any one value. 

WIRE WOUND MAINS DROPPERS. Hundreds of values from 0.7 ohm upwards. 

I watt to 50 watts. A large percentage of these are multi -tapped droppers for 
radio/television. Owing to the huge variety these can only be offered "assorted" 
at Sop per dozen. 

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS 
Large range in stock, 7Sp per 100 of any one value. ISp per dozen. 

RECORDING TAPE BARGAIN! The very best British Made low -noise 
high -quality Tape! Sin Standard 38p. Long -play 4Sp. 54in Standard 45p. Long - 

play 60p. 7in Standard 60p. Long -play 82p. We are getting a fantastic number 

of repeat orders for this tape. Might we suggest that you order now whilst we 

still have a good stock at these low prices? 

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT! 
We have huge numbers of components in quantities too small to advertise 
individually. In order to "clear the decks" we have made up parcels 
containing a mixture of carbon and wire -wound resistors, electrolytic 
and paper condensers, controls, transistors, diodes etc., for a tiny fraction 
of normal price. It is emphasised that these are mixed parcels only - 
contents cannot be stipulated! Sold only by weight. 

Gross weight 2 lb. .. .. .. El (postage 20p) 

Gross weight 5 lb. .. .. .. E2 (postage 30p) 

NEW! NEW! NEW! NEW! 
An aerosol spray providing a convenient means of pro- 
ducing 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 .. .. .. El 00 
Developer spray .. .. .. SOp 

SPECIAL 50p PACKS. ORDER IO 
AN EXTRA ONE FREE I ! ! ! 

PACKS AND WE WILL INCLUDE 

RESISTORS, ,'-/4 watt TRANSISTORS 
assorted 100 50p P.N.P. Untested but mainly 
Wire -wound I to 3 watt 20 50p O.K. 50 50p 

5 to 7 watt 15 S0p N.P.N. Untested but mainly 
10 watts 10 SOp O.K. 50 SOp 

Multi -tapped 12 50p OCP 71 equivalent 5 S0p 

PAPER CONDENSERS 
Tv types 50 
Miniature 100 

ELECTROLYTIC CONDENSERS 
Suitable for Mains 

Radio/Tv IO 
Transistor types 20 
Mixed (both types) 15 

SOp 
50p 

SOp 
SOp 
50p 

Light-sensitive Diodes 10 
(These produce up to I ma from light) 
0C44 Muilard 1st grade 4 
OC45 Mulllard Boxed 5 
2G378 Output, Marked 5 

2G37I Driver, Marked 5 
ASY 22, Marked 5 
BY 127 Rectifiers 4 
IN4007 Rectifiers 

50p 

SOp 
S0p 
50p 
S0p 
SOp 
50p 

POLYSTYRENE 
CONDENSERS 100 Sop 

(1200V peak) 4 
STC 3/4 Rectifiers 6 

SOp 
SOp 

MULLARD POLYESTER DIODES (OA 81 & OA 91) 40 SOp 
COND. 50 50p WIRE 

SILVER MICA 100 SOp Solid Core. Insulated 100yds. SOp 
WIRE -WOUND 3 -Watt Stranded ditto 50yds. SOp 

SLIDERS 15 SOp SOLAR CELLS 
VOLUME CONTROLS Large Selenium 2 30p 

Assorted 5 50p Small 3 S0p 
NUTS AND BOLTS. Mixed 

length/type 
8 B.A. 100 50p 

(6 cells will power a Micromatic 
radio) 

CO -AXIAL CABLE 
6 B.A. 100 50p Semi Air -spaced I5yds. 50p 
4 B.A. 100 Sep CRYSTAL TAPE RECORDER 
2 B.A. 100 50p MIKES 1 SOp 

METAL SPEAKER GRILLES CRYSTAL EARPIECES 
71in. x 31in. 6 50p 3.5mm Plug 2 50p 

EARPIECES. MAGNETIC TRANSISTORISED Signal 
No Plug 6 SOp Injector Kit I SOp 

2.5mm Plug 4 Sop TRANSISTORISED Signal 
3.5mm Plug 4 SOp Tracer Kit I S0p 

500 MICRO -AMP LEVEL TRANSISTORISED CAR REV. 
METERS SOp COUNTER KIT (Needs I ma. 

VEROBOARD. TRIAL PACK meter as indicator) I Sep 
5 BOARDS + CUTTER SOp 

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p. 
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OSCILLOSCOPE PROBE TM8119 
High impedance 100/I resistive attenuated 
probe for accurate display of HE waveforms 
or short rise time pulse signals, offered 
brand new with all accessories and 
instruction manual. List price £17. 
Our price £7.50 including earth bayonet 
TM8194. A MARCONI PRODUCT 
WAVE ANALYSER MARCONI TF4SSE 
20Hz to 16KHz or modulated RF up 
to 500MHz. 
MARCONI RF WATTMETERS TYPE 
TF912/AI. Input impedance 50 ohms dual 
scale 0-5 and 0-25 watts. In good used 
condition. Price.. .. L17.50 
Also MARCONI TF 1020A RF POWER 
METER. Range 0-100 watts 75 ohms. 
[SO P. & P. 75p. 

We have in stock wattmeters and RF loads 
up to 1,000 watts. 

BARGAIN OFFER 6V DC TAPE 
RECORDER MOTORS Type DM1481. 
Fully screened reversible " constant 
speed specially designed for Portable 
Recorders Price only El P.P. IOp 

20Kv ELECTROSTATIC 
VOLTMETER UNIT 

5 in. scale Ernest Turner Model 32 
contained in polished wood case with 
HV input sockets. Only [I0 Carr. 15p 

MARCONI 12 KHz QUARTZ 
CRYSTAL contained in B7G envelope 
with flying lead connections. Brand new 
only 62/p each. 

TEKTRONIX TYPE 310. PORT- 
ABLE OSCILLOSCOPE. PERFECT 

CONDITION. PRICE E150. 

MARCONI TF930 
H.F. field strength measuring equip 
ment. 18-125 mHz. £6S. 

SPECIAL OFFER 
LEVELL TRANSISTOR AC VOLT- 

METER TYPE TM2A 
These small portable instruments measure 
AC RMS volts from 500V to 100 microvolts. 
The meter is also scaled in dB. In perfect 
condition. Price only .. .. [I8 S0 

MARCONI DUAL TRACE OSCILLO- 
SCOPE TYPE TF 1331. Offered in little 
used condition with probe/handbook/ 
guarantee. 

IMPEDANCE BRIDGES 
AVO Type I with slide rule scale as new 

£35 
Bradley Type 131 LC/R bridge .. £30 
Cossor Model 1446 with C.R.T. phase 

balance .. E35 
Wayne Kerr Model B221 0.1% accuracy 

E85 
Wayne Kerr Model 8521 LC/r Bridge L40 
Solartron Model MM906 I to 300pf & I to 300uH. 
Marconi Model TF936 Measures L&C at 

80Hz I & 10kHz .. .. .. [55 

RECEIVERS COMMUNICATIONS 
Eddystone 770U range 150 to 500MHz 

[145 
Marconi CR150/2 Range 2 to 60 mHz 

double conversion £60 
HRO. MX Model range .5 to 30 mHz 

full set coils .. . L27 
RI 155 Trawler band model with super 

slow motion drive .. .. [17 
APR/4 Search Receiver range 38 to 

1,000 mHz .. .. .. .. E95 

4 -INCH G.E.C. DOUBLE GUN 
C.R. Tubes Spiral P.D.A. type 1046F. 
Brand new. Boxed. Price L10.50. 

MARCONI TF.10415 ELECTRONIC 
VOLTMETER. Frequency response 20Hz 
to 1,500 MHz. AC volts 25Mv to 300 volts: 
DC volts I0Mv to 1,000 volts. Resistance 002 
ohm to 500M ohms. Offered in good cali- 
brated condition. Price only LSO P. & P. 50p. 

PHILLIPS MODEL GM 6010. DC low 
level electronic voltmeter measurements 
from ImV for full scale deflection to 300vdc 
in twelve ranges. Indication on 5 inch mirror 
scale. A first-class instrument at an economi- 
cal price. Only [40 plus battery. P. & P. 75p. 

B. & K. TYPE 2409 ELECTRONIC 
VOLTMETER. AC measurements can be 
made at Average, Peak or RMS from 0.01 
for FSD tc I,000V frequency response 21.4z 
to 200KHz in eleven ranges. Mirror scale 
indication is also scaled in dB from -60 
to 40 dB. Function can be either VU damping 
or slow response. As new condition [7S 
P. & P. 50p. 

ADVANCE TYPE 78A ELECTRONIC 
VOLTMETER. Range ImV for FSD to 1,000 
volts. RMS frequency response I Hz to I MHz. 
Also scaled in dBm -60 to +50. As new. 
Price u0 
WE HAVE IN STOCK MANY OTHER 
TYPES, LET US KNOW YOUR RE- 

QUIREMENTS 

EVERSMED & VIGNOLES CIRCUIT 
TESTING OHMMETER. Dual scale from 
0.1 to 1,000 and 100 to 200K ohms in good 
serviceable condition .. [3.25 P. & P. 25p 

Crompton Parkinson direct reading 
Kilowatt Meters. Range 0 to 4 Kilowatts, 
4 inch flush panel mounting for 250v 
single phase operation 50HZ with 
external resistance .. .. .. LIS 

PYE Electrostatic Voltmeter model 11310 
scalamp type Voltage range 18KV mains 
operated in good used condition .. 1:22 

SPECIAL OFFER 
"INSULATION TESTERS" TYPE No. 11 METROHM by 
famous British manufacturer. All solid state. No handles to crank. 
Runs off 9 volt transistor battery. Simply press button for function. 
Range 01 to 25M ohms for insulation testing. Also 0.1 to 100 
ohms for resistance and continuity checking. Clear, concise scale. 
Small size modern instrument, complete with carrying strap and 
protecting cover. Offered in good used condition ready to work. 
For 250 volt pressure only. List Price L19.50. Our Price £6.00 plus 
224p post/packing. 

EVERSHED QUICK RESPONSE 
RECORDER (DUPLEX) Type QU/ 
CRD IO with amplifier unit type PA. 
10.M/G/2 with cables handbook. In as 
new condition, these small portable 
recorders are very popular and are of 
current manufacture offered at less than 
half price. 

MUIRHEAD PHASE METER Type 
729 -AM with associated power supply 
in perfect order .. .. .. E275 

CROSSHATCH & DOT GENERA- 
TOR OL2I for 625 or 405 lines. Brand 
new .. .. .. E40 P. & P. 50p 

Honeywell Brown Electronic 
Recorder. Potentiometric type, 
Sensitivity 0-01 mV & 0-I mV 
offered as new perfect order 

E225 

Miniature solenoid driven wafer switches, type-Ledex 
single pole, 7 pos., 3 wafers. Primarily used for channel 
switching in Radio -Telephones. Wafers may be substituted 
for any type. Solenoid voltage, 12 or 24V. Brand new. 
[1.50 each, p.p. 12fp, 

AIRMEC PORTABLE RF SIGNAL GENERATOR. 
AM/FM Type CT212. Specially designed for field use for 
mains or 12v operation. Frequency range 85kHz to 
30MHz. Accurate scale calibration. Variable output 
from 1 micro V 100nsV 0 to 80db. Offered in excellent 
condition. Only E45 

TEKTRONIX 551 
WITH TWO PLUG INS 
PERFECT CONDITION 

MARCONI 801 D 
A.M. SIGNAL 

GENERATOR 10-470 
MHz OUTPUT 

0.1 µV to IV 

MARCONI TF867 Standard BF Signal Generator, 
range 15kHz to 30MHz. Variable output from 4 micro V 
to 4 Volts. Extremely accurate attenuator, high output 
stability and discrimination make the generator very 
suitable for precision measurements on networks and 
filters. Modulation up to 100% may be applied at 
400 or 1000 Hz. Built in crystal calibrator. Offered In 
first class condition. Price E175. 

MAGNIFICATION METERS 
Marconi Q Meter Model TF329G perfect condition EGO 

Marconi HF Q Meter TF886A perfect condition ..L40 
Advance Q Meter Model T.2 perfect condition. .E40 
Dawe Production Q Meter Model 620C brand new ES5 

TEKTRONIX SISA 
and 

TEKTRONIX 524AD 
AVAILABLE NOW 

GOOD QUALITY TEST EQUIPMENT ALWAYS - REQUIRED, QUOTATION BY RETURN. - 
LF OSCILLATORS & GENERATORS 

Solartron constant output generator model DO905 range 50kHz-50Mhz OP between 10mV & 10 vols as new 
Donner sinewave oscillator IHZ-IOOKHz .. .. .. .. .. .. AIRMEC Model 257 LF signal generator. Range 0.003-30HZ 
AIRMEC Model -858 range 30-I,000kHz & I-30MHz in 7 ranges .. 
Wayne Kerr Video Osc' model 0.228 10Hz to 10MHz 
Marconi oscillator TF885A 25Hz-5MHz sine & 50Hz-150kHz square wave, variable O.p. 3I6uV to 31.6 volts 
TS-47APR range 40-500MHz. function modulated/pulse/CW. mains or battery operated small portable unit 
The above instruments are in excellent operational order & condition, for mains 

voltage operation unless stated. 
ADVANCE J2 Osc' 15Hz to 50KHz .. .. .. .. .. .. .. E17 

E85 
E35 
E85 
E37 
[75 

[30 

CANNON XLR AUDIO SERIES 
PLUGS & SOCKETS 

XL 3-31 3 -Pole Socket (( ISOp 
XL 3-12 3 -Pole Plug I The pair 
XL 3-I1 3 -Pole Plug l 12Sp 
XL 3-32 3 -Pole Socket I The pair 
XL 6-11 6 -Pole Plug 

} 

ISOp 
XL 6-32 6 -Pole Socket The pair 
Offered Brand New. Sealed Packs at a 
little over } List Price. 

MARCONI 1094 A/S 

HF SPECTRUM ANALYSER 

3-30MHz 

LATE MODEL FOR SALE OR HIRE 

MULLARD HIGH SPEED VALVE 
TESTERS. We have a small quantity of 
these very popular testers available late 
model. Complete with cards and in good 
working order. Price E45 

LUCAS CAR RELAYS. 12 v. Heavy 
duty make. Suitable for spotlights, 
horns, overdrives, etc. Brand new. 
Only 37;p. Special price for quantities. 

BARGAIN OFFER 
200 -yard reels equipment wire, size 1/024, 
STC quality, various colours. Brand new 
reels only 7Sp. P. & P. 12;p. 

LOW VOLTAGE POWER SUPPLY 
UNITS 

To supply 12-15-20-24 and 30 volts at 
continuous 5 amps with current control 
and ammeter employs silicon heavy duty 
rectification and high quality components 
very suitable for light duty plating and 
charing duties. 240 v. AC supply, fully 
fused. Small size only 10x7x6 in. 
Offered brand new units. Price £12.50. 

HUNTER MAGSLIPS 3 inch Series, 
Type E -I8 -V/2. Very suitable for servo 
operation of hydraulic valves radar aerials 
and other applications for 50 volt 50 cycle 
operation. Offered brand new in transit 
boxes, at only E3.25 each. 

Rhode & Schwarz UHF 1000 Load 
Resistor. An oil immersed load 0-600 
MHz 60 ohms 1000 watts. Type RD 1/60- 
FNr H3086/14. Price £85 carriage extra. 

LEEDS & NORTHRUP Integra. Slow 
speed chart recorder and Temperature 
controller for use with chrome AL 
couples/temperature range 0-10000 C 
incorporates POTENTIOMETRIC 
RECORDER & Sensitive Controller 
Series 60. Offered in good used con- 
dition .. .. .. .. ..E105 

Noise Generator Model CT -82 
Range 15kHz to 160MHz very useful noise 
for factor measurements of receivers/ 
wide band I.F. amplifiers etc., the instru- 
ment 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 E8 Carr. 50p. 

P. F. RALFE 10 CHAPEL ST. LONDON N.W.1 
Phone 01-723 8753 

Cossor Electronic Invertors type 
CRA 200. A high quality device for 
producing a I15v400HZsingle phase 
output. Incorporating the following 
features: Input 23-28V D.C. 

Full overload protection. 
Sine wave output. 

* Remote control facilities. 
* Completely Solid State (Silicon 

transistors). 
Built to Aircraft specifications. 
180VA of output continuous. 

May be run in series operation for 
3 phase requirements. Offered brand 
new boxed units. Price E17.50 
Carriage 50p 

Constant Voltage DC Power Supplies 
Model DC'8 

A stabilised unit supplying 48vdc at 4 amp 
input 200-245vac stabilised to within 
+1% at full load. Supplied new .. E22 

VARIAC TRANSFORMERS 
8 amp type fully shrouded with scale 
plate & control knob. Good used condi- 
tion. Price EIO Carriage 75p. 
Also 3 amp type as above E4S0p Carr.50p 

KIENZLE ELECTRONIC PRINTER model 
DI I -E as new condition .. EISO 
Videcon Tubes Cathodeon type C9138A 
brand new at surplus price .. . EIS 
Cambridge model D.E. Potentiometric 
Recorder. Single point type. Range 0-10 
mVs. Chart speed 30in./Hr. Slide wire 
accuracy 0.3% offered brand new with 
manual and components, charts etc. 

A.E.I. MINIATURE UNISELECTOR 
SWITCHES 

No waiting, straight off the shelf and 
into your equipment, the Catalogue Nos. 
are 2202A, 4/33A63/í; coil resistance is 
250 ohms. Complete with base, and the 
price is [S. Limited quantity only 
available. 
Also: 2203A, 2200A, 2202A. 

SEARCH RECEIVERS AN/APR/4 
Range 38-1000 mHz with 3 RF tuning 
heads, circuit diagrams, etc. E95. 

AERIAL CHANGE/OVER RELAYS 
of current manufacture designed espec- 
ially for mobile equipments, coil voltage 
12 v., frequency up to 250 MHz at 50 watts. 
Small size only, 2 in. x in. Offered 
brand new, boxed. Price El .SO, inc. P.&P. 

COAXIAL SWITCHES 
American Manufacture 

Suitable for aerial changeover and high 
frequency switching up to 1,000 MHz 
miniature Vacuum drawn type 110 v dc 
operation connections BNC and N types. 
Offered brand new, boxed. Price £3.25. 

LEAD -ACID EQUIPMENT 
BATTERIES 10v SAH. 

Transparent casing. Size 2;x5x7 in. 
Offered brand new and boxed, 2 batteries 
per box, complete with links and full 
instructions. Can supply voltages in the 
range from 2-20v. Price E2-25, inc. P.&.P. 

BURNDEPT RF PLUGS still available. 
These hard to find plugs are used on a 
multitude of equipment, especially 
Londex aerial c/o relays. Offered new 
ex. equipment. 2 for SOp, inc. p.p. 

NIFE traction Batteries Nickel Iron. 
I.2V per cell rated at 180 A.H. Sold in 
crates of three cells or crates of five cells. 
E4 per cell. Guaranteed best buy. 

BT91-500R THYRISTORS 
500 PIV Max rect. Current 16 amps. 
Guaranteed perfect. Price Eí25 each. 

COLVERN HELICAL POTS 
I K ohms 
5K ohms 

10K ohms ALL TEN TURN 
20K ohms 
30K ohms PRICE E1.75 

ELECTRONICS VOLTMETERS for 
low level signal sources. 
PYE High Impedance DC Amplifier for 
measurements better than 20 uV to IO 
volts centre zero. Price £56. 
PHILIPS GM 6010 1 mV FSD to 300 V 
in 12 ranges. Price E45 

PHILIPS PM 2520 I mV FSD to 300 V 
in 12 ranges RMS voltmeter 10 Hz to 
I MHz. Price &IS 
SOLARTRON VF -2S2. AC millivolt - 
meter I 5 mV for FSD to 15 V 30 M ohms 
impedance. Price E65 

H. W. SULLIVAN STANDARD 
AIR SPACED CONDENSERS 

Capacitance range 0 to 100 pf fully 
screened with engraved vernier sub- 
divided into 100 equal divisions complete 
with vernier index and original manu- 
facturers seal offered brand new, at 
only £25 each. 
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NEW 1971 CATALOGUE 

NOW READY -10p post free 

64 pages-thousands of items plus pages of valuable 

technical information. OUR BEST YET. 

ELECTRO ALUE 
Electronic Component 

Specialists 
EVERYTHING BRAND NEW TO SPEC LARGE STOCKS NO SURPLUS 

*SIEMENS BARGAINS IN NEW SEMI CONDUCTORS 
ITL INTEGRATED CIRCUITS 

FLHIO (7400) Quad 2 -input NAND .. .. 
FLHIO (7401) Quad 2 -input NAND (open collecter) 
FLHI9 (7402) Quad 2 -input NOR .. .. .. 
FLH2I (7404) -Iex inverter .. 
FLH27 (7405) Hex inverter (open collecter) 
FLHI I (7410) Triple 3 -input NAND .. .. 
FLH35 (7413) Dual 4 -input Schmitt trigger.. 
FLHI2 (7420) Dual 4 -input NAND .. .. 
FLHI4 (7440) Dual 4 -input NAND power .. 
FLH28 (7442) BCD to decimal converter .. .. 
FLH15 (7450) Expandable dual 2 wide 2 input 
FLHI7 (7453) Expandable 4 wide 2 input .. .. 
FLYI0 (7460) Dual 4 -input expander .. .. 
FLJ 101 (7470) .-K flip flop .. .. .. 
FLJI 11 (7472) -K master slave flip flop .. 
FL1141 (7474) Dual D -type edge trigger flip flop .. 
FL1151 (7475) Quad bi -stable latch .. .. 
FL1131 (7476) Dual J -K master slave flip flop .. 
FLH34I (7486) Half adder .. .. 

2Óp 40361 55p 2N2905 44p 2N4291 1Sp BC148 9p BFX87 29p 

2sp 2N696 Ì7p 2N2924Á 20p ACI072 46p BCI53 19 
BC I 49 

p BFYSO 23p 

25p 2N697 18p 2N2925 22p ACI26 20p BCI54 20p BFYSI 20p 

20p 2N706 12p 2N2926 II AC127 20p BCI57 12p BFYS2 23p 

35p 2N930 29p 2N3053 27p AC128 20p BC158 11p CBS 16p 

20p 2N1131 29p 2N3055 60p ACIS3K 22p BCI59 12p C407 17p 

24p 2N1132 29p 2N3702 13p ACI76 16p BCI67 Ilp MC140 25p 
LI 16 2N1302 I9p 2N3703 13p ACY20 20p BC168 10p MPS6531 3Sp 

20p 2N1303 19p 2N3704 13p ACY22 16p BC169 11p MPS6534 30p 
20p 2N1304 26p 2N3705 13p ADI40 63p BC177 14p 

NKT211 2Sp 
20p 2N1305 26p 2N3706 13p ADI42 SOp BCI78 13p NKT2I2 2Sp 
45p 2N1306 33p 2N3707 13p AD149 58p 8C179 14p 

NKT2I4 23p 
.. 32p 2N I 307 33p 2N3708 10p AD I61 33p BC 182L 11 p NKT274 13p 

4Sp 2NI308 36p 2N3709 lIp AD162 36p BC183L 10p 
NKT403 65p 

45p 2N1309 36p 2N3710 13p AFI14 24p BC184L Ilp 
NKT4a5 79p 

45p 2NI613 23p 2N3711 13p AFII5 24p BC2I2L 16p 

33p 2NI7Il 26p 2N3819 23p AF 117 22p BC213L 16p OC7I 38p 

2N1893 54p 2N3904 3Sp AFI24 33p BC2I4L 16p OCBI 2Sp 

2N2147 9Sp 2N3906 3Sp AF127 22p BCY70 19p 0083 20p 

2N2218 34p 2N4058 13p AFI39 33p BCY71 33p ZTX300 14p 

2N2218A 449 2N4059 10p AF239 36p BCY72 ISp ZTX301 16p 

2N22I9 38p 2N4060 Ilp ASY26 27p BFIIS 23p ZTX302 22p 

2N22I9A 53p 2N4061 1 l ASY28 27p BFI67 18p ZTX303 22p 

2N2270 62p 2N4062 12p BC107 12p BFI73 19p ZTX304 27p 

2N2369A 19p 2N4124 18p BCI08 1 l BFI94 14p ZTX500 18p 

Sp 2N2483 3Sp 2N4126 27p BC109 12p BF195 I5p ZTXSOI llp 
2N2484 42p 2N4284 ISp BC125 I5p BFX29 31p ZTX502 25p 

6p 2N2646 47p 2N4286 ISp BC126 22p BFX84 25p ZTX503 22p 

8p 2N2904A 42p 2N4289 ISp BCI47 10p BEX85 34p ZTX504 S2p 

* SIEMENS 5% TOLERANCE 

POLYCARBONATE CAPACITORS. 
25.1V up to 0. I mF: 100V 01 mF and above 

0.01, 0012, 0.315, 0018, 0022. 0.027.. . 

0033, 0.039, 0.047, 0 056, 0068, 0.082, 0.1, 0.12, 0 15, 0 18, 

0.22 .. .. .. .. .. 

0 27 .. .. .. 7p 0.33 .. 

NEW PEAK SOUND SPECIAL OFFER 
Fantastic new Englefield 840 amplifier with add -in facilities for 
stereo tuner, advertised at L45. Special Electrovalue offer, plus 

choice of case finish in black, red, blue or green simulated leather. 
In makers sealed carton and guaranteed. NETT 08.75 

MISCELLANEOUS ITEMS 
PLESSEY INTEGRATED 
CIRCUIT 
5L403D . [2.10 nett 
Application dota .. lop 

30W BAILEY AMP. PARTS 
Transistors Rs and PCB for 

one channel 
Rs and Cs, and PCB for 

one channel .. .. L3-41 

MAIN LINE AMPLIFIERS 
70 watt kit.. .. [12.60 nett 

INDICATOR LAMPS 
NEON throne bezel, round red 
NR/R, 24o chrome bezel, round 
amber NR/A, 24p: chrome bezel, 
round clear NR/3, 24p. Neon, 
square red type LSSCIR, I8p; 
amber type t.S5C/A, I8p; clear 
type LS5C/C, I8p. All above are 
for 240v. mains operation. 
Filament 6v. 0-04A 
square red type LS5C/R-6v., 30p; 
6v. 0.04A amber type LS5CIA-6v.. 
30p; 6v. 0.04A clear type LS5C/C- 
6v., 30p; 6v. 0.04A green type 
LSSC/G-6v., 30p; 12v. 0.04A 
LS5C/R-12v., 34p; 28v. 0.04A 
LSSCIR-28v.. 45p. Other colours 
available in 12 and 28 volts. 

DIN CONNECTORS 
Pole Plug Socket 
2 (Spkr) lip 10p 
3 .. I3p IOp 
4 14p 12p 
S 180°.. ISp 12p 
5 240".. 1sp 12p 
6 .. ISp 13p 

ENAMELLED COPPER 
WIRE 
Even No. SWG only: 2 oz. reels: 
16-22 SWG 25p: 24-30 SWG 30p; 
32, 34 SWG 33p: 36-40 SWG 35p. 
4 oz. reels: 16-22 SWG only 4Ip. 

S-DECS 
Components just plug in-saves 
time-allows re -use of com- 
ponents. S -Dec (70 points), [1.00 
T -Dec. may be temperature - 
cycled (208 points). L2.50. Also 
µ-Den and IC carriers. 

TYGAN SPEAKER 
MATERIAL 
7 designs, 36 x 27 in. sheets, 
LI.58 sheet. 

THERMISTORS 
VAI039, VA1040, VAI055, 
VA1066, VA1077, CZ -6, K151-IK, 
ISp. E24, R53, LI -35. 

LIGHT DEPENDENT 
RESISTORS 
Cadmium Sulphide type TPMD 
(equiv. ORP.12), 40p. 

BRIDGE RECTIFIERS 
Silicon 
I 1340K I0 
w02 
WPO2 
BY164 
B1912 
C If 12 
E2512 

rms 
70 

140 
140 
42 
80 

8Ó 

!max 
4A 
IA 
2A 
1-4A I -5A 

3.2A 
15A 

[1 75 
L040 
[095 
[045 
L0 66 
[I 02 
61.64 

Reduce rating by 30% if nos 
contact cooled. 

POSTAGE & PACKING 
FREE on ceders over C2. Please add 10p if orders under C2. 

Overseas orders welcome: carriage and insurance charged at 

cost. 

MANY AT NEW REDUCED PRICES ALL POWER TYPES WITH FREE INSULATING SETS 

RESISTORS 
Code Power 

C 
C 
C 
C 
C 
MO 
WW 
WW 
WW 

I/20W 
1/8W 
1/4W 
I/2W 
I 

/iW 
IW 
3W 
7W 

10%,5%,2o 
Tolerance Range 

820-220K0 
4.70-470K 0 
4.70-10M0 
4.70-10M0 
4.70-10M0 
100-I M0 

0.220-3-90 
120-10K0 
120-I0Kn 

Codes: C = carbon film, high stability, low noise. 
MO = metal oxide, Electrosil TRS, ultra low noise. 
WW= wire wound, Plessey. 

Values: 
E12 denotes series: 10, 12, IS, 18, 22, 27, 33, 39, 

47, 56, 68. 82 and their decades. 
E24 denotes series: as E12 plus II, 13, 16, 20, 24, 

30, 36, 43, 51, 62, 75. 91 and their decades. 

Values to 9 10 to 99 100 up 
available (see note below). 

E12 9 8 7 
E24 I 0 8 0.7 
Ell 1 0.8 0.7 
E24 I.2 I 0.9 
Eli 2.5 2 I.3 
E24 4 3-5 3 

Ell 7 7 6 
Ell 7 7 6 
E12 9 9 8 

Prices are in pence each fer quantities 
of the same ohmic value and power 
rating. NOT mixed values- (Ig 
fractions on total value of resistor 
order.) 

CARBON TRACK POTENTIOMETERS, 
long spindles. Double wiper ensures minimum 
noise level. 
Single gang linear 1000 to 2.2M n, 12p; Single 
gang log, 4.7K co2.2Ma, 12p; Dual gang linear 
4.7k0 to 2.2M0, 42p; Dual gang log, 4.7K0 to 
2.2M0, 42p; Log/antilog, 10K, 47K, IN only 42p; 
Dual antilog, 10K only, 42p. Any type with }A 
D.P. mains switch, 12p extra. 
Only decades of 10, 22 & 47 available in ranges 
quoted. 

CARBON SKELETON PRE-SETS 
Small high quality, type PR, linear only: 1000, 
2200, 4700, IK, 2K2, 4K7, 10K, 22K, 47K, IOOK, 
220K, 470K, IM, 2M2, 5M, IOM). Vertical or 
horizontal mounting, Sp each. 

COLVERN 3 watt Wire -wound Potentiometers. 
Ion, 150.230,500, 1000, 1500, 2500, soon, 
1K, 1.5K, 2.5K, 5K, 10K, 15K, 25K, 50K, 32p each 

ZENER DIODES 5% full range E24 values: 
400mW: 2.7V to 30V, ISp each; 1W: 6.8V. to 82V, 
27p each; 1.5W: 4.7V to 75V, OOp each. 
Clip to increase I.5W rating to 3 watts (type 
266F), 4p. 

Appointed Distributors for 
SIEMENS (UK) LTD. 
Appointed Stockists for 
NEWMARKET TRANSISTORS 
RADIOHM POTENTIOMETERS 

CAPACITORS 
MULLARD polyester C280 series 
250V 20%: 0.01, 0.022, 0.033, 0.047 Sp each; 
0068, 0.1, 4p each; 0.15, 4p; 0.22, Sp. 10%: 
0.33, 7p; 0.47, 8p; 0.68, lip; 1µF, 14p; 1.5µF, 
21p; 2.2µF, 24p. 

MULLARD SUB -MIN ELECTROLYTICS 
C426 range, axial lead .. Op each 
Values (µF/V): 0.64/64;1/40; 1.6/25; 2.5/16; 2.5/64; 
4/10; 4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 8/40; 10/2.5; 
10/16; 10/64; 12-5/25; 16/10; 16/40; 20/16; 20/64; 
25/6.4; 25/25; 32/4; 32/10; 32/40; 32/64; 40/16; 
40/2.5; 50/6.4; 50/25; 50/40; 64/4; 64/10; 80/2.5; 
80/16; 80/25; 100/6.4; 125/4; 125/10; 125/16; 
160/2-5; 200/64; 200/10; 250/4; 320/2.5; 320/64; 
400/4; 500/2.5. 

LARGE CAPACITORS 
High ripple current types: 1000/25, 28p; 1000/50, 
41p; 1000/100, Sip; 2000/25, 37p; 2000/50, S7p; 
2000/100, L1.44; 2500/64, 77p; 2500/70. 98p; 
5000/25, 62p; 5000/50, LI.1O; 5000/100, Li -91; 
10000/50, L2-40. 

HANDBOOK OF TRANSISTOR EQUIVA- 
LENTS & SUBSTITUTES 40p (Post 3p if 
ordered alone.) 

COMPONENT DISCOUNTS 
Not allowed on nett price items 

100/0 on orders for components for LS 

or more. 

150/ on orders for components for LIS 
/0 or more. 

Prices subject to alteration without prior notice. 

ELECTROVALUE DEPT. WW.871, 28 ST. JODES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, 
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 and 4757 (STD 0784-3) Telex 264475 
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BI-PAK-LOW COST I.C's VALUE ALL THE WAY 
BI-PAK Semiconductors now offer you the largest and moat 
popular range of I.C'e available at these EXCLUSIVE LOW 
PECES. T.T.L. Digital SN 74N Series fully coded, brand new t,. 
Manufacturers' Specifications. Dual In -Line plastic 14 & 16 pie, 
packages. 
BI -PAX Price 
Order No. Description 1-24 

BP 00 - 7400 Quadruple 2 -Input NAND Gate .. 23D 
BP 01 - 7401 Quadruple 2 -input Positive NAND Gate 

(with open collector output) 
BP 02 - 7402 Quadruple 2 -input Positive NOR Gates 
BP 03 - 7403 Quadruple 2 -input Positive NAND Gates 

(with Open -Collector Output) .. .. 
BP 04 - 7404 Hex Inverters 
BP 10 - 7410 Triple 3 -input Positive NAND Gates .. 
BP 13 - 7413 Dual 4 -input Schmitt Trigger . . . 

BP 20 = 7420 Dual 4 -input Positive NAND Gates .. 
BP 30 = 7430 8 -input Positive NAND Gates 
BP 40 = 7440 Dual 4 -input Positive NAND Buffer... 
BP 41 - 7441 BCD to decimal nixie driver 
BP 42 = 7442 BCD to decimal decoder (4-10 lines, 1 of 

BP 47 = 7447 BCD -Seven -Segment Decoder/Drivers 
(15-V Outputs) . 

A 
. £1.40 

BP 50 = 7450 Expandable dual 2 -input ND -OR - 
INVERT 

BP 51 = 7451 Dual 2 -wide 2 -input AND -OR -INVERT 
GATES .. 

BP 53 = 7453 Quad 2 -input Expandable AND -OR. 
INVERT 

BP 54 = 7454 4 -wide 2 -input AND -OR -INVERT Gates 
BP 60 = 7460 Dual 4 -input Expander .. .. 
BP 70 = 7470 Single-phase J -K Flip -Flop .. 
BP 72 = 7472 Master -slave J -K Flip -Flop 
BP 73 = 7473 Dual Master slave J -K Flip -Flop 
BP 74 = 7474 Dual 0 type Flip -Flop .. .. 
BP 75 = 7475 Quad latch .. 
BP 76 = 7476 Dual J -K with pre-set and clear 
BP 80 = 7480 Gated Full Adders. .. 
BP 81 = 7481 16 -bit read/write memory .. 
BP 82 = 7482 2 -bit Binary Full Adders.. .. 
BP 83 = 7483 Quad Full Adder .. 
BP 86 = 7486 Quad 2 input Exclusive OR Gates 
BP 90 =, 7490 BCD decade counter .. .. 
BP 91 = 7491 8 -bit Shift Registers .. 
BP 92 = 7492 Divide -by -Twelve Counter. .. 
BP 93 = 7493 4 -bit Binary Counters . . 

BP 94 = 7494 Dual entry 4 -bit shift register .. 
BP 95 = 7495 4 -bit up -down shift register 87p 77v BP 96 = 7496 5 -bit Parallel in parallel out Shift -Register £1'10 £1'00 
BP100 = 74100 8 -bit Blatable Latches .. .. .. £1'75 £1'85 
BP118 = 74118 Hex Bet -Reset Latches .. .. £1'30 £1'20 
BP121 = 74121 Monoetable Multivibratora .. .. 87v 77p 
BP141 = 74141 BCD -to -Decimal Decoder/Driver .. 87p 77D 
BP145 = 74145 BCD -to -Decimal Decoder/Drivers .. £1.80 £1'70 
BP161 = 74151 8 -bit Data Selectors (with Strobe) £1'40 £1'30 
BP163 - 74153 Dual 4 -Line -to -1 -Line Data Selectors/ 

Multiplexers .. .. £1'40 £1.30 £1'20 
BP191 - 74191 Binary Counter reversible .. 83.50 £3.26 83.00 
Devices may be mixed to quality for quantity price. Larger quantities -prices on 
application. (TTL 74 Series only.) 
Data it available for the above series of I.C'. in booklet form. PRICE 13v. 

TTL INTEGRATED CIRCUITS 
Manufacturers' "Full outs" -out of spec. devices including functional units and 
part function but classed as out of spec. from the manufacturers' very rigid specifica- 
tions. Ideal for learning about I.00 and experimental work. 
PAK No. PAZ No. PAR No. 
UIC00 - 12 x 7400N 50p UIC42 - x 7460N 50p ÚI080 -.5 x 7480N 50p 
UIC01 = 12 x 7401N 50p 131050 = 1 x 7450N SOD UIC82 - 5 x 7482E bop 
111002 - 12 x 7402N 150D UIC51 = i x 7461E 50p UIC83 = 6 x 7483E 509 
131CO3 = 12 x 7403N 50p 131060 = 1 x 7460N 500 11I086 = 5 x 7486N 5O1 
131004 = 12 x 7404N 50p 131070 - x 7470N 50p 131090 - 6 x 7490N 50p 
171006 - 12 x 749600 50p 111072 = x 7472N 50p 131092 - 6 x 7492E 50p 
UIC10 - 12 x 7410E 50D ÚK73 - x 7473N 50p UIC93 = 5 x 7493N 50p 
172020 = 12 x 7420N 50p 11I074 = x 7474N bop 11í094 - 5 x 7494E 50p 
111040 - 12 x 7440N 50p 111076 = x 7475E bop UIC95 -5 x 7495N 50p 
1JIC41 - 5 x 7441AN 50D UIC76 - x 7476N 50p 111096 = 6 x 7496N 500 

UICX1 = 25 x Aset'd 74'e £1.50 
Packs cannot be split but 20 assorted pieces (our mix) is available as PAR 1320X1. 
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. 

DTL 930 SERIES 

23p 
23D 

23p 
23p 
23p 
35p 
23º 
23v 

87v 

and Qty. Prices 
25-99 100 up 

20v 15p 

20v 15p 
20v 15v 

20v 
20v 

32p 
20v 
20v 
20v 
77v 

15p 
15p 
15v 

15v 
15v 
15v 
87v 

87v 77v 

£1.30' 

20v 

20v 

20v 

32P 
321) 
409 

43P 40v 
47v 45v 
47v 45P 
87v 77v 

£1.35 £1.25 
£1.30 £1.20 

67v 77v 
80v 70v 
87v 77v 

£1.81 £1.00 
87v .. 77v 
87v 77v 
87v 77v 

N No. Function 
BP930 Expandable dual 4 -input NAND .. 
BP932 Expandable dual 4 -input NAND buffer .. 
BP933 Dual 4 -input expander .. .. .. 
BP936 Expandable Hex Inverter .. .. .. 
BP936 Hex Inverter .. .. .. 
BP944 Dual 4 -Input NAND expandable buffer without 

23v 

2311 

23P 

35P 

43v 

87v 

£1-20 

15p 

15v 

15p 
150 
150 
29v 

37P 

43v 

£1.15 

£ 87v 
808P 

87v 

67P 
90v 

£1.55 £18 
87P 

£160 
£1.20 

Prise 
1-24 25-99 100 up 
23p 20p 15p 
25v 23v 20v 
25P 23P 20D 

255 23p 20D 

pullup .. .. .. .. .. 25P 23p 20v 
BP946 Master -slave JR or *RS .. .. .. .. 350 32D 29P 
BP946 Quad, 2 -input NAND .. .. 
BP948 Master -.lave JR or RS .. .. .. .. 35P 32v 29v 
BP951 Monoetable .. .. .. 
BP962 Triple 3 -input NAND .. .. .. 23v 20v 1555v 
BP9093 Dual Master -slave JR with separate clock .. 80P 75D 70v 
BP9094 Dual Master -slave JK with separate clock .. 80D 75D 700 
BP9097 Dual Master -slave JK with Common Clock 813p 75p 700 
BP9099 Dual Master -slave JK Common Clock 800 75D 70v 
Device. may be mixed to quality for quantity price. Larger quantity prices on 
application. (DTL 930 Series only.) 

DTL (Diode TrineiRor Louie) INTEGRATED CIRCUITS manufacturer. "Fall 
outs" -out of spec device. including functional unite and part functional but 
classed as out of epee from the manufacturers very rigid specifications. Ideal for 
learning about LC's and experimental work. 

1)10930 = 12 x µA 930 50v U10948 = 8 x µA 948 .. 50v 
ÚK932 = 12 x µA 932 50v 11I0951 6 x µA 951 .. 50p 
ÚíC933 = 12 x uA 933 50p 1710961 12 x µA 961 .. 500 
1320935 - 12 x µA 936 500 11109093 5 X µA 9093 
1310936 - 12 x µA 936 500 11109094 6 x µA 9094 .. 50p 
U10944 = 12 x µA 944 50D Ú1C9097 6 x µA 9097 .. 

SOODD 
1510946 - 8 x µA 945 503 UIC9099 6 x µA 9099 
11I0946 = 12 x µA 946 50P 'VIC x 9 25 Assorted 930 Series £1'50 
Packe cannot be split but 25 Assorted Piece. (our mix> le available as Pack 
UICX9. Every Pak carries our BI -PAR Satisfaction or money back guarantee. 
Data Booklet available for the BP980 Series, PRICE 13P 

Type No. Cue 
LINEAR I.C's 

Leads Description 

BP201C--8L201C TO -6 8 
BP7o1C-13L701C TO -6 8 
BP70' .-SL702C TO -6 8 
BP702-72702 D.I.L. 14 
BP709-72709 D.I.L. 14 
BP709P-µA7090 TO -6 8 
BP741 -727 41 D.I.L. 14 
µA7030 -µA7030 TP -6 6 
TAA263 TO -72 4 
TAAA293 TO -74 10 

Price 
1-24 25-99 100 

O.P. Amp .. .. .. 63D 53P 45P 
OP Amp. 

. . 63P 50D 450 
OP Amp Direct 0/P.. 68v 500 45v 
O.P. O.P. Amp (Wide Band) 52v 45v 40D 
High Clain OP Amp... .. 53v 45D 40D 
High Gain OP Amp... 530 45p 400 
High Gain OP. Amp (Protected 75p 60v 50v B.F.-IF Amp .. .. 43P 35D 27P 
A.F. Amp . .. 701) 60P 55v 
O.P. Amp .. 90P 75D 70D 

"Q" PAKS QUALITY 
TESTED SEMICONDUCTORS 

Pack Qty. per Description Price 
No. pack 

Q 1 20 Red spot trans. P.N.P. 
Q 2 16 White spot R.F. trans. P.N.P 500 
Q 3 4 OC 77 type tram. 
Q 4 6 Matched tram. OC44/46/81/81D 

Ó0e0 
Q 5 4 OC 70 transistors .. 
Q 6 4 00 72 transistors 
Q 7 4 AC 128 trans. P.N.P. high gain 600 
Q 8 4 AC 126 trans. P.N.P. .. 50v 
Q 9 7 OC 81 type trans. .. . . 

Q10 7 OC 71 type tram. . 50v 
Q11 2 AC 127/128 Comp. pain PNP/ 

Q12. 3 AP 116 type trans. .. .. 50v 
QI3 3 AF 117 type tram. .. .. 

50 Q14 3 OC 171 H.F. type trans. .. 
Q15 5 2N2926 Sil. Epoxy trans. .. 50D 
Q16 2 GET880low nolee Germ. trans. 501, 
Q17 3 NPN 1 ST141 & 2 ST140 50D 
Q18 4 Madt'a 2 MAT 100 & 2 MAT 

120 .. 50p 
Q19 3 Madt's 2 MAT 101 A 1 MAT 

121 .. 
Q20 4 OC 44 Germ. trans. A.F. .. 500 
Q21 3 AC 127 NPN Germ. trans. .. 50v 
Q22 20 NET trans. A.F. B.F. coded 50v 
Q23 10 OA202 Sil. diodes sub-min. .. 500 
Q24 8 OA 81 diodes .. .. 500 
Q25 6 IN914 Sil. diodes 75PIV 75mA 50v 
Q26 8 OA95 Germ. diodes sub -min. 

IN69 
Q27 2 10A 600PIV Stl. Recta. 18425X 50v 
Q28 9 Bd. power recta. BYZ 13 .. 50p 
Q29 4 Oil. trans. 2 x 2N696, 1 x 

2N697. 1 x 2N698 8013 
Q30 7 Sit. switch trans. 2N706 NPN 50v 
Q31 6 Sil. switch trans. 210708 NPN 50v 
Q32 3 PNP Sit. trans. 2 x 2NI131, 

1 x 2N1132 500/ 
Q33 3 BB. NPN trans. 2N1711 .. 50p 
Q34 7 SC. NPN trans. 2N2369. 

500MHZ 50p 
Q35 3 Bit. NPP TO.S 2 x 2N2904 A 

1 x 2N296 
Q36 7 2N3646 TO -18 plastic 300MHZ 50v 

NPN 
Q37 3 2N3053 NPN Sil. trans. .. 50v 
Q38 7 PNP trans. 4 x 2N3703, 3 x 50v 

2N3702 bop 
Q39 7 NPN trans. 4 x 2N3704, 3 x 

210705 500 
Q40 7 NPN amp. 4 x 2N3707, 3 

2N3708 
Q41 3 Plastic EPE TO -18 2E3904 50v 
Q42 6 NPN trans. 2N6172 .. .. 50p 
Q43 7 BC 107 NPN trans. .. .. 500 
Q44 7 NPN trans. 4 x BC108, 3 x 

BC109 
Q45 3 BC 113 NPN TO -18 trans. .. 50v 
Q46 3 BC 116 NPN TO -5 trans. 50v 
Q47 6 NPN high gain 3 x BC167, 

3 x BC188 .. .. 50v 
Q48 4 BCY70 PNP trans. TO -18 .. 50v 
Q49 4 NPN trans. 2 x BFY61, 2 x 

BFY62 
Q50 7 BSY 28 NPN switch TO -18.. 500 
Q51 7 BST 95A NPN trans. 300MHZ 500 
Q52 8 BYI00 type sil. rect. .. £1 
Q53 25 811. & germ. trans. mixed all 

marked new .. £150 

ANOTHER BI-PAK FIRST! 
THE NEW S.G.S. EA1000 
AUDIO AMPLIFIER MODULE 

'GUARANTEED NOT LESS 

THAN 3 WATTS RMS 
Especially designed by S.G.S. 
incorporating their proven 
Linear I.C. Audio Amp. TA62I 
providing unlimited applica- 
tions for the enthusiast in the 
construction of radios, record 
players, Audio and Stereo 
units, also ideal for intercom 
systems, monitoring applica- 
tions and phone answering 
machines. OTHER USES: - 
portable applications where sup- 
ply rails as low as 9v are of 
prime importance. 

Sensitivity 40mV for 
1 watt VOLTAGE GAIN 
40dß but can be varied 
up to 73dB for some 
applications. 
Signal to Noise Ratio 
86d B. 
Frequency response bet- 
ter than 50 Hr to 25 KHz 
for -3dB, 
Normal supply Voltage 
9-25V. 
Suitable for 8-16 Ohm 
Loads. 

Overall Size 2x3 x}-. 
Typical Total Harmonic 
distortion at I Watt lase 
than 1%. 
Supply Voltage (Vs) _ 
54V IS ohm load. 

Module Tested and Guaranteed. 

Qty. 1.9 10-25 
Price each [2 63 £228 
Larger quantities quoted on 

request. 
Full hook-up -diagrams and 
complete technical data sup- 
plied free with each module or 
available separately at IOp 
each. 

SUPER PAKS 
NEW 

SEMICONDUCTORS 
UNTESTED 

Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. 
Pak No. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes .. 50v 
U2 60 Mixed Germanium Transistors AP/RF .. .. 503 
U3 76 Germanium Gold Bonded Diodes aim. 0A5, OA47 .. 50p 
U4 40 Germanium Transistors like 0081, AC128 .. .. 50v 
136 60 200mA Sub -min. 811. Diodes .. .. .. .. 500 
U6 30 Silicon Planar Transistors EPE elm. BSY95A, 210706 50v 
U7 16 Silicon Rectifier. Top -Hat 750mA up to 1,000V .. 50v 
U8 50 Sil. Planar Diodes 250mA OA/200/202 .. . 50v 
139 20 Mixed Volts 1 watt Zener Diodes .. .. .. 50v 
Ull 30 PNP Silicon Planar Transistor. TO -5 aim. 2N1132 .. 50v 
U13 30 PNP-NPN Bil. Transistors 00200 a 28104 .. .. 50v 
U14 150 Mixed Silicon and Germanium Diode. .. .. 1500 

U15 25 NPN Silicon Planar Transistors TO -5 sim. 2N697 .. 50P 
U18 10 3 -amp Silicon Rectifiers Stud Type up to 1,000 PIV .. 503 
1317 30 Germanium PNP AF Trani/Utters TO.S like ACY17-22 50p 
U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 50p 
U19 25 silicon NPN Transistors like BC108 .. .. .. 50p 
U20 12 1-5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 50v 

There are 42 Super Packs Ul-U42. Please see previous advt. for full 
details or send to us a ea.e. for complete Bete. 

Code Nos. mentioned above are given as a guide to the type of device in 
the Pak. The devices themselves are normally unmarked. 

TRANSISTOR EQUIVALENTS BOOK. A One 50D Pack of your plete cross reference and equivalent book f r FRE E own European, American and Japanese Tranelato choice free with FREE 
e. orden valued £4 or over. Exclusive to BI-PAK. 75p each. 

NEW LOW PRICE TESTED S.C.R's 
PIV1A 3A 7A l0A l6A 30A 

TOS T066TO66 TO48 T048 
50 23p 25P 47P 50P 53º £1'15 

100 p 33P 53P 580 1:13P £140 
200 35P 37v 57P 61P 75v £1 0 
400 43v 47v 87v 75p 93P £1 75 
600 53v 57v 77P 97v £125 
000 63v 70P 90P £1 20 £1 50 £4 

SA POTTED BRIDGE RECTIFIERS 
200V. 50p 

SIL. G.P. DIODES 
300mW 30 
4OPIV (Min.) 100 
Sub -Min. 500 
Full Tested 1000 
Ideal for Organ Builders. 

50v 
50 

£9 

PRINTED CIRCUITS EX -COMPUTER 
Packed with semiconductors and com- 
ponents. 10 boards give a guaranteed 
30 trans. and 30 diodes. 
Our price 10 boards 50p+ 10p p. & p. 
100 boards £3+30p p. & p. 

DUAL -IN -LINE LOW PROFILE SOCKETS 
14 AND 16 Lead Sockets for use with 
Dual -in -Line Integrated Circuit.. 

Price each 
Order No. 1-24 25-99 100 up 
T8014 14 pin type 331 87v 25v 
Tool 616 pin type 43P 37P 34P 

CADMIUM CELLS FET'S 
ORP12 43p 2NSA19 .... 40p 

ORP60, ORP61 400 ea. 2103820 £1 
MPF105 .... 43p 

PHOTO TRANS BY130 ....20p ea 
OCP71 Type ....430 Oil40 600 na, 

BO Hecte. 

SILICON RECTIFIERS -TESTED 

PIV 300mA 750mA IA 1 .5A 3A l0A 30A 
50 4P 5P 5v 7p 14v 21P 47D 

100 40 6p 5v 12v 16P 23P 75P 
200 5v 9v 8P 14P 20P 24D £1 
400 BP 13v 7P 20v 27v 37v £1 25 
600 70 18v 10P 23v 34v 45v £1 85 
800 10p 17P 13P 25P 37P 55v £2 

1000 11P 25P 15v 30v 48P 83v £2 50 
1200 - 33v -- 33º 57v 75P - 

TRIACS. 
2A 6A l0A 

VBOM TO5 T066 T048 
100 50D 63P £1 
'200 70P 90v £1.25 
400 0013 £1 £160 
VBOM-Blocking volt- 
age in either direction. 

SILICON DIAC 
For use with Triacs 

BRillO 
e 

37p each 

UNi7UNC1'IONS 
UT4S. EqW 2N2646 
Eqvt. T1843. BEN3000 
27p each. 25-99 25p, 
100 UP 20p 

NPN SILICON PLANAR 
BC107/8/9 lop each, 
60-99 9p. 100 up 8p each, 
1,000 off, 7p each. Fully 
tested and coded TO -18 
COPE. 

SILICON HIGH VOLT- 
AGE RECTIFIERS 

10 -Amp 3-K.V. (3000 
P.LV.) Stud Type with 
Flying Leads, 800 each. 

EX -EQUIPMENT 
DULLARD AF 117 

TRANSISTORS 

Large can 4 lead Type. 
Leads cut short but still 
usable. Real value at 
15 for 50p. 

GERM. POWER TRANS. 

Price 
Type each 
0020 50D 
0022 30v 
0023 33v 

0026 25v 
0028 40P 
0029 400 
0035 33v 
0038 401 
AD140 401 
AD142 40P 
AD149 43P 

* GIRO No. 
388-7006 * 

Please send all ordere direct to our warehouse and despatch department. 
Postage and packing add 7p. Overseas add extra for Airmail. Minimum order 50p Cash 
with order pluee. BY RETURN POSTAL SERVICE 

BI-PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

ADI6I NPN 

AD 162 PNP 
MATCHED COMPLE- 
MENTARY PAIRS 
OF GERM. POWER 

TRANSISTORS 
OUR LOWEST PRICE 
OF 8$p P10ß PAIR 
AP239 PNP GERM. 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER - 
O8C. UP TO 900 MHZ. 
USE ae REPLACE. 
MENT FOR AF139- 
AF186 & 100's OF 
OTHER USES IN VHF. 
OUR SPECIAL LOW 
PRICE: 1-2 37p each, 
25-99 34p each 100+ 
30P each. 
2N3066 116 WATT SIL, 

POWER. NPN. 
O B X P RICE 63y EACH 
FULL RANGE OF ZEN - 
ER DIODES 
VOLTAGE RANGE 2-33V 
400mV (D0.7 Case) 13D 
ea. 1-5W (Top -Hat) 170 
ea. 10W (80-10 Stud) 
25v ea. All fully tested 
5% toi. and marked. 
State voltage required. 
BRAND NEW TEXAS 
GERM. TRANSISTORS 

Coded and Guaranteed 
Pak o. EQVT. 
T1 2G371A 0071 
TI - 20374 0072 
T3 2G3744A OC81D 
T4 2G381A 0081 
T5 2G382T 0082 
TI 20344A 0044 
T7 2G346A 0046 

20378 0078 
2G399A 2N1302 

TO 
T9 
Tl0 20417 AFII7 
All 50v each pack. 

202060 NPN SIL. 
DUAL TRANS. 
CODE D1699 
OUR PRICE 25v 

each 

201/CH NIXIE DRIVER 
TRANSISTOR 

im. BSX21 and C407, 
N1893 FULLY 

TESTED AND CODED 
ND120, 1.24 17p each. 
TO -5 NPM 25 up 15P 
cacti. 

KING OF THE PAKS BI-PAK GUARANTEE SATISFACTION OR MONEY BACK 
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T.E.C. 240-110v. ISOLATION TRANSFORMERS 
Pri Tapped 10. 0. 200. 220. 240v. sec. Tapped 110-112.5-115v. 
Conservatively rated at 9 amps. Tropicalised open frame type. 
Terminal Board connections. Size 9x9x7 ins. Weight 60 lbs. 
£1500. Carr. 90p. 

GARDNERS HEAVY V DUTY HT TRANSFORMERS 
Pri. 110-220-240v. Sec. 255-0-6a. Conservatively rated. 'C' core 
Table top connections. Size 10 x 8 x 7 in. E12.75. Carr. CI -50. 

PARMEKO TRANSFORMERS 
Jupiter Series. Pri. 110v., 200-220-240v. Sec. 24-0-24v., 470 m/a. 
and 150v. 15 m/a. Hermetically sealed. [1.75. P. & P. 25p. 
Neptune Series. Pri. 110-200-220-240v. Sec. 250-0-250v. 70 mla., 
6.3v. 2a., 6-3v. la. [1.75. P. & P. 45p. 
Pri. T. 110.200 -22C -240v. Sec. 500-0-500v. 250 m/a., 6.3v. 4a., 
6.3v. 4a., 6.3v. 3.5a., 5v. 3.5a. [6.75. Carr. 50p. 
Pri. T. 115-230v. Sec. 400-0-400v. 150 m/a. [230. P.P. 40p. 
Pri. T. 200-240v. Sec. 500-0-500v. 120 m/a., 6.3v. 3.5a., 6.3v. 3a., 
5v. 3a. £2.50. P.P. 45p. 

GARDNERS EHT TRANSFORMERS 
Pri. 205-225.240v. E.S. Sec. 3200 2 mla., 2v. I.5a., 4v. 0.2a. 
[2.50. P.P. 35p. Pri. 200-220-240v. E.S. Sec. 3000v. 5 m/a., 
4-6.3v. 2a., 4Kv. D.C. wkg. [3. P.P. 35p. Pri. 200-220-240v. 
E.S. Sec. 3500v. 25 m/a. [3 -SO. P.P. 40p. Parmeko. Pri. 230v. 
Sec. 2000v. 5 m/a., 4v. la.. 4v. 0.5a. [210. P.P. 35p. 

ENGLISH ELECTRIC TRANSFORMERS 
Pri. 220-240v. Sec. tapped 30-57.5-115v. 0.5a. and 3v. 4a. 
'C' core. EI75. P.P. 30p. Pri. 230-250v. Sec. tapped 6.3 -6.4- 
S -5-6.6v. 27a. 'C core. £2.50. P.P. 30p. 

GARDNERS LT TRANSFORMERS 
Pri. 200-220-240v. Sec. 2.0-2v. I Ia. Twice 8Kv. D.C. wkg. £3. 
P.P. 50p. Pri. 200-220-240v. Sec. 6-6v. 7a. Four time 4Kv. D.C. 
wkg. £3SO. P.P. 50p. Pri. 230-250v. Sec. 2-0-2v. I la. 25Kv. 
D.C. wkg. £5.50. Carr. 75p. 

LT TRANSFORMERS 
BY FAMOUS MANUFACTURERS 

Pri. 240v. Sec. 10-3v. 5a. Twice Conservatively rated. Table 
top connections. [3.75. Carr. 50p. Pri. 200-220-240v. Sec. ISv. 
2-5a. and 13v. 6a. T.T. Connections conservatively rated 
L1.50. P.P. 50p. Pri. 100-110-200-220-240v. Sec. 24.5-0-24&v. 
0-75e. Conservatively rated 'C' core T.T. connections. [I.50. 
P.P. 35p. Pri. 200-220-240v. Sec. 15v. la. Twice. LI. P.P. 35p. 

REDCLIFFE 'C' CORE TRANSFORMERS 
All Primaries tapped 200-220-240v. Table top connections. 
Sec. 130v., 450 m/a. Three times. £4.25. P. & P. 40p. II -0-1 Iv., 
176 in/a. 75p. P. & P. 20p. 22v., 0.9a. and 21 v., 60 m/a. 
73p. P. & P. 25p. 370-390-410v., 6 in/a. SOp. P. & P. 20p, 
28.5-0-28.8v., 150 mla. 90p. P. & P. 25p. 128-0-128v., 20 m/a. 
90p. P. & P. 25p. 45v., 25 mia. and Iv., 0-5a. 50p. P. & P. 20p. 
23.5v., 0.Ia. twice. 75p. P. & P. 200. 6.3v., 10.6a. Conserve- 
ively rated. LI 75. P. & P. 25p. 20-24-28-32-36-40v., 250 m/a. 

Twice. LI.50. P. & P. 30p. 90-0-90v., 100 mia. 73p. P.& P. 20p. 

LOW TENSION SMOOTHING CHOKES 
By Redcliffe. I00MH. 2 amps. E210 P. & P. 4.5p. Swinging Types. 
10MH. 6.5 amp-SCMH. 2 amps.L2-25 P. & P. 45p. Both types 
less than f ohm res. Hermetically sealed. Oil filled. Brand new. 
In makers cartons. 

(ELECTRONICS) LTD. 

9 & IO CHAPEL ST., LONDON, N.W.I 
1-723-7851 01-262-5125 

CURRENT RANGE OF BRAND NEW L.T. TRANS- 
FORMERS. FULLY SHROUDED ('excepted) TERMINAL 
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v 

Sec. Tops Amps Price Corr. 
25-33-40-50 .. .. 15 LIOSO 65p 

0 [7.7s 50p 
6 [6.75 50p 
3 L4 00 40p 

No. 
IA 
IB 
IC 
ID 
2A 
28 
2C 
2D 
3A. 
38 
3C 
3D 
3E 4A 
48 
4C 
4D 
SA 
513 
SC 
SD 
6A 
68 
7A 
7B 
7C 

25-33-40-50 .. .. 

25-33-40-50 
25-33-40-50 
4-16-24-32 .. 12 
4-16-24-32 .. 8 LS30 
4-16-24-32 .. 4 £3.75 
4-16-24-32 .. 2 [2S0 
25-30-35 .. 40 L16í0 
25-30-35 .. 20 L10.25 
25-30-35 .. 10 L7.25 
25-30-35 .. 5 [4.25 
25-30-35 .. 2 [3.25 
12-20-24 .. 30 £13.00 
12-20-24 .. 20 LO.25 
12-20-24 .. 10 1E430 
12-20-24 .. 5 L3 75 

3-12-18.. .. .. 30 [9.75 
3-12-18.. .. 20 0.25 
3-12-18.. .. .. 10 £430 
3-12-18.. 5 [3 00 
48-56-60 .. 2 [3 75 
48-56-60 I [275 
6-12 .. .. .. 50 [10.50 
6-12 .. .. .. 20 [6.25 
6-12 .. .. .. 10 [3.75 

7D 6-12 .. .. .. 5 [2.75 
8A 12-24 .. .. .. I El .75 
9A 17-32 .. .. .. 8 [615 
10A 9-15 .. .. .. 2 LI -50 35p 

IIA 6.3 .. .. 15 £2.50 35p 
12A 30-2525-30.. .. 2 [3.75 35p 

13A 36 .. .. .. 45 [16SO 75p 
Note: By using the intermediate taps many other 
voltages can be obtained. 

Example: No. 1 .. 7-8-10-15-17-25-33-40-50v. 
No.2 .. 4-8-12-16-20-24-32v. 
No.5 .. 3-6-9-12-15-18v. 

45p 
40p 
30p 
75p 
65p 
60p 
45p 
45p 
75p 
50p 
50p 
45p 
45p 
50p 
45p 
40p 
40p 
35p 
55p 
45p 
35p 
35p 
35p 
35p 

AUTO TRANSFORMERS 
240v. -110v. or 100v. Completely Shrouded fitted with 
Two -pin American Sockets or terminal blocks. Please 
state which type required. 
Type Watts Approx. Weight 

1 80 24 lb. 
2 150 4 lb. 

4 500 8} lb. 
5 1000 15 Ib. 

Price Corr. 
L2-00 30p 
L2.75 35p 
[375 35p 
LS25 45p 
nIS 50p 

6 1500 25 Ib. £9.75 55p 
7 1750 28 lb. [14.75 75p 
8 2250 30 lb. [17586 75p 

Completely enclosed in beautifully finished metal case fitted 
with two 2 -pin American sockets, neon indicator, on/off switch, 
and carrying handle. 

HIGH CAPACITY ELECTROLYTICS 
20,000 mfd. 35v. wkg. 10.000 mfd. 70v. wkg. Size 4} in. x 2 in. 
dia. 74p each. P.P 10p. 25,000 mfd. 12v. wkg. 16,000 mfd, 25v. 
wkg. 1,250 mfd., 180v. wkg. 60p. P.P. IOp. T.Ç.C. Block type 
CE4OM. 200 mid. 380v. wkg. Size 9 x 3 x 2 in. 7Sp. P.P. ISp, 
Type CE44H. 250 mfd. 250v. wkg. Size 5 X 4 x 3 in. SOp. 
P.P. 15p. 

G.P.O. 4 -WAY TELEPHONE CORDS 
Non kink coil type. Length closed 10 in. Fully expanded, 4 ft. 
Red only. 40p. inc. post. 

DIAMOND H RELAYS 
Type BR 115 BIT -9C 4 CO Contacts, 150 ohms. 26v., 250v. 15a. 
Enclosed in metal case. Size If x I in. dia. 75p inc. post. 

OMRON SUB MINIATURE RELAYS 
Type 105104. 12v. D.C. I C.O. 5 amp contact overall. Size 
I x I xi in. New and boxed with mounting screws. 45p. 
P.P. SP. 

MAGNETIC DEVICES SEALED RELAYS 
5,0000, 3 C.O. contacts. Overall size 2 x 2 x If in. New boxed. 
37}p. P.P. 7}p. 

ELECTRO METHODS 2.3v. A.C. CONTACTORS 
I Heavy Duty Change -over Contact. Size 2} x If x I in. 
SOp. P.P. IOp. 

LONDEX PLUG-IN RELAYS 
Sealed type, 28v. D.C. Three heavy duty silver contacts. Size 
2 x 2 x I in. Complete with base. Sop. P.P. IOp. 

MAGNETIC DEVICES 6v. D.C. 
CONTACTORS 
3 Heavy Makes contacts. Size 
2 x If x 1 in. SOp. P.P. IOp. 

G.P.O. RELAYS 3000 TYPE 
750 3M. 113. I C.O. contacts. 30p. 2000 6M. 35p. 2000 
2 heavy duty M. 2M. 35p. 5000 1 C.O. 1M. 30p. 2500 I heavy 
make. 3B. 1M. 35p. P.P. all types 5p. 

G.P.O. MAGNETIC COUNTERS 
Type 100D. 4 digits. Operating voltage 3-6v. D.C. Size 3} X 

I x I in. 50P. P.P. 5p. 
HONEYWELL MICRO SWITCHES 

Type YZ RW 84-N88. Lever operated. Make or break (3 tags). 
Three for 70p inc. post. 

BURGESS MICRO SWITCHES 
Type MK 3BR/74. Norm closed or Norm open. { in. raised. 
Press Button, three for 60p. P.P. Sp. 

ADVANCE C/V TRANSFORMERS 
Type CV 15/95. Input 95-130v., 190-260v. Output 4v. rms t 
or -1%. 3 watts. Open frame type. [I.25. P.P. 9Sp. 

RANCO REFRIGERATION THERMOSTATS 
Type A.10. 100-250v. A.C. } h.p. 7Sp. P.P. 10p. Teddington 
type Q). 100-150v. A.C. } h.p. 7Sp. P.P. 20p. 

NEWMARK SYNCHRONOUS 
MOTORS 

220-240v. 50 cycles, 3 watts 8 r.p.m. 
Overall size 2 x 2 X 2 in. SOp. P.P. IOp., 

VE DIRECTIONAL 
MOTR ORS 

S 10 
RS 

220-240v. 50 cycles 40 r.p.m. automatically reverses wherever 
spindle stop is placed. Overall size 24 x 2 x I in. Spindle 
length } in. dia. I/16th. An ideal motor for display, giving a 

forward and reverse motion. 60p. P.P. 15p. 

Would You Believe 
that an aircraft can cut costs and 
improve your company's EFFICIENCY ? 

Come and find out -at 
CRAN FIELD 

Bedfordshire, England 

SPONSORED BY 

INTERNATIONAL 

September 1-5 1971 

TICKET DISCOUNT COUPON 

Worth £1 on a single -day ticket (normal price £2) 

f- 
I Please send the following tickets to the address below: 

Single -day ticket at £1 each. Number required 

Remittance enclosed £ 

Please write (block capitals) in the space below the name 

and address to which the tickets should be sent: 

NAME 

ADDRESS 

Completed coupons and remittances (cheques or postal orders) 

should be addressed with this coupon to ITF-Iliffe Exhibitions Ltd, 

Commonwealth House, New Oxford Street, London WC1A 1PB. 

Individual members of the BLAC, the BAUA, the Guild of Air Pilots 
and Air Navigators, GASCO and SLAET can obtain discount tickets 
direct from these organisations. 
Details of the Show: "Flight" for June 24, 1971, page 942. 

. . .- .r 
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10 MILLION DIODES 

SILICON OR GERMAINIUM 
-state which when ordering 

200 
1000 
5000 

10,000 
50,000 

100,000 

£10.00 
£30.00 
£50.00 

2,000,000 SILICON 
PLANAR TRANSISTORS 

TO18 P.N.P. & N.P.N TYPES 
state which when ordering 

100 
500 

1,000 

f1.50 
£6.00 

£10.00 

10,000 
50,000 

100,000 

£90.00 
£400.00 
£625.00 

LINEAR INTEGRATED CIRCUIT 
709/PC S.G.S. 

TO -5 can 8 lead. Full specification high gain 
Operational Amplifier data supplied. Lowest 
ever price. 

QUANTITY 1-9 10-24 25-99 100-999 
PRICE EACH 37p. 34p. 30p. 25p. 

BRAND NEW 
UNIJUNCTION TRANSISTORS 

BRAND NEW FULLY TESTED EPDXY CASE UNIJUNCTION TRANS 
INNS. Type 11043 and BEN 3000 and replacement for 252846 

Full data available. LOWEST PRICE AVAILABLE ANYWHERE. 100 off 
20p each = £20. 500 o0 171p each = £87.50.1.000 off 15p each 

El 511 Sample devices 35p each on request. 

SILICON PLANAR DIODES 
HIGH DUALITY SILICON PLANAR DIODES. SUB -MINIATURE 00 / 

Glass Type. suitable replacements for 00200. 00202. 50138. IS 130, 
IS940, 200.000 to clear at 04 per 1.000 pieces. GUARANTEED 80% 
6000. 0090 GERM. DIODES 30PW 45MA G0-7 GLASS. 30.000 
Available New and Coded. Price £3 per 100. f11 per 500. £11 per 
1.000 pieces. Once sold cannot be repeated. 

DIOTRAN SALES 
P.O. BOX 5, WARE, HERTS. 
Full money -back guarantee 
POSTAGE & PACKING 7p 

ELECTRONIC 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 
88 x 5801/16 in. 128p sheet, 5 for 50p 
11 x 6.1 x 1/16 in. 15p sheet, 4 for 50p 
11 x 9 x 1/16 in. 209 sheet, 3 for 50p 
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. 19 x 14 in. 50 watts (14A/600A). Four tweeters 

mounted across main axis. Separate "X -over" unit 
balances both bass and h.f. sections. 20Hz to 20,000Hz. 
Bass unit flux 16,500gss. A truly magnificent system. 
£25. Carr. £1.50. 

E.M.I. 13 x 8 in. (10 watt) with two tweeters and cross- 
over 3/8/15 ohm models. £3.75. P.P. 25p. 

E.M.I. 13x8 in. base units (10 watt) 3/8/15 ohm 
models £245. P.P. 25p. 

E.M.I. 68 in. rnd. 10 watt Woofers. 8 ohm. 13,000 gss 
£2.25. P.P. 15p. 

E.M.I. 20 watt (13x8 in.) with single tweeter and 
"X -over" 20 Hz to 20,000 Hz. Ceramic magnet 
11,000gss. £8. P.P. 40p. 20 watt base unit only. £6. 
P.P. 40p. 

CABINETS for 13x8 in. Speakers made from 8 in. 
teak finish blockboard. 20 watt cabinet (21 x15x88 
in.) £6. P.P. 50p. 10 watt cabinet (16x11 x8 in.) 
£4.80. P,P.40p. 

"AIRMAX" 7; In. FANS. Aluminium diecast housing 
(9 in.) 240v. a.c. New. £5. P.P. 50p. 

"KLAXON" GEARED MOTORS (8 ib-in.) 112 r.p.m. 
240v. £2.25. 

BRIDGE MEGGERS (500v. series 2) £18 ea. in good 
working order. 

BRIDGE RECTIFIERS (Mullard GEX 54INBIPIF) Output 
74volt. at 18 amps. £2 ea. (brand new). 

B ULK 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-drder. 

B ERCO WIRE -WOUND POTS. New individually boxed. 
200 ohm 25 watt 50p: 725 ohm 50 watt 75p: 300 ohm 
100 watt £1 ea. 

HIGH SPEED MAGNETIC 
COUNTERS (4x1 x1 in.) 4 digit. 
24/48v. (state which), 32íp ea. P.P. 
5p. 
3 Digit (Re-settable) 12v. working 
£1 75. 

LEVEL METERS (1-x=, in.) 200 micro amp. Made in 
Germany 75p ea. 2 x 11 in. (Japan) £1 ea. 

MICROAMMETERS (4 in. sq. Weston) 25-0-25 micro - 
amps. New/boxed. £245 ea. P.P. 25p. 

PRECISION CAPACITANCE JIGS. Beautifully made 
with Moore & Wright Micrometer Gauge. Type 1. 18.5pí to 
1220pí. £10 ea. Type 2. 9.5pí to 11.5pí. £6 ea. 

POT CORES LA1/LA2/LA3. 50p ea. 

LIGHT DIMMERS (2000 watt) Triac Controlled. 38.2 .11 
in. £5.75 ea. P.P. 25p. 

TRANSFORMERS 
L.T. TRANSFORMER. (Shrouded) Prim. 200/250x. 
Sec. 20/40/60v. 2 amp. £2 ea. P.P. 40p. 
L.T. TRANSFORMER. (Shrouded) Prim. 200/250v. 
Sec. 20/40v. 1.5 amp. £1.50 ea. P.P. 30p. 
L.T. TRANSFORMER. Prim. 240v. Sec. 8/12/20/25v. 
3.5 amp. £1 ea. P.P. 40p. 
L.T. TRANSFORMERS. Prim. 240v. Sec. 14v. 1 amp. 
500; 10.5v. 1 amp. model 50p. P.P. either type 15p. 
L.T. TRANSFORMER. "ADVANCE VOLTSTAT" 
Prim. 190-260v. Sec. 6v. r.m.s. 25 watt. £2 ea. P.P. 30p. 
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. 
H.T. TRANSFORMERS (H.D.) Prim. 200/240v. Sec. 
550v. 2 amp. £7.50. Carr. £1 ; 440v. 2.8 amp. £7.50. 
Carr. £1. Chokes to match £4. Carr. £1. 
STEP-DOWN TRANSFORMERS. Prim. 200/240v. 
Sec. 115v. 120 watt (double wound). £145. P.P. 25p; 
250 watt (D.W.). £245. P.P. 25p; 500 watt (D.W.). £5. 
P.P. £1; 600 watt (auto). £4.50. P.P. 75p; 750 watt 
(auto). £5.50. P.P. £1. 
ADVANCE CONSTANT VOLTAGE. Prim. 190/250v. 
Sec. 115v. 2250 watt. £15. Carr. £2.50. 
CONSTANT VOLTAGE TRANSFORMER. Prim. 
190/260v. Sec. 230v. r.m.s. 150 watt. £345. Carr. 75p. 
120 amp. AUTO TRANSFORMER. 190/270v. 50 c/s. 
Tapped every 5 volts. £50 ea. (Carr. by arrangement.) 

COMPUTER TAPES. 2400 ft. I in. On N.A.B. Hubs com- 
plete with transparent cassette case. £2 ea. P.P. 50p. 

LIQUID LEVEL SWITCH. Detects even mildly conductive 
liquids i.e. ether etc N/O-N/C contacts fails to safe. £10 ea. 
S.a.e. literature. 

"LONG LIFE" ELECTROLYTICS (screw terminal). 
25,000 u.f. 40v. (48x2; in.) £1 P.P. 10p. 
10,000 u.f. 75v. (48 x 2; in.) 873p. P.P. 10p. 
7,100 u.f. 40v. (4x2 in.) 75p. P.P. 10p. 
3,150 u.f. 40v. (4 x 11 in.) 75p. P.P. 10p. 

TELEPHONE DIALS (New) £1 ea. 
RELAYS (G.P.O. '3000'). All types. Brand 
new from 371p ea. 10 up quotations only. 
TELEPHONE EXTENSION CABLE 
3 core/cream p.v.c. 100 yd. coil £2 200 yd. 
coil £3.75. P.P. 25p. 
UNISELECTORS (Brand new) 25 -way 
75 ohm. 8 bank - wipe £345. 10 bank 

wipe £3.75. Other types from £245. 

IPATTRICK & KINNIE 
191 LONDON ROAD ROMFORD ESSEX 

ROMFORD 44473 RM79DD 

RELAYS 
SIEMENS/VARLEY PLUG-IN. Complete with transparent 

dust covers and bases. 2 pole c/o contacts 35p ea; 6 make 
contacts 409 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. silver 
contacts 2 pole c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p. 

24 VOLT H.D. RELAYS (2x2x1 in.) 10 amp. contacts. 
4 pole c/o. 40p ea. P.P. 5p. 

240 VOLT A.C. RELAYS (11 x11x1 in.) G.P. contacts 
1 make 2 c/o. 60p ea. P.P. 5p. 

REED RELAYS 4 make 9/12v. (1,000 ohm.) 628p ea. 
2 make 378p ea. 1 make 25p ea. Reed Switches (11 in.) 
10p ea. £1 per doz. 

SUB -MINIATURE REED RELAYS (1 in.o }in.). Weight 
.1 oz. Type 1.960 ohm, 3/9v. 1 make. 621p ea. Type 2. 
1800 ohm, 3/12v. 1 make. 75p ea. 

E.H.T. GENERATOR MODULE (Mullard VM1049) 
input 12 volt, output 1800 volt 1 m.a. £4 ea. P.P. 25p. 

SILICON BRIDGES 100 p.i.v. 1 amp (1 x 
1 

x in.) 45p; 
100 p.i.v. 2 amp (18.11 x T in.) 75p. 
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VALVES 
£ £ 

13122 1.75 ECH84 0-45 
CY31 0-85 ECH200 0.68 
DAF96 0-38 ECL80 0.45 
DF96 037 20E82 0.89 
DK96 041 ECL83 0.65 
DL92 0.82 ECL86 0.42 
DL94 0.40 E236 0.45 
DL96 0.41 EF37A 045 
DM70 0-80 BF39 040 
DY86 0.80 2F40 0.50 
DYS7 0-82 EF41 062 
DY802 0.48 2280 0.26 
E88CC/01180 EF83 056 
EI80CC 0.49 EF85 039 
E181CC 0-90 SF86 0-31 
E182CC 1-05 2289 0-28 
EABC80 0-82 EF91 0.15 
EAF42 0 50 EF92 0.87 
EB91 0.15 5295 080 
EBC33 0-50 EF183 0.3E 
EBC41 052 EF184 0-85 
20081 030 EFL200 075 
28E80 049 EL34 052 
E8F83 042 EL41 057 
EBF89 0.30 51.42 058 
E0081 090 EL84 Oß3 
20082 028 2.1..815 0.40 
20083 030 E.L86 0.40 
ECC84 0.80 E.L90 0.35 
ECC85 0.40 E7.95 0.85 
ECC86 050 1,1300 0.85 
ECC88 037 1131 0-25 
ECC189 0-52 13180 0.40 

20E80 0.35 E M84 0.35 

ECF82 086 EM87 055 
E Y51 0.40 

ECF83 0.75 
ECF801 0-82 
ECF802 088 
ECH35 0.80 
501142 0-85 
ECH81 0.28 
ECH83 0.42 

EY86 0-35 
EY81 0.36 
EY88 0.40 
EZ41 0.49 
E:Z80 -0ß6 
5281 0-27 
6234 0-52 
>:T66 1-60 

KT88 
N78 
0A2 
022 
PABC80 
PC97 
PC900 
PCC84 
PCC89 
PCC189 
PCE800 
PCF80 
PCF82 
PCF84 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCH200 
PCL81 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 
PFL200 
PL36 
PL81 
PL82 
PL83 
PL84 
PL500 
PL504 
PY33 
PY80 
PY81 
PY82 
PY83 
PY88 
PY800 
PY801 
QQVO 

3-10 

£ 
145 
1.28 
0.35 
0.85 
0.87 
0.40 
0.47 
0.87 
0.45 
0.56 
0.75 
0-80 
0.38 
0.48 
0.57 
0.77 
0.77 
0.48 
0.48 
0.72 
0.85 
0.72 
0.70 
0.47 
0-87 
0.65 
0.42 
0.42 
0.42 
0.57 
0.58 
0.50 
0.40 
0.42 
0.35 
0.73 
0.75 
0.80 
0.85 
0.27 
057 
0.35 
0-87 
0.52 
0.52 

1.25 

VALVE VOLTMETER TYPE TF 958 
Measures AC 109mV; 20 c/s to 100 me/s, 
DC 50eV to 100V, multiplier extends ac 
range to 1.5kV. Balanced input and centre - 
zero scale for DC. AC up co IOOMHz. 
£31.50. 

VIDEO OSCI-LATOR TF 885A & 
885A 1 

25Hz to 5MHz and 251-1z-12MHz respec- 
tively, fine and square wave output up to 
31v. 555 and W5 resp. Carriage LI .SO. 

MARCONI VHF OSCILLATOR 
TYPE TF 924/1. Complete with power 
unit Type TM 4230. Frequency range 
2,100 MHz to 3,750 MHz, output power 
10 to 50mW, Klystron Osc with auto- 
matic tracking. Facilities for reflection 
modulation. 5125. Carriage C2. 

MARCONI VHF ALIGNMENT 
OSCILLOSCOPE TF 1104. Com- 
bined sweep generator and CRO for 
VHF, IF and VF analysis. RF ranges 
41-216kHz. IF range 10-40MHz. VF 
range 5kHz to 13MHz. Output IOuV to 
250MV continuous at 50 ohms. Sweep 
500kHz to 10MHz. £89-S0. Carr. CI. 

MARCONI 2/C OSCILLATOR 
TYPE TF 1101. Frequency range 
20Hz to 200kHz. Accuracy ± 1%, 
distortion less than 0.5%. Stabilised 
Oscillator, no zero setting required. 
£72.50. Carriage CI -50. 

HEWLITT PACKARD AUDIO 
SIGNAL GENERATOR 
MODEL 206A 589.50. Carriage 
LI -50. Full specification for S.A.E. 

REMSCOPE TYPE 741 STORAGE 
OSCILLOSCOPE. On trolley, com- 
plete with plug-in trace shifter and two 
plug-in Y amplifiers. Price on applica- 
tion. 

INTEGRATED CIRCUITS 
MANY OTHERS IN STOCK 

RCA 
CA 3005 wide hand R.F. Ampi 

300mW dies LI 20 

CA 3012 wide band ampi. 150mW 
diss EO 90 

CA 3020 Audio power ampi. El -37 

CA 3036 Audio pre -ampi. E0 90 

G I Electric 
PA 230 EI 40; PA 234 EI; PA 237 

Mullard 
TAA 300 1.I45; TAA 320 £0-73 

REDIFON 
Twinplex combiner type AFS 13 E65 

Twinplex converter type AFS 12 with 
P.S.W. E85 

F.S.K. unit type GKI85A £58.50. 

TF 144G SIGNAL GENERATOR. To 
clear. In very good "as seen" condition. 
Complete with mains and battery cables, 
etc. E15. 

QQVO 
6-40A 6ß5 

217 0-45 
R19 0.87 
STV 

280/40 8-00 
8TV 

280/80 9.00 

TT21 2.76 

U25 0.75 
1326 0-75 
U27 0-50 
U191 0.70 
U801 1-00 
UABC80 0-35 
UAF42 0-50 

UBC41 
UBF80 
UBF89 
UCC85 
230280 
UCH42 
UCH81 
UCL82 
Ú0L83 
ÚV41 
23280 
01289 
111.41 
ÚL84 
UU5 
UY41 
ÚY82 

£ 
0 47 
085 
086 
0-40 
035 
0.70 
0.35 
0.35 
0.60 
0.50 
0.88 
0.35 
0.60 
0.80 
035 
045 
0-80 

VR105/30 0-35 

VR150/30 085 
Z759 1.66 
Z801U 1.50 
Z803A 1.23 
Z900T 0.75 
1L4 0-15 
125 0-35 
184 0.25 
185 0-24 
IT4 0-22 
1%2A 0-40 
13:2B 0-40 
3A4 0-80 
3D6 0-15 
3Q4 0.87 
384 0-35 
3V4 0.45 

ß 
82214M 9.80 
513/255M 1.75 
5240Y 0.80 
51340 0.3E 
5V40 0.40 
5Y40 0.40 
5Y3GT 0.85 
524 0.75 
5Z4GT 0.40 
6AB7 0-30 
6AC7 045 
6AH8 0-50 
OAKS 0.30 
6A58 0.32 
6AL5 0-15 
6AL5W 0.40 
6AM6 0.80 
6ANS 0.50 

6AQ5 0-35 
6AQ6W 0-50 
6A86 0-87 
6A870 0-80 
6AT6 0-80 
6AU6 0-25 
6A%4GT 0-40 
6A%5GT 0-65 
6B7 0.40 
6BK7 0-40 
6846 0.25 
6BE6 0-80 
6B06G 055 
6BJ6 0-45 
6BQ7A 0-35 
613E7 0.80 
6BW6 0.80 
62W7 0-70 

6C4 
606 
60E16 
6CL6 
6D6 
6EA8 
6F23 
6F33 
6H6M 
6J4WA 
6J5 
6J60T 
636 
6.170 
6J7M 
6K6GT 
057 

£ 
0.30 
0-26 
0-55 
0-49 
0-20 
0-55 
0-75 
1.50 
0.80 
0.75 
0.40 
0-25 
020 
0.35 
0.40 
0.58 
0.32 

SPECTIAL 
UBE £17STRANSISTORS,ZE NER DIODES 

0A5 0.20 
OA10 0-25 
0470 0.10 
0A71 0-10 
0A73 0-10 
0474 0-10 
0479 

(6D151 0-10 
OAK 0.10 
0491 0-07 
04200 0-07 
OA202 0-10 
OA210 0-25 
0A211 087 
OAZ200 055 
042201 050 
0.42202 to 
0AZ206 0-49 
OAZ207 0-47 
042208 to 
0.42213 0.82 
0.42223 to 
0AZ225 050 
0016 0-50 
00122 0-50 
0025 0-87 
OC26 0.24 
0028 0.62 

OC29 
0035 
0038 
0044 
0C -f5 
0070 
0071 
0072 
0073 
0075 
OC76 
0081 
OC81D 
OC81DM 
0082 
OC82DM 
0083 
OC83B 
0084 
00122 
OC139 
OC140 
OC770 
00171 
00172 
00200 
00201 
00206 

062 
050 
0-42 
0-17 
0-15 
0.12 
0.15 
0-25 
0-30 
0-25 
0-25 
0-25 
0-20 
0-20 
0-25 
0.30 
0-25 
015 
0-25 
0.50 
0-25 
0.37 
0.25 
0.30 
0.37 
0.40 
0.60 
0.90 

£ 
IN21 017 
1N21B 0-25 
1225 0-60 
1243 0.10 
1270 0-07 
1N702-725038 
128234 1-30 
I24785 0-50 
1ZMT5 0-35 
1ZMT10 0.88 
12T5 0-67 
IZT10 0-63 
20382 0.51 
20403 0-51 
22918 0-87 
2N1304 0-25 
221306 0-25 
2N1307 0-25 
222147 0.75 
2N2904A 0-32 
223053 0-25 
2N3054 0.50 
2N3055 0.75 
223730 0-50 
2N373I 2-75 

2N.5109 
40362 
82303 
3E100 
3255 
32128 
32139 
3N140 
3N154 
3N159 
6FR5 
12FR60 
1001 
40954 
40595 
40636 
40668 
40669 
AC126 
AC127 
AC128 
AC176 
ACY17 
ACY28 
AD149 
AD161 
A0162 
AF118 

2.05 
0.62 
0.50 
0.82 
0.32 
0.87 
1-75 
0.97 
0.95 
1.45 
0.45 
0.73 
0.18 
1.87 
1.87 
1.45 
1.35 
1.45 
0.95 
0.25 
0-25 
0.26 
0-30 
047 
0.50 
0.37 
0.87 
0.82 

AF1'27 
AF139 
AF178 
AF186 
AFY]9 
A8Y26 
A8Y28 
A8Y67 
BAW19 
BC107 
BC108 
BC113 
Bell 
BCY72 
8E115 
8E173 
BFY51 
BFY52 
B805 
B8 
282 
B8Y29 
BU100 
BYZ13 
BYZ16 

0.17 
0.30 
0-48 
0.40 
0.18 
055 
055 
0.48 
0-28 
0.12 
0.12 
0-25 
0.38 
0.15 
0.25 
0.80 
0-20 
Oß8 
0.88 
0.46 
0.47 
055 
1.80 
0.25 
0.88 

0R81/10 025 
CR81/20 0-38 

MANY OTHERS IN STOCK include Cathode Ray Tub a and 
Special Valves. U.K. P. P.: Up to £1, 2p. £1-£2, 17p. £2-£3, 
22 p, over £3 poet tree. C.O.D. 20p extra. 

ß 
Cß81/30 040 
CR81/35 0.48 
0581/40 0.48 
CR83/05 0.80 
00083/20 0.88 
Cß83/30 0.43 
02825/025 

0.75 
Cß83/40 0.50 
CET103 023 
CET11S 0.45 
GETII6 0.50 
GE%66 1.00 
NKT222 0.20 
NKT304 0.50 
8D918 028 
8D928 0.31 
811938 0.88 
81194 0.21 
8D988 0.46 
V405A 0.40 

ZENER 
DIODES 

All preferred 
voltage 

OW 0.17 
1W 0.87 
1-3W 0-25 
7W 0.40 

6K7G 
6K8GT 
6525 
6847 
68Á70T 
68C7GT 
6807 
68J7 
68.170T 
68K7 
68L7GT 
68270T 
68Q7 
68Q7GT 
6V6ó 
OVOGT 
6E4 
6%50 
MGT 
6Y6G 
O.30L2 
6Z4 
7B7 
705 
706 
7.7 
7Y4 
9Dó 
11E2 
12AT6 
12ÁT7 
12AU7 
12AV6 
12AX7 
12BA6 
12BE6 
12B517 
1208 
12E1 
1255 
12K70T 
12K8GT 
12Q7GT 
12807 
1487 
19ÁQ5 
1903 
1906 
19H4 
20P4 

£ 
O-20 
045 
0.70 
0.40 
0.8E 
0.25 
0.85 
0.37 
0.32 
0.35 
0-32 
0.85 
0.89 
0.36 
0.17 
0.35 
0.27 
0.25 
0.32 
0-60 
0.70 
0.32 
045 
0.85 
0.40 
0.32 
0.60 
0.37 
2-50 
0.30 
0.30 
Oß9 
0.80 
0.30 
0.35 
0.35 
Oß7 
0.32 
1-25 
0.55 
0-40 
0-45 
0.30 
0.35 
0.75 
0.40 
4-25 
1.50 
5-0Q 
1.00 

25L60T 
30015 
30017 
30018 
3025 
30FL1 
30FL12 
302L13 
30FL14 
301.15 
30L17 
30212 
30219 
30PL1 
3021.13 
30PL14 
351,60T 
35W4 
35Z4GT 
42 
6005 
5001)60 
50E115 
75 
76 
78 
80 
803 
805 
807 
813 
832A 
866A 
954 
955 
956 
957 
991 
1622 
2051 
5933 

THE VALVE WITH A 

GUARANTEE 

0.40 
0-75 
0.80 
0.75 
0.84 
0.70 
0.9E 
0.50 
0-75 
0.85 
0.80 
0.80 
0.80 
0.70 
0.98 
0.85 
0.50 
0.80 
045 
0.45 
0.40 
1.60 
0.80 
0.40 
0.40 
0.40 
0.45 
3-25 
8.00 
0.50 
8.75 
040 
0.75 
0.40 
0.23 
0.20 
0.30 
0.40 
1.00 
0.55 
1-12 

6057 
6060 
6064 
6065 
8080 
6146 
8020 
9001 
9002 
9003 
9004 
9006 

£ 
0.50 
050 
045 
0-65 
1.37 
1.50 
2.25 
0.20 
0.25 
050 
0 15 
0.15 

CB. Tubes 
VCR97 4 50 
VCR517R 5 50 
VCR517C 750 
SFP7 1-88 
88D 9 00 
88J 9 00 
88L 900 

Photo Tubes 
CM025 2.75 
931A 3.50 
6097C 17.50 

Special Valve, 
CV2339 8000 
JP9/7D 87.50 
K301 5.00 
K305 12.00 
K308 16.00 
K337 16-00 
KRN2A 3.50 
WL417A 1.50 
33/92/E 3760 
5022 18.00 
714AY 4.00 
725A 1500 

PLEASE NOTE Ualea5een" ALL EQUIPMENT 
MARCONI TEST EQUIPMENT 

TF104IC 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 Mohms. 
Price £62.50. 
TFI44H SIGNAL 
GEN. Freq. range 10 
KHz-72 MHz. R.F. 
output 2uV to 2V at 
50 ohms 400 and 1000 
Hz internal mod. 
Limited qty. 
only avail- SIGNAL GENERATOR TF 801/A. a 

10-300 Mc/s. in 4 bands. Internal at 400 
and price on c/s. I kc/s. External 50 c/s to 10 kc/s. 
request. Output 0-100 db below 200 mV from 

75 ohms source. 585. DITTO but 
801/A/1 with additional high level 
output. E89. Both P. & P. LI, in- 
cluding necessary connectors, plugs, 
and instruction manual. 

ordered from us is completely over- 
hauled mechanically and electrically 

in our own laboratories 

SOLARTRON EQUIPMENT 
Regulated and stabilised P.S.U. SRS 
ISIA, 20 to 500V positive at 300mA in 
two ranges. Variable and fixed 170V 
negative output, E35. Carriage El. 
CD 711S.2. Double beam, DC to 
7MHz 'scope, 085. Carriage L1-50. 
CD 643.2. Single beam Laboratory 
Model, DC to 14MHz price upon 
application. 

SIGNAL GENERATOR TYPE CT 
480. 7-12kMHz in one range, square and 
pulse modulation and C.W. E65. 

SIGNAL GENERATOR TYPE CT 
478. As above but 1.3-4.2kMHz in two 
ranges E5S. 

l in. DIA. PANEL METERS. 74.-15v 
-ideal for "Battery Condition" 
indicators for cars 50.77. 
BOONTON Q METER TYPE 160A. 
Freq. 

range 
50kHz to 75MHz, main capaci- 

tor 30 to 500pF. Vernier capacitor ± 3pF; 
q range. 0-250 with 2.5 x multiplier. 
1.85 plus carriage. 
VALVE CHARACTERISTIC METER 
complete with manual E57 SO. Carriage 
E1.50. 

£1.10 MULLARD PRECISION VARIABLE 
CAPACITOR TYPE F.2. 
15 pF to 336 pF. Supplied with individual 
calibration certificate. Brand new in 
original packing. E17. Carriage 75p 
SUSPENSION GALVANOMETERS 
Pye £25. P. & P. L0-60. 
Cambridge instruments £12. P. & P. ¿0.60. 

Open 9-12.30, 1.30-5.30 p.m. * except Thursday 9-1 p.m. 

VALVES & TRANSISTORS I 

PHONE 01-743 4946 

VACUUM CONDENSERS 
12, 50, 55pF each 20,000v 30/- P & P 4/-. 
BRADLEY PORTABLE ELECTRONIC 
MULTIMETER TYPE CT47IB. This 
instrument operates from three 11V cells, 
is fully transistorised and measures A.C. 
and D.C. current, A.C. and D.C. voltage 
and D.C. resistance. Built-in battery check 
and calibration check. Full spec. and price 
on request. 
As above but MODEL CT 471A manu. 
factured by AVO, full spec and price on 
request. 
4, 5 and 8 bank 25 way uniselectors, 
24V, guaranteed perfect, 53.75; 
54.50; 56.87 respectively. 
AR88 SPARES. We hold the largest stock 
in U.K. Write for list. 

AERIAL TUNING 
UNIT BC 939 

Originally made to work 
with Hallicrafters BC 
610E transmitters. 2mc 
to 18mc, for output up 
to 450 watts. Brand new 
58.50. Carriage El. 

PRECISION VHF FREQUENCY 
METER TYPE 183. 20-300 Mc/s with 
accuracy 0.03'%, and 300-1,000 Mc/s 
with accuracy 0.3.%. Additional band 
on harmonics 5.0-6.25 Mc/s with ac- 
curacy + -2x 10-a. Incorporating 
calibrating quartz 100 kc/s + -5x 
l0- 120/220 v. A.C. mains. f85. 
Carriage L2. 

MUIRHEAD-WIGAN DECADE OS 
CILLATORS. TYPE 650A 96508. 
Frequency range I to 111,100 H. Accuracy 
A 0.2%. Power supply 100-250 v. D.0 
£65 and E75 respectively. carr. LI.75. 

TELEPHONE ENQUIRIES relating to TEST EQUIPMENT should 
be made to 01-748 8006 Extension 23. 

To view TEST EQUIPMENT please phone for appointment 

AM/FM SIGNAL GENERATOR TF 
937 (CT 218) Frequency range 65kHz- 
30mHz. 8 bands. Main dial total 56 foot. 
Built in crystal calibrator 200kHz and 
2mHz. RF output 10V to IV. Four internal 
mod. freq. FM deviation up to 9kHz. El I5. 
Carriage £1/5/0. 
F.M. DEVIATION METER TYPE 
TF934. Frequency range 2.5-100MHz. 
Can be used up to 500MHz. Deviation 
range 0-75kHz E67 -S0. Carriage E150. 

HARNESS "A" & "B" control units, 
junction boxes, headphones, micro- 
phones, etc. 

29/4IFT. AERIALS each consisting of 
ten 3ft., ¡in. dia. tubular screw -in 
sections. IIft. (6 -section) whip aerial 
with adaptor to fit the 7in. rod, insu- 
lated base, stay plate and stay assemblies. 
pegs, reamer, hammer, etc. Absolutely 
brand new and complete ready to erect, 
in canvas bag, E4. P. & P. 00.50. 

FOR EXPORT ONLY 
53 TRANSMITTERS. All spares 
available. COLLINS TCS. Complete 
installations and snare parts. 
COLLINS TYPE 231D 5KW 
TRANSMITTERS. 10 channel, auto - 
tune and manual tuning. Complete 
with very comprehensive spares. Full 
specification and price on application. 
Complete installations and all 
spares. No. 19 WIRELESS SETS. 
H.P. SETS and all spares R.210 
RECEIVERS with all necessary 
accessories. 
PYE PTC 2002N A.M. Ranger 
Mobile Radio Telephone, brand 
new and complete, E45. 

COLOM O R (ELECT D NICS) 

170 Goldhawk Rd., London, W.12 
Tel. 01 -743 0899 
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AERO SERVICES LTD 

TWO 
NEW A.C.,D.C. 
MULTIMETERS 
FROM RUSSIA 

TYPE 431E -low sensitiv- 
ity (667 o.p.v.) extremely 
sturdy instrument for 
general electrical use. 
D.C. ranges: 0.3-1.5.7.5.30- 

80-150.300-600-900V and 
75mV; 300µa-1.5-6.15- 
60.150.600mA 1.5-6A. 

A.C. ranges: 0.3.1.5.7.5.30- 
60-150.300-60.900V. 
1.5-6-15.60-150.600mA. 
1.5.6A. 

Resistance: 0.2-3-30k O. 
Accuracy: D.C. 1%; A.C. 

1.1%. 
PRICE. with carrying case 
and leads 2975 

TYPE 4313 -high sensitivity for general electronic and TV -radio 
repair applications. 
Sensitivity: 20,000 o.p.v. DC and 2,000 o.p.v. AC. 
D.C. ranges: 75mV-i.S-3-7.5.15-30-60.150-300-600V. 

60.120.600µA- 3-15-60-300m A-1.5Amp. 
A.C. ranges: 1.5.3.7.5-15-30.60.150.300-600V. 

6004 A-3.15.60.300mA-1.5A. 
Resistance: 0.5.5.50.500k O. 
Capacity and Transmission level scales. 
Accuracy: 1.5% D.C.; 2% A.C. 
PRICE, with carrying cane and leads 61060. 
Both instruments have knife edge pointers and mirror scales. 

WHEN ORDERING BY POST PLEASE ADD £0124 
(2/6) IN L FOR HANDLING AND POSTAGE. 

NO C.O.D. ORDERS ACCEPTED 
ALL MAIL ORDERS MUST BE SENT TO HEAD 
OFFICE AND NOT TO RETAIL SHOP. 

NEW TRANSISTORS ADDED 
SILICON PNP PLANAR EPITAXIAL LOCK -FIT 
Dissipation 300 mal; Ft -100 Mc/s. 

BFW87 60V µ hfe min. 80.. 
BFW88 60V hie min. 40.. 
BFW89 40V hie min. 80.. 
BFW91 20V hie min. 40.. .. .. .. 0.20 

E 

.. 030 

.. 0.23 

MINIATURE WIRE ENDED SILICON 
RECTIFIERS 

IN4002 100 p.i.v. 1A .. .. .. .. 010 
IN4004 400 p.i.v. lA .. .. .. .. 0.12 
1N4006 800 p.i.v. IA .. .. .. 0.15 

MVIOB LIGHT EMITTING DIODE 
To 18 outline. Brightness 500 Ft.L at 50 mA. Forward voltage 
1-65 to 2V. Spectral length 6300 to 7000A (red light). Lens 
diameter 0.170M. 
PRICE 21.05 plus 0.10 P. P. 

INTEGRATED MONOLITHIC DUAL 
OPERATIONAL AMPLIFIER MCI435P 

Two identical amplifiers in 14 -pin dual -in -line epoxy package. 
400mW dissipation. Typical open loop voltage gain 7000. Max. 
differential input ± 5V. Power supplies 6 to 9V. Max. frequency 
1 me/s. 22.00. 

MINIATURE CERAMIC CAPACITORS 
25V D.C. WORKING 

6% tolerance: 22.27-33.39-47.58.68.100-120-150- 
180.220.270-330-390.470.560 .. .. 
680-820.100pF .. 
20% + 0, tolerance: 1500.2200pF .. .. 
3300.4700-6800-10,000pF .. .. 
20°ó + 80% tolerance: 0.015µF.. .. .. 

. 0.022µF .. .. .. 
0.033µF .. .. . . 

0047µF .. . . 

Note: Minimum orders accepted 20 per type. 

20p per 20 
22p per 20 
229 per 20 
249 per 20 
26p per 20 
269 per 20 
289 per 20 
30p per 20 

BRAND 

TWO NEW OSCILLOSCOPES FROM RUSSIA 

CI -5 SINGLE BEAM 
OSCILLOSCOPE 

10 me/s passband, triggered 
sweep from 1 µ sec. to 3 mtili- 
sec. Free running time base 
from 20 c/s to 200 kc/s. Built-in 
time marker and amplitude 
calibrator, 3 -in, cathode ray 
tube with telescopic viewing 
hood. £3900 

CI -16 DOUBLE BEAM 
OSCILLOSCOPE 

5 Inc/s passband. Separate 
Yl and Y2 amplifiers, 
rectangular 5 in. x 4 ill. 
cathode ray tube. Cali- 
brated triggered sweep 
from 0.2 µ sec. to 100 milli - 
sec. per cm. Free running 
time base 50 c/s to 1 me/s. 
Built-in time base calibra- 
tion and amplitude cali- 
brator £87.50 
Full details on request. 
Full servicing facilities and 
spares available. 

OUR 1970/1971 CATALOGUE IS AVAILABLE. PLEASE 
SEND S.A.E. FOR YOUR FREE COPY. 

0A2 0.38 
OAS 0.45 
0A4G 145 
OB2 0.85 
OB3 0.0 
002 1.0 
003 038 
OD3 035 
1A3 0.0 
1A60T 032 
IB3GT 038 
1824 4-00 
1CSOT 035 
1CP31 8.00 
1G4OT 045 
1G6GT 0.40 
11150T 0.42 
1L4 Oß0 
1N5GT 0.48 
1Q5GT 0.60 
184 0-35 
1Rá 0.35 
184 0.27 
185 0-25 
1T4 0.25 
IT5GT 0.45 
lU4 Oß7 
lU6 0.60 
1Ví 0.45 
1X28 0.40 
2A3 0.40 
2AP1 2.25 
2C26A 0.50 
2C39A 7-00 
2040 3-50 
2051 0.45 
2CW4 0.65 
2D21 036 
2E24 2.65 
21125 8.0 
2X2 087 
3A4 0.85 
31328 246 
3BP1 2.75 
306 0.20 
3D21A 2-00 
3Q4 0.40 
3QSGT 0.45 
384 0.85 
3V4 045 
4-250A 

18.0 
4-10A 

16.0 
4B32 4.0 
4HA5 0.48 
4THA 0.45 
bAR4 0.0 
5ß/254M 

2.24 
5B/255M 

2-00 
bCP1 5-00 
5Dí1 5.0 

6AK6 
6AL3 
6AL5 
6AK5 
6AM6 
6AN8 
6AQ5 
6AQ6 
OARS 
6AR6 
6ARIl 
óA85 0.85 
6ÁS6 037 
0A870 0.80 
6AT6 030 
6AUSGTA 

1.15 
6AU6 025 
6AV5GTA 

0.70 
6AV6 0-30 
6AW0A 035 
6AX4GTB 

0.45 
6AX5GT 

0.65 
664(1 1-00 
6B7 0.40 
6880 0-20 
6BA6 025 
OBER 080 
OBFS 0.80 

5R4GY 0.33 
50U46 0'38 
5V40 0.42 
5W4GT 0.40 
áX8 0-50 
5Y30T 032 
5Z3 0.50 
5Z40 040 
6/30L2 0-76 
6A80 0-35 
6AB4 035 
6AC7 0.25 
6AF4A 0-50 
RAGS 0.22 
6A07 0.40 
6.1116 0.0 
6AJ8 0.30 
6AK5 0-30 
6AK5W 

0.40 
0.67 
0.43 
0.20 
0.82 
0.33 
0.50 
035 
036 
036 
040 

6BF6 0-50 
61386 0.45 
6BJ6 046 
6BK4B 1.20 
6BK7A 065 
6BL7GTA 

036 
6BN8 040 
6ßQ5 0ßO 
6BQO0TB 

036 

6BQ7A 0.40 
6BR7 0.86 
613813 036 
61387 130 
6BW6 0.86 
6BW7 0-70 
6BX6 0.25 
ssX7GT 

0.76 
61326 0.36 
6C4 0.83 
6086 030 
6CD6GA 

1.16 
6067 0.0 
60116 0.66 
601.6 0-0 
6CU6 0.66 
6CW4 083 
6CY5 0.43 
6CY7 0.66 
6D3 0.45 
6DC6 0.76 
6DK6 0.48 
6DQ6B 033 
61)84 0.75 

6EA8 068 
6E117 0 80 
6E27 035 
6F5 00 
6F6G 030 
6E11 0 38 
óF13 038 
6F14 065 
OF15 036 
61,17 0 0 
6E18 0 45 
óF22 0 30 
81,23 080 
6F24 0 76 
6Fí5 0 75 
óF28 0 0 
6(1116 00 
0.14 060 
6J50T 0 30 
6.16 0PÁ 
6.17 045 
6KOGT 0 55 
6K7 085 
6K80 036 
6K86T 0 50 
ßK23 036 
6K25 0 76 
61.8GT 0.45 
0L7 0.40 
ßL18 046 
6LD20 040 
6N7GT 040 
BPI 0 0 
61.28 036 
6Q7 040 
ß107G 0 45 
682 040 

FULLY 
GUARANTEED 

6 
684A 0 0 
68A7 0 40 
6807 0 70 
6807 0 36 
68117 036 
68.17 0 40 
68E7 0.85 
68L70T 

085 
BSN7GT 

085 
88Q7 040 
BSR7 0 40 
6887 020 
6T8 036 
6U4GT 0 0 
6U8A 0 40 
6V6GT 038 
8%4 0 0 
8X6GT 086 
6X8 0 66 
6Y60 086 
67.4 086 
7B5 0 76 
7B6 0 70 
7B7 0 46 
7F8W 0 86 
787 1.25 
7Y4 00 
7Z4 0.0 
9BW6 0.0 
1002 0-0 
10D1 0 60 
10D2 0 40 
10F1 090 
10E9 0 0 
10F18 0 46 
10L1 0 46 
lOLD110.0 
IOP13 0-66 
10P14 1 10 
11D3 0-45 
I1D5 0 45 
11E2 2 0 
11E3 400 
12AB5 0.0 
12AC6 0.40 
12AD8 066 
12AH7GT 

080 
12AL5 0 46 
12AQ5 048 
12AT6 030 

6 
12AT7 0.33 
12AÚ6 0.30 
12AU7 0 30 
12AV6 0 33 
12AV7 030 
12AX4GTB 

055 
12AX7 0 30 
12AY7 0 70 
12B4A 0 55 
12BA6 035 
12BA7 035 
1213E6 035 
126117 0 40 
12BY7 0 55 
1208 0-35 
12E1 135 
12E14 3 57 
12118 030 
12756T0ß5 
12.170T 0.45 
12115 036 
12K7GT 

035 
12Kß 050 
12Q70 0 30 
12807 0.35 
12807 0.35 
128117 0.30 
128.17 0.30 
128117 0.45 
128N70T 

025 
128Q7 0.50 
13887 035 
12X4 0.45 
1487 0.80 
20CV 3.15 
2OD1 0.45 
20L1 1.10 
20P1 0.50 
20P3 0.80 
20P4 1.10 
í0P5 1-20 
251.60TO.45 
25340 0.30 
25Z60T 0.85 
30A5 0.45 
30AE3 0.40 
3001 0.80 

30015 0.80 
30017 0.86 
30018 0.75 
30Fb 0.85 
3oFL1 0-70 
308L12 0-93 
30FL14 0.76 
301.1 0.40 
30L15 0.85 
30L17 0.80 
30P12 0-80 
30P19 0.80 
30PL1 0.70 
30PL13 093 
30PL14 090 
35135 0-85 
3505 0-40 
35D5 0-70 
35LBGT0-50 
35W4 0.30 
35Z3 0.80 
35Z4G 0.30 
35Z6GT0.40 
42 0.50 
50A5 0.70 
5085 0.45 
50015 0.40 
5oCD6G 

185 
50EH5 0.60 
50L813T0-50 
52KU 
53KU 
75B1 
7501 
80 
83 
85A2 
85A3 
90A0 
OAV 
90CM 
9000 
90CV 
10801 
150B2 
15083 
15004 
305 
310A 
311A 
328A 

0.40 
0.70 
0.50 
0-45 
0.50 
1.10 
0.40 
0.50 
2.40 
2.50 
0.80 
1-25 
1.25 
0-35 
080 
0.00 
0.60 
0.65 
1.50 
2.0 
2.0 

6 
329 1.16 
329A 1.90 
715A 2.50 
715C 600 
723A/B 7-00 
725A 18.0 
807 0.60 
811A 1.60 
813 376 
829B 3.60 
833A 17.0 
837 0-85 
866A 0.75 
872A 3.00 
884 0.0 
889RA 

6000 
927 30 
931A 3.50 
955 0.25 
4378 1-40 
4687 1.76 
5544 6.50 
5551A 

1800 
5654 0.40 
5670 0.50 
5751 0-80 
5763 0.70 
5796 1400 
5814A 0.50 
5894 5-50 
6072 0-85 
6080 1.50 
6148 1.50 
6146A 2.00 
8146B 2 50 
8293 3.25 
8360 1.25 
8870 2.50 
8883 2-50 
8939 2.15 
7199 0.75 
7586 125 
759IA 10 
7895 126 
9002 0.35 
003 0.50 
A1834 0.80 
A2293 136 
AC/HL/DD 

0-50 

6 
AC/TH1 

045 
AX50 226 
A231 0-55 
01166 26.0 
MK 4.0 
CBLl 080 
CBL31 0.90 
CL4 0.0 
CL33 10 
CY31 0.35 
DAF41 0-50 
DAF91 026 
DAF92 060 
DAF98 0.42 
DC0 045 
DF91 0.25 
DF92 Oß0 
DF98 0.42 
DH76 0-35 
DH81 0.0 
011101 056 
DK40 066 
DK91 085 
DK92 0.60 
DK96 0-42 
01.66 1-25 
DLO 086 
DL69 1.76 
DL91 0.27 
DL92 0.35 
DL93 035 
DL94 0.45 
DL95 0.40 
DL96 042 
DY88 033 
DY87 036 
DY802 060 
E65L 276 
E80CC 110 
E80CF 1-0 
E801. 0-96 
E81L 1-15 
E83F 1-10 
8841. 0.60 
E86C 0.90 
E88C 116 
E88CC 0-65 
E88CC/01 

1-0 
E9000 0-45 
E9111 0.0 
E1820C1ß0 

FIRST QUALITY 
VALVES 

E188F 1Y5 
F.188C0 090 
E280F 2-10 
E810F 2.90 
EA50 030 
EA52 460 
EABC80 

035 
EAF42 036 
EAF801 

060 
EB34 0.20 
EB91 0.20 
EB033 0.60 
88041 065 
EBC81 0.30 
EBCO 0.30 
F.BC91 030 
EBF80 040 
E131,133 040 
EBF89 0-0 
EBL1 0.76 
FBL31 1.50 
8053 0.0 
EC88 0.0 
EC88 0.0 
RC90 033 
EC92 036 
E093 OPO 
EC8010 2-25 
ECC34 0-40 
80040 0.0 
ECC70 0.85 
80081 0-88 
80082 0.0 
ECC83 0.30 
ECC84 0.0 
ECC85 0-40 
80086 0.50 
ECC88 0.40 
ECC89 0.60 
EOM 0-20 
ECC1890-80 
80E80 0.35 
80E82 0.36 
ECF86 0.86 
ECF8041.0 
ECH36 030 
ECH42 070 
ECH81 030 
ECH83 0.40 
ECH84 0.46 
ECL80 0-40 

6 
E180F 0-95 
ECL81 0.45 
ECL82 036 
EC1.83 066 
E01.84 036 
ECL85 0.55 
ECL86 0.40 
ECL1.80 

1.0 
EF9 0.60 
EF37A 0.60 
EF39 0.40 
EF40 0.50 
EF41 0.66 
EF42 0.70 
EF80 
EF83 
EF85 
EF86 
EF89 
EF91 
EF92 
EF93 
EF94 025 
EF95 030 
EF96 0.22 
EF97 0-66 
EF98 0.85 
EF183 0.30 
EF184 035 
EF800 1.0 
8E804 1.25 
EF811 0.75 
EF812 0.80 
8E814. 0.75 
EHO 
EK32 
EKO 
EL5 
EL33 
EL34 
EL35 
EL36 
81.37 
EL41 
E1.42 038 
81.81 0.66 
EL83 0.4E 
EL84 0.25 
EL85 0-43 
E1.86 0-40 
ELO 086 
EL91 032 

0.25 
0.55 
036 
0.30 
Oß8 
033 
0.40 
0.25 

040 
0.45 
0.30 
036 
1.25 
0.50 
0.40 
0.50 
1.25 
036 

6 6 
EL95 086 HF93 035 
ELMO 116 HF94 0.80 
EL803 1.00 111190 035 
EL821 055 11123 0-40 
EL822 0.90 HL23DD 
ELMO 0.76 090 
EM71 0.75 HL42DD 
EM80 030 
EM81 0.60 HL92 0.40 
EM84 0-36 HL94 0.45 
EM85 1.0 KT8 2-01) 
E1287 026 KT36 10 
EN10 4.0 KT44 060 
EN11 3.0 KT45 2.0 
EN32 1-50 KT66 2.06 
EN91 035 KT71 0.0 
EY51 KT76 040 
EY80 0.46 KT88 E-00 
EY81 0-40 KTW630.0 
EY83 0-55 14E91 0-45 
EY84 036 MH4 0.0 
EY86 0.40 ML4 0.46 
EY87 043 ML6 0.40 
EY88 043 MSPEN/T 
EZ35 036 060 
8240 0.46 MT17 4.0 
EZ41 0.46 MU12/14 
87.80 0ß6 0.0 
EZ81 0.28 N78 146 
EZ90 0.80 N8P1 860 
F017 4.50 NSP2 4.00 
FW4/500 PABC80 

0-75 0.40 
FW4/800 P086 0.61) 

0-75 PC88 0-60 
GC10B 8.75 PC900 048 
0R10M 1.60 PC084 0.40 
08100 6.0 PCC85 0.40 
0810D 6.76 PCC88 0-56 
081011 8-10 PCC89 060 
0812D 7-00 PCC1890-66 
0847X 8.0 PCC8050-86 
GUM 1.76 PCC8080.80 
GY601 030 PCE800.70 
0Z30 0.40 PCF80 0360 
0231 PCF82 036 
11Z32 0.48 CF84 060 
0Z33 0.70 PCF88 0.0 
0234 0.0 PCF87 0.86 
HABC80 PCF8000.0 

0.45 PCF8010.0 
HBC90 030 PCF8020.0 
HBC91033 PCF8050.76 

PCF800 070 
PCF808076 
PCH200 

070 
PCL81 0.0 
PCL82 0-35 
PCL83 086 
PC1.84 046 
PCL85 0.40 
PC1.86 0.46 
PCL88 0.90 
PCL800 0.93 
PCL801 0.70 
PCI.806 0-60 
PD50 1-60 
PEN4DD 

0.0 
PEN36C 

0.70 
PEN45 0.40 
PEN45DD 

076 
PEN46 0.40 
PEN383 

066 
PEN384 

0.0 
PEN453DD 

0-60 
PF88 0.0 
PF818 0.85 
PFL2000.70 
PL33 086 
PL38 065 
PL81 00 
PL82 0.46 
PL83 0.46 
P1.84 040 
PL302 0.80 
PL504 0.0 
PL508 090 
PL509 1-30 
PL801 0.80 
PL802 0.76 
PLL80 056 
PM84 0.0 
PX25 2.0 
PY31 0-30 
PY33 0.88 
PY80 0.86 
PY81 0.0 
PY82 0-30 
PY83 OP38 
PY88 0.40 
PY600 10 
PY800 0-50 
PY801 0.0 
PZ30 086 
QQV02-6 

246 
QQV03-10 

1.26 
QQ V03 -20A 

6.25 

QQ VO6-40A 
60 

Q883/3 040 
Q1337 &00 
QV03-12 

070 
QY4-250A 

13.00 
QY4-400A 

1800 
RIO 1-0 
R18 0-56 
R03 -250A 

0.75 
RL18 060 
8130 1-75 
8130P 1.76 
8P2 0.50 
SP4 0.0 
BP41 0.46 
SP81 036 
TP22 0.80 
TP25 0.40 
TT21 2.65 
TT22 2-80 
U17 0.76 
U18/20 0.76 
U19 2.80 
U20 0.76 
U25 0.76 
U26 0.76 
031 0.46 
1337 1.60 
U50 032 
U52 0.33 
U76 0-30 
U78 0.30 
U191 0.76 
U201 086 
U281 040 
U282 0-40 
U301 040 
17403 0-50 
U404 040 
U801 10 
UABC80 

086 
UAF41 0.60 
UAF42 036 
UB41 0.80 
1113041 0.80 
1113081 0.40 
UBF80 0.40 
UBF89 036 
UBL1 0.60 
UBL21 0-80 
UC92 0-35 
13CC85 0.40 
UCF80 066 
UCH21 0-60 
UCH42 0.70 

6 
UCH43 0.75 
UCH81 035 
UCL81 0.60 
1101.82 035 
ÚC1.83 0.80 
UF9 0.80 
UFll 0.50 
UF41 0.80 
1.1742 0.80 
171143 080 
UF80 0.35 
UF85 0.40 
1.1789 0.35 
111.41 0.65 
131.84 0-30 
U314 0.40 
ÚM84 0.20 
UII5 0.60 
UY1N 0.50 
ÚY11 0.65 
UY41 0.45 
UY82 0.50 
UY85 0.30 
VI.8631 1.90 
VP41 0-75 
VP133 1.00 
VR75/30 

0.45 
VR105/30 

0-58 
VR150/30 

0.86 
VÚ33 0.0 
VU39A 0.60 
VÚ111 0.80 
VÚ120 0.80 
VÚ133 0.60 
W107 030 
W729 030 
X65 035 
X66 0.55 
X78M 0.50 
XC11 0.75 
XC12 0.35 
XC12T 0.40 
XC15 0ß5 
XC15T 0.40 
XC16 0.50 
X023 0.90 
X025 0.35 
Sß1-1600 

1400 
XR1.3200 

8.60 
2329 0.85 
Z70U 0.40 
Z70W 0.75 
Z719 0.25 
Z729 0.30 
Z749 0.80 
Z759 1.85 
72001.1 1-75 
Z801U 1.75 
ZOOT 0.75 

PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN 
Head Office: 
44a WESTBOURNE GROVE, LONDON, W.2 
Tel.: 727 5641/23 A.R.B. Approved for inspection and 

Cables: ZAERO LONDON release of electronic valves, tubes, 
klystrons, etc. 

Retail branch (personal 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 VACANT 
DISPLAYED SITUATIONS VACANT AND WANTED: £8 per single col. inch. 
LINE advertisements (run-on): 45p per line (approx. 7 words), minimum two lines. 
Where al advertisement includes a box number (count as 2 words) there is an additional charge 
of 25p. 
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract 
is placed in advance. 
BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, cfo 
Wireless World, Dorset House, Stamford Street, London, S.E.1. 
No responsibility accepted for errors. 

Imperial College of Science & Technology 

DEPARTMENT OF AERONAUTICS 

There is a vacancy in this Department for an 

ELECTRONICS TECHNICIAN 
or 

SENIOR TECHNICIAN 
to work primarily on a general purpose 
instrumentation project. Salary ranges are 
(1,136-11,535 p.a. and (1,493-11,832 p.a. 
respectively. Superannuation scheme, four 
weeks holiday and canteen facilities. 

Apply in writing giving details of experience 
and qualifications to the Assistant Director, 
Department di Aeronautics, Imperial College, 
Prince Consprt Road, London, S.W.7. 

1264 

UNIVERSITY OF SHEFFIELD 

SENIOR TECHNICIAN 
AND TECHNICIAN 

required hr University Television Service 
rom September 1971 

One post requ res appropriate qualifications and 
experience in field of electronics, particularly T.V.: for 
the other, trairing in electrical and/or laboratory 
techniques. Familiarity with wood and metal work 
an advantage. 

Training given in T.V. operations to enable appointees 
to become members of u team working on educational 
T.V. productions_ 

Applicants for Senior Technician should be at least 
25 years old and have C. & G. Final Certificate or 
equivalent: Technician, m mum age 20, with C. & G. 
Intermediate Certificate in a suitable subject. 

Salary: Senior Technician L1,396-11,707 p.a. 
Technician L1,241-11,410 p.a. each with basic 
qualification. Supplement for approved higher 
qualification. Superannuation Scheme. 

Write irnrnediatrly to the Bursar (Ref. B.854), The 
University, Sheffeld 510 2TN. 

1265 

EXPANDING COMPANY IN 
SAUDI ARABIA REQUIRES 

EXPERIENCED CERTIFICATED 
ENGINEERS 

FOR THE FOLLOWING POSTS 

CHIEF ENGINEER 
B.Sc. or equivalent with 10 
or more years experience in 
Operation and Maintenance of 
Transmission and Broadcasting 
Equipment. 

ENGINEERS TECHNICIANS 
Experience in Operation and 
Maintenance of Broadcasting 
Equipment, Studio Equipment and 
Teleprinters. 

Please submit a complete resume and state 
availability and salary required. Box WW 1270 

s. 

n 

Advertisements accepted up to 
THURSDAY, 12 p.m., 5th AUG., 
for the SEPTEMBER issue, 
subject to space being available. 

Service 

Technicians 
Move to Harlow and enjoy the benefits of a good job with a successful company 

in the pleasant surroundings of our New Town. 

Your job will be to service and repair products from our wide range of Airborne 
Instruments, Scopes and Test Gear. You will be working in our Harlow base 

workshop with the opportunity for occasional field trips. We will give you 
product training but we'll expect a good basic knowledge of Electronics 
preferably backed up with fault finding experience on transistorised and solid 
state devices. 

Your starting salary would be from £1,310 per annum with excellent opportu- 
nities of promotion to Section Leader grades. In many cases we can assist with 
local New Town housing and help with your removal costs. 

If you want to find out how to secure your position then 'phone or write now to: 

R. T. Reid, 

COSSOR ELECTRONICS LIMITED, 
The Pinnacles, Harlow, Essex. 

Tel: Harlow 26862 

LONDON BOROUGH OF HILLINGDON 

EDUCATION 
DEPARTMENT 
Two suitably qualified and experienced technicians are required to undertake 
the maintenance and repair of visual and aural aids equipment in all parts of the 
Borough schools and other educational establishments. These are new posts. 

POST ONE 
£1,605-£1,866 incl. LW. Additional responsibility for planning and operating 
the maintenance and repair programme. 

POST TWO 
£1,179-£1,362 incl. LW. 
8 cwt. van and tools provided for each post. Work base in Uxbridge. Current 
clean driving licence essential. 

Application form and further particulars from the Establishment Officer, 
Ref. E/186/30, Manor House, Church Road, Hayes, Mx. Closing date August 2. 
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Opportunities 
with Redifon 

in Radio 
Communications 

Experienced Test Engineers are invited to 
write to Redifon with regard to vacancies in 

our Test Department at Wandsworth. 
The salary range for these positions -is £1,248- 
£1,749 plus. The Company is engaged in the 
design and manufacture of a wide range of 
radio communications and allied equipment 
from military pack -set to broadcast transmitter, 
including communications receivers, M.F. 
beacons, teleprinter terminals, complete radio 
office installations for the Merchant Marine 
and mobile H.F. S.S.B. stations. Our Test 
Engineers have sound technical knowledge 
coupled with good practical experience in the 
alignment and test of H.F. and V.H.F. 

Communications equipment. 
The work is varied and interesting and offers 
excellent opportuñity to broaden experience 
in semiconductors S.S.B. and Frequency 

Synthesis. 
Please write in the first instance to 

Norman Manion, 
The Recruitment Officer, Redifon Limited 

Broomhill Road, Wandsworth, S.W.18 

REDIFOND 
1970 

1174 

Telecommunications 
Engineers 

required for the installation, maintenance and supervision of modern 
electronic systems used in our offshore oilfield complex at Das Island 
in the Arabian Gulf. These are bachelor postings but carry generous 
home leave and allowances. 

Candidates, aged 23 to 40, should possess a minimum of HNC or 
equivalent, and have several years' practical experience with radio 
systems ranging from MF to Microwave multi -channel, with a good 
working knowledge of digital telemetry and automatic telephone systems. 

Please write, quoting reference R.943/ZH and giving relevant 
information about yourself to: G. I. Andrews, External Recruitment, 
The British Petroleum Company Limited, Britannic House, Moor Lane, 
London, EC2Y 9BU, or ring 01-920 6522 for an application form. 

POOLE GENERAL HOSPITAL, 
POOLE, DORSET 

Applications are invited from qualified candi- 
dates for the following post in the Electronics 
Department at Poole General Hospital: 

ELECTRONICS 
TECHNICIAN III 

Qualifications: ONC, HNC, City & Guilds or 
equivalent. 

Salary: £1,356 x 8 increments to 
£1,764 p.a. 

The Department will be primarily concerned 
with the installation, testing and maintenance of 
an extensive range of diagnostic/therapeutic and 
allied electronic equipment, and ultimately with 
research and development of bio -medical equip- 
ment in consultation with medical staff. 

The position offers adequate scope for initiative 
and career progression, including the possibility 
of assistance with further training. 

Applications, giving full details, including 
qualifications, experience and the names and 
addresses of two referees, to the Hospital 
Secretary, Poole General Hospital, Poole, 
Dorset. 

1266 

EDINBURGH CITY POLICE 
REQUIRE A 

WIRELESS TECHNICIAN 
for Servicing and Maintenance of fixed and mobile 
broadcasting receiving system. 
Salary scale C1,413 rising by annual increments to 
C1,611. 
Applicants will be required to have a knowledge 
of UHF and VHF apparatus used on fixed and 
mobile stations, and be able to diagnose and 
repair faults. 
They would be expected to have attained the City 
and Guilds Telecommunications Technicians 
Certificate or an equivalent qualification. 
A Current Driving Licence is essential. 
Applications to: 

EDINBURGH CITY POLICE 
RECRUITING DEPARTMENT, 

7 CHAMBERS ST., EDINBURGH, EHI IHR [1269 

THE UNIVERSITY OF SUSSEX 

ELECTRONICS TECHNICIAN 
An interesting post is available in a small growing 
department for a technician with experience of transistor 
circuits. Formal qualifications are not essential but 
applicants should be capable of designing and con- 
structing simple apparatus for a variety of experiments. 

Salary scale: (a) £1,011-£1,380 or (b) £1,041-f1,410. 
Salary scale (a) is applicable to those not holding an 
approved basic qualification. 

Further particulars and forms of application can be 
obtained from the Secretary (Establishment), Office of 
Arts and Social Studies, Arts Building, University of 
Sussex, Falmer, Brighton, BN1 90N to whom applica- 
tions should be sent not later than 31st July or by 
telephoning Mr. Crook, Brighton, 66755, ext. 339. 

1276 

ST. BARTHOLOMEW'S HOSPITAL 

LONDON, E.C.1 
Applications are invited for two TECH- 
NICIAN posts in the DEPARTMENT OF 
MEDICAL ELECTRONICS. The work in- 
volves routine servicing of electronic 
apparatus and the construction of new 
equipment for special purposes. 
Applicants must have an O.N.C. or the final 
City and Guilds certificate, or two 'A' level 
passes in science subjects and at least 
four years' relevant technical experience. 
Experience of hospital work is not essential. 
Salary will be on the Technician Ill and IV 
scales. £1,446 rising to £1,854 and £1,296 
rising to £1,590 respectively. Applications 
in writing with the names of two referees 
should be sent to the Clerk to the Governors. 

1278 
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SECTIONAL ENGINEER 
GRADE II 

EAST AFRICAN COMMUNITY 

* Up to £2,718 * 25% gratuity * Low taxation * Contract 2I-27 months * Subsidised accommoda- 
tion * Education allowances * Appointments Grant 
payable in certain 
circumstances 

Required by the Meteorological Department for the installa- 
tion, operation and maintenance of their radio telecommuni- 
cations, radio sounding and radar equipment. 
Candidates, up to age 45, must possess O.N.C. or the City 
and Guilds Final Certificate (Telecommunications) plus 7 years 
relevant experience or have equivalent experience in one of 
the armed services. They should have a good theoretical and 
practical knowledge of FSK, I SB and SSB receivers and trans- 
mitters, Mufax and facsimile transmitters and recorders. A 
good working knowledge of radar systems is essential. 

Apply to CROWN AGENTS, `M' Division, 4 Millbank, London, S.W.I, for 
application form and further particulars, stating name, age, brief details of 
qualifications and experience and quoting reference number M2K/690413/WF. 

1304 

up to £1741 p.a. 
and all the variety you want 

as a RadioTechnician 
Variety is the keyword. As a Radio 

Techrician with the National Air Traffic 
Services, you would be installing and 
maintaining a wide range of sophisti- 
cated electronic systems and highly 
specialised equipment. You would be 
involved with RT, radar, data trans- 
mission links, navigation aids, landing 
systems, closed circuit T.V. and com- 
puter installations. All custom-built to 
meet the stringent operational require- 
ments of air traffic control throughout 
the U.K. 

If you're aged 19 or over and have at 

least one year's electronics experience, 
preferably with O.N.C. or C. & G. (Tele- 
coms.), you could qualify for entry to our 
training course. Your starting salary 
would be £1,143 (at 19) to £1,503 (at 25 
and over), scale max. £1,741 -shift duty 
allowances. Good career prospects. 

Write NOW for full details to: 
A. J. Edwards, C.Eng., MIEE, 
Room 705, The Adelphi, John Adam 
Street, London WC2N 6BQ, 
marking your envelope 
'Recruitment-B/ww/27 '. 

Not applicable to residents outside the United Kingdom. 

111111111111111111111111 HATS 
National Air Traffic Services 
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Senior 
Engineer 
(Aerials) 
£2799-£3258 

The INDEPENDENT TELEVISION AUTHORITY is 
seeking to fill a new post of Aerial Engineer in its Station 

Operations and Maintenance Department. Although 
this post will be based in Leeds, the person selected 
will be required to travel extensively throughout the 

United Kingdom. 

The work will involve the execution and direction of 
maintenance projects on aerial and combining systems 

in liaison with the Senior Engineer-Ariel Maintenance. 
It is essential that applicants have had thorough experience 

of the techniques used in assessing the performance of 
aerial and combining systems and they must be prepared 

to climb and work on tall structures. A recognised 
qualification at graduate level in the field of R.F. 

Engineering would be an advantage. 

Salary according to qualifications and experience will 
be in the range quoted above. Those interested should 

write or telephone for an application form quoting 
Ref. WW 1685 to: 

The Personnel Officer, 
INDEPENDENT 
TELEVISION AUTHORITY, 
70 Brompton Road, 
London, S.W.3. 

Tel : 01-584 7011 Ext. 482 

(ITA) 

Completed application forms to be returned by: 
2nd August 1971. 

1303 

ELECTRONIC ENGINEERS 
required 

for newTechnical ServiceCentre to be established at Hemel Hempstead 
by British Manufacturers and Servicing Group of a wide range of 
Business Equipment Products. Ideally suited for engineers experienced 
in Radio/T.V. H.M. Forces, Industrial electronics. 
Please write to: Mr. D. D. Davies, Technical Services Manager, 

Control Systems Ltd., 
Technical Services Centre, 
1 Frogmore Road, Apsley, Hemel Hempstead, Herts. 

1284 

Closed Circuit Television Engineer 
This interesting and responsible position involves all aspects of the installation and 
service of a wide range of monochrome C.C.T.V. for use with medical X-ray apparatus. 
The equipment would include vidocon, orthicon, plumbicon and isacon tubes, light 
intensifying systems and 35 mm. video tape recording apparatus. 

The position would ideally suit an engineer experienced in C.C.T.V. systems preferably 
with ONC/HNC, looking for a responsible position and a secure future in a progressive 
firm. 

A good salary and several fringe benefits including a Company car will be offered to the 
successful applicant. 

Please apply for an application form to: 
The Personnel Officer, G.E.C. Medical Equipment Ltd., 

East Lane, Wembley, Middx. Tel. 904 1288 

WESSEX REGIONAL HOSPITAL BOARD and 
WESSEX HOSPITAL MANAGEMENT COMMITTEES 

REGIONAL ELECTRONICS SERVICE 

Suitably qualified Engineers and Technicians are 
required for the Board's new Regional Department 
of Electronics and Bio Medical Engineering and in 
similar departments in Hospitals located in 

Hampshire and Dorset. 

1. ELECTRONICS ENGINEER 
Qualifications: Chartered Member I.E.E., I.E.R.E. 

2. ELECTRONICS TECHNICIAN I 

Qualifications: H.N.C.-H.N.D. Full Technological 
Certificate C. & G. 

3. ELECTRONICS TECHNICIAN III 
Qualifications: O.N.C.-H.N.C.-C. & G. 

4. ELECTRONICS TECHNICIANS V 
Qualifications: O.N.C. or A.2. 

Salary Scales: 
1. £2,088, rising by nine annual increments to 

£2,868 per annum. 
2. £1,877 rising by five annual increments to 

£2,346 per annum. 
3. £1,800 rising by eight annual increments to 

£2,500 per annum. 
4. £900, rising by seven annual increments to 

£1,160 per annum. 
Point of entry to the scale dependent on 

qualifications and /or experience. 
Posts (1) and (2) will be based at the Board's 

Headquarters in Winchester; Posts (3) and (4) 
in various centres in the Region. 

Departments will be concerned with all aspects 
of design-installation-testing and commission- 
ing of a wide range of diagnostic/therapeutic and 
allied electronic equipment and data transmission 
systems. 

Research and Development in conjunction with 
Medical Staff will be undertaken in the short 
term future. 

Application forms available from the Personnel 
Depártment, Highcroft, Romsey Road, Win- 
chester, to which they should be returned by 
2nd August, 1971. 

1291 

UNIQUE OPPORTUNITY 

Electronic engineer to join the management team 
of a small but fast expanding company supplying 
a wide range of advanced projection, sound and 
lighting control systems. 

We want an experienced inventive engineer 
fully capable of designing and developing, 
relay and solid state sequence control equipment 
sound amplifiers, lighting control equipment, etc. 

Salary by negotiation. 

Apply: Technical Director. Audio Visual Equipment Ltd. 
73 Surblton Road. Kingston. Surrey 

01-546-4565 1285 

TECHNICIAN REQUIRED 

September for electronics workshop. Salary 
according to qualifications, 

Senior technician H.N.C. £1,305-£1,712 

Technician O.N.C. £902-£1,415 

Junior technician '0' level maths & science 
£525- £803 

Day release possible for technicians and 
juniors. Written applications stating age, 

qualifications and experience, and names 

of two referees to Administrator, Uni- 
versity Laboratory of Physiology, 
Parks Road, Oxford. 

1271 
1277 
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Sea -going Radio Officers can now 
make sure of a shore job and good pay. 

If you'd like a job ashore, at a 
United Kingdom Coast Station, 
the Post Office will start you off 
on £1,080-£1,360, depending 
on age, with annual rises up to 
£ 1,850. There are good prospects 
of promotion to higher posts, 
opportunities exist for overtime 
and you would receive additional 
remuneration for attendance during 
the late evenings, at night and on 
Saturday afternoons and Sundays. 

You will need to be 21 or over, 
with a 1st Class Certificate of 
Competence in Radiotelegraphy 
issued by the Postmaster General 
or the Ministry of Posts and 

Telecommunications, or a 
Radiocommunication Operator's 
General Certificate issued by the 
Ministry of Posts and 
Telecommunications, or an 
equivalent certificate issued by a 
Commonwealth administration 
or the Irish Republic. 

Find out more by writing to : 

The Inspector of Wireless 
Telegraphy, 
I.M.T.R. 
Wireless Telegraph Section ( L.5 
Union House, 
St. Martins -le -Grand, 
London, 
EC1A lAR. Post 0 ffi 

.) 

Telecommunications 
93 

SENIOR 
TELECOMMUNICATIONS 

TEC HNICIAN 
GILBERT & FELICE ISLANDS 

* Up to E2942 * 25% gratuity * Low taxation 

* Contract 24 months * Education and outfit allowances * Subsidised accommodation * Appointments Grant payable in certain circumstances. 

Required by the Posts and Telecommunications Department to be responsible for the implementation 
of the planning, the installation and maintenance of all telecommunications facilities, the control of 
stores and the technical training of local staff. 
Cardidates should possess the City and Guilds Full Technological Certificate (Telecomms.) or H.N.C. 
They should have at least 10 years relevant experience in the provisioning, installation and maintenance 
of HF, MF, and VHF communications installations in the AM, CW and SSB modes; both valve type and 
transistorised solid state radio beacons; radio teleprinter using both tone on/off and two tone keying; 
multi channel VHF equipment and manual CB telephone exchanges. 

Apply to CROWN AGENTS, `M' Division, 4 Millbank, London, S.W.I, for application form 
and further particulars, stating name, age, brief details of qualifications and experience and 
quoting reference number M2K/7008I00/WF1305. 
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RADIO OPERATORS 
DO YOU HOLD 

PMG II OR PMG I OR NEW GENERAL CERTIFICATE 
OR HAD TWO YEARS' RADIO OPERATING EXPERIENCE? 

LOOKING FOR A SECURE JOB WITH GOOD PAY AND CONDITIONS? 

Then apply for a post with the Composite Signals Organisation-these are Civil 
Service posts, with opportunities for service abroad, and of becoming established, 
i.e. non-contributory pension scheme. 

Specialist training courses (free accommodation) starting January, April and 
September, 1972. 

If you are British born and resident in the United Kingdom write NOW for full 
details and application form from 

Recruitment Officer, Government Communications Headquarters, 
Oakley, Priors Road, CHELTENHAM, Glos. GL52 5AJ. 

(Telephone: Cheltenham 21491, Ext. 2270) 
92 

LABORATORY TECHNICIANS 

ELECTRONICS 

(£1,056-£1,881 p.a. inc.) 

The Central Electricity Research Laboratories, 
Kelvin Avenue, Leatherhead, Surrey, wish to 
recruit Laboratory Technicians for the construc- 
tion and testing of a varied range of electronic and 

electro -mechanical apparatus and equipment, 
mostly prototypes, including chassis construction 
and layout, working from circuit diagrams, 
sketches and verbal instructions. 

Applicants must be at least 25, have served a 

craft apprenticeship or recognised period of train- 
ing with several years' practical experience and 

possess ONC or equivalent. A radio and television 
engineer with suitable practical experience in this 
field would also be considered. 

Write or phone for application form to the 

Personnel Officer at above address (L'head 4488, 

ext. 363) as soon as possible. Full details of the 
work and conditions of employment will be dis- 
cussed with short-listed applicants during 
interview. Ref. WW/193. 

1308 

ROYAL HOLLOWAY COLLEGE 
(UNIVERSITY OF LONDON) 

Englefield Green, Surrey 
requires an 

AUDIOVISUAL AIDS 
TECHNICIAN 

Based in new Chemistry Department, the successful 
applicant will be required to operate a system of 
audio-visual aids including television and photo- 
graphy. Good wages and conditions of service. 
Applications, together with the names and addresses 
of two referees should be sent to the Personnel 
Officer not later then 31st August 1971. 1299 

THE UNIVERSITY OF SUSSEX 

SCHOOL OF MOLECULAR SCIENCES 

ENGINEER 
required to work on Electronics and 
Instrumentation in the Chemical Labora- 
tory. Candidates should be skilled in fault 
clearing in modern electronic equipment. 

Salary scale: £1398-£1707. Three weeks 
paid holiday. Protective clothing pro- 
vided. Superannuation and sickness 
benefit schemes. 

Applications and/or enquiries for further 
information should be addressed to: the 
Laboratory Superintendent, School of 
Molecular Sciences, University of Sussex, 
Brighton, BN1 901 

1286 

UNIVERSITY OF ESSEX 

DEPARTMENT OF ELECTRICAL ENGINEERING 

TECHNICIAN 
A Technician vacancy exists in the 

VISUAL SYSTEMS RESEARCH LABORATORY 

Applicants should have an interest and preferably 
some experience in television. The position offers 
interesting work on cameras and CRT displays, 
both colour and monochrome, for use in video 
telephone experiments being carried out under a 
research contact with the British Post Office. 

Salary scale (with approved basic qualifications) 
C1,04141,410 plus L51 higher qualification allow- 
ance where appropriate. 

Applications, giving age, technical qualifications 
and details of experience to the Registrar, Uni- 
versity of Essex,Wivenhoe Park, Colchester, Essex. 

1294 

BRUNEL TECHNICAL COLLEGE, BRISTOL 

Department of 
MARINE AND AERO -ELECTRONICS 

Applications invited for following post. 

Duties to commence 1st September, or as soon 

as possible thereafter. 

LECTURER GRADE II 
in AERO -ELECTRONICS 
Applicants must hold current Aircraft Radio 
Maintenance Engineers Licences, with Radar 

Ratings. Additional qualifications such as 'X' 
Electrics, 'X' Instruments, etc., an advantage. 

Further particulars and application form from: 
Registrar(S) Brunel Technical College, Ashley 

Down, BRISTOL BS7 9BU. Please quote refer- 
ence number 71/33. Closing date 30th July. 

1290 

EXPERIMENTAL OFFICER 

IN MECHANICAL ENGINEERING 
Required to assist in development and research 
activities and provide technical support for 
maintaining laboratory equipment. Experience in 
designing experimental engineering equipment 
and in using electronic instrumentation are 
considered essential and some practical know- 
ledge of pneumatic and/or hydraulic control 
systems would be desirable. 

Candidates should hold a B.Sc. degree, H.N.D. 
or an H.N.C. with considerable industrial ex- 
perience, and would be expected to organise the 
work of a small technical force as necessary. It is 
unlikely that candidates under 25 years of age 
would be considered. 

Salary Scale £1,902 to £2,592 per annum. 

Applications should be sent to the Staff Officer, 
University of Surrey, Guildford, Surrey. 

1296 

SITUATIONS VACANT 

O.E.M. 
require 

ELECTRONIC ENGINEERS 
to service a range of desk calculators and/or visible 
record computers. If you have experience in this 
field or in servicing digital equipment employing 
bipolar or M.O.S. semiconductors and are looking 
for a change, why not ring 01-407 3191 or write to: 

E. J. LANDON, OFFICE AND ELECTRONIC 
MACHINES LTD., 

140¡148 Borough High Street, London S.E.I, 
for an interview. 1309 

BUSINESS OPPORTUNITY 
Earn a substantial extra income through a fascinating 
part-time business of your own that you could share 
with your wife and operate from your own home. 
This is an outstanding business opportunity with rewards 
exceeding C5000 per annum at the higher levels. We 
are looking for organisational and managerial ability. 

Telephone for an appointment. 
VISTA MARKETING MAIDENHEAD 28754 

1313 

AFULL-TIME technical experienced salesman re - 
quired for retail sales; write giving details of age, 

previous experience. salary required to-The Manager, 
Henry's Radio, Ltd., 303 Edgware Rd., London, W.2. 

[67 

DRAUGHTSMEN. Mechanical and Electrical required 
by expanding electronics company specialising in 

lighting control and audio visual products. This posi- 
tion is salaried and gives ample opportunity for advance- 
ment. Please apply Electrosonics Ltd., 47 Old Woolwich 
Road, Greenwich. London, S.E.I0. Tel. 858 4784. [22 

INSTALLATION 
ENGINEER required for the servicing. 

testing and installation of audio projection and light- 
ing control equipment. An excellent opportunity for 
applicant with initiative and a sound knowledge of basic 
electronics. Starting salary £ 1,250. The post offers 
opportunities for travel in England and overseas. Apply 
to The Personnel Director, Electrosonic Ltd., 47 Old 
Woolwich Road, Greenwich, S.E.10. [1298 

TRANSMITTER Technician (34) seeks new position 
giving test and maintenance experience on (a) VHF 

Transmitters, or (b) professional quality Audio equip - 
men for Broadcasting, Sound Recording, or Public 
Addresses, etc.), anywhere in U.K. Box W.W. 1311 
Wireless World. 

WANTED: Ambitious young man with good elec- 
tronics knowledge for small workshop in Cater - 

ham, Surrey. Ring Caterham 42515. [1273 

ARTICLES,FOR SALE 
AMERICAN 2N3055 transistors new, boxed, at 55p 

each. Forgestone Components, Ketteringham, Wy- 
mondham, Norfolk. [1255 

AERIAL BOOSTERS, we make three types, L45 U.H.F. 
T.V., L12 V.H.F. T.V., Lil Radio, Price £2.95. 

S.A.E. for details. Velco Electronics, 62b Bridge Street, 
Ramsbottom, Bury, Lancs. [1297 

BUILD IT in a DEWBOX quality plastics cabinet 
2 in. X 25 in. X any length. D.E.W. Ltd. (W), 

Ringwood Rd., FERNDOWN, Dorset. S.A.E. for leaflet. 
Write now-Right now. [76 

BARGAINS P.S.U.'s, test gear, etc. Lists S.A.E. Don 
Smith, 12 Channel Heights, Weston-Super-Mare, 

phone Bleadon 672. [1283 

,COLOUR TV CAMERAS complete with lenses, tubes 
and cables. Can be seen working. 01-229-0898 day 

or 01-907-0548 evening. [1279 

,CREED 75. reader and fitted punch £40. IMB model l. 'B' I/O typewriter £30. 01-262 8058 after 10 p.m. 
[1312 
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17" BBC/ITV 
TELEVISIONS £5 

Working perfectly 
PLUS P. & P. £1.00 C.W.O. 

SUITABLE FOR ANY AREA 
3 Channel 19" D/S TVs. ITV, BBC 1, BBC 2, 
£25 inc. carriage. 17" 13 Channel, complete 
but untested, £1.50 each, plus £1 P. & P., 

C.W.O. 
SPEAKERS 

6" x 4", 7" x 4" 30HM, 
20p plus 8p P. & P. each, C.W.O. 

REGULAR DELIVERIES THROUGHOUT ENGLAND 
AND NORTHERN IRELAND 

TRADE TV's 
407 Thornton Road. Girlinetan. Bradford 8, Yorks. 

77 

TV's 
SPECIAL OFFER 

'l'horn ((00 Chassis 
working order. Polished 
£1.50 carr. 

EX 
Complete with 13 
Carriage E1.50 extra. 
17" (Semi-Slim (90° 
tube) £430: 19' 
19" BBC2 Seta 

PERFECT 
Pin 3 ohm (minimum 
by- 2 in. rectangular, 
p. and P. 

VALVES 
ER91 Sa 
EBF89 123p 
ECC82 12}p 
EC180 73p 
EF80 123p 
EF85 123p 
EF183 121p 
EF184 I2}p 
EY86 17112 

1240 
30L13 240 

30L15 I2}p 
Add 24p per valve 

To suit Ferguson 

SLOT METERS 
Smiths Mk. 1I 6d. 
costs 35p) El each 
ES incl. post and 
Please write with 
TRADE DISPOSALS 
Roundabout, Leeds 

NOW UNDER 

TV's 
-LIMITED PERIOD 

13 Channel 
cabinets. 

-RENTAL TVs 
channel tuners. 

tube) E250; 17'/21' 
Slimline E6.50; 23' 
E14-50. 

SPEAKERS 
order two) 

12)p each. Add 

EX EQUIPMENT 
30P4 121p 
PC97 174p 
PCFS6 17}p 
PC84 74p 
PCFSO 74p 
PCC89 Ill's 
PCL85 2210 
PC'I 85 I7ip 
PCL82 17}p 
PCL86 174p 
PC L83 124p 

p. and p. Orders 
free 

UHF TUNERS 
850, 900 chassis £230. 

-SPECIAL 
Convertible to 

incl. post and 
packing. 
SAE for quotations 

(Dept. T.S.), 
Road. Bradford, 

(Tel. 665670) 

NEW MANAGEMENT 

TV's 
ONLY 

slim 'l'Vs. Good 
Only 010 PLUS 

Good cabinets. 

Slim (110° 
Slimline E8 50; 

EX TV 
5 in. round, S in. 

7}p per speaker 

PL36 22}p 
PL81 I7ip 
PY81 15p 
PY800 ISp 
PY82 74p 
PY33 22}0 
11191 173p 
6F23 171P 
3OPL1 221p 
30P12 20p 
30F5 10p 

over £1 p. and p. 

p. & p. 50p. 

OFFER 
5p (Smiths Kit 

packing or 10 for 

on any spares. 
Thornbury 

Yorks. 

FERRIC CHLORIDE 
Anhydrous, Technical Quality 
Packed in steel drums containing 100x1 lb. bags 

Guaranteed High Quality -Low Price 

S. J. BRANSON 
111 Park Road, Peterborough PE1 2TR 

1287 

Marconi T.F. 144 G. £10 
Wavemonitor G. 302 £6 
Signal Injector A/S 85 £2 
C.T. 54 V.V.M. with P.S.U. £10 
8 M.F.D., 2,500 volt capacitors £3 
50 yard Interpolation Oscillator £3 

GREENWELD ELECTRONICS 
24 Goodhart Way. West Wickham. Kent 

Phone: 01-777 2001 4288 

COMPUTER 
PERIPHERALS 

Closure of computer site makes available the 
following tape editing equipment: 

CREED Model 75 Teleprinter with soundproof 
cover, desk and auto transmitter, choice of two 
at £300 each. 
CREED Verifyer with Model 92 reader and 
Model 25 punch at £150. 
CREED Teleprinter, type 54 also keyboard per- 
forators (in Ferranti Pegasus Code) at £25. 
Teletype punches BRPE II,8 hole with sound- 
proof box at £155 also BRPE 1, 5 hole converted 
to phonic wheel sync, choice of two at £40 each. 
ELLIOTT T.2/94. 250 c.p.s. 8 hole Optical Tape 
readers, choice of four at £150 each. 

For further details contact 

Business Engineering Services, 
Gt. Bentley, Colchester, Essex. 

Telephone: 0473 (Ipswich)/77197 or 0206 (Gt. 
Bentley)/25/550. 
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MARTIN ASSOCIATES 
TELEPHONE: ARBORFIELD CROSS 610 
Oscilloscope H.P. 175A 0-50MHz c/w 1781 B 

and 1755A Plug -ins .. £350 
Oscilloscope Tektronix 545A 0-33MHz .. £275 
Oscilloscope Tektronix Plug-in Type CA.. £20 
Freq/Timer Counter HP 5233L 0-2MHz 

6 digit .. E160 
Freq/Timer Counter HP 3734A 0-5MHz 

5 digit .. .. L210 
Freq/Timer Counter Veneer TSA 53/HP 

0-10KHz 6 digit .. .. £50 
PSU Solartron AS 1410 0-30V IA .. .. £35 
PSU Advance PP6 Twin 0-30V 3A .. £75 
Recorder Record 3" Graphic 0-ImA 1" and 

6"/Hr 
Recorder HP 7035B X -Y Plotter. Almost 

new . .. £235 
Recorder Cambridge Type L Potentio- 

metric 4 point -100-0 + 100°C 
0-100mV and 0-200mV FSD. 
Chart width 8'. Chart speed 
1", 2" and 4"/hr L95 

Wave Analyser Airmec 853 HF Analyser 
30 KHz-30MHz £40 

Signal Generator Airmec 210 HF 
Generator 30KHz-30MHz. 
Stability 005% £75 

Signal Generator Marconi TF1446 £10 
Millivoltmeter Advance VM 78 .. £22.50 
Digital Voltmeter Dynamco DM 2006 .. £325 
Digital Voltmeter Dynamco DM 2020 .. £250 
I000Ib Thrust Vibration Systems Consisting of 
Shaker and Amplifier. Also available 2501b 
Thrust. Please ring for fuller details. 
We are always in need of Good Test Equipment. 
Contact us if you are considering disposal. 

1306 

£42.50 

COLOUR, 
UHF and TV SERVICE SPARES. SPECIAL 

OFFER, leading Brit. maker's Colour Monitor 
Panels designed to BBC standards. Pal filter and 
delay £6, chrominance £6, luminance £4.50, encoded 
video input £2.50 P/P 25p (or set of 4 £ 17.50 P/P 
35p). Also quantity Colour TV Camera Panels. 
Plessey colour scan coils £5.75 P/P 35p, convergence 
coils £ 3.80 P/P 25p. Blue lateral £ 1.25 P/P 10p (or 
complete set £10 P/P 50p). Latest type colour scan and 
convergence coils, with electrical control of static conver- 
gence £6.25 P/P 35p. Colour LOPT assembly incl. EHT 
output and focus control £4.50 P/P 35p, luminance/ 
chrominance panel £ 1 P/P 25p. Integrated transistd. 
decoder unit incl. circuits £ 1.25 P/P lop. SPECIAL 
OFFER, leading Brit. maker's surplus 625 single 
standard TV chassis, latest design, almost complete, 
includes transistd IF stages, frame and line time 
bases, transformers, etc., incl. circuit, £8.65 P/P 50p. 
B9D valve bases for colour valves and PL500 series 
121p P/P 5p. UHF tuners transistorised, rotary slow 
motion drive or push button £5.25 P/P 25p. Inte- 
grated UHF/VHF 6 position push button transistorised 
tuner easily adjusted as 6 position UHF tuner, incl. 
circuit £4.50 P/P 50p. Transist. UHF/VHF IF panels 
£4.75 (or salvaged £2.50) P/P 25p. MURPHY 600/ 
700 series complete UHF conversion kits incl. tuner, 
drive assy., 625 IF amplifier, 7 valves, accessories, 
housed in special cabinet plinth assembly, £7.50 or 
less tuner £3 P/P 50p. SOBELL/GEC 405/625 switch - 
able IF amplifier and output chassis, £ 1.60 P/P 30p. 
Ultra 625 IF AMP chassis and circuit £ 1.50 P/P 30p. 
Philips 625 IF AMP panel and circuit, £ 1 P/P 30p. 
SOBELL/GEC 2015 series 405/625 printed circuit IF 
panel incl. circuit £ 1.95 P/P 30p. UHF list available 
on request. VHF tuners AB miniature with UHF 
injection suitable K.B., Baird, Ferguson 75p P/P 
30p, Cyldon C £ 1 P/P 30p, Pye 13 ch. incremental 
£ 1.25 P/P 30p. Ekeo Ferranti, Plessey push button 
tuner with UHF injection £ 1.50 P/P 30p. New fire- 
ball tuners Ferguson, HMV, Marconi type £1.90 P/P 
30p. Philips export continental turret tuners 75p 
P/P 30p. Many others available. Large selection 
channel coils, LOPTs, Scan Coils. FOPTs available 
for most popular makes. Surplus Ultra, Murphy 110° 
Scan coils 75p P/P 30p. Sobell frame o/p transformers 
9Op P/P 30p. Transistorised time base panel for 
Ferguson portable £ 2.50 P/P 30p. Pye/Labgear 
transistd. masthead UHF booster £4.25, UHF/VHF/ 
FM set back booster, mains operated £5.90 Wolsey 
masthead amplifier power unit £2.50 P/P 25p. 
Surplus BBC2 Belling Lee "Skyline" distribution 
amplifiers £3 (Callers only). -MANOR SUPPLIES, 
172 WEST END LANE, LONDON, N.W.6 (No. 28 Bus 
or W. Hampstead Tube Station). MAIL ORDER: 64 
GOLDERS MANOR DRIVE, LONDON, N.W.11. Tel. 
01-794 8751. [60 

COLOUR 
TELEVISION components for the home 

constructor, all parts listed in new specialist cata- 
logue, including delay lines, scan parts L.O.P.T.'s, 
Xtais. etc. S.A.E. to Forgestone components. Ketter- 
Ingham, Wymondham, Norfolk. [1254 

FOR sale over 450 Diodes, transistors and thyristors 
including high power types. All items are new and 

unused. Write for lists to Box W.W. 1272. 

LOWREY 
Model K Electronic Organ complete working 

less Keyboards, contains 13 rhythm generator Leslie 
unit, Power Amplifier, Reverb, 12 note generators 
4 dividers on each, etc. £75. Carriage arranged. PB 
Electronics, 47 Cowleigh Road, Malvern, Worcs. [1302 

MINI MAINS Transformer for 9V dc power packs. 
Robust, yoked, flying leads, 30 X 30 X 37mm, 

0-230-250V to 7-0-7V. 120mA. Only £0.70, UK post 5p. 
Amatronix Ltd., 396 Selsdon Road, S. Croydon, Surrey 
CR2 ODE. [1161 

NEZ CATALOGUE No. 18, containing credit vouchers MEW 
50p, now available. Manufacturers' new and 

surplus electric and mechanical components, price 221p, 
post free. Arthur Sallis Radio Control Ltd., 28 Gardner 
Street. Brighton. Sussex. [94 

ONE Slee R.K. Welding Machine complete with 
Thyratron Synchronous Timer, suitable for welding 

miniature assemblies, e.g. Radio Valves. Please tele- 
phone: The Administrative Officer, Brooke Bond Liebig 
Research Centre. 073-525 2411 [1295 

ONE Collins type 30J Radio Transmitter. Frequencies 
40, 20, 10 Metres. Circa 1939. Offers to Yates, 

Vandervell Products Ltd., Maidenhead, Berks. [1307 

SERVICE 
Sheets (1925-19713 for TV's, Radios, Tran- 

sistors, Tape Recorders, Record Players, etc.; over 
8,000 models available. S.A.E. enquiries. Hamilton Radio, 
54 London Road, Bexhill. Tel. Bexhill 7097. [1281 

VACUUM 
pumps, coating plant, pyrometers, recorders 

spectrophotometers/ovens, etc. Free catalogue. 
Barrett, 1 Mayo Road, Croydon, CRO 2QP, Surrey. 
Phone 01-684-9917. 1056 

'UHF. 80-180 mHZ Receiver, Tuner, Converter Kit, 
remarkable results from single transistor. £4.13 

complete or S.A.E. for free literature. Johnsons 
(Radio). Worcester WR1 2DT. [WW99 

WIRELESS WORLD Jan. 1913 -Dec. 1950 (1920-1942 
bound). Offers Tel. Huddersfield 52453. [1282 

6 MM Tubular Flanged Bulbs, 8V 0.2A, Sp each in 
lots of 50. Quantity available. Box No. W.W. 1301. 

TEST EQUIPMENT - SURPLUS 
AND SECONDHAND 

SIGNAL 
generators, oscilloscopes, output meters, wave 

voltmeters, frequency meters, multi -range meters, 
etc., etc., in stock. -R. T. & I. Electronics, Ltd., Ash- 
ville Old Hall. Ashville Rd.. London. E.11. Ley. 4986. 

[64 

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 

NEW GRAM AND SOUND 
EQUIPMENT 

GLASGOW. 
-Recorders bought, sold, exchanged; 

cameras, etc., exchanged for recorders or vice- 
versa. -Victor Morris. 343 Argyle St., Glasgow, C.2. 

[11 

TAPE RECORDING ETC. 
OUR TAPES TO DISC. -£6,000 Lathe. From £1.50. 
Studio/Location Unit. S.A.E. Leaflet. Deroy Studios, 

High Bank, Hawk St., Carnforth, Lancs. [70 

FOR HIRE 

FOR HIRE CCTV equipment, including cameras, 
monitors, video tape recorders and tape -any period. 

-Details from Zoom Television, Chesham 6777 [75 

ARTICLES WANTED 

HIGHEST CASH PRICES for Revox, Ferrograph, 
Brenell, Vortexion, Tandberg. 9.30-5.00. 01-837 8200. 

[102 

SPEAKERSET 
STENTORIAN WHITELEY HF1012, 

T816, CX1500. Box No. W.W. 1268 

SERVICEABLE 
CRT for Tektronix 555 double beam 

oscilloscope also plug-in amplifier units working or 
not and circuit manual. Ring Oxshott (Surrey) 3311. 

[1310 

WANTED, 
all types of communications receivers 

and test equipment. -Details to R. T. & I. 
Electronics, Ltd. Ashville Old Hall, Ashville Rd., Lon- 
don, E.11. Ley. 4986. [63 

WANTED, 
televisions, tape recorders, radiograms, 

new valves, transistors, etc. -Stan Willetts, 37 
High St.. West Bromwich, Staffs. Tel. Wes. 0186. [72 

VALVES WANTED 

WE buy new valves, transistors and clean new Com- 
ponents, large or small quantities. all details. 

quotation by return.-Walton's Wireless Stores, 55 
Worcester St.. Wolverhampton. [62 

CAPACITY AVAILABLE 

AIRTRONICS 
LTD., for Coil Winding -large or small 

production runs. Also PC Boards Assemblies. Sup- 
pliers to P.O.. M.O.D., etc. Export enquiries welcomed. 
3a Walerand Road. London, S.E.13. Tel. 01-852 1706 [61 

COIL 
winding capacity. Transformers, chokes R.F. 

coils, etc., to your specification. Sweetnam & Brad- 
ley Ltd., Bristol Road, Malmesbury, Wilts., or Tel. 
Malmesbury 3491. [905 

DESIGN, development, repair, test, and small pro- 
duction of electronic equipment, low rates. YOUNG 

ELECTRONICS, 54 Lawford Rd., London, N.W.5. 
01-267 0201. [1057 

METALWORK, 
all types cabinets, chassis, racks, 

etc, to your own specification, capacity available 
for small milling and capstan work up to 1 in. baF.- 
PHILPOTT'S METALWORKS, Ltd., Chapman St., 
Loughborough. [17 

WE undertake the manufacture of transformers 
singly or in quantities to any specification. All 

work guaranteed for 12 months.-Ladbroke Transformer 
Co. Ltd., 820a Harrow Road, Kensal Rise, N.W.10. 
Tel. 01-969 0914. [100 

WE can assist you by manufacturing p.c.bs, control 
panels, sub -assemblies, short and long runs. Elec- 

tronic Allied Components Ltd., BCA Estate, Measham, 
Staffs. Telephone: Measham 8225. [19 

TECHNICAL TRAINING 

AM.S.E. (ELEC.), City & Guilds, R.TE.B. Cert., 
Radio Amateurs' Cert., etc., on "Satisfaction or 

Refund" terms. Wide range of Courses in Elec. Engin- 
eering, Design, Installation, Repairs, Refrigeration, 
Electronics, Radio & TV, etc. Send for full details and 
illustrated book -FREE. -BRITISH INSTII'UTX OF 
ENGINEERING TECHNOLOGY, Dept. 152K, Alder- 
maston Court, Reading RG7 4PF. [13 

( 
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BECOME 
"Technically Qualified" in your spare time, 

guaranteed diploma and exam. homestudy courses in 
radio, TV servicing and maintenance. R.T.E.B., City & 
Guilds, etc., highly informative 120 -page Guide-free. 
-Chambers College (Dept. 837K), Aldermaston Court. 
Reading R07 4PF. [16 

TECHNICAL 
TRAINING in Radio, TV and Electronics 

through world-famous ICS. For details of proven 
home -study courses write: ICS, Dept. 443, Intertext 
House, London, S.W.8. 4UJ. [24 

TUITION 

/-COLOUR TV SERVICING. Be ready for the coming i -i Colour TV boom. Learn the techniques of ser- 
vicing colour TV sets through new home -study courses 
specially prepared for the practical TV technician, and 
approved by leading manufacturer. Full details from 
ICS, (D 558), Intertext House, London, S.W.8 4UJ. [1263 

HUNDREDS 
of top paid jobs In Engineering await 

qualified men. Get a certificate through B.I.E.T. 
Home Study-Mech., Elec., Auto, Radio, TV, Draughts., 
Electronics, Computers, Building, etc. Send for helpful 
FREE book.-B.I.E.T., Dept. 151K, Aldermaston Court. 
Reading RG7 4PF. [14 

14ENi You can earn £50 p.w. Learn Computer 
1/ Operating. Send for FREE brochure-London 
Computer Operations Training Centre, C.96, Oxford 
House, 9-15 Oxford Street, London, W.I. [1070 

RADIO 
and Radar M.P.T. and C.G.L.I. Courses. 

Write: Principal, Nautical College, Fleetwood, NY7 
8JZ. [71 

SERVICE & REPAIRS 

INSTRUMENT 
SERVICING AVO, Taylor, etc., multi - 

meters, meggers, signal generators, etc. Quick and 
competitive estimates free, guaranteed repairs, calibrated, 
collection locally. V. W. & E. Smith, 69 Chestnut Drive, 
Leigh 6674, Lancs. [1282 

i Thermistors 
F. J. Hyde, DSc, MSc, BSc. 
The aim of this book is to give for the first time a comprehensive 
account of the properties and applications of both positive and 
negative temperature coefficient (NTC and PTC) types of 
thermistors, in order that their potential usefulness in a wide 
range of instrumentation and measurement may be made 
evident. It will prove to be an indispensable reference book 
for all those interested in the application of this extremely 
useful circuit component. 
0 592 02607 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 

COURSES 

72," 
PILralk 
)ff 

le:2111 11321M 

3 -year full-time course for students with 2 
'A' levels to become- 

CHARTERED 
PROFESSIONAL 
ELECTRONIC AND RADIO 
ENGINEERS 

This modern course in solid-state electronics, 
starting in Sept. 1971, prepares students for 
entry into the Institution of Electronic and 

Radio Engineers and the Institution of Electrical 
Engineers. 
For further information return the slip below. 

Department of Electronic and Communications Engineering, The Polytechnic 

of North London, Holloway Road, London N.7. 8DB 

Please send further details of your electronic engineering 

courses to: 

NAME 

ADDRESS 

1300 

Electronics 
at The 
Open University 

Catch up in your spare time by studying 
at home a new, introductory university 
course in Electromagnetics and Electronics 
which the Open University is offering in 
1972. 
Accepted students each receive an 
oscilloscope, and other equipment, to aug- 
ment tuition by text, tutor, TV and radio. 
Whilst applicants are expected to have 
a scientific or technical background, no 
formal qualifications are needed. 
Further information can be obtained by 
writing to 

G. A. H. Kiloh, 

IiiliWalton Hall, Bletchley, Bucks. 

The Open University 

1227 

TELEVISION AND RADIO TRAINING 
(DAY ATTENDANCE COURSES) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one year's duration, with 

daily attendance, are available for beginners and shorter courses for men with previous training in Electronics and Radio. 

Training courses in Radar and Radio Transmission are also available following the TV course. Write for prospectus to: London 

Electronics College, Dept. B/5, 20 Penywern Road, Earls Court, London, S.W.5. Tel. 01-373 8721. 
84 
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LAWSON 
NEW TUBES 

Lawson "Century 99" are brand 
new tubes. U>ing silver activated 
screens, micro fine aluminizing, 
high definition electron guns. 
resulting in superb NEW 
performance and very TUBES 
long life. CME 1602 £8.50 1 7" £6.25 

LAWSON TUBES 
18 CHURCH DOWN RD. 

MALVERN, WORCS. 
Telephone: MALVERN 2100 

19" £7.25 
21" £8.50 
23" £9.75 
19" TWIN PANEL £10.25 
23" TWIN PANEL £15.50 
19" PANORAMA £9.38 
20" PANORAMA £9.50 
23' PANORAMA £11.95 

REBUILT 
TUBES 

14" £4.25 
17" £4.87 
19^ £5.25 
21" £6.87 
23" £7.25 

TELEVISION TUBES 
REBUILT TUBES 

Lawson "Red Label" rebuilt crts are 
particularly useful where cost is a vital 
factor such as in older sets or rental use, 
Red Label are completely rebuilt from 

selected glass and are exact 
replacements. 

2 years Guarantee 
both new and rebuilt 

FULL TUBE FITTINGS 
INSTRUCTIONS SUPPLIED 

CARR.INS.RY EXPRESS PASSENGER 

14-19" 62p 21-23" 75p 

WW -084 FOR FURTHER DETAILS 

"Stella 99" 
INSTRUMENT CASES 

SIZE 
6"Wx4"14x4"D 

PRICE 

£1.25p 
+ 25p p.p. 

WE BELIEVE THE FINEST INSTRUMENT CASE IN THE COUNTRY. 

BEATS ALL COMPETITORS FOR PRICE AND STRENGTH. 
FIBREGLASS PRESS MOULDED IN GREY, AND BLUE. SUPPLIED WITH 4 RUBBER 
FEET, 18 SWG ALLOY CHASSIS, 16 SWG ALLOY FRONT PANEL. FRONT PANEL HAS 
PROTECTIVE FILM FOR MARKING OUT AND PROTECTION. CHROMED DIE CAST HANDLE. 
THE CASE HAS TWO SETS OF RUNNERS MOULDED IN WHICH WILL TAKE ALLOY OR 
P.C. BOARC CHASSIS. SAME DAY OFF -THE -SHELF DELIVERY. THIS SIZE OF CASE 
CAN BE TURNED ON END TO MAKE 4"W x 6"H x 4"D. PLEASE ADVISE IF HANDLE & 
FEET TO 8E SUPPLIED LOOSE. PANEL PUNCHING AVAILABLE ON 100 UP. 
TRADE AND QUANTITY DISCOUNTS ON REQUEST. 
FULL LIST OF ACCESSORIES AVAILABLE, SENT WITH EACH ORDER, i.e. SWITCHES, 
PANEL LAMPS, AMPLIFIERS, FUSES, ETC. NEXT SIZE OF CASE READY END OF 
JULY. 9"W x 4"H x 3"D. net. WW 

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

ANDOR ELECTRONICS LTD. 

for new 
Mullard, Ferranti, R.C.A. Motorola 

semiconductors 
Mullard-resistors-capacitors 
ZTX108 12p IVIPF102 421p AF117 25p 
ZTX300 15p MPF105 40p BC10719p 
ZTX500 15p 2N3053 27p BC109 19p 

P. & P. 10p 
Visit our new retail shop 

45 LOWER HILLGATE 
STOCKPORT 
061-480-9791 

MAINS KEYNECTOR 
FAST & SAFE . 
For fast nains input to 

one or mole electrical 

appliances up 

to 13 amps 

without plugs. 

SEE 

PAGE 53 Send for leaflet 

£2.75 
p£tp 0.25 

BARRIE ELECTRONICS 
11 MOSCOW ROAD QUEENSWAY 
LONDON, W.2 Tel:01-229 6681/2 

WW- 085 FOR FURTHER DETAILS 

EXCLUSIVE OFFERS 
AMPEX 

Precision Instrumentation and Data 
TAPE RECORDER -REPRODUCERS 

TYPE FR 100A: Six speeds, 
15/16', 31', 71', 15', and 30' 
per second, 5 tracks, I' tape 
(easily changed to 1- or l' by 
changing rollers and heads), 
101' reel capacity. Push button 
control. Precision servo control 
to 0.75 µ sec, track timing 
5 µ sec. Drift free within 
1 per cent. Accuracy 10 per 
week. Power input 105/125v 48 to 
400 cycles. 
TYPE FR 1100, as above but 
4 speeds, 31', 71', 15' and 30' 
per second, and 4 track, easily 
changed to 1' or l' and of 
lighter and more modem con- 
struction than Type FR 100A. 
PRICE £380 for Either type. 

The above comprise complete units with electronics in 
6 ft. cabinets 

HIGHEST QUALITY 19" RACK 
MOUNTING CABINETS 

Totally Enclosed 
TYPE A: 84' high x 24' deep x 24' wide. 
TYPE B: 78' high x 30' deep x 24' wide. 
DOUBLE SIDED. These cabinets will take rack panels 
both sides, that is back and front and are drilled and 
tapped all the way down every 5' for this purpose. They 
are fitted with "Instantit" patent fully adjustable rack 
mounts which are vertically and horizontally adjustable 
-these allow the panels to be recessed when they are 
fitted with projecting components and it is desired to 
enclose them by doors. 
*Other features include-all corners and edges rounded. 
Interior fittings tropicalised. Removable built in cable 
ducts. Removable built in blower ducts. Ventilated and 
insect proofed tops. Detachable side panels. Full length 
Instantly detachable doors fitted expanding bolts if 
ordered with cabinets. Made in U.S.A.-cost the American 
Government 011)7 before devaluation. Finished in grey 
primer and in new condition. 

PRICE £2050 each (Carriage extra) 
Full length door £5 each extra 

Doors are not needed if panels are mounted hack and front 
and they are not required to be enclosed. 

TYPE C: 80' high x 27' deep x 22' wide. American 
Standard First Grade totally enclosed ventilated 19' rack 
panel mounting cabinets, made by Dukane, U.S.A. 
Open front fitted rack mounts drilled and tapped all the 
way down every i'. Full length rear door with latch. 
Finished in grey these cabinets have been used but are In 
good condition but if decoration is of importance it is 
recommended they are re-enraved before use. 

PRICE 415 each (Carriage extra) 
TYPE D: 76' high x 18' deep x 22' wide. These are 
slightly smaller and finished In black otherwise they are 
similar In construction and condition to Type C above. 
Made by R.C.A. of U.S.A. 

PRICE 41250 each (Carriage extra) 

ALSO OTHER TYPES 80' TO 88' HIGH AVAILABLE 

Full details of all above available on request. 
TRANSPORT: We have made special economical transport 
arrangements for these cabinets to ensure they arrive 
tndamaged and to avoid expensive crating. Full details 

on request. 
FREE 

40 -page list of over 1.000 different items in stock 
available-keep one by you. 

*Sorensen 31IVA Stabllised Power Supplies 
190860 v 

*Avo Electronic Multimeters CT -471A 
*Avo 160 Valve Teeters 
*Ferranti High Speed Tape Readers 5/7 Track 
*Marconi TF -867 Standard Signal Generators 

15 H/es/30 mice 
*Airmen 701 Signal Generators 30 H/ee/30 m/ce 
*Rhode and Schwarz E.B.M. 85/300 miss 

V.H.F. Receivers 
*Video Tape Recorder i' Shibaden, excellent 

working order, one only 
*Labgear Stabilised Power Unite D.4140, 

3200 v 7 mia 
*All 

mitt 
Regulated Power Supplies 500 v 

500 
*Marconi 625 lines BD -971 C.C.T.V. Camera, 

Control Unit, 14 in., Monitor with 
Cable" complete channel working order 

*Flann Microwave Alienators 4/12 Gime 
*Portable Tape Deck Teeter 
*CR -150/2 Marconi Communications Re- 

ceivers. 1.5 to 22.0 m/cs 
*E.H.T. 40KV Transformers and associated 

Equipment up to 6KW available 
*10 foot long 6' sides Triangular Lattice Steel 

Mut Section" with mating luge for joining 
up to 200 feet. New condition £9 

*Collins R-390 Communications Receivers 
0.5(30.0 mica £275 

*E.M.I. Tape Recorders BTR-1 £125 
*Weston 24-D.B. Meters -10/+6 £2 
*Commercial & Broadcasting type Lattice 

lightweight steel triangular Aerial Macta According 
12 to 30 inch sides up to 200 ft. high to height 

£50 
£45 
£35 

££30 

£280 

£140 

£35 

£40 

£195 £50 
£9 

£24 

P.U.R. 

WANTED C.C.T.V. EQUIPMENT 
Good price paid 

*54 inch. dia. Meteorological Balloons la -New Magnetic Recording Tape made by 
E.M.I. (USA) 3600 It on N.A.B. Spools 

*3' Used ditto "Scotch" Brand 4800 R 
*Beckman 5 decade Eput Meters 
*Uniseleotors 10 bank 25 way full wipe ex. 

new 
*Precision Maine Filter Units new 
*Avo Geiger Counters new 

Carriage extra at cost on all above 
All goods are ex -Government stores. 

£1.50 

£5'50 

£40 

£3 
£1.50 
£7.50 

We have a large quantity of "bits and pieces^ 
we cannot list-please Bend us your requirements 
we can probably help-all enquiries answered. 

P. HARRIS 
ORGANFORD - DORSET 

BHI6 6ER 
BOURNEMOUTH 65051 
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DESIGNER -APPROVED 
"W.W." HI-FI KITS 
* LINSLEY HOOD MODULAR PRE -AMP 
July 1969 no -compromise design for the purist. 
Compactly built on Lektrokit. Layout details. 
Kit price from [7.40 (mono, mag.p.u.+2 I/P.$). 
Dec 1970 mods. for pre -amp & low amp available. 

* LINSLEY HOOD SIMPLE PRE -AMP 
Designer -approved PCB (marked component loca- 
tions) gives excellent results with ceramic pick-up. 
Kit includes all parts as in May 1970 article plus 
front panel. Mono [6.35. Stereo E1I.50 inc. p.p. 

* BAILEY 30W AMPLIFIER (Nov. '68) 
Mk. IV PCB has extra pre-set for quiescent current. 
Output capacitor and PCB mount directly and 
compactly on specially designed generous heat -sink. 

* LINSLEY HOOD 15-20W AMPLIFIER 
July 1970 latest and ultimate design. 0/P capacitor, 
PCB, Tr3, 4 & 5 mount compactly onto heat -sink. 
Our kit personally tested and approved by the 
designer. Gain of 0/P TR's > 100. 

POWER SUPPLIES (simple and stab'd) available. 

HIGH QUALITY components inc'g Mullard, 
Hunts, TCC capacitors, Plessey moulded pre-sets. 
0/P Tr's matched±10% (4) Ic=1 amp. 

AFTER -SALES SERVICE at reasonable cost. 

REPRINTS of any one article at 30p 

DETAILED PRICE LISTS at Sp inc. p.p. 

PERSONAL CALLERS WELCOME -BY 
APPOINTMENT. DESPATCH BY RETURN 

A.1 FACTORS 
72 Blake Road, Stapleford, 

Nottingham 
Tel. Nottingham 46051 Giro No. 487 6008 

(8 a.m.-10 p.m. 7 days/week) 

ei THE 

a 

Dimmerswitch 
Will dim ap lo 400 watts if Incandescent Ilplting 
from zero is Itill brilliance. Ns call simply replaces 

the normal Ilpt switch, and Is fitted Ina matter of 

minutes. Aa NK msnntieg frame Is supplied, for ass 

hen more depth Is repaired. 

PRICE- Complete Kit £2.80 
Built and tested £3.20 

as supplied to Industry. Schools. Hospitals, 
Government Depts.. etc. 

Diathane Ltd. 
Ill, Sheffield Road. Wymondham, NORFOLK 

Please add £0.10 postage and packing 

AMERICAN 
TEST AND COMMUNICATIONS EQUIPMENT 

* GENERAL CATALOGUE AN1104 116 * 
Manuals offered for most U.S. equipments 

SUTTON ELECTRONICS 
Salthouse, Nr. Holt, Norfolk. Cley 289 

i9ETTE2 GET 'SET' 
BEST OFFER YET! Famous 
BC.221 Frequency Meter 
125 KHZ-20 MHz. Complete 
with valves, crystal and charts. 
Only £13.50. Carr. íL50. 
Limited number. 
Order Novel 
Marconi 801A Signal G - 
tor. 10-310 MHz. In original 
transit case. L45. Carr. [2.50. 

Crystal Calibrator No. 10. Crystal 
controlled heterodyne wavemeter 
covering 500 KHz-10 MHz (Harmonics 
up to 30 MHz). Power required 
300V. D.C. 15mA. 12V. 0.3A D.C. 
Test equipment for 62TM/RC. 
Only [4-23. P. & P. 50p. 
Few only -No. 62 TM/RC 1.5- 
10 MHz. [17 50. Carr. £2. 

AERIAL MAST EQUIPMENT 
20' Telescopic Masts. 
[375. Carr. £1. 
5' 2' extension sections to 
fit bottom of above mast 
to increase height. £1.25 
each (any number supplied) 

35' Mast. (7-5'2' inter- 
locking sections) with base 
plate and 12 nylon guys 
with semi -auto tensioner. 
[2250. Carr. £2.50. 
70' Most. Ditto. 16 guys, 
block and tackle. E45. 
Carr. £2.75. 

R.F. ANTENNA TUNER 
(A.T.U.) Cy inder design 
10' x 4}'. Precision cali- 
brated scale. Suitable for 
tuning most aerials for 

increased signal strength. A must 
for serious operators 'for RC or 
TM. Full instructions. 
Only [1.75. P. & P. 25p. 

R.F. ANTENNA TUNER 
(A.T.U.) OPEN TYPE 

Mounted on ceramic farmer and 
feet. "Roller Coaster" design 
16G silver or silver plated wheel 
traversing on wire on ceramic 
former. will handle considerable 
R.F. 
In original packing. As used with 
No. 53 Transmitter. Only L2.50. 
P. & P. 50p. 

VHF Communication Receiver 
1392. Frequency range 95-150 MHz. 
Normally crystal controlled. (Mods. 
supplied for tuneable operation). 
Power requirements 240v AC 
80/nA 6.3v -4A. Only [8.50. Corr. £1. 

No. 19 TM/RC Rebuilt. Comp ate station with 
PSU, Cables, Mic, Aerial etc. £22.50. Carr. O. 
No. 19 SET 500uA Meters. Scaled 0-600 and 
0-15v. Brand New, Boxed. 
El .25. Post paid. (Quantity 
prices on request.) 
All No. 19 spares in stock. 
Complete instruction book 
with circuits for No. 19 
equipment. 371p. Post paid. 
R.F. Amplifier. To increase 
output of No. 19 set. Only £3.75. Carr. El -25. 
Instruction book for RF Amp. 374p. Post paid. 

Heavy Duty Batteries. New 
in metal cases with carrying 
handles. 
6v. 40AH. 104- x 9f' x 5' 
C2ß5. Carr. LI. 
6v. 85AH. 13'x9}'x7' 
C3.25. Carr. £1.25. 

Famous Tele 'F' Field Tele- 
phones. Suitable for Farms, 
Building Sites. etc. Communica- 
tion up to 5 miles or more. 
Rugged construction, will last a 
lifetime. Only [575 pair. Carr. 
LI. (Twin telephone wire for 
above available -ask for price.) 

Es RAF Periscopes. Made by 
Kelvin Hughes containing a pre- 
cision made optics system pro- 
viding crystal clear wide range 
vision (2 prisms and 8 lenses). 
Built in 24v heating circuit to 
prevent misting and freezing. 
Approx. 24' long with folding 
handles and rubber eyepiece. 
Complete, as new, in instrument 
case. Only L5. Carr. 75p. (Less 
case -store soiled 0.75. Carr. 
75p.) 

Many other Ex -Govt. Surplus 
Equipment items in stock. Re- 
ceivers etc. in small quantities 
too numerous to mention. En- 
quiries invited. List 25p. Post 
paid. (Refundable against pur- 
chases over £3.) 

Surplus ElectronicTrading 
Drivers End Lane, Codicote, Hitchin, Harts, 

SG4 8TP 

INTERCONTINENTAL 

COMPONENTS 

for: 

Electrolytic 
Capacitors 

from 6V to 500V DC wkg 

5 mfd to 10,000 mfd 

Available from 
stock 

INTERCONTINENTAL 

COMPONENTS 

Electric House, 
18 King St., Maidenhead, 

Berks. 5L6 IEG 

Tel: MAIDENHEAD 32466 

YUKAh soveoeessrowwe 
° °a, of ^r- 

,je 
BLr 

drying 

ACK 

GREY HAMMER 

WRINKLE 

,MOW, (CRACKLE finishes 
YuSen Aerosol spravkit anneler 453g hne aush14 
durable easy menu, spray. No nove belong rebored. 
Hammer, evadable m grey end due. Sop con pd. 
Modern Eggshell Black Wrinkle (Crackle, poducne 
e SD tenuredhmsn can all r 

u hbutton II -spay cae el our counter SpA o 
durable Treat end wader resistant Black Man hmsh 
(339g seIrs n. ey cans only, 75p ca trd 
SPECIAL OFFER One can Nu. ophonaep,.ereble 

Ir,gger handle (value 25D) for 98p can pd. 

Cho pncsf 
13 

r puas ell) 
dp111av Dle, 

evadable 
end Aimer 

Meese cerclerce chedue or crossed P.O. for dotal amount dnect to 

Deat:08 YUKAN, 
307' EDOMFARE ROAD, 
LONDON, wa t eN 

We supply many Government Depertmenra. Mum,. 
Awmmm les neces and Leadenº Indushrel Organnahons- 
We 
Open e)' 

an supply 
w.ero owed Invader ananoon, 

Otlr., Yu Fen A 

or 
rnp A«pto. 

5]p at 90p 
cor pd 
n< /erde 

Zrne Gnome 
Cerro Loco usr 
MereNrct. Grer 

bener 

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 
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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 anc Export only. 

J. Black 
OFFICE: 44 GREEN LANE, HENDON, N.W.4. 2AH 

Tel: 01-203 1855. 01-203 3033 
STORE: LESWIN ROAD, N.16 

Tel: 01-249 2260 

CUT THE COST 

Of SERVICING 

WITH LONG LIFE 

cfodliba VALVES 
LOOK AT THESE PRICES AND MAKE 
YOURSELF POUNDS MORE PROFIT 

EB.91 131/2p 51p 19p 
ECC.82 21p 9p 30p 
EF.80 19p 8p 27p 
EF.183 26p 11p 37p 
EF.184 26p 11p 37p 
PCC.189 29p 12p 41p 
PCF.80 24p 10p 34p 
PCF.86 28p 111/2p 391/2p 

PCF.801 30p 121/2p 42Yp 
PCF.802 29p 12p 41p 
PCL.82 24p 10p 34p 
PCL.84 24p 10p 34p 
PCL.85 26p 11p 37p 
PCL.86 27p 11p 38p 
PFL.200 37p 16p 53p 
PL.36 38p 16p 54p 
PL.84 19%p 8p 271/2p 

PL.504 39p 16p 55p 
PL.508 44p 18p 62p 
PL.509 67p 28p 95p 
PY.500A 44p 18p 62p 
PY,800 201/2 81/2p 29p 

Subject to settlement discount 5.5 of Goods content 7 days 
aril 2...', mo thly. 

Toshiba valves are being used extensively 
by major national companies. Here is your 
opportunity to take advantage of the savings 
to be made. 

Write or 'Phone 
COMBINED PRECISION COMPONENTS, 

(PRESTON) LTD. 
3, Moor Pork Avenue, Preston, PR I 6AS, Loncoshire 
Tel. Home Soles Division. Preston 0772 56347 

Export Division. Preston 0772 54157 

SAYS... 
G MODULATOR by Dewtron is professional, 
sformerless, 5 -transistor, has adjustable FI/F2 
tion. Module [7. Unit [890. WAA-WAA Pedal 
fall parts, icl. all mechanics & instr. ONLY [2.45 

TO RHYTHM from Dewtron modules. Simple 
for waltz, foxtrot etc., costs [1655 in modules 

GAN PERCUSSION and other fascinating 
ts. Send 15p far illust. list. DEW. Ltd., 
Ringwood Road, Ferndown, Dorset. 

fit 
to 
better care 
of LP tlnd 
Stereo 
ie?CorY1fr, 

THE ONLY 
COMPREHENSIVE 

RANGE OF RECORD 

MAINTENANCE 

EQUIPMENT 

IN THE WORLD! 

Send P.O. 1 5p for 48 page 
booklet providing all necessary 
information on Record Care. 

CECIL E. WATTS LIMITED 

Darby House 
Sunbury -on -Thames, Middx. 

Quartz 

crystal.ECONOMICALn its 
ACCURATE \ 
RELIABLE (\ 

. 

I 
Private enquiries, send 5p in stamps for brochure 

THE QUARTZ CRYSTAL CO. LTD 
Q.C.C. Works, Wellington Crescent, 

New Malden. Surrey (01-942 0334 & 2988) 

LOWE ELECTRONICS 
119 Cavendish Road, Matlock, Derbyshire 

Tel: Matlock 2817 

SSB Communications Equipment, 
Test Gear, etc. Importers of Yaesu 

Musen, F E & Inoue Equipment. 
In addition to our wide range of new equip- 
ment, we offer the following second-hand 
receivers and test gear. 

Receivers: 
R.C.A. 8516L, £150. 
Collins URR 391, £250. 
Collins 51J3, £150. 
Collins 51 J4, £275. 
Collins URR 390A, £350. 
Collins URR 388, £225. 

Test Gear: 
Valve tester TV-2C/U, £35. 
Frequency shift converters CV-116/URR, 
£75; CV-89A/URA-8A, £60. 
Signal generators CT212 (85 kHz to 32 
MHz AM/FM), £29.50. 
BC221's, £15-£25, according to condition 
and linearity. 
Mikes, keys, keyers, monitors, mobile 
antennas (Tavasu), headsets, intercomms., 
VTVM's, low voltage regulated p.s.u.'s, 
SWR bridges, components, etc., etc. 

Have you equipment to sell? May pay you 
to get our quote. 

Send a large s.a.e. and we will fill it with 
lists of equipment, components, sundries, 
etc., etc. 

OSMABET LTD. 
We make transformera amongst other things. 

AUTO TRANSFORMERS. 0-110-200-220-240v a.c. up or 
down, 
watt 

fully shrouded fitted insulated terminal blocks, 30 
£135; 50w £1.80; 75w£210; 100w £255; 

150w £315; 200w 83130; 300w 25.25; 400w 8680; 
500w £7.50;600m £825'750w 2815; 1000w £1275; 
1500w £18; 2000m £24-75; 3000w £33; 4000w £45; etc. 
MAINS TRANSFORMERS. Prim 200/240v a.c. TX2 250-0- 
250v 150 Ma, 6.3v 4A CT, 0-5-6.3v 3A, £4.05; TX5 
300-0-300v 120 Ma, 6.3v 2A CT, 6.3v 2A, 6.3v lA, £4.05; 
TXB 250-0-250v 65 Ma, 6.3v 1.5A, £210; MTl 200v 
30 Ma, 6-3v IA, £1.20; MT2 230v 45 Ma, 6.3v 1.5A, 
£1'50; MT2A 250v 60 Ma, 6.3v 2A, £1.95; MT) Prim 
110/240v, Sec 250v 100 Ma, 6.3v 2A, £2'25. 
MULTIVOLT TRANSFORMERS. Pres 200/240v a.e. 
OMT4/1 one tapped sec, 5-20-30-40-60v giving 5-10.15.20- 
25-30-35-40-55-60, 10-0-10, 20-0-20, 30-0-30v a.c. 1 A 
£225; OMT4/2 2A £3'45; OMT5/1 One tapped sec 
40.50-60-80-90-100-110v giving 10-20-30-40-50-60-70-80- 
90400.110, 10-0-10, 20-0.20, 30.030. 40-0.40, 50-0-50v a.c. 
lA £3'45; Duo 12v 4A -12v 4A £3'60; Duo 0-10-20-25v 
2A -0-10-20-25v 2A £360. 
24v AUTO TRANSFORMERS. Input 200/240v a.c., output 
24v 150m £4 -SO; 250W £615; for quartz Iodine lampe. 

LOW VOLTAGE TRANSFORMERS. Prim 200/240v a.c. 
6.3v 1 -SA 83e: 3A £1'13; liA CT £1'80; 12v 1.5A. 
£113; 3A CT £1'80; 6A CT £2'70; 16v 1.5A CT £1.80; 
24v 1.5A CT £1.80; 3A CT £2.70; 5A £3.75; 8A £6; 
12A £9; 40v 3A CT £3'45; 50v 6A CT £9'75. 
MIDGET RECTIFIER TRANSFORMERS. Prim 200/240v 
a.c. size 11 x 2 x 11 in. PPT1 9-0-9v 03A; PPT2 12-0-12v 
0.25A; PPT3 20-0-20v 0.15A £1'20 each; else 2 x 21 x 13 in. 
MT9v 9-0.9v lA 98p; MT12v 12-0-12v 1A; MT20 20-0-20v 
0.75 £113 each. 

W.W. CAPACITOR DISCHARGE IGNITION TRANS- 
FORMER to specification, £2'SO plus 25p p. & p. 

0/P TRANSFORMERS FOR POWER AMPLIFIERS. 30 
watt, A -A load 6.6K, sec 3-7.5-15 ohms, £405; 50 watt. 
A -A load 3K. £8.75; 100 watt A -A load 3K. £11'40; 
up to 400 watt to order. 

MAINS TRANSFORMERS FOR POWER AMPLIFIERS. 
TX 6 Prim 200/240v a.c. Sec, 425-0-425v 500 Ma, 6.3v 6A 
CT, 6.3v 6A CT; 0.5-6.3v 3A, £12'75; TX1 Sec 425.0.425v 
250 Ma, 6.3v 4A CT, 6.3v 4A CT, 0-5-6.3v 3A £7.50. 

LOUDSPEAKERS FOR POWER AMPLIFIERS. New 
boxed, famous makes for public address systems, basa 
guitars, electronic organe, Hi -Pi, etc. 12ín. 15W W/Tweeter 
£405; 121n. 25W £5.60; 12in. 35W £7.20; 12in. 50W 
£9.45; 15in. 60W £1130; lem. 1110W £19.90; E.M.I. 
lai x Bin. 10W 3, 8 and 15 ohms £2.25 each; 131 x 8in. 
Hi -Pi 10W fitted twin tweeters with crossover network, 
3, 8 and 15 ohms, £4 each. Hom tweeters 2-16 KHz 8, 
16 ohms, £1'50 each. 

LOUDSPEAKERS. 5in. Sop; 60ín. £1'10; 8in. £1.75; 
101e. £1.95; 7 x 4in. £1.25; 8 x 5in. £185; 10 x Oin. 
£1'90 3, 8 or 15 ohms. 

RULE TAPE ERASER. Instant erasure of any else spool 
magnetic tape, Cassettes, demagnetizing of tape heads, 
200/240v a.c, £2'40. P. & P. 20p. Leaflet B.A.E. 

10v LT FLUORESCENT LIGHTING. Complete 8 watt 12 in. 
fitting with tube £3.75; 12v inverter for 20 watt tube 
£575. 
PRINTED CIRCUIT ETCHING KITS. Comprehensive 
factory pack, with all solutions, and equipment to make 
your own P.C. boards, Instructions, £1.25. 

S.A.E. ENQUIRIES -LISTS. MAIL ORDER ONLY 
46 KENILWORTH ROAD, EDGWARE, MIDDK. HAS 87G 
Carriage extra on all orders- Tel: 01-958 9314 

Thanks to a bulk purchase we can offer 

BRAND NEW P.V.C. POLYESTER 

AND MYLAR RECORDING TAPES 
Manufactured by the world-famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 
good as any other on the market, in no way are 
the tapes faulty and are not to be confused with 
imported, used or sub -standard tapes. 24 -hour 
despatch service. 
Should goods not meet with full approval, purchase 
price and postage will be refunded. 

S.P. 

L.P. 

Sin. 160ft. 10p 5in. 600ft. 
5i'in. 900ft. 40p 7in. 1,200ft. 
Sin. 225ft. I24p 5in. 500ft. 
filin. 1,200ft. 50p 7in. 1,800ft. 

D P 1 Sin, 3SOft. 22;p 5in. 1,200ft, 
l5fin. 1,800ft. 80p 7in. 2,400ft. 

Postage on all orders 71p 

30p 
45p 

46Sp p 
60p 

E1.00 

COMPACT TAPE CASSETTES AT 
HALF PRICE 

60, 90, and 120 minutes playing time, in original 
plastic library boxes. 
MC 6045p each. MC9062;peach. MC 12092p each 

STARMAN TAPES 
28 LINKSCROFT AVENUE, ASHFORD, 
MIDDX. Ashford 53020 

WW -086 FOR FURTHER DETAILS 
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SCOTCH 

PHILIPS 
o 

OFF 
TAPES & CASSETTES 

Incredible but true! We offer these famous brands at 

prices at least 5p per reel lower than ony other cut-price 
advertiser. SEND for details now.. 

apes 

Dept WW 8 
17 Leigh Park Road, 

Leigh -on -Sea, Essex. 

London Office: 
01-226 7004 

7400 21p 7410 21p 7474 40p 
7486 43p 709 40p 741 73p 
DALO PC MARKER 80p 2N3055 60p 
ME0402 21p ME0412 20p ME0413 17p 
ME1002 12p 51E4101 Ilp 31E4102 lip 
51E6001 I5p ME6101 I5p MEL11 35p 
MEF104 51p MP8111 35p 1N4001 7p 

JEF ELECTRONICS (WW7) 
York Howse, 12 York Drive, Grappenhaa, Warrington, Lancs. 
Mail Order Only. C.W.O. P. (e P. 5p per order. Overseas 37p 

Money back if not satisfied. 

PRINTED CIRCUITS 
& ELECTRONIC EQUIPMENT 

LARGE b SMALL QUANTITIES 
FULL DESIGN & P.T.H. 
PROTOTYPE SERVICE 
ASSEMBLIES AT REASONABLE 

' PRICES for lull details contact 

K.J.BENTLEY 
& PARTNERS 

P O APPROVED 

18 GREENACRES 
ROAD OLDHAM 

Tel 061 624 0939 

QUARTZ CRYSTAL 
UNITS from 

1.4 - 20 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEF 5271-A 

TEL. HYTHE 8961 

WRITE FOR 
LEAFLET AT- 1 

McKNIGHT 

CRYSTAL Co. 
SHIPYARD ESTATE 
HYTHE, 

SOUTHAMPTON 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
CIIILTDIEAD LTD. 

7, 9, 11 Arthur Road, Reading, 
Berks. Tel: 582 605 

WANTED 
surplus transistors, semiconductors, 
capacitors, cable, electrical goods, radio 
television and electrical equipment, 
wire, aluminium, motors, recording 
accessories and all surplus equipment 
for SPOT CASH. 

Buyer will call to inspect anywhere. 

Concorde Instrument Co. 
28 Cricklewood Broadway 

London, N.W.2 
Telephone: 01-452 01611213 
Telex: 21492 
Cables: CONIST LONDON 

The safe quick 
way to connect 
electrical equipment 
to the mains 
Connects anything 

electncal in seconds. 

No plugs, sockets or 

hare canes' Takes mulo 

parallel connections up 

to 13 amps. Send 

for leaflet 
EB INSTRUMENTS 

Ilher49-53 PANCRAS ROAD LONDON N.W.1 Te1:01-837 7 7811 

WW -087 FOR FURTHER DETAILS 

Thermistors 
F. J. Hyde DSc, MSc, BSc. 

The aim of this book is to give for the 

first time a comprehensive account 
of the properties and applications of 
both positive and negative tempera- 
ture coefficient (NTC and PTC) 

types of thermistors, in order that 
their potential usefulness in a wide 
range of instrumentation and 
measurement may be made evident. 
It will prove to be an indispensable 
reference book for all those in- 

terested in the application of this 

extremely useful circuit component. 

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 

SURPLUS HANDBOOKS 
19 set Circuit and Notes . .. .. 35p PIP 41, 
1155 set Circuit and Notes .. .. .. 35p P/P 4P 
H.R.O. Technical Inetructione .. .. 30P p/p 4p 
38 set Technical Instructions .. .. 30p p/p 4p 
46 set Working Instructions .. .. 309 MP 4P 
88 set Technical lnetrvetions .. .. 371P P/P 4P 
BC.221 Circuit and Notes .. .. .. 30P P/P 4p 
Wavemeter Class D Tech. Inst. .. .. 30v P/P 4P 
18 set Circuit and Notes .. 30P P/P 4P 
BC.1000 (31 set) Circuit and Notre .. 30P P/P 4P 
CR.100/B.28 Circuit and Notes .. .. 524v P/P dp 
R.107 Circuit and Notes .. .. 371P P/P 4P 
AR.88D Instruction Manual .. .. 921p P/P 5P 
62 set Circuit and Notes .. .. 35P p/p 4p 
Circuit Diagram 271p each poet tree. R.1116/A, R.1224/A, 
R.1355, R.F. 24, 25 and 26, A.1134, T.1154, CR.300, BC.312, 
BC.342, BC.:348T, BC.348 (E.M.P.), BC.624, 22 1475(88), 1392. 
52 set Sender and Receiver circuits 409 post free. 
Colour Code Indicator 124P P/P 241- 

R.A.E. with all enquiries, please. 
Postage rates apply to U.K. only. 

Mail order only ton 

INSTRUCTIONAL HANDBOOK SUPPLIES 
Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8 

DOUGLAS 
AUTO -TRANSFORMERS 

Steel Case with Flexible Input Lead & 
American 15 Amp. Two -Pole Outlet 
Socket(s); 1 Socket up to 400 VA., 

2 Sockets above 400 VA. 

All sizes tapped:- 115-220-240 Volts. 50- 
100 HZ. 
20 VA. Code XMT 1131 G. Price £1.87. P. & P. 24p 
500 VA Code XMT 671 G. Price f6.75 P. & P. 50p. 

TRANSFORMERS for all purposes available. 
Over 200 types IN STOCK; and from agents. 

Please send for lists. 

DOUGLAS ELECTRONIC INDUSTRIES LTD., 
Dept. M0.12, Thames St., LOUTH, Lincs. * DUMET-CÓMPÓÑÉNTS *- 

1-24 25-99 100 } 

Dec./Drivers: 74141, 42 .. 85p 
Cntrs: 7490, 92, 93 .. .. 85p 
Quad Latch: 7475 .. .. 45p 
F/F's: 7470, 72 .. 34p 
Dual F/F's: 7473, 74, 76 .. 42p 
Dual Schmitt: 7413. 34p 
Mono: 74121 (one shot) 122 

(Retrig) .. .. 84p 74p 64p 
Memories: 7481 .. L1 .32 L1ß £1.12 
Ex. Or. Gate: 7486. 78p 70p 59p 
Op. Amps.: 709N (Dil), 709P 

(8 Pin), 709C (Tos).. 50p 43p 399 
741 N, 741 P, 741 C 73p 58p 48p 

Duols: 709DN, 741 DN, 747N LI -30 LI -20 99p 
Diodes: IN4148¡914/916 4p 3p 2p 
SPECIAL OFFER: 100 TTL Gates Any mix for L10. 
PLUS Beautiful TTL wall chart free with every I/C order. 
Terms: Cash with order. Min. order 50p. P. & P. lop. 
U.K.; 25p Europe; 60p Overseas. 
Indicator Tubes-End View 

Hig'h Rel. . .. .. L2-90 L2 35 L2.80 
Adders: 7480, 83 85p 75p 65p 
Dual Retrig'. Mono: 74123. E1 90 LI -80 El -60 
80Ma DeclDriv. 7445 (30v), 

145 (15v) . L1.75 LI -65 L1.55 
Up/Dwn Cntrs: 74190 (Dec.), 

191 (4 Bit) .. 0-30 L3-00 E2.80 

DUMET PRODUCTS P.O. 
MAIL BOX ER 

DEPT. 

102, SOUTH STREET, BISHOPS TORTFORD, HERTS 

74N TTL Gates: 7400, 10, 
20, 30 etc... .. .. 20p 18p 

See special Offer 
75p 65p 
75p 65p 
43p 41p 
30p 28p 
39p 35p 
30p 28p 

TELERADIO ELECTRONICS sSEPMI l=s 

Hi Fi Amplifier Kits by Linsley Hood Bailey, 
Texas & Nelson Jones with P.C. Board Layouts. 

Digital Clock Readout Kits. 
Radio Control Kit Systems. 

Details gladly sent on request. 
TELERADIO 

325/7, Fore St., Edmonton, N.9. 01.807.3719 

WW DESIGNS BUILT &TESTED 
sample: 

Nelson Jones FM Tuner £16 
Phased locked stereo decoder £13 

S.A.E. details: 

YOUNG ELECTRONICS 
54 Lawford Road, London NW5 2LN. 01-267 0201 
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PLASTIC STORAGE DRAWERS 

NE+A I,,,_%/%/////i r 

i J IIIIII 

DISCOUNT 

PRICES 

il 

( 

II 

5 SIZES 
ALL INTERLOCK 

Newest, neatest system ever devised for 
storing small parts and components: resistors, 
capacitors, diodes, transistors, etc. Rigid 
plastic units, interlock together in vertical and 
horizontal comainations. Transparent plastic 
drawers have abel slots/handles on front. 
Build up any sze cabinet for wall, bench or 
table top. 

BUY AT TRADE PRICES! 
Single units (1D) £1.35 per dozen size 
approx (21" high 21" wide 5" deep) 
2D £2.25 per dozen. 3D £2.35 for 8 units. 
6D2 £3.65 for 8 units (2 3D's in 1 outer) 
6D1 £3.30 fcr 8 units. Postage/Carriage 
35p for orders under £5. Carriage paid for 
orders over £5. 

PLUS QUANTITY DISCOUNTS! 

Orders £5 and over DEDUCT 5% in the £ 

Orders £10 and over DEDUCT 71% in the £ 

Orders £20 and over DEDUCT 10% in the £ 

QUOTATIONS FOR LARGER QUANTITIES 

/VORYET 
Lu u.., 're o 

(Dept. WW8). 124 CRICKLEWOOD 

BROADWAY, LONDON, N.W.2 
TEL. 01-450 4844 

* ALL PURPOSE TRANSISTOR PRE -AMPLIFIER * 
FOR MIKE, TAPE, P.U., GUITAR 

Battery 9-12v. or 200-300v. H.T. Line. Size If X It x f in. 
Response 25 c.p.s. to 25 Kc/s, 26 db gain. For use with valve 
or transistor equipment. Full instructions. 9n Post 
Brand new. British made. Details S.A.E. P Free 

BAKER 12 in. MAJOR £9 
30-14,500 c.p.s., 12in, double cone, 
woofer and tweeter cone together 
with a BAKER ceramic magnet 
assembly having a flux density of 
14,000 gauss and a total flux of 
145,000 Maxwells. Bass resonance 
40 c.p.s. Rated 20 watts. Voice coils 
available 3 or 8 or 15 ohms. Post Free. 

Module kit, 30-17,000 c.p.s. Size 
19x I4 in. with tweeter, crossover, 
baffle, instructions. t I 1.50 
Ideal for Hi Fi or P.A. 

LOUDSPEAKER CABINET WADDING 
18 in. wide, ISp per ft. run. 

Post extra 10p per order. 

E.M.I. QUALITY TAPE MOTORS Post 15p 
I20/240v. A.C. 1,200 r.p.m., 
Heavy Duty 4 pole 135 mA. 
Spindle O.f87 x 0.75in. 
Size 3; x 21 x 2 f in. £ 1.25 

BALFOUR GRAM MOTORS 
120/240v. A.C. 1,200 r.p.m. 
Heavy duty 4 pole 50mA. 
Spindle 0.15 x 0.75 in. 
Size 21 x 2k x 11 in. 8Sp Post I5p 

THIS ELAC CONE TWEETER IS OF THE 
VERY LATEST DESIGN AND GIVES A 
HIGHER STANDARD OF PERFORMANCE 
THAN MORE EXPENSIVE UNITS. 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequen- 
cies and a smooth extension of total res- 
ponse from 1,000 cps to 18,000 cps. Size 
3} x 3} x tin. deep. Rating IO watts. 
3 ohm or 15 ohm E I .9U Post 
models. I Op 

THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 
200/250 A.C. £2.35 Post 
Leaflet S.A.E. 15p 

RETURN OF POST DESPATCH - CALLERS WELCOME 
HI-FI STOCKISTS-SALES-SERVICE-SPARES 

RADIO COMPONENT SPECIALISTS 
33T WHITEHORSE ROAD. CROYDON. Tel: 01-684-1665 

STOP PRESS 
KIENZLE ELECTRONIC PRINTERS 
Type D1 14 print positions £160. 
Type Dl 13 print positions £150. 
Type D1 -SW 14 print positions, program- 
mable carriage £200. 
Type D11 -E 14 print positions £150. 
Stands for above £10. 
These printers are fully refurbished and are 
sold with a 3 months warranty. 

TEKTRONIX OSCILLOSCOPE 
TYPE 517A 
This is a wide band high voltage single 
beam oscilloscope designed for observing 
waveforms having extremely short rise 
times. Transient response-rise time 7 
nanoseconds. Sensitivity -0.05 v/cm; with 
probe 0.1 v/cm. Price £295 with 3 

months warranty. 

HILGER & WATTS ULTRASCAN 
TYPE H999 Mk. II 
A simple to operate recording spectro- 
photometer for rapid routine analysis in 
the range 200-750 millimicron to an 
accuracy of -L1% or better. This instru- 
ment is ideal for laboratories where a 
great deal of spectrophotometric work is 
done. 
This instrument is in excellent condition 
and is offered at £500 complete with 
accessories and instruction manual. 

ELECTRONIC BROKERS LIMITED 
49-53 Pancras Road, London, N. W.1 

Telephone 01-837 7781 

CLASSIFIED ADVERTISEMENTS 

Ilse this Form for your Sales and Wants 
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.1 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 

Rate: 45p (9t-) PER LINE. Average 
line. Minimum two lines. 

Name and address to be included in charge if used 
in advertisement. 

words per 

Box No. Al, ow two words plus 25p (5/.). 
Cheques etc, payable to " Wireless World" and 
crossed " R Co." 
Press Day 12th August for September 1971 issue. 

NAME 

ADDRESS 

REMITTANCE VALUE ENCLOSED 

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS 
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We can't wait to expand your laboratory 
in 24 hours you can hire some of the World's top instruments 
at competitive prices 

ring IAHIRE South: 06-285 23106 
North: 061-928 0800 

Southern Office: Cores End Road, Bourne End, Bucks. SL8 5AS. Northern Office: Shearer House, Dunham Road, Altrincham, Cheshire. 

INDEX TO ADVERTISERS 

Appointments Vacant Advertisements appear on pages 85-92 
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i COLA 
e on the right wave length 

THE NEW INVADER MODEL (L 646) 

ADCOLA PRECISION 

SOLDERING EQUIPMENT 

oFers you the right quality at the 
fo- every requirement from 
fu I scale industry. 

Extensive range to choose 
from. 
F recision quality for 
iicreased efficiency. 
Speedy after -sales service. 

LIDCOLA 

right cost 
home output to 

Interchangeable bits-ex stock. 
Special temperatures avail- 
able at no extra cost. 

Designed and developed to 
lower your production costs. 

ADCOLA PRODUCTS LTD. 
Adcola House, Gauden Rd. London S.W.4 
Tel: 01-622 0291/3 Grams: Soljoinc, London 

Telex: Adcola London 21851 

PQtI'IfOMNOfYFOR0fT4/LS' A1OURUTENSYff MICE - - -- - - - - ------ ------ 
To ADCOLA PRODUCTS 
London, S.W.4. 

LTD. (Dept. H), Adcola House, Gauden Road, 

Please send me a copy of your latest catalogue by return. 

NAME 

ADDRESS 

- - - - - W. W. 
- -------------- 

WW -002 FOR FURTHER DETAILS 
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il THE EXCLUSIVE 
MULTICORE ALLOY W CH %SATURATED 
WITH COPPER TO PREVENT ABSORBTION 
OFCOPPER FROM COPPER WIRES,CIRCUIT 
OARSOLDERING IRONS A.LA 

When soldering fine copper wire, ordinary tin/lead 
solder alloys will absorb some of the copper, so that 
the diameter of the wire will be reduced. 
Ersin Multicore Savbit Type 1 solder contains a 

small percentage of copper so that the solder is 
already 'saturated' with copper and will not absorb 
it from copper wire or copper laminate. 
Savbit will also prolong the life of copper soldering 
iron bits by 10 times, thus eliminating the need for 
frequent resurfacing of copper bits and by keeping 

FOR 
FACTORY 

et US 

FOR 
I NTENAN 

ND SERVIC 
NGINEERS 

USED 
THROUGHOU 

THE WORLD 

71b. REELS 
Available in standard wire gauges 

from 10-22 swg., on strong 
plastic reels. 

SIZE 1 CARTONS 
In 14, 16 and 18 swg. 
Packed in a coil, so it 

can be drawn out 
through the top of 

the carton. 

the copper bits in good condition, the soldering 
speed and efficiency are increased. 
Savbit Type 1 alloy contains 5 cores of non- 
corrosive extra fast rosin based Ersin Flux. Melting 
point is 215 C. Recommended bit temperature 
is 275 C. 

Savbit Type 1 alloy with Type 362 Ersin Flux has 
received Ministry approval under number DTD.900/ 
4535. It may be used for soldering processes on 
equipment for Services use in lieu of solder to BS.219. 

1 Ib. REELS 
Available in all standard wire 

gauges from 10-34 swg., 
on unbreakable plastic 

reels. (From 24-34 swg. only 
i lb. is wound on one reel.) 

SIZE 5 
A Coil of 18 

swg., packed in a 

unique handy 
dispenser. 

HOLLAND 
Ersin Multicore Savbit Alloy is 
used by Bull Nederland of 
Amsterdam, Holland for the 
assembly of administration and 
statistics machines. 

NEW ZEALAND 
Ersin Multicore Savbit Alloy is 
seen being used at the factory 
cf Bell Radio Television Corpn. 

Ltd., Auckland, New Zealand. 

SIZE 12 
75 ft. approx. of 

18 swg. on a 

plastic reel packed 
individually in a 

carton. 

For further details, please apply on your Company's notepaper to 
MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD, HERTS. . EMEL PSTEAD 3636 

Telex : 82363 


