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Quad broadcasting 
Weather satellite station 

Australia ' . - 80 C. ,,., *.' ,,s,a M$ 2.60 
Belgium Fr. 52.(Y7 N-... Z,aland 78 Cents 
Canau. $1.1, N.. ,....p, Kr. 7.50 inkl Moms 
Denmark Kr. 9.00 South .Atrica 77 Cents 
Finland Fmk 4.50 Spain Ptas 65.00 
Germany Dm 4.00 Sweden Kr. 5.35 inkl Moms 
Holland Dft 3.75 Switzerland Fr. 6.50 
Italy L. 700 U.S.A. $1.10 



Research 
Instrument 

The human ear must be one of the oldest 
research instruments in the business. Yet many of the 
ultra -modern Marconi instruments used in today's 
most advanced research projects owe a debt to it. 

At m% you see, we don't believe in Ivory Towers. 
So we ponder the constant feedback of information 
from you through our sales engineers far and wide, 
and keep our ear to the grounds of component 
technology and measurement trends throughout 
the world. 

Requests, suggestions, remarks, ideas ... they all 
lead us to what you are going to need -or they 
reveal possible new approaches to the solutions of 
those needs. 

We have our ears in all the national and inter- 
national committees of measurement standards and 
recommendations too. 

We even lend sympathetic ears to you who need 
special equipment -and lend ears to PTT authorities, 
broadcast authorities and defence departments 
who often set the trends for new standards. 

All nil instrument specifications are the result cf 
this constant research -specialized P.C.M. test gear, 
low cost versatile signal generator TF 2015, new 
generation HF spectrum analyser, automatic TV 
transmitter monitor.... 

Be one of the heard -talk to us! 

We're listening. 

mt:THE GOOD LISTENERS 
MARCONI INSTRUMENTS LIMITED 

Longacres St. Albans Hertfordshire AL4 OJN England Telephone: St. Albans 59292 -Telex: 23350 
A GEC-Marconi Electronics company. 
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LOW COST VOLTMETERS 

LEVELL 
PORTABLE INSTRUMENTS .\> 

These highly accurate instruments incorporate many use- 
ful features, including long battery life. All A type models 
have 3á" scale meters, and case sizes 5" x 7" x 5". B types 
have 5" mirror scale meters and case sizes 7"x 10" x 6". 

A.C. MICROVOLTMETERS 
VOLTAGE Et db RANGES: 15µV, 50µV, 150µV ... 500Vf.s.d. 
Acc. f 1% ± 1%f.s.d. ± 1 µV at 1 kHz. 100, - 90... + 50dB, 
scale 20dB/+ 6dB rel. to 1 mW/6000. 
RESPONSE: ± 3dB from 1 Hz to 3MHz, f 0.3dB 
from 4Hz to 1 M Hz above 500 µV. Type TM3B can be 
set to a restricted B.W. of 10Hz to 10 kHz or 100 kHz. 
INPUT IMPEDANCE: Above50mV : > 4 3Mo < 20pf. 
On 50 µV to 50mV : > 5M S2 < 50pf. 
AMPLIFIER OUTPUT: 150mV at f.s.d. 

type 
TM3A £62 typeTM3B 77 

BROADBAND VOLTMETERS 
H.F. VOLTAGE & dB RANGES: 1 mV, 3mV, 10mV... 3V f.s.d. 
Acc. ± 4% ± 1% of f.s.d. at 30M Hz. - 50dB, - 40dB, - 30dB 
to + 20dB. Scale - 10dB/+ 3dB rel. to 1 mW/50 S2. f 0.7dB 
from 1 MHz to 50MHz. ± 3dB from 300kHz to 400MHz. 
L.F. RANGES: As TM3 except for the omission of 15µV and 150µV. 
AMPLIFIER OUTPUT: Square wave at20Hzon H.F. with 
amplitude proportional to square of input. AsTM3 on L.F. 

type 
TM6A£1 05 type 

TM6B£1 
20 

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

type 
TM10 £ 5 

D.C. MULTIMETERS 
VOLTAGE RANGES: 3µV, 10µV, 30µV...1 kV. 
Acc. f 1% ± 1% f.s.d. ± 0.1 µV. LZ & CZ scales. 

CURRENT RANGES: 3pA, 10pA, 30pA ... 1 mA (1A for TM9BP) 
Acc. ± 2% ± 1% f.s.d. f (:)3pA. LZ & CZ scales. 

RESISTANCE RANGES: 3 52,10 O, 30 52...1 kM 12 linear. 
Acc. ± 1%, ± 1% f.s.d. up to 100M 0. 
RECORDER OUTPUT: 1V at f.s.d. into > 1k O on LZ ranges. 

type 
TM 9A £ 0 type 

TM9B £ 10 5 type 
TM9BP £ 110 

r LEVELL ELECTRONICS LTD. 
Moxon Street, High Barnet, Herts. EN5 5SD 
Tel : 01- 449 5028/440 8686 

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

WW -039 FOR FURTHER DETAILS 
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In subminiature switching, low cost needn't mean low quality! That's the 
message that British -made Arrow CT series carries round the world- 
gaining ready acceptance wherever it goes. Those rugged little lever 
switches pack maximum performance into minimum size and weight. Single 
and double pole versions with 2 or 3 way action, give a choice of levers in 

bright chrome or seven colours. They meet ratings up to 2A at 250V ac, 

and with their C.S.A. and U.L. approvals they'll help you show the flag. 

Get the full data on hardy, 
home-grown Arrow CT sub-mins. 

ARROW -HART (EUROPE) LTD. 
PLYMBRIDGE ROAD, ESTOVER, 

f PLYMOUTH PL67PN,ENGLAND. 
TEL: 0752 701155 Telex: 45340 Cables: ARROWHART PLYMOUTH 

Arrow switches right across the panel 

Scottish Office 
13 MURRAY PLACE, STIRLING FK8 1 DQ 

Telephone : 0786 3823 i 

U. K. Distributors ITT ELECTRONIC SERVICES HARLOW -027-96 26777 

RENFREWSHIRE-Johnstone 23457 LEIGH-Leigh 5211/2/3 SUTTON COLDFIELD-021 -355 4511 

COMBINED ELECTRONIC SERVICES LTD. CROYDON -01-686 0505 
S.A.S.C.O. LTD. CRAWLEY-0293 28700 GLASGOW -041-221 6152,3 

WW -040 FOR FURTHER DETAILS 
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from 10 to 0.01 inches (or cm) per minute. Every one of 
which can be instantly selected by the front panel switch. 

The IT -1121 Semiconductor Curve Tracer. 
Connect the IT -1121 to an oscilloscope and it'll 

accurately display operating parameters 
of virtually any type of semiconductor. 
Bipolar transistors, diodes, SCRs, 
triacs, FETS. 

The IT -1121 is also extremely 
useful for identifying parameters 
of unknown semiconductors. You can even compare 
parameters of two transistors at the same time. 

Connection to the scope is easy and a switch enables 
fast, accurate scope calibration. 

For more details and a complete catalogue on these 
and other instruments,just post the coupon today. 

Or call in at the London Heathkit Centre, 
233 Tottenham Court Road,or at our Gloucester 
showroom. Heath (Gloucester) Limited, Dept.WW-114, 
Bristol Road, Gloucester GL2 6FF. 
Telephone: Gloucester (0452) 29451. 

They couldnt be built better if 
you built them yourself. 

And you woùldnt get them any faster. 
The two instruments you see here, are available 

assembled and tested. Which, coming from Heathkit 
(the world's largest makers of electronic kits) may 
surprise you. 

In fact it has very positive advantages. 
To start with the instruments begin life in the same 

way as kits. With exactly the same high degree of design 
and engineering. So every component has to be more 
rugged and reliable than the components in run of the 
mill instruments. 

Then when we build them we don't just stick them 
on a production line. We hand build them. In precisely 
the same way as you would if you bought a kit and built 
it yourself. 

And besides getting a more reliable and higher 
gi,ality instrument you'll also get it faster. Because we'll 
make sure you get quick delivery. 

The SR -255B Chart Recorder. 
The SR -255B has pushbutton selection of four 

calibrated spans: l0mV,100mV,1V and 10V full scale. 
And its variable span capability further extends the range 
to 100V. It's got 10 digitally derived chart speeds too- 

To: Heath (Gloucester) Limited, Dept. WW -114, Gloucester, GL2 6EE. 
ilLiPlease send me my free Heathkit catalogues of assembled models Kits.1 aß.1 

Name 

Address 

L Postcode 
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50/70 watt all silicon amplifier 
with built-in 5 -way mixer using F.E.T.'s. 

SOUND SENSE :VORTEXION 
VORTEXION Design and manufacture public address equipment to meet a range 

of specific requirements for AIRPORTS, HOTELS, THEATRES, GOVERNMENT 

AUTHORITIES, LOCAL AUTHORITIES, SUPERMARKETS, SCHOOLS, SPORTING COMPLEXES, 

POP GROUPS AND THE LOCAL VILLAGE HALL. 

The high fidelity amplifier illustrated has bass cut controls 
on each of the three low impedance balanced line microphone 
stages and a high impedance gram stage with bass and treble 
controls, pluse usual line or tape input. All the input stages are 
protected against overload by back to back low self capacity 
diodes and all use F.E.T.'s for low noise, low intermodulation 
distortion and freedom from radio breakthrough. 

A voltage stabilised supply is used for the pre -amplifiers 
making it independent of mains supply fluctuations and another 
stabilised supply for the driver stages is arranged to cut off when 
the output is overloaded or over temperature. The output is 75 % 

efficient and 100 V balanced line or 8-16 ohms output are selected 
by means of a rear panel switch which has a locking plate 
indicating the output impedance selected. 

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

50/70 WATT ALL SILICON AMPLIFIER WITH 
BUILT-IN 4 -WAY MIXER using the circuit of our reliable 100 

Watt Amplifier with its elaborate protection against short and 
overload, etc. To this is allied our latest development of F.E.T. 

Mixer Amplifier, again fully protected against overload and radio 
breakthrough. The mixer is arranged for 2-30/60 s2 balanced line 

microphones, 1-HiZ gram input and 1 -auxiliary input followed by 
bass and treble controls. 100 volt balanced line output OR 5-15 f 
and 100 volt line. 

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 100 K ohms. 

THE 100 WATT MIXER AMPLIFIER with specification as 

above is here combined with a 4 -channel F.E.T. mixer. 2-30/60 0 
balanced microphone inputs, 1-HiZ gram input and 1 -auxiliary 

input with tone controls and mounted in a standard robust stove 

enamelled steel case. A stabilised voltage supply feeds the tone 

controls and pre amps, compensating for a mains voltage drop of 

over 25 % and the output transistor biasing compensates for a 

wide range of voltage and temperature. Also available in rack 
panel form. 

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

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier 
for mains and 12 volt battery operation, charging its own battery 
and automatically going to battery if mains fail. Protected inputs, 
and overload and short circuit protected outputs for 8 ohms - 
15 ohms and 100 volt line. Bass and treble controls fitted. 

Model's available with 1 gram and 21ow 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. Can be used to drive 
mechanical devices for which power is 120 watts 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. 

F.E.T. MIXERS and PPM's. Various types of mixers 
available. 3, 4, 6 and 8 channel with Peak Programme Meter. 
4, 6, 8 and 10 Way Mixers. Twin 3, 4 and 5 channel Stereo, also 
twin 4 and 5 channel Stereo with 2 PPM's. 

VORTEXION 
1111 

11111\.-A° 11 J {e 
0 

Vortexion Ltd., 257-263 The Broadway, 111 {í'e 

Wimbledon, 
Tel phone: 01-5492 28F14 and 1/11jels 
01-542 624213 44. 111tica2 
Telegrams : "Vortexion 111 te° 
London SW19" 1111 
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111111 
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t 
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INTRODUCING A SPEAKER THAT SOUNDS TOO GOOD TO BE TRUE 

Who else can offer infinite variable 
control over all listening 
conditions and personal tastes. 

Embodied in the 
LSL Revelation III is a 
bass response that can be 
modified by a simple mechanical 
adjustment converting the enclosure 
from infinite baffle to a tuned vented 
port. This, coupled with finger -tipped 
electronic controls of both the midrange 
and tweeter, makes the Revelation III, 
without doubt, the most versatile unit available 
today - at any price. The possibilities are infinite. 
Tailor your own sound to complement your own 
personal tastes and environment. 

The three drive units are controlled by a 
sophisticated cross -over network, researched by the 
eminent Dr. A. R. Bailey of Bradford University and 
specially designed to create a flat frequency 
response whilst minimising transient distortion. 

Panel resonance is minimised by a robust 
hand made enclosure. Constructed with the world's 
finest materials and choicest veneers. 

Distribution is restricted to 
specialist dealers in order that 

the potential customer 
receives the demonstration 
the speaker merits. Should 

you experience difficulty 
locally, write to us for 

further information 
enclosing the name and 

address of your local 
specialist dealer. 

Technical Specifications 
Overall frequency response 35 HZ -22,000 HZ. 
Power Handling Capacity 60 watts speech and 

music power. 35 watts R.M.S 
Inspedence ...._ . Nominal 8 ohms. Minimal 6 ohms. 
Drive Units. 

Tweeter ... _.... Soft domed h_gh frequency unit. 
Midrange 5" unit. Bass 13" x 8" unit. 

Lack of colour sation and other forms of distortion 
enable the unitto be used at high sound levels without 
listener fatigue. 

Lfl W LRt10ñ 111 

Loudspeakers Limited 

Recommended 
retail price 

£73.50 plus V.A.T. 

Br 3okroyd Mills, Bradford Road, Batley, Yorkshire. Tel. Batley 473646 

WW -127 FOR FURTHER [DETAILS 
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m ANDERS' EANS mETERS... 
PRESTIGE RANGE 

High accuracy and stability 

Clear Sperry Display 

Automatic zero-ing 

High noise rejection (78 db CM R) 

Extremely versatile 

Competitive prices. 

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

Vulcan Moving Iron. 4 

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

Regal Range 100° 
flattened arc. 2 models 
2.5" and 3.2" scales. Taut 
band. DC moving coil and 
AC moving coil rectified. 

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

Send for ful/y illustrated catalogue 

-1999 

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

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

Stafford Long Scale 240 . 

6 models, 3-5"-11.5' 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. Also 98 
scale. 

AO 60 

1\ 

Kestrel Clear Front. 7 

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

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

nnoERS ELELTRODICS LIMITED 48/56 Bayham Place, Bayham Street, London, N.W.1. Telephone 01-387 9092. 

Manufacturers and distributors of Electrical Measuring Instruments. Sole U.K. distributors of FRAHM Resonant Reed Frequency 

Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers' requirements. 

WW -076 FOR FURTHER DETAILS 
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New automatic digital bridge 
from Wayne Kerr 

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

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

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

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

Overall coverage: 
10µS2 - 200MS2 1nH - 20 kH 
0.001pF - 20,000µF 10pu - 200u 

Accuracy: 0.1% (1052 -200M12), 0.3% (10mcl -1052 ) 
in all quadrants. Frequency:1kHz Outputs: Analog and TTL. 

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

r 

WAYNE KERR 
A member of the Wilmot Breeden group. 

Please send me details of the B900. 

For the attention of Mr 

Company name and address 

WW-Nov. 

Post to Wayne Ken', Durban Road, Bognor Regis, Sussex P022 9RL J 
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TANNQY 

HIGH POWER 

GIRDACOUSTIC 
CONE WITH HIGH 

TEMPERATURE VOICE COIL 

AND TANOPLAS SURROUND 

*INCREASED POWER HANDLING CAPACITY 

*HIGH TEMPERATURE VOICE COILS 

*GIRDACOUSTIC CONE FOR SMOOTHER 

RESPONSE (310 mm and 410 mm models only) 

*TANOPLAS SURROUND FOR HIGH 

STABILITY AND LOW BASS RESONANCE 

* IMPROVED AND UP -RATED 

CROSS -OVER NETWORK 

`e\ TANNOY# 

NEW 

HIGH PERFORMANCE DUAL 

100 200 500 000 2000 5000 10000 20000 

TYPICAL RESPONSE 260 mm HIGH PERFORMANCE DUAL (10") 

7a 

2a 

I 

10 d 

o_ r ^ 
e 0 n 50 100 200 500 000 2000 5000 10000 20000 

TYPICAL RESPONSE 310 mm HIGH PERFORMANCE DUAL (12") 

201 

0". 
E 50 l0a 200 500 000 2000 5000 10000 20000 

TYPICAL RESPONSE 410 mm HIGH PERFORMANCE DUAL ( 5") 

260 mm 
10" 

310 mm 
12" 

410 mm 
15" 

Power Handling Capacity 50W 60W 85W 

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

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

Impedance via 
Crossover network 

8 ohms 
(5 ohms min.) 

8 ohms 
(5 ohms min.) 

8 ohms 
(5 ohms min.) 

* INTEGRATED PROGRAMME MATERIAL 

ALL SPECIFICATIONS SUBJECT TO ALTERATION WITHOUT NOTICE 

NORWOOD RD. WEST NORWOOD. SE 27. 01-6701131 

WW -085 FOR FURTHER DETAILS 
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Absolute perfection? I so, ère 
its brewing, terrip rature control. especially rt 
the fermentation stage, must have been 
equally perfect. 

That's whe-e the Thyristor comes i n. 
For in many of today's industrial 

processes, speed of switching and security of 
operation are as important as current and 

Our un que glassivation process ensures 
3arameter uniformity and stability for 
reliabilit and security. 

There are standard ranges that operate 
up to 800V while the new MCR 80 series is 
ideal for medium power industrial and 
consumer applications where control of high 
current is needed. These 80Amp devices have 

voltage ratings. hermetic metal packaging and are available in 
Motorola's Beam -Fired technology gives three case styles. 

you a typical dii'd_ of 1000A/is-speed that Sc Motorola's thyristors give you the range 
comesfromoptirnumcathodeshunt placement, you need (from .5 to 800A and from 2.5V to 
integrated gate cascade driver stages and 1500V, as well as SCR, and Triacs)-and speed 
simultaneous, large area, multi -gate turn -on. and the security that industry demands today. 

(M)MOTOROLA Semiconductors 
Motorola Semiconductors Ltd., York House, Empire Way, Wembley. 
Tel: 01-902 8836. 
European manufacturing facilities at Toulouse and East Kiibride. 
Distributors: Celdis Ltd. Tel: Reading 582211, East Kiibride 35888, 
G.D.S. (Sales) Ltd..Tel: Sough 30211, Dublin 782232. 
Jermyn,Tel: Sevenoaks 5.1174. 
Lock Distribution: Oldham, Tel: 061-652 0431. 
Semicomps Ltd.. Wembley, Tel: 01 903 3161. 

WW -044 FOR FURTHER DETAILS 



KEF standards are 
difficult to 

measure up to 
You associate the KEF badge with superlative speaker performance. But how about Please send me 

the bookshelf models ... Chorale, Cantor, Coda? You may think that space -saving detailed literature 

inevitably means abandoning those high KEF standards. You would be very wrong. on C series speakers, 
floor -standing Concerto, 

From floor -standing Concerto to the small Coda, KEF design engineers have Cadenza, and shelf - 
aimed for the same ideal. Every model gets the same care, same attention mounting Chorale, Cantor 

to detail, same insistence on superior materials. Every speaker is tested and Coda. 

and tested again for absolute consistency. Size for size, few speakers 
can measure up to KEF C series. And with a choice of five models, Name 
there is a KEF speaker to fit your room and your budget. So which C ', 

Address 
series speakers are yours? 

ww11 /74 

the speaker ''!li ® KEF Electronics Limited 

engineers ' Tovil Maidstone Kent M 6 

Telephone 0622 57258 Telex 96161 40 

W W-028 FOR FURTHER DETAILS ' 



updating from 

TBA 800 - TBA 820 



TBA 820: 2W at 12V/8 S' 
At only £ 0.70 100-999, the TBA, .820 

is a low cost, high performance at.dio 
amplifier. It is specifically designed for 
portable, battery -operated radios, TV 
receivers, cassette tape recorde -s and 
record players. 

Working with supply voltages 
ranging from 3V to 16V, its low curent 
drain, freedom from motor-boatiirc 
and absence of cross -over distort on 
make it the perfect choice for a large 
variety of applications, including: 
intercom systems 
staff location systems 
two-way radios 
telephone monitoring amplifiers 
ultrasonic door openers; 
inductive transmitters and receivers. 
The TBA 820 comes in a 14 -lead dual 
in -line (or quad n -line) plastic package. 

TBA 320: out put power 
vs. supply voltage 

TBA 800 - TBA 820 
Cost saving audio power amplifiers 

TBA 800 anc TBA 820 are much - 
copied high performance audio circuits, 
developed and patented by 
SGE--ATES. They are important new 
low-cost designs for low frequency 
stages in radio record player and TV 
equ pment. and allow the component 
couht to be reduced by more 
than 50'!r compared with discrete 
corrponent at.dto circuits. 
Gorsideraole savings can be made 
on total component cost, %torage 
cost and assembly time, with 
increased performance and reliability. 
Bon devices are available in volume, 
ex -stock. 

TBA 800: 5W ai 24V;'162 
The performance, versatility anc 

easy appl cat on of TBA 800 have made 
it the natural choice for the audio 
stage in the unost advanced colour TV 
sets manLfac:tired in Europe today. 
Providing a guaranteed 4.4W (min.;, 
output pcver at 24V/1612, it works 
with a supply volltage up to 30V and 

:eatures high efficiency (70'ío at 4W 
ou4Put) anc very low harmonic cistortion 
Alt -tout cross -over problems. 
The adciticn of a complementary 
:rahsistcr output stage will allow power 
output of 1154'(. 

Its high current handling 
capabili.y tou"put peak current 2A) 
makes ;t suitable 'or non -audio 
applications such as vertical 
celectior in large screen B&W TV 

sets. or ror crivinc very high power 
systems The TBA Q8ß0 is mounted in a 

12 -lead cued in -line package, original y 

introduced by SGS RTES, and row an 
industry standard. The. external coolinc 
tabs of th s oackaçe enable 2 5W to 
be dins pared without external heat 
sink, whi e LF to 511. can be dissipated 
us ng ally a small (Far: of the p-inted 
circuit ccppe- ares as heat sink. 

TBA 800: dissipation 
anc efficiency vs output power 

t t 

r- 
1 

70 

(United Kingdom) L -d. - o . S'w. < 6 12 16 %(v1 

Distributors im tha UK:. Distronic Ltd.. HarHow, 02796-3;947 - E-e:Ironic Component Suppies Ltd.. Windsor, 07535-68101 - Hawnt Electronics Ltd., Bir- 

mingham, 021-3534201 - ITT Electronic Services. Har ow. 02296-26777 - REL Equipment & Components Ltd., Hitchen, 0462-50551 - Duarndon Electronics 

Ltd. Derby 3265-. 
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CT DRVE PLAYER SYSTEM 
SL- 440 

3009 + SL120 
This new turntable offers the 
mechanical excellence of the SL110 
in a more compact form. 
Ideally suited to our precision pick- 
up arms, its use is detailed in 
information sheet No. 15, a copy of 
which will be sent to you on request. 

The best pick-up arm in the world 

Write to SME Limited 
Steyning Sussex England 
Telephone: Steyning (0903) 814321 

LTD/S30 

WW -079 FOR FURTHER DETAILS 
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Who else but the Italians could have 
produced the most sophisticated range 
of mixing and fading facilities ever 
offered in such a beautifully designed 
range of equipment. 

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

This is why we are able to guarantee 
all Goodmans/Galactron equipment for 
three years. 

And your guarantee will be signed 
personally by the qualitÿ controller who 
tests it before it leaves the factory in Italy. 

Galactron Mk 10 
Stereo Integrated Amplifier 

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

Galactron Mk 16 
Stereo/Quad Amplifier 

No comparable equipment has all 

these 3 functions.5 inputs,indepen- 
dently mixable and equalised by plug-in 
modules. Twin graphic equalisers having 

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

Galactron Mk 100 
Stereo Power Amplifier 

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

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

Goodmans 
GALACTRON 

A member of The Thorn croup 

WW -080 FOR FURTHER DETAILS 



Smaller, lighter, image intensifiers 
for nìghtvìsion 

fiel -"11:31i* 

The small size, lightness and low power 
consumption of the new MullarI channel 
image intensifiers, shown here with the 
larger cascade tube device, considerably 
extend the range of applicatior of night 
viewing equipment. They 
incorporate a multichannel 
plate to provide a variable 
luminance gain of up to 
100,000 and operate 
from a 2.7V battery. 

Under normal 
operating conditions, 
tube life is likely 
to be many 
thousands of. 

Mullard 

Resistance to highlight overload and ease 
of gain control give them particular 
application in low light level television 
systems as well as direct view equipment. 

These Channel devices join the 
well established -ange of 
extremely sensit ve and reliable, high gain, 
- up to 100,000 - cascade tube image 
intensifiers from Mullard. 

Behind Mullard's capability 
Mullard's backgrot. nd in electron optics is 
based on a thorough understanding of vacuum 
and glass technologies. At Mitcham, part of 
Europe's biggest Dectron-optics capability 
- complete with its own fibre optic drawing 
plant, we make night vision and low light level 
N devices. Years of experience in the design 
and manufacture cf image intensifiers and other 
electron optical devices has resulted in a 
capability well geared to today's and 
tomorrow's requirements. 

Contact us for further information 
on Image Intensifiers. 

COMPONENTS FOR COMMUNICATIONS IN BROADCASTING,TELECOMMUNICATIONS, RADAR, NAVAIDS, MILIT 

Mullard Limited, Mullard House,Torrington Place, London WC1E 7HD 

X 
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SE Labs Dynamic 

SM 2001 A Digital Frequency Response 
Analyser (Transfer Function Analyser) 
Four decade digital display in 
Cartesian, Polar or Log Polar form, 
from 0.00001 Hz to 1 kHz. Measure- 
ments in ratio or absolute terms. 
Remote programming for A.T.E. 
applications standard. Harmonic 
analysis capability. Suitcase format - 

easily portable. Fully floating and 
isolated input and output. Very high 
harmonic and noise rejection. Resolu- 
tion to 0.1°. BCD output of all 
information standard. Only 351b. 
weight. 

SM 2004 Modulator Demodulator Unit 
Provides for utilisation of SM 2001 
with systems having modulated carrier 
input and/or output. Carrier fre- 
quency 50 Hz to 10 kHz. Modulation 
frequency 0 to 1kHz. Fully floating 
and isolated inputs and outputs. 

SM 2002 Reference Synchronizer 
An internal fitment for the SM 2001 
F.R.A. to enable synchronisation 
from external signals. Will synchron- 
ise from virtually any wave form of 

almost any amplitude. Permits the use 
of SM 2001 on systems with mech- 
anical or hydraulic inputs. Extends 
the use of SM 2001 to closed loop 
testing or part system testing and also 

SM 2003 Frequency Extension Unit 
Extends the frequency range of 
SM 2001 up to 1 MHz. Also extends 
the harmonic measurement capability 
and reference synchronisation cap- 
ability of the SM 2001/2 up to 1 MHz. 
Fully isolated input and output to 
the high frequency system under test. 

to the measurement of the phase 
relationships between outputs of any 
two transducers or other sources. 
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SM 272 Transfer Function Analyser 

0.01Hz to 10kHz. Accuracy ± 1% 

(D version). Optional analogue or 
digital read out. Much better than 
40dB noise rejection. Dynamic 
range greater than 25 x FSD. Sine, 
triangular and square outputs. DC 

offset capability. Cartesian or 
switchable cartesian/polar display 
(P version). 10 millivolts sensitivity. 
Fully isolated input and output. 
Independent R / Q expanders for 
small angle accuracy. Very low cost. 

SM 2008 Computer Interface 

A complete package of software and 
hardware to enable computer control 
of SM 2001 for any system or fre- 
quency change. 

SM 2006 Two channel converter 
(Accessory for SM 2001) 
Accepts two separate channels from 
any system or vibrating structure and 
computes the phase and amplitude 
relationship between them. Enables 
both channels to go into correlated 
input with high noise rejection. 

SM 2007 Plotter Interface 
This unit provides for coupling the 
SM 2001 frequency response analyser 
directly into any standard XY 
recorder. The resultant plots can be 

of Bode or Nyquist type. Three out- 
puts are provided, 1. Log frequency, 
2. A co-ordinate or amplitude. 
3. jB. co-ordinate or phase angle. A 
dynamic range control and automatic 
pen -lift are further features. 

MA SE Labs (EMI)Ltd 
North Feltham Trading Estate, Feltham, Middlesex. Telephone: 01-890-1166 Telex 23995 

Northern Sales Office, Bessel) Lane, Stapleford, Nottingham. Telephone: Sandiacre 3255 

Scottish Office, 18, Sycamore Drive, Hamilton, Lanarkshire. Telephone: Hamilton 28674 

A member of the EMI Group of Companies 
International leaders in Electronics, Records and Entertainment 

WW -035 FOR FURTHER DETAILS 
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"Ampex and 
WFtAT?..." 

The 
JAMES SCOTT 
Alhiiunent Units 
forDR. and F.M. 
Multi - Channel 
Tape Recorders. 

The F.M. Alignment 
Unit Type FMU/1 illustrated was designed at 
the Royal Radar Establishment, Malvern, to suit 
Ampex Recorders working' on the IRIG intermediate 
band specification (using ES 100 Electronics) e.g. Model 
Numbers FR 1200, FR 1260, FR 1300, FR 1800L, FB 400, PR 500 

If you have a sophisticated Ampex Recorder - 
Align it to the Manufacturers specification 
using our Alignment Units for D.R. & F.M. 
Systems. 

Speedy and inexpensive 

For Further information and Technical Literature 
Write or telephone. 

SCOTT 
(Electronic Engineering] Ltd 

CARNTYNE INDUSTRIAL ESTATE 
GLASGOW G32 6AB 
Tel 041 778 4206 

magnetic shields 
soft magnetic alloys 

and cores 

SHIELDS We manufacture a wide range of Mumetal 
shielding cans and boxes and fabricate 
shields for CRT's, transformers etc., 
to customers' own designs. These are 
made to the highest standards and 
have optimum properties (as sole 
UK/European manufacturers of Mumetal 
we have years of experience). For 
large quantities we recommend the 
'Telform' process which provides 
maximum uniformity, extra close 
tolerance and maximum performance. 
For R & D and prototype work - try 
'Telshield', do -it yourself, wrap- 
around foil. Supplied in handy 
packs costing around f5.00 - it's 
simple and quick to use. 

ALLOYS 
Typical 
magnetic 
proporters 

Initial Mao,mum 
pe,meaoilily Ye,maabillry 

(dc ps) 

Saturation 
fame 

induction 
(Testa) 

Rem.nence. Bo, 
Hom setu,alion 

(Tell.) 

Coèrclrlry Hysteresis Curie 
He Loss at (set point 

(A/m)(J/me/cycle) ('C) 

Mumma' 55 000 240 000 0.77 0.37 1.0 3.2 350 
Mumeta) Plus 69000 300000 0.77 0.37 0.8 1.3 350 
supermumetel 127000 350000 0.77 0.4 0.55 0.9 350 
Onliomumetal 0.8 0.7 2.4 7.5 350 
Setmumeral 65000 240000 1.5 0.7 2.0 12 550 
Rsdlom.tal 50 6000 30000 1.6 1.0 8.0 40 525 
Super Rediometel 11 000 100 000 1.8 1.1 3.2 20 525 
Rodiom.tel 36 3000 20000 1.2 0.5 15.0 76 275 
/Who Radiom.tel 3 500 60 000 1.4 1.0 8.0 46 525 
Hyrem Radlomerel 70 000 1.5 1.35 8.0 50 525 
HCR Alloy 100000 1.54 1.5 10 85 525 
Pe,mendur 1 000 7 000 2.35 1.5 135 1 270 975 
SuPamiendur 70000 2.35 2.06 19.0 170 975 
Permendur 24 250 2000 2.35 1.85 960 925 
vicalloy 1.5 1.0 20000 120101 

CORES 

We manufacture a wide 
range of strip wound, high 
permeability cores in the 
Mumetal, Radiometal, Permendur 
and HCR groups of alloys. 
These cover a wide range of 
applications including: current, 
pulse, telecommunication, earth 
leakage transformers, relays, 

magnetic amplifiers, synchros, 
high speed generators, and 

transducers. All Telcon products 
are made to the highest standards 

and undergo stringent testing 
before despatch. 

TELCON 
Telcon Metals Ltd. Manor Royal, 
Crawley, Sussex, Crawley: 28800 

WW -008 FOR FURTHER DETAILS WW -034 FOR FURTHER DETAILS 
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New Course in 
Understand the latest 

developments in calculators, 

computers, watches,telephones, 

television , automotive instrumentation.... 

Each of the 6 volumes of this self -instruction 
course measures 113/4" x 8'/4" and contains 60 
pages packed with information, diagrams and 
questions designed to lead you step-by-step 
through number systems and Boolean algebra, 
to memories, counters and simple arithmetic 
circuits, and on to a complete understanding of 
the design and operation of calculators and 
computers. 

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

Digital Computer 
Logic and 
Electronics 
P Sen- en ,u.tone Course 

Book 

s 

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

In 4 volumes: 

1. Basic Computer Logic 
2. Logical Circuit 

Elements 
3. Designing Circuits to 

Carry Out Logical 
Functions 

4. Flip flops and Registers 

Offer Order this together 

£3.95 ins 

with Design Digital 
Systems for the bargain 

p&p price of £9.25. 
Design of Digital Systems contains over twice as much 
information in each volume as the simpler course, Digital 
Computer Logic and Electronics. All the information in the 
simpler course is covered as part of the first volumes of 
Design of Digital Systems which, as you can see from its 
contents, also covers many more advanced topics. 

Designer 
Manager 
Enthusiast 
Scientist 
Engineer 
Student 

These courses were written so that you could teach 
yourself the theory and application of digital logic. 
Learning by self -instruction has the advantages of 
being quicker and more thorough than classroom 
learning. You work at your own speed and must 
respond by answering questions on each new piece 
of information before proceeding to the next. 

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

';;Ne' uí. 
Digital Design' 

Design of Digital Systems 

A Self -Instruction Course in 6 Volumes 

1 ComputerArithmetic 

2 Boolean Logic 

3 Arithmetic Circuits 

4 Memories & Counters 

5 Calculator Design 

6 Computer Architecture 

Design of 
Digital Systems 

Book 1 1 

r 

£5.95 
including packing and 
surface post anywhere in 
the world. (VAT zero 
rated). Payment may 
be made in foreign 
currencies. Quantity 
discounts are available 
on request. 

1 
To: Cambridge earning Enterprises, 

Rivermill House, St. Ives, Huntingdon, Cambs. 

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

*or set(s) of Digital Computer Logic and 

Electronics at £3.95 each, 
*or combined set(s) at £9.25 each. 

Name 

Address 

* delete as applicable. 
J 
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Are anti reflection coatings 
just an afterthought 
in your Zaser system? 

Photograph of e Laser Ranger and 
Marked Target Seeker installation in a 
Canberra aircraft by kind permission of 
Ferranti, Edinburgh. 

TO OCU OPf1CAL COATINGS LTD. 
Please send me technical details of your Laser Coatings 

My application is: 

Name Position 

Company 

Address 

0042 

Here s why Ferranti specified OCLI laser coatings 
at the design stage of their aircraft Laser Ranger 
and Marked Target Seeker. 

Ferranti realised right at the start that it was vital to 
specify high -quality optical coatings for their aircraft 
laser systems if optimum performance from mirrors, len- 
ses, prisms, and other components was to be achieved. 
Laser system requirements not only push the per- 
formance of optical components, including coatings, to 
their limits, but also make any latent shortcomings and 
flaws more evident. For these reasons, transmission and 
reflection efficiencies in Ferranti's laser systems were 
required to be in the 99 + % range. 
Such efficiencies can only be obtained with well - 
designed and properly -applied optical coatings, such as 
those produced by OCLI Optical Coatings Limited. 

OCLI OFFERS A FULL LINE OF COATINGS AND OPTICS 
FOR USE IN ALMOST ANY LASER AND F.L.I.R. SYSTEM. 

00LI 
OCLI Optical Coatings Ltd., Hillend Industrial Estate, 
Dunfermline, Fife KY11 5JE. Telephone: Inverkeithing 
3631 (038-34 3631) 

WW -038 FOR FURTHER DETAILS 

moInan 

McLennan stock a wide range of stepper 
motors and ancillary equipment, such as:- 
Translator modules, Voltage control oscillators, 
Linear accelerators, Compensator networks, 

Pulse multipliers, Power supplies, Digital 
indexers, Co-ordinate generators, 

Gearboxes, linear actuators, etc. 
These basic units, which are economically 
priced, even in smaller quantities, can 

Tbe used to build systems to cater for 
a wide range of applications. 
Moreover, we can advise on 
additional function units needed for 

more specialised applications. 
We also offer a complete 

system design 
and production 

facility. 

McLennan Engineering Ltd kings -load, Cr.wthorne, Berkshire. Tel: Crowthorne 5757/8 

WW -084 FOR FURTHER DETAILS 
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You can save time and money 
with our VHF 

TV tetrodes/cavities 
from 2 kW up to 30 kW. 

Our newest line of high gain tetrodes with Pyrobloc* 
grids gives you ruggedness -reliability- low cost. 

THOMSON-CSF Trade mark. 

Common Amplification 
(Class A) 

Peak Video output 
(Class B) 

Cavity 
type 

TH 298 2 kW 
TH 361 5 kW 
TH 371 10 kW 

TH 298 3 kW 
TH 361 15 kW 
TH 371 30 kW 

TH 18124 
TH 18116 
TH 18117 

TYPICAL GAIN 16 dB 

Q 
THOMSON-CSF 
THOMSON-CSF ELECTRONIC TUBES LTD / BILTON HOUSE, UXBRIDGE ROAD, EALING / LONDON W5 2TT 

TEL. (01) 579 55.11 / TELEX 25659 
N 

WW -087 FOR FURTHER DETAILS 
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3G'Jlf 3Úä3:3 
The precision scope for 
the demanding engineer 

3% accuracy- which 
just about summates 

this 25MHz 
dual -trace instrument 

from Scopex. 
A professional scope 

by any standards 
-yet at £185 in a 
price bracket far 
below its design 

specification. 

Mel* StOPES 

TWO StO 

* DC-25MHz, 
full screen 

* Measuring 
accuracy 3% 

* Signal delay on 
both channels 

* Trig level and 
polarity from 
one simple control 

* Wide timebase range, 
200 ns/cm to 200 ms/cm 

* Sensitivity 
10mV/cm to 50 V/cm 

* High brightness 
PDA tube 

* Lightweight 
portability 

Write or 'phone for details 
Scopex Instruments Limited, 
Pixmore Industrial Estate, 
Pixmore Avenue, 
Letchworth, Herts. SG6 1 JJ 

Tel: Letchworth (0462) 672771 

WW -054 FOR FURTHER DETAILS 

50mHz OSCILLOSCOPE TYPE Cl -64 
Made in USSR 

p 

Power supplies: 115/230V + 10%, 50-40 Hz. 
Dimensions: 300X 200X 420 mm. 
Weight: 19kg. 
PRICE, complete with full complement of connectors, 
cables, adaptors and accessories £470 exclusive of VAT. 

Lightweight, portable, transistorized, dual trace 
oscilloscope. 
Display: 

Rectangular CRT 6X 10 div. (48X 80mm) with 
illuminated graticule. 

Vertical deflection: 
Two input channels operated in alternate or chopped 
modes or algebraically summed. 

Bandwidth: 
DC to 50mHz DC coupled. 
3Hz to 50mHz AC coupled. 

Sensitivity: 
Channel I and II: 5mV/div. to 10V/div. 
Summing mode: 1 mV/div. max. 

Horizontal deflection: 
Sweep 'A'-0.1 us/div. to 1 s/div. 
Sweep 'B'-0.1 ps/div. to 50ms/div. 

Sweep delay: 
1 ps to 10s. 

Time Base Modes: 
'A' only; 'B' only; 'A' brightens 'B'. 
'B' delayed by 'A'; 'A' and 'B' chopped or alternate. 

Z & I AERO SERVICES LTD., 
44A WESTBOURNE GROVE, LONDON W2 5SF Tel: 727 5641 Telex: 261306 

WW -045 FOR FURTHER DETAILS 
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BRITAIN'S FASTEST SERVICE! 
component specialists for the discerning amateur and professional 

... IEUJ EXPRESS 

direct from MAIN LINE .. . 

an exciting range of mono amplifier kits. Supplied complete 
with circuit diagram and assembly instructions, these kits 
contain all necessary components, printed circuit board, 
heatsinks, etc. 

TYPE NO. POWER SENSITIVITY OUTPUT PRICE 

(continuous (for continuous TRANSISTORS 

into 8 ohm) power @ 1 kHz) 

12A 12 watts 700 mV 2 X 40631 £8.40 

25A 25 watts 700 mV 2 X 40632 £9.75 

40A 40 watts 700 mV 2 X 40633 f10-50 
70A 70 watts 700 mV 2 X 40636 £12.60 

suggested power requirements from 19 volts (TYPE 12A) to 
42 volts (TYPE 70A) 

ALSO... 
stereo pre -amplifier kit using R.C.A. CA3052 i.c. sensitivity 
3 mV @ 1 kHz output voltage 1 volt r.m.s. designed for use 
with magnetic pick-up but can be used with crystal pick-up 
using extremely simple modification suggested. Full specifica- 
tion on request. 

PRICE £10.00 

SEVEN WATT AUDIO I.C. 1 
TBA 810S £1.32 
FEATURING THERMAL PROTECTION 
IDEAL FOR CAR RADIO APPLICATIONS 
SHORT FORM DATA AND CIRCUITS 

15p 

rTIMER I.C. 
NE 555v 78p 
SHORTFORM DATA & CIRCUITS 15pJ 

1!i!dJtJ 
1 

RED L.E.D.s 
NEW LOW PRICES 
TIL 209 30p 
LD 30A 29p 

r 

MC 1310P I.C. £2.80 
FM STEREO DEMODULATOR 

REQUIRES NO COILS! 
3 PAGE DATA 15p 

40669 TRIAC £1.00 
400 PIV 8 AMPS PLASTIC 

3 PAGE DATA 15p 
i 

OP. AMP 
741/8 DIL 

NEW LOW PRICE 

34p 

r TR1 DIAC 
22p 

SUITABLE FOR 

USE WITH 40669, 

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

1000 PIN SOCKETS £7.00 
100 PIN SOCKETS £1.00 

r- 
LOGIC CHECKER 

FAST & EFFECTIVE METHOD OF 

CHECKING DIGITALDILI.C.s 
IN CIRCUIT. INSTANT L.E.D. DISPLAY. 

FULL INSTRUCTIONS £27.22 

SUPERHET SYSTEM I.C. 
CA 3123E £1.40 
WITH RF AMP. IF AMP. MIXER OSC. 
GC GET. OR VOLTAGE REGULATOR 

IDEAL FOR CAR RADIO APPLICATIONS 
DATA AND CIRCUIT 15p 

VHF 5 TRANSISTOR I.C. 
CA 3046 70p 
DC TO 120MHz ARRAY 
3 PAGE DATA 15p 

DEPT. WW7 
7 COPTFOLD ROAD 
BRENTWOOD 
ESSEX 

COMPANY 
REGISTRATION 
No. 1062424 

TEST CLIP 
FOR DIL I.C.s 
14 & 16 PINS. 
ALSO USEFUL 
AS REMOVAL 
TOOL £1.95 

FNMA" SPECIALISE IN EDUCATIONAL 
AND GOVERNMENT ORDERS 
-See catalogue for further details. 

F199E11 SERVICE PLUS I 
10% DISCOUNT OVER £4. NO POSTAGE 
AND PACKING. TOP QUALITY PRO- 
DUCTS ALWAYS BY RETURN I 
COMPREHENSIVE CAT -> I 
Important Notice "All prices are 
exclusive of V.A.T. Please add V.A.T. I 
to the final total of your order after I 
deducting any discount which may 
be due." 
V.A.T. No. 246 0626 72 e 

4,0 *' 

se `0 
Q` 

D°a. 

III°`sPòasssst ' 

P``otr 
^O`oe 

"asst 
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Si451 Millivoltmeter 
* 20 ranges also with variable control 

relative frequency response. 

JES AUDIO INSTRUMENTATION 
Illustrated the Si453 Audio Oscillator 
SPECIAL FEATURES: 
* very low distortion content-less than 0.03% 
* an output conforming to RIAA recording characteristic 
* battery operation for no ripple or hum loop 
* square wave output of fast rise time 

£50.00 

also available 

Si452 Distortion Measuring Unit 
permitting easy reading of * low cost distortion measurement down to 0.01% with comprehensive 

£4250 facilities including L.F. cut switch. etc. £35.00 
ALL PRICES PLUS VAT 

J. E. SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, YORKS. BD19 5LA. Tel: 09762-2501 

WW -031 FOR FURTHER DETAILS 
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This is why theT WO 501 performs the 
function of a good generator 

Voltage control 
sweep 1 decade 
linear 4 decades 
exponential 

Fast rise time 
square <15ns 
with current 
sinking capacity 
for 5 TTL loads. 

Trigger pulse 

FEEDBACK 

I f' 10-100 

1-10 

0-1-1 

0421-01 

_R f- M xV >1'- 
10000 

, 

t Svph 500 .5vo/c 
Illoaling} 500 -1 5 

ry Y.1SV V 

All seven outputs are 
simultaneously available 
with amplitudes constant 
over frequency range 

FEEDBACK INSTRUMENTS LTD 

used as standards in many industries 
Accurate to + 0.3% or + 0.1% 
as specified 

Not sensitive to voltage or 
temperature changes, within 
wide limits 
Unaffected by waveform errors, 
load, power factor or phase shift 
Operational on A.C., pulsating or 
interrupted D.C., and super- 
imposed circuits 
Need only low input power 
Compact and self-contained 
Rugged and dependable 

Anders means meters 
WW -004 FOR 

FRAHM Resonant Reed 
Frequency Meters are available 
in plastic and hermetically 
sealed cases to British and 
U.S. Government approved 
specification. Ranges 
10-1700 Hz. Literature on 
these meters and Frahm 
Resonant Reed Tachometers 
available on request. 
Manufacture and Distribution 
of Electrical Measuring 
Instruments and Electronic 
Equipment. The largest stocks 
in the U.K. for off -the -shelf delivery. 

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

FURTHER DETAILS 

FUNCTION GENERATOR TWO 2,,Cr 

Hz power 

100-1k 

1k -10k 

10k -100k 

100k -1M 

zero 0 
10 

Pk 

20mA max T / 5000 

Size: 254 x 121 x 157mm 
Wt: 2.2kg 

Frequency range 
0.009Hz to 1.1MHZ 

DC offset 
-1-2V on X1 output 

Crowborough, Sussex. Tel: Crowborough (089-26) 3322 

The symbol of 
sound quality. 

Unit Audio 
Superbly made speaker 
enclosures containing high quality 
units designed to improve your 
listening pleasure. 
Ask for demonstrations of the 
KR6, PF6, PF8, MP6, MP138. 

Power ratings 
from 8 watts 
(music power) 
to 20 watts 
(music power). 

Illustrated here is 
the new MP6. 

For further information and address of your local stockist write to: 
K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire. 

WW -021 FOR FURTHER DETAILS 
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Don't ca 
We' 

II us! 
II call you! 

We know how easily sophisticated 
instruments can drift imperceptibly 
away from standard. So, after we've 
repaired, calibrated and returned your 
equipment to you, we make a note to 
remind you when a periodic check or 
recalibration should be carried out. 

Jogging the memory is just one of 
the little, extra details that help to make 
up the Bradley Repair and Calibration 
Service ; but, of course we need to hear 
from you in the first instance. 

.0" 

r : 

: - . . =, 

>e, 
:.w".:w.J. ., -.&c. 

R 8 C is a separate division of 
Bradley Electronics with its own 
20,000 sq. ft. factory next door to the 
main London works. We've been 
rejuvenating instruments for more than 
20 years, during which time we've 
handled virtually every type and make 
in common use - from simple meters to 
complicated systems. We will tackle 
anything in the frequency range DC to 
18 G Hz and return it to you ready 
to plug in. 

If you need authenticated 
performance in addition to our normal 

BRADLEY 
electronics) 

A Lucas Company 

a25 

guarantee, our Standards Laboratory is 

approved by the British Calibration 
Service. It will supply calibration 
certificates for AC, DC and RF 

measurements. And our standards, of 
course, are directly traceable to the N P L 

and the National Bureau of Standards. 
And just to add the finishing touch, 

we will collect and deliver anywhere in 

mainland Britain. 

G £t E Bradley Ltd 
Services Division Sales 
Electral House 
Neasden Lane 
London NW10 1 RR 

Telephone : 01 -450 7811 Telex : 25583 

WW -072 FOR FURTHER DETAILS 
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cM BARB & STROUD 

DOLAR FILTERING 
AIN.FRAM..E - MANY OPTIONS 

Barr & Stroud's new EF3 Electronic Filter System 
means no more compromises when you buy variable 
filters. Now you can get the filter you need today, 
and additional plug-in units tomorrow. Today-the 
basic main frame and your choice of two modules to 
operate in low-pass, high-pass, band-pass, band -stop, 
band -separate, band -combine or cascade modes. 
Tomorrow-other interchangeable modules to meet 
your newest requirements. The first two modules, 

already available, provide filtering with variable cut-offs 
between 0.01 Hz and 10.0kHz, stop -band attenuation 
of 48dB/oct. (96dB/oct. in cascade), and pass -band 
response from dc to 500kHz. Get full details of 
EF3, the big breakthrough in electronic filtering from 
BARR & STROUD LIMITED 
1 Pall Mall East, London SW1 Y 5AU 
Tel: 01-930 1 541 
Telex: 261877 

WW -033 FOR FURTHER DETAILS 

BARB AND 
É-`3r_7111ss_ 

Glasgow and London 

British... 
Wherever there is appreciation of fine sound 

reproduction, insistence is upon British 
loudspeaker systems. ,e. 

Renowned among the 
discerning for their outstanding quality, the products of 

Mordaunt Short Ltd. are specified by 
professionals and by enthusiasts the world over. 

Choose them for your home - where the finest 
most concerns you. 

...and worldwide. 

Mordaunt-Short Ltd 
Designers and Manufacturers of Quality Loudspeaker Systems 

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

Name Address 

MordauntShort Ltd. The Causeway, Petersfield, Hampshire,GU31 4Jr. l : Petersfield (STD 0730)4631.5 
WW -060 FOR FURTHER DETAILS 
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AUDIO 

LEVELS ----- 

PPMs 
SINGLE 

OR 
TWINS 

to all BBC 
Specifications 

I 

ELECTRICAL INSTRUMENTS LTD 

HIGH WYCOMBE 3093114 

CHILTERN WORKS 
HIGH WYCOMBE 

BUCKS 

The symbol of 
sound quality. 

Hi-Fi Speakers 

The KR range consists of f ive 

outstanding speaker designs with 
power ratings from 18 watts (music 
power) to 90 watts 
(music power). 

Made from selected high - 
density Swedish chipboard, 
the cabinets are hand- 
made, hand -finished and 
matched in identically 
grained pairs. 
To ensure consistentsound 
quality, all speakers are 
individually tested before 
leaving our factory. 

Ask for a K.F. demonstration 
and hear for yourself. 

KR10. A two way, two unit system, typical of K.F. quality and design. 

For further information and address of your local stockist write to: 
K.F. Products Ltd., Ashton Road, Bred bury, Stockport, Cheshire. 

WW -022 FOR FURTHER DETAILS 

PRODUCTION TESTING 

DEVELOPMENT 

SERVICING 

EDUCATION 

POWER UNITS 
NOW AVAILABLE WITH 3 
VARIABLE OUTPUTS 

Type VRU/30/25-£1 66.75 + 8"t, VAT 

Input 200-250V. 50Hz 
or 100-120V. 60Hz to order 

Output 1:0-30V. 25A. D.C. 
Output 2:0-70V. 10A. A.C. 

Output 3:0-250V. 4A. A.C. 

Other units are also available 
with outputs of: 

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

0-240V 3A. 

ALL CONTINUOUSLY 

VARIABLE 

SEND FOR FURTHER DETAILS 
OF THESE VERSATILE UNITS TO 

VaLlnal& LIIVUTED, BROWELLS LANE, 

FELTHAM, TW13 7EN, MIDDLESEX. 

TELEPHONE 01-8904242 

WW -009 FOR FURTHER DETAILS WW -047 FOR FURTHER DETAILS 
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Linstead 
Twiti stabilised 
Power SupplieÑ 

Each comprising: 
Two powerful bench supplies. 

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

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

sl 

S7 

2 x O to 20V 0 to 0.5A 
with twenty 1 volt steps and fine 

yL- control. 
Voltage set by controls. 
Current continuously monitored. 
0 to 100mA, 0 to O.5A. 
Current limiting protection. 

.50 
plus VAT 

2x0 to 30V Oto 1A. 
Set by switches leend fine control. 1-7 4 Meters 

switches 
for noes. 

O to 100mA and to 1A. 
Re -entrent protection. Pilot 
indication of overload. plus VAT 

hus-7427.wii 
the best for less 

BRITISH MADE BY LINSTEAD 
Linstead Electronics, Roslyn Works, Roslyn Road 

London N15 5JB. Telephone 01-802 5144 
Ireland, L Lab Supplies Ltd., 3-4 South Lein Street 

P.O. Box 212A, Dublin 2 
Denmark, Scanfysik, 13-15 Hjorringgade, DK 2100, Copenhagen 
Sweden, EMI Svenska A/B, Tri 17, Fack, 171 19 Solna I 

Norway, EMI Norsk A/S, Postboks 42 Korsvoll, Oslo 8 
Malaysia, Lab Equipment Sdn. Bhd., P.O. Box 60, Batu Pahat 

Benelux, A.S.E Ltd., National estreet 38, B-2000 Antwerp 

WW -062 FOR FURTHER DETAILS 

nombrex 

MODEL 41 
R.F. SIGNAL GENERATOR 

Price £44.00 
* 150 KHz - 220 MHz on fundamentals. 
* 8 clear scales - Total length 130mm. 
* Spin -Wheel Slow Motion Drive 11 - 1 ratio. * Overall Accuracy - 21%. 
* Modulation, Variable depth and frequency. 
* Internal Crystal Oscillator providing calibration checks throughout all 

ranges. 
* Mechanical scale adjustment for accurate alignment against internal 

1MHz crystal oscillator. 
* Powered by 9V Battery. 

Trade and Export enquiries welcome. 
Send for full technical leaflets. 
Post and Packing 50p. extra. 

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

PLUS Sia FOR V.A.T. 

WW -071 FOR FURTHER DETAILS 

Gardners 
line up 
Line Matchingansformers 
from Standard to Super Fidelity 

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

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

Then there's the Wide and 
Extra Wide -band ranges. Out- 
standing performers with a 
frequency range 30Hz - 
20kHz or more - for the 0.5dB 
points. Used a lot by broad- 
casting and recording 
companies throughout the 
world. 

The Miniature and 
,Standard ranges provide 
excellent bandwidth for 
most purposes, 30Hz - 
22kHz for the 1.0d8 
points. 

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

Transformers are fully magneti - 

(G ard Hers 

tally shielded. giving very high 
hum rejection ratios. 

Prices start from E3.13 
(recommended retail price) and 
all types are usually available 
from stock. 

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

So accurate rs the balanc,ng of the 
w,ndings of these 
transformers ai,ewhen used as 
pass :n a hyena CnCuil (as 
illustrated) we can guarantee a 

jecoon of boner than 55.08 over 
the frequency range 50Hr to I05Hr 
and normal re echon oI up io 

75dß may be espected. 

Specialists in Electronic Transformers and Modular Power Supplies 

GARDNERS 
TRANSFORMERS LIMITED 

Gardners Transformers Limited. Christchurch, Dorset, 6H23 3PN 
Tel Christchurch 2284 (STD 0201 5 2284) Telex 41276 GARDNERS )(CH 

WW -069 FOR FURTHER DETAILS 
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J vrinr-r 
balk9, 

/o. 6. /973 

One of our 
customers puts 
the achievement 

of G800 
otlrec ord! 

This letter is typical of many received by 
Goldring. If you would like some further 
evidence, start by writing for a full 
descriptive leaflet on Goldring Cartridges 
to: Goldring Limited, 10 Bayford Street, 
Hackney, London E8 3SE. 

WW -063 FOR FURTHER DETAILS 

Goldring 

The Plumbicon° 
FP1212 ColourTV Camera 

L}' SH/BADEN 
i rade mark N.V. Philips 

The new FP 1212 Plumbicon colour 
camera brings to the world of CCTV, 
a TV camera that embraces many of 
the features associated with large, 
commercial broadcast units. 

For this you get a light, compact and 
easy to operate camera that guarantees a 

very high standard of colour reproduction, 
even in poor light conditions, because 
the FP 1212 is fitted with automatic 
lens control. 
Based on three Plumbicon tubes, this 
new unit has a built in encoder which 
produces standard colour composite 
signals from NTSC or PAL, without the 
need for an accessory unit. 

And you get built in facilities such as a 

colour bar generator, a masking 
amplifier self contained aperture 
correction circuit, all of which aid 
the camera's simple -to -use 
performance. 

If you would like to see the FP1212 
in action or require full technical details 
please contact Shibaden's Technical 
Service Department at 01-203 4242 or 
write to : 

Hitachi 
(®) Shibaden (U K) Limited 

EIROAUCAST E. CCTV EQUIPMENT MANUFACTURERS 
Lodge House Lodge Road Hendon London 
N W4 4DQ. Telephone: 01-203 4242/6 

WW -078 FOR FURTHER DETAILS 
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Audio 
Test Set 

for amplif iers, mixers 
tape recorders 

Checks... frequency response 
signal/noise ratio 
distortion 
cross -talk 
wow &flutter 
drift 
erasure 
sensitiviy 
output power 
gain 

... in one compact unit. 

Auxiliary Unit provides extra 
facilities for Studio testing. 

Send for leaflet RTS2 

Ferrograph Company Limited Auriema House 442 Bath Road 

Cippenham Slough Buckinghamshire SL16BB 
Telephone: Burnham (062 86) 62511 Telex: 847297 

FERROGHA PH 
A member of the Wilmot Breeden group 

PUSH 

C . 
/M/hNi/.'.iii//.',i'.''%%/ al//1/M44'/P. 

1 

0 
' r 

\1N, ) Switchcraft 
Audio Connectors 

Complete range of Switchcraft audio connectors for all 
studio and ancillary equipments. 
Versatile -3, 4, 5 or-6 pole; wide variety of matching plugs recep- 
tacles; readily interchangeable with other leading makes. 

Streamlined - simple positive snap -in connection; 
cable clamping and latch lock. 

Safe=selfgólarisation; captive insert screw provides rigid assembl\ 
and electrical continuity; firm and constant ground contact between 
mating connector shells through the use of an exclusive Ground 
Terminal and Contactors. 

Low Cost' EXstock'Quantity Discounts 
ti'rife now for free descriptive literature. 
Sole U.K. Agent for Switchcraft QG Connector, 

F. W. O. BAUCH LIMITED 
49 Theobald Street, Boreham l\'DO 4121 Telephone: 01-953 0091 

% V 052 FOR FURTHER DETAILS 

ELECTRONIC 
INDUSTRIAL THERMOMETER 

.0 II ' - 
I Ji 

THEA Ö ETER 

THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate as an Electronic Test Meter. Will 
measure temperature of Air, Metals, Liquids, Machinery, etc., etc. 
Just plug-in the Probe, and read the temperature on the large open 
scale meter. Supplied in zippered vinyl case with transparent front 
and carrying loop, Probe, and internal 11 volt standard size battery. 

Model "Mini -On 1" measures from - 40°C to + 70°C, price f17.50 
Model "Mini -On Hi" measures from + 100°C to + 500°C, price 

f20.00 (VAT. EXTRA) 
Write for further details to 

HARRIS ELECTRONICS (LONDON), 
138 GRAY'S INN ROAD, LONDON WC1X 8AX 

('Phone 01-837 7937) 

WW -094 FOR FURTHER DETAILS WW -005 FOR FURTHER DETAILS 



Wireless World, November 1974 a3 1 

New from AEI Semiconductors 

Four shapes 
for your diode requirement 
These four new diodes - comprising the "M" 
range - have been developed to meet demands 
for maximum availability at the lower price 
sector of the market. A 16 amps ,600v diode cost 
as little as 42p for quantities of 1000 or more. 
The range covers 6 to 70 amps. 50 to 800 volts. 

I- MMIMI MNMI ,,.,,,n,,,, 0.1" 
IIIIIIIIIII 

NMMMMMMMM 

Current/Voltage/Type No. 

I F(AV) 

Type No. 

VRRM 
Amps 100 200 400 600 800 

6 
M6-100 
M6 -100R 

M6-200 
M6 -200R 

M6-400 
M6 -400R 

M6-600 
M6 -600R 

M6-800 
M6 -800R 

M16-100 
M16 -100R 

M16-200 
M16 -200R 

M16-400 
M16 -400R 

Mlt-600 
M16 -600R 

M16-800 
M16 -800R 

25 
M25-100 
M25 -100R 

M25-200 
M25 -200R 

M25-400 
M25 -400R 

M25-600 

M25 -600R 

M25-800 
M25 -800R 

40 M41-100 
M41 -100R 

M41-200 
M41 -200R 

M41-400 
M41 -400R 

M41-600 

M41 -600R 
M41-800 
M41 -800R 

M71-100 
M11 -100R 

M71-200 
M71 -200R 

1N71-400 

M71 -400R 

71-600 

M71 -600R 

M71-800 
11/171-800R 

Suffix 'R' indicates reversed polarity (i.e. Stud Anode) 

I - 

di 

I1 
nwrrrNMNNu 

di! 
l °III '=Mhpuhkhhhn 

111111111 

SEMICONDUCTORS 

are in control 
AEI Semiconductors Ltd., Lincoln. 

Tel: 0522 29992 
Part of GEC Electrical Components Group. 

Also immediately available from: 
Black Arrow (Electronics) Ltd: 

Bristol (0272) 294313 
Coventry Factors Ltd: Coventry (0203) 24091 
Farnell Electronic Components Ltd: 

Leeds (0532) 636311 
LST Electronic Components Ltd: 

Chelmsford 69543 
W. S. McMillan & Co. Ltd.: East Kilbride 38641/4 
SDS Components Ltd.: Portsmouth 65311 
T1 Supply Ltd: Slough 33411 
J.V.N., Bromley, Kent: 01-4641245 

TAKE A CLOSE LOOK 

at a professional recorder that offers high performance, 
excellent reliability and is very easy to maintain. Ask 
yourself why so many commercial radio stations and 
recording studios are doing their best to wear them out, 
and not having much success. Decide if you need mono 
or stereo, console transportable or rack mounting versions 
and then inquire about prices. 
We are sure you will be very pleasantly surprised. 

BIAS ELECTRONICS LTD. 01-540 8808 
572 KINGSTON ROAD, LONDON SW20 8DR 

WW -011 FOR FURTHER DETAILS 

The symbol of 
sound quality. 

Indoor Column 
Speakers 
Ideal for Clubs, Cinemas, 
Concert Halls, Churches etc.; 
particularly suitable where 
acoustic difficulties are 
experienced -especially 
feedback. 
Alternative finishes 
available are Black Vynide 
or Teak. 
Power ratings from 10 watts 
RMS to 30 watts RMS. 

W410:Oneof a range of4columns avoilable. 
15 ohms impedance, or 100vline. 

For further information and address of your local stockist write to: 
K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire. 

WW -056 FOR FURTHER DETAILS WW -023 FOR FURTHER DETAILS 
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Eliminate 
TV receiver 

distortion with 
Celestion TEL 

TEL 

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

LOUDSPEAKERS 

Celestion Loudspeakers are 
engineered to the highest 
standard and provide super- 
lative sound reproduction. 
The cut -away illustration 
shows the high, mid and 
bass speakers used in the 
Ditton 44 Monitor, one of 
the most popular loud- 
speakers available to the 
discerning listener. 
A range of models is avail- 
able to suit your personal 
requirements, Celestion 
Hi-Fi Loudspeakers carry a 

five-year guarantee. 

The Hadleigh loudspeaker, was 
specially created to meet a public 
demand for a high quality speaker 
of compact proportions. Not a 

difficult task for Celestion who 
produce the most popular bookshelf 
speaker ever (Ditton 15) -but we 
set out not only to produce an 
immaculate loudspeaker with a 

sparkling performance, but to do so 
at a budget price. For the enthusiast 
seeking a really excellent Hi-Fi 
system at reasonable outlay we 
recommend without hesitation the 
Hadleigh. 

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

Check in one direct 
move with Brandenburgs 

new HV meter 
We thought it was about time somebody supplied direct reading 
meters for high voltage, so we've produced three-one for up to 
5kV, one for 15kV and one for 30kV to complement our range of 
HV power supplies. 
The meters are operated by two 9V internal batteries (800 hours 
life) linked with a built-in checking facility. Positive or negative 
ground is available, selected by a front panel switch. And, as 

with all Brandenburg products, there is a 12 months uncondi- 
tional guarantee. 

Accuracy of 1% fsd over voltage range of 0 30kV d.c. 

Less than 1;.1.A drawn at 30kV d.c. 
4.5in (114 mm) scale mirror -backed meter. 
Temperature range 5-35°C. 
Dimensions only 7 x 8 x 54 -in high (200 x 145 x 178mm). 
Recorder output. 

Yet another Brandenburg piece in the 
high voltage game 

b d b ran en u rg 
STABILISED HIGH VOLTAGE 
Brandenburg Limited, 939 London Road, Thornton Heath, Surrey. 
CR4 6J E, England. Tel: 01-689 0441 Telex : 946149 

Agents or distributors in most principal countries. P6437 

WW -065 FOR FURTHER DETAILS WW -068 FOR FURTHER DETAILS 
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NEW ARCHITECTURE IN STEREO AMPLIFIERS 
The new Cambridge P60 brings radical changes to stereo amplifier design and operational concept 

1 . Split Section level control with 
normal and overload indication 
The new Cambridge Audio P60 Integrated Amplifier represents the 
outcome of radical rethinking of conventional audio amplifier 
architecture. For many years now the fundamental fixed gain 
pre -amplifier with its attendant inadequate headroom bringing 
limiting, clipping and unwanted distortion has been the order of the 
day. The volume control, placed after most of the pre -amplifier 
stages could not be turned down to correct a signal that was already 
in overload and therefore distorted. Cambridge'Audio amplifiers are 
different. To begin with our compensation for disc equalisation to 

balance 
11 

tuner tassette volume 

OP,ck0uha,1 00 

the R.I.A.A. standard is more accurate than that of virtually all our 
contemporaries. For instance, we employ a buffer stage to eliminate 
the differences in cartridge inductance that plagues other amplifiers 
(See Readers Letter W.W. December 1973). In the new P60 Stereo 
Amplifier separate main and pre -amplifier level controls each with 
L.E.D. indicators permit the user to optimise all signal levels 
precisely - thereby catering for every variable -without 
compromise. The result is audibly less distortion with the added 
bonus of monitoring just where distortion can be introduced first 
and at what level. 

has, treble mono lo tiller ht biter tapet tape headphones pot., ampievel 
Off 

0 

grad 
°steep 0 cancel 

stereo out out normal normal 
Cambridge Audio P60 

2. Record and Playback facilities for three 
tape recorders used individually or combined. 
The following block diagram best explains the logic. At first sight 
the flexibility of the arrangement above is clearly apparent. In 
addition, interesting new possibilities arise-hitherto unavailable on 
other products such as the ability to record programme A on Tape 

CASSETTE 

TUNER O 

O AUX 

CASS 

O PII 

TAPE 1 

O t 

-4 / 
PRE AMP VOLUME 

RECORDING PROD 

PROG. A 

T55 TUNER 

CASSETTE 

SOCKET 

I J 

Recorder 1 whilst at the same time replaying programme B on Tape 
Recorder 2 and recording it on Tape Recorder 3, with full 
monitoring facilities and the ability to modify the frequency 
response. 

TONE 

TAPE 2 

REPLAYING PROG .e 

TAPE 1 

POSITION 

RECORDING 
PROG. b 

Cambridge 
Audio 

O 

POWER AMP LEVEL 

REPLAY MONITORING OF PHOT B 

/0-1 H> 

for people who listen to music 

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

WW -104 FOR FURTHER DETAILS 
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More than 350 
different types 
to choose 
from 

vitality's 
the name for 

miniature and 
sub -miniature 

(amps. 
If you can't find the lamp you need 

from the 350 different types of Vitality 
sub -miniature and miniature lamps just 
pick up the phone and ask for the Vitality 
applications service. 

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

Write for the Vitality catalogue 
for full details on the range and appli- 
cation notes, or phone us if you have a 

special requirement for conventional or 
unusual environments, wherever a light 
source is needed for illumination, reference, 
indication or warning. 

Vitality Ltd 
BEETONS WAY, BURY ST EDMUNDS, SUFFOLK. 
TELEPHONE: 0284 62411.TELEX: 81295. 
Authorised Distributors 
Black Arrow Electronics Ltd. 
Wirelect House, St. Thomas Street, Bristol BS1 6JW 
Telephone: Bristol (0272) 294313. Telex: 449150 
Farnell Electronic Components Ltd. 
Canal Road, Leeds LS12 2TU 
Telephone: Leeds (0532) 636311. Telex: 55147 
Townsend -Coates Ltd., Coleman Rd., Leicester LE5 4LP 
Telephone: Leicester (0533) 768561. Telex: 34321 
Valiant Electrical Wholesale Company, M 

20 Lettice St., Fulham, London SW6 Tel: 01-736 8115 > 
WW -099 FOR FURTHER DETAILS 

The symbol of 
sound quality. 

P.A. & Disco Speakers 

Designed to satisfy the demand 
for high quality sound required 
by Discotheques and advanced 
PA systems. 

Ideal for mobile use. 
Finished in Vynair for 
style to match 
performance. 
Power rating from 25 

watts RMS to 100 watts 
RMS. 
R12DXH. One of a range of six 
superb Power speakers. 

For further information 
and address of your local 
stockist write to: 
K.F. Products Ltd., 
Ashton Road, Bredbury, 
Stockport, Cheshire. 

WW -024 FOR FURTHER DETAILS 

METER PROBLEMS? 

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

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 011837/7937 

WW -016 FOR FURTHER DETAILS 
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HIGH POWER DC -COUPLED AMPLIFIER 
* UP TO 500 WATTS RMS FROM ONE CHANNEL 
* DC -COUPLED THROUGHOUT 

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

MISMATCH, ETC. 

* 3 YEAR WARRANTY ON PARTS AND LABOUR 

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in 
Industrial, and Research applications in this country. It is DC -coupled throughout so providing a power 
bandwidth from DC to over 20,000Hz. The ability of the DC300A to operate without fuss into totally 
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex 
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels 
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended 
amplifier pro,viding over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to 
DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration 
of this fine equipment please let us know. 

Power Bandwidth DC-20kHz a 150 watts + 1db, - Ddb. Slewing Rate 8 volts per microsecond 
Power at clip point (1 chan) 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity 
Phase Response +0, -15' DC to 20kHz. 1 watt 80 Input sensitivity 1.75 V for 150 watts into 89 
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms 
Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection 
Damping Factor Greater than 200 DC to 1kHz at 89 Power supply 120-256V, 50-400Hz 
Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount, 7" High, 91" Deep 
Other models in the range: D60- 60 watts per channel D150 - 150 watts per channel 

MACINNES LABORATORIES LTD 
MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE, 

SAXMUNDHAM, SUFFOLK IP17 2NL 

TEL (0728) 2262 2615 

WW -055 FOR FURTHER DETAILS 

A NEW STANDARD FOR SOUND REPRODUCTION 
H D250 High Definition Stereo,Control Amplifier 

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

The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home. 
Improvements have been made in respect of performance, engineering design and quality of construction. 
We believe that no other amplifier in the world can match the specification of the H D250. Look at extracts 
from the specification below. 

Power output. Overload margin. 
Rated: 50 watts average continuous power per 

channel, into any impedance from 4 to 8 

Disc input 40 dB min. 

ohms, both channels driven. Hum and noise output. 
Maximum: 90 watts average power per channel into 

5 ohms load. 
Disc: -83dBV Measured flat with noise band- 

width of 23kHz. 
Distortion. -88dBV Measured with 'A' weighted 
Pre -amplifier: Zero. (Cannot be identified or measured characteristic 

as it is below inherent circuit noise.) Line: -85dBV Measured flat. 
Power amplifier. -88dBV 'A' weighted. 

at rated output: Less than 0.02% (typically 0.01% at 1 kHz). Size: 17 inches X 4; inches x 11 inches deep 
at 25w output: Typically 0.006%. overall. 

Weight: 21 lb. 

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

RADFORD AUDIO LIMITED, BRISTOL, BS3 2HZ Telephone: 0272 662301 

\\ v.-019 FOR FVRTHF,R DETAILS 
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Acclaimed as the World's beading 
telescopic tìltover tower in the 
field of radio. communication 

Models from 25' to 120' 

Look for the nam, 

STRUMECH 
Strumech. Engineering Cottd - 

Coppice Side. Brownhills, Walsall, Staffs. 

WW -010 FOR FURTHER DETAILS 

TOKO 

/tow 
/ease 

AM/FM 

TUNER 

Type 703UA is an FM Tuner with an 
associated AM gang. 87-109 MHz supply 
voltage +6 IF Bandwidth 400 KHz noise 
10dB max. AFC ± 150 KHz at 108 MHz. 
3 : 1 reduction gear 3600 rotation AM 
gang 2 x 323 pf plus 12 pf trimmer. 

WW -017 FOR FURTHER DETAILS 

*Use economical 35mm film. 

*Pulse operation up to 4f.p.s. 

*Optional large capacity 

Osciflcscope film magazines. 

kClocicworlc or electrical cameras operation. 

More complete details available on request from: 

Telford PRODUCTS LTD. 
WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone:m.9981011 Telex:935524 
L°L1!LVi A MEMBER COMPANY OF BENTRM INDUSTRIES LIMITED 

VW -049 FOR FURTHER DETAILS 

LOGIC PROBE 340 
Generates a single minus pulse 

of 02±-0.05 millisecond. 
Built-in pulse generator 
REO & GREEN -LEO APPLIED LOGIC LEVEL INDICATOR * Wrong polarity& overload protectors provided * Detection of the peak value of input waveform * Open circuit or faulty IC can be detected 
* All logic levels are visible at a glance * Unique high/low level probe 

H 

For use in 
detecting M, 

VIL flip-flop 
and other pulse 

circuits 

Each £14.00 
including pp + VAT 

Discounts for quantity 

ASSOCIATES LIMITED ' 

Bishop's Stortford, Herts. Tel: 0279 56347. Telex: 81657 Jaylamps Ston. 

OAHU 
AEL 

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

WW -020 FOR FURTHER DETAILS WW -014 FOR FURTHER DETAILS 
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REVOX A77 Series 

. , 

The ideal 
machine for 
logging applications. 
Available in speeds from 16 ips. 
5KHz band -width. Other configurations also 
available for immediate delivery. 

REVOX 
REVOX A700 Series 

MIR ILI L RIM. --w' 
. r 118s 

3 -speeds. Full deck logic. Four inputs. 
Crystal servo control. Tape footage counter. 
Servo tape tension. 

Write for full information. Scotch 207-lowest UK price. IMMEDIATE DELIVERY-ALL MODELS 

NOTE NEW ADDRESS- HIRE SERVICE AVAILABLE 

Industrial Tape Applications 
5 Pratt Street, London NW1 OAE.Tel: 01-485 6162 Telex: 21879 

WW -100 FOR FURTHER DETAILS 

First-class 

MAPLIN 
P.O. 

VATPlease 

post 

Box 

pre 

3, 

-paid 

Rayleigh, 

ELECTRONIC 

FREE 

envelope 

Essex. 
add 8% 

in U.K. 

supplied 

(15p 

Tel: Southend-on-Sea 
to the 

hand((ing 

free 

final 

with 

SUPPLIES 
total. Post 

charge on 

every order. 

(0702) 
and 
orders 

Packing 
44101 

under 

*SD 
SERVICE 

£1) 

CATALOGUE LINEAR I.C.s 
Send just 25p NOW! for our superb 80 -page CATALOGUE. It's packed with photographs, illustrations, 
and pages and pages of detailed data on our complete range of transistors, diodes, I.C.s etc., etc. 
Seeing exactly what you're buying makes ordering so easy! 

NE 558V 
MFC4000B 8-pin OILMFC 6040 

LEAFLET MES 24: Describes a reverberation module with a choice of two different spring units. (Just send 
s.a.e. please for leaflet.) 

38p 69p 86p 
LEAFLET MES 51: Describes a complete electronic organ which can be constructed using our high - 
quality component parts. These are designed so that they may be used later as the basis of a series of larger 
and more sophisticated designs. (Please send 15pfor Leaflet MES 51.) CA3046 I4 -pin DIL 69p SG1495D 14 -pin DIL £2.70 

LH0042C TO5 £4.25 SG3402N 14 -pin DIL £ 1.69 

STOP PRESS! LM380N 14 -pin DIL £1.32 pA747C 14 -pin DIL 45p ORGAN BUILDERS MCI303L 14 -pin DIL .... £1.39 pA747C 14 -pin DIL £1.05 
MES announce the very latest development in organ Two revolutionary new lines from NIES MC 1310P 14 -pin DIL .... £3.15 pA748C 8 -pin DIL 39p 
circuitry. A NEW MFC 8010 £1.20 pA7815 TO3 £2.30 

THE DM02 . COAXIAL PLUG MFC 9020 £1.39 pA796 (MCI496) TO5 95p 
13 Master Frequencies on ONE tiny circuit board. .2,..,...., Exceptionally high quality, MVR 5. 12 or i5V T03 ... £1.60 ZN4I4 TO16 £1.20 
LOOK AT THESE AMAZING ADVANTAGES small and compact. For use NE561B 16 -pin DIL £4.48 * 13 frequencies from C8 to C9. * Each frequency _ with 750 low -loss cable. digitally derived from a SINGLE h.f. master oscillator. 
* Initial " Ridiculously simple assembly tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 

, makes them far quicker [o use. 
DRIFTS! * External control allows instant tune-up 
to other musicians. * Outputs will directly drive most t 

-pm No threads to jam. No solder- 
-" '" ing required. Unique design. 

pA741C PA 723C LM 301A 
types of dividers including the SAJ110. * And each -^` Extremely economical. 

8 -pin DIL T05 or 14 -pin DIL 8 -pin DIL 
output can also be used as a direct tone source. * Vari- 
able DEPTH AND RATE tremulani optional extra * Gold-plated plug-in edge connexion. * Complete 

- - 

_ 

ORDER AS 
pack of ten 75p SLIMGRIP 10 361' pf 75p 5 p 39p 

fibreglass board (including tremulant if required) ONLY Pack of hundred £6.75 SLIMGRIP 100 
3.7in.x4.5in.* Very low power consumption. A BCD OUTPUT 10 -DIGIT SWITCH * EXTREMELY ECONOMICAL * S.a.e. please Marks the end of the old-fashioned thumb -wheel switch. These 
PRICE. * Ready -built, tested for full technical precision slide -operated switches enable any number from 0 and fully guaranteed. 
DM02T c N tremulani) ONLY 

details. to 9 to be selected in one swig SYNTHESISERS 
£14.25. 
DM02 (without trcmulant)£12.25. 

Trade enquiries 
welcome. 

action. Big (7 X 11 mm)easily `c rs 
readable 7 -segment type num- parts stock all the for the "Electronics Today International" 

SAJ110 7 -stage frequency dividers in one 14 -pin DIL ber indicator built in. Pins synthesiser including all the P.C.B.s required and all the metalwork 
package. Sine or square wave input allows operation are at standard D.l.L.spacings. _- including a drilled and printed front panel for a truly professional finish. 
from almost any type of master oscillator including the Long -life gold-plated beryllium 1 [- 7 5 Some of the circuits in this brilliant design are entirelyoriginal. gInternational DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw -tooth b the addition 

bronze contacts rated 0.5A at -' 
12x. Overall 45 

Independ ent authoritative opinions agree, the E.T.I. 
ofá few components. SAJI10: £2.63 each OR special 
price for pack of 12: £25.00. Sae. please for data sheet 

size only X 
12X IOmm. Pricef138 each `'"`'. 

TYPICAL FRONT PANEL 

Synthesiser is technically superior to practically all synthesisers available 
today. S.a.e. please for our detailed price lists. 

WW -037 FOR FURTHER DETAILS 



a38 Wireless World, November 1974 

Our 
electronics 
are a signal 
success 

MA (. a 0 
Our manufacturing resources could contribute to your 
success, too! We've chalked up many years of service 
to ministries, government departments, armed forces, 
and a formidable list of significant names in industry. 
They all come to Whiteley for the specialist knowhow 
and resources we have developed. Can we help you? 
We can build to your drawings and specification, or put 
our design departments at your service, as needed. From 
a small component to a complete system, in audio work, 
relay switching circuits, control systems, and many 
other spheres-our facilities are ready. The Whiteley 
organisation is self-contained. The manufacturing 
resources are backed by our own toolroom, sheet metal 
working and press shops, plating and finishing lines, 
coil and transformer winding shop, plastics moulding 
shop and a modern new cabinet factory. Capitalise on 
all these Whiteley facilities-call us in for a look at your 
next electronics need. You'll be in good company! 

Whitele 
versatility... 

ELECTRONIC & ELECTRICAL DESIGN 

PRODUCTION CAPABILITY 
CABINET MAKING 

SHEET METAL FORMING/FINISHING 

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

WW -096 FOR FURTHER DETAILS 

Down to your last 
voltage stabiliser? 

Don't give up. 
EEV are still making a 

wide range of rugged, reliable 
voltage stabilisers and 
reference tubes. 

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

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

EEVand M-OV 
know how 

EteusH 
ELECTRIC 
VALVE 
CO LTD 
MADE IN 
ENGLAND 

ENGLISH ELECTRIC VALVE CO L D Chnlmsfnrd Essex England CM1 20U 
L -I 0245 r,177] 95103 Crams En, IPClrçnChelrnsfOlrf S8Cg 

WW-I 11 FOR FURTHER DETAILS 

BIG BOOST 
FOR THE GARDNERS 

RANGE 
50Hz 00V\ Square Wave Inverters 

If It's produced by Gardners it must 
be something special. and it is! 
Now available, models 107A and B are 
precision built inverters providing 
240 volts a.c. from 12 and 24 volt 
battery systems. 

Both models offer unusually high 
output ratings enabling the user to 
operate many conventional loads such 
as lighting and small power tools in 

situations where main power supplies 
are not available. 

Ga dners inverters are designed to 
drive any mains operated equipment 
which is not unduly sensitive to the 
difference between sine and square 
waveforms. Incandescent lamps. TV sets, 
electric drills are typical of a 
wide field of possible applications . 

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

Brochure GT 28 gladly sent on request. 

Gardners 
Specialists in Electronic Transformers and Power Supplies 

GARDNERS 
TRANSFORMERS LIMITED 

Gardners Transformers Limited Christchurch Hampshire BH23 3PN 
Telephone 02-015 2284 TELEX 41276 GARDNERS XCH. 

WW -070 FOR FURTHER DETAILS 
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this is Otani 

Otan DP4050 
Ideal for 1 cassette copy or 10,000 

From Japan's biggest manufacturer of Tape 
Duplication equipment, the DP4050 reel to cassette 
copier. 

Foolproof operation for non -skilled personnel. 

Eight times copy speed. 

Automatic cycle through Record -Rewind -Stop. 

Absolute consistency in manufacture through 
large volume production. 

Modular construction. 

Servo -controlled direct capstan drive. 

Industrial Tape Applications 
Q 5 Pratt Street, London NW1 OAE.Tel: 01-485 6162 Telex: 21879 

WW -101 FOR FURTHER DETAILS 

chart recorder 
TYPE CR100 
Designed and built to professional standards this British 
product introduces a new price/performance concept in pen - 
recording. Modular design and optional facilities permit an 
advanced system to be built up at a modest cost. 

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

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

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

Compact, robust design 

Basic Recorder £218.90 
Pre -amplifier from £39.60 
(prices subject to V.A.T.) 

>.>. IIoyll Instruments Limited 
Brook Avenue, Warsash,Southampton S03 6HP. Tel: Locks Heath 4221 
Telex No. 477042 JAY JAY - SOTON 

WW -048 FOR FURTHER DETAILS 
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U.V. Recorder, 
Storage Stops, 
Scope &Camera? 

The alternative! 
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RECORDING OSCILLOSCOPES 
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Medelec Fibre Optic Recording Oscilloscopes 
are highly versatile top quality general 
purpose units specially designed for industry 
and research. They are based on the wide 
experience gained by Medelec in the exacting 
field of medical instrumentation. 

ry High quality, low cost recording 
Wideband brilliance modulation 
Five Recording Modes include Raster 

Simultaneous recording and viewing 
Single frame or continuous records 
from a built-in camera 

For full technical details or a personal 
demonstration of the FOR -4 or any Medelec 
unit please contact us. 

medelec 
Medelec Limited Woking Surrey 
Tel: Woking (048 621 70331 Telegrams: Medelec Woking 

N ---053 FOR Ft RTIIER UEI AILS 

The symbol of 
sound quality. 

Outdoor Weatherproof 
Speakers 

Specially constructed for outdoor 
use with complete weather and 
water protection built in. 

Power ratings up to 25 watts RMS. 

An example of a weatherproof speaker 
from a range which even includes an 
underwater speaker. 

For further information and address 
of your local stockist write to: 
K.F. Products Ltd., Ashton Road, 

Bredbury, Stockport, Cheshire. 

WW -026 FOR FURTHER DETAILS 

from 
STARWET 

Spectrum Analyser 
Module ST858 

SPECIFICATION: Frequency range 10 MHz to 850 MHz in two 
calibrated ranges Sensitivity Better than 50 my for 0.5V per cm 
Resolution Better than 25 KHz. Dispersion From less than 1 MHz 
to 400 MHz variable Input Via 50 ohm BNC connector on front panel 
Output 1 Coax cable for connection to Y input on scope Output 2 
Coax cable for connection to sync. input on scope Power require- 
ments 240 volts AC 50 Hz 10 watts. (Other voltages and frequencies 
available as required) Size Width 1lin (28cm.I Height 4.375ín. 
(1 1 .2cm.I Depth 8.5in. (21 6cm.I Nett weight 7.51bs (3.4 Kgi Gross 
weight 1 Olbs (4.5 Kg.) 

For further details contact the sole distributors of 
STARWET equipment: 

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

WW -1 10 FOR FURTHER DETAILS 
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Fly with us to 
electronìca 74 
Special rate visits to 
Munich sponsored by 
Electronics Weekly 
and Wireless World 
in conjunction with 
Page & Moy Ltd. 
RETURN FLIGHT BY SCHEDULED 
AIRLINES VIA HEATHROW 
HOTEL ACCOMMODATION 
COACH TRANSFERS BETWEEN 
AIRPORT/HOTEL AND 
EXHIBITION 
EXHIBITION CATALOGUE 
AND ENTRANCE TICKETS 
RECEPTION PARTY IN MUNICH 

ELECTRONICA 74 
Electronica 74 is held every two years and is one of the top 
three European electronics exhibitions. 
Products on show this year range from components, 
semi -conductors to production equipment, instruments 
and materials. There will be over 1,700 exhibitors from 28 
countries, including about 70 from the U.K. 

SHORT STAY VISITS £87 
You have a choice of three dates giving you 
2 nights in Munich : 

(a) Thursday 21st November to Saturday 23rd 
(b) Saturday 23rd November to Monday 25th 
(c) Monday 25th November to Wednesday 27th 

For all 3 trips you have the choice of the 
following flights: 
Day 1 - Depart Heathrow 09.35 arrive Munich 11.15 
Day 3 - Depart Munich 12.00 arrive Heathrow 13.50 
or 
Day 1 - Depart Heathrow 14.45 arrive Munich 16.25 
Day 3- Depart Munich 17.15 arrive Heathrow 19.05 
Return flight is by scheduled airline of British Airways or 
Lufthansa between London and Munich. Accommodation 
in twin bedded rooms on a bed and breakfast basis at the 
Esso Motor Hotel. Return coach transfers between hotel 
and airport. Three days coach transfers between hotel and 
exhibition. Exhibition catalogue and entrance tickets. 
There will be a reception party to welcome you in Munich. 
A limited number of single rooms are available at a 

supplement of £6.00 per person. 

EXTENDED STAY VISIT £135.00 
If you wish to visit Munich for the duration of the 
Exhibition we have organised a visit from Tuesday 19th 
November to Thursday 28th November, allowing 
10 days/9 nights in Munich. The return flight is via 
Heathrow by scheduled airlines. Single room 
supplement of £27.00 per person. 

Further details may be obtained by using the form 
below or by ringing Louise Griffiths: 
Tel. No. 0533-51211. 

electronica 74 

To : EWDS Electronica, Page and Moy Ltd., 136-138 London Road, Leicester LE21 EB 

Please send me complete details of the short stay visits 

Name (please print) 

C 

the extended stay visit J 
(please tick which applicable) 

Address 

L6th International Trade Fair for 
Components and Production Facilities 

21 st -27th November Munich 1974. Telephone No. 

ATOL No. 133BC 
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RADIO MASTS LIMITED offer a full 
range of standard and specialized struc- 
tures for the radiotelephone communi- 
cations industry, together with the 
services of skilled riggers for erection 
and installation. Consult us also on the 
supply and installation of antenna 
systems and associated hardware. Full 
details and quotations supplied on 
request. 

I'M RADIOMASTS 
19 CROSS STREET MOULTON 
NORTHAMPTON, ENGLAND 
CABLE RAMAR NORTHAMPTON er 491 572 

WW -064 FOR FURTHER DETAILS 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, higher 
pay? "New Opportunities" shows you how to 
get them through a low-cost home study course. 
There are no books to buy and you can pay -as - 
you -learn. 

This helpful guide to success should be read 
by every ambitious engineer. 
Send for this helpful 76 -page FREE book now. 
No obligation and nobody will call on you. It 
could be the best thing you ever did. 

U HICUT OUT THIS COUPON MIMI NMI Ñó. CHOOSE A BRAND NEW FUTURE HERE! 
Tick or state subject of interest. Post to the address below. 

Build -As -You -Learn 
PRACTICAL RADIO AND 

ELECTRONICS (with kit) 
Electrical Engineering 
Electrical Installations and Wiring 
Electrical Draughtsmanship 
Electrical Mathematics 
Electronic Engineering 
Computer Electronics 

Computer Programming 
General Radio and TV 

Engineering 
Radio Servicing, Maintenance 

and Repairs 
Transistor Technology 
C. & G. Installations and Wiring 
C. & G. Electrical Technicians 
C. & G. Telecommunications 
Radio Amateurs' Exam. etc., etc. 

ALDERMASTON COLLEGE 
Dept BVVW95, Reading RG7 4PF 

NAME (Block Capitals Please) 

ADDRESS 

Other sublects 
Accredited by C.A.C.C. 

BWW95 

Age 

Membdr of A. B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

SHEET MÉraFOLDING MACHINES 

BENCH MODEL 
36" X 18 gauge capacity ... £40.00 carr. free 
24" x 16 gauge capacity ... £38.00 carr. free 
Also the well-known vice model of 
36" X 18 gauge capacity ... £21.00 carr. free 
24" x 18 gauge capacity ... £15.00 carr. free 
18" X 16 gauge capacity ... £15.00 carr. free 
Add 8% VAT to total price of machine 

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 40 3997 

WW -007 FOR FURTHER DETAILS 

BUILD 

A PROFESSIONAL TELEVISION CAMERA 
Complete kits available as designed by "Mullard" Includes a compre- 
hensive construction manual, less tube and lens at E60.00 ,VAT. 
Lens and tubes also available from stock. UHF Modulator Kits at 

£7.19 including P. & P. & VAT. Allows standard domestic TV to be 

used as monitor (Modulator also suitable for TV Tennis and other 
similar games). 

Send 5p stamp for illustrative brochure and price sheet. 

CROFTON ELECTRONICS 
124 COLNE ROAD, TWICKENHAM, MIDDLESEX TW2 6QS 

Tel. 01-898 1569 

WW -203 FOR FURTHER DETAILS 



Wireless World, November 1974 a43 

Next time you need instrument cases, cabinets or 
consoles, made in wood talk it over with Whiteley. It 
could be a very profitable discussion for you. Our new 
woodworking plant is ready with the most up-to-date 
machinery, to provide speed and quality in volume 
production. We can work from your drawings, or design 
to meet your needs. Tell us the problem. Our specialist 
experience spans acoustics, heat dispersal and many 
other problems met in instrument packaging-and it's 
all at your service. 
We can produce cases and cabinets of all kinds, acoustic 
hoods, desk consoles, wall boards, loudspeaker enclo- 
sures etc., in veneers to any specification, polished or 
lacquered, and finishes in cellulose or melamine. We 
can assemble the electronics in the case if you so desire. 
In fact, we can provide as many facilities as you need, 
from instrument design to sheet metal work and plastics 
moulding. Many of the big names in industry cure their 
production headaches by calling in Whiteley. When can 
we meet you? 

Whitele 
versatility... 

ELECTRONIC & ELECTRICAL DESIGN 

PRODUCTION CAPABILITY 
CABINET MAKING 

SHEET METAL FORMING/FINISHING 

II 

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

WW -097 FOR FURTHER DETAILS 

NEW LOW COST 

INSTRUMENTS 

4111111111111111111111k 643 
6 FUNCTION w .m. all. GENERATOR 

t®.öró 6 £75 + 75p p.&p. s r + VAT 

Accurate Digital Frequency Setting 

Wide Range External Control of Frequency 

Triangle, Squarewave and Low Distortion Sinewave Outputs 

Simultaneous Outputs 

WIN 

1,01.1111/1 
744 

COUNTER 
TIMER 

£65 + 75p p.&p. 
eo- + VAT 

Measures Frequency, Period and Time 
30MHz Frequency Range 

Sensitive, Protected FET Input 

O.M.B. ELECTRONICS, 
RIVERSIDE, EYNSFORD, KENT 

Tel FARNINGHAM (0322) 863567 
WW -050 FOR FURTHER DETAILS 

GRAMPIAN REPRODUCERS LTD 
HANWORTH TRADING ESTATE, 

FELTHAM, MIDDLESEX. 
TELEPHONE:01-894 9141. 
GRAMS: REAMP FELTHAM 

S 

JACW, X 170 \1 -082 FOR FURTHER DETAILS 
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r RADFORD 
AUDIO MEASURING INSTRUMENTS 

LOW DISTORTION OSCILLATOR SERIES 3 

A continuously variable frequency laboratory oscillator 
with a range 10Hz-100kHz, having virtually zero distortion 
over the audio frequency band with a fast settling time. 

Specification: 
Frequency range: 

Output voltage: 

Output source resistance: 

Output attenuation: 

Output attenuation accuracy: 

Sine wage distortion: 

10Hz-100kHz(4 bands) 

10 volts r.m.s. max. 

150 ohms unbalanced 
(optional 150 ohms unbalanced, 
plus 150/600 ohms balanced/floating) 
0-100dB (8-10dB steps + 0-20dB 
variable) 

1% 

Less than 0.002% 10Hz-10kHz 
(typically below noise of measuring 
instrument) 

Square wave rise and fall 
time: 40/60 n.secs. 

Monitor output meter: Scaled 0.3, 0-10, and dBV. 

Mains input: 1 10V/130V, 220V/240V 
Size: 17" (43cm) X 7" (18cm) high X 8;" 

(22cm) deep 

Price: 150 ohms unbalanced output: £250 
150/600 unbalanced/balanced floating output: £300 

DISTORTION MEASURING SET, SERIES 3 

(illustrated above) 

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

Specification: 
Distortion range (f.s.d.): 
Input voltage measurement 

range: 
Input resistance: 
High pass filter: 
Power requirement: 
Size: 

Price: 

5Hz-50kHz (4 bands) 

0.01%-100% (9 ranges) 

50mv-60V (3 ranges) 

47K ohms on all ranges 

12dB/octave below 500Hz 
2 X PP9 included 
17" (43cm) X 7" (18cm) high X 8'-*" 
(22cm) deep 

£200 

Now available in reasonable delivery time 

RADFORD LABORATORY 
INSTRUMENTS LIMITED 

Bristol BS3 2HZ 
Telephone 0272 662301 

Wireless World, November 1974 
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PROFESSIONAL 
TAPE TRANSPORTS 
and multi -channel electronics 
for studio and industrial use 

41® 

1 
Type 19 
25mm model 

* Tapewidths up to 25mm 
* Speeds: 3mm/s minimum up to 152cm/s max 

2 and 4 speed models 
* Reel Capacity up to 29cm 
* Remote Control Facility 
* Tape Tension Control 
* Automatic Interlock against misuse 
* Special models to customer requirements 

BRENELL ENGINEERING CO LTD 
231-5 Liverpool Road. London N1 1LY. Tel: 01-607 8271 

WW -077 FOR FURTHER DETAILS 

Principles and Calculations for 
Radio Mechanics Part 1 

R. A. Bravery and A. P. Gilbert 
Part of the Radio, Television and Electronics 
Servicing Series, this volume deals with the 
subject matter for Part 1 of the City and Guilds 
Radio Mechanics Course 222. 
1974 152pp., illustrated 0 408 00119 4 £1.50 

Rapid Servicing of Transistor 
Equipment 2nd Edition 
Gordon J. King 
This completely revised second edition takes 
account of recent developments such as 
capacitor -diodes, f.e.t.s and integrated circuits. 
1973 180pp., illustrated 040800116X £1.90 

Robotics 
John F. Young 
The object of this book is to present a 
comprehensive and orderly account of the 
principles and practice of robotics. It will 
provide a valuable source of reference for 
research workers and those in related fields. 
1973 304pp., illustrated 0 408 70522 2 £6.00 

Obtainable through any bookseller or front 

NEWNES-BUTTERWORTH 
Borough Green, Sevenoaks, 

Kent TNI5 8PH. Tel. Borough Green 2247. 

WW -109 FOR FURTHER DETAILS 
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MEASURE FREQUENCY ANY- 
WHERE WITH MULTIMETERSIZE 
INSTRUMENT POWERED BY 
FOUR PENCELLS 
Latest technology miniature device 
uses four 0.3" LED digits to display 
frequency. 5 ranges with coupled 
decimal point give resolution of 
0.1 Hz to 1 kHz in decade steps. 

TAKES UP ALMOST NO BENCH 
SPACE. 
LOW PRICE. £79.50 inc p&p ex vat. 
Mains PSU available which fits 
inside ready drilled case. 

MINIATURE 
BATTERY 

FREQUENCY METER 
FM -1 

FOUR -DIGIT MEMORY 
DISPLAY 

FIVE RANGES 
4 ppm CRYSTAL 

SIZE 6'-1x34x2,4 in 
-including knob 

and terminals 

ShElron INSTRUMENTS LTD., 24 Copenhagen Street, LONDON N1 Tel: 01-278 6273 

WW -086 FOR FURTHER DETAILS 

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

£1 from newsagents or £1.35 inclusive 
by post from the publishers. 
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Please send me copy/copies of Wireless World Annual 1975 
at £1.35 each inclusive. I enclose remittance value £ 
(cheques payable to I PC Business Press Ltd). 
Name (please print) 

Address 
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COMMUNICATIONS ELECTRONICS 

CRYSTAL 

FREQUENCY 

STANDARD 
LATEST IN THE RANGE TYPE 101 
OUTPUTS 1MHz, 100KHz, 10KHz 
STABILITY 5 parts in 101° £80 

8 DIGIT INSTRUMENTS 
WITH CRYSTAL OVENS 

SENSITIVITY 10mV 
STABILITY 3 parts in 108 

FREQUENCY COUNTERS 
5 DIGIT TYPE 301 32MHz 
SENSITIVITY 50mV 
STABILITY 3 parts in 106 £75 

6 DIGIT TYPE 
401 32MHz 

SENSITIVITY 10mV 
STABILITY 1 part in 106 

£115 
TYPE 501 32MHz f170 TYPE701M 50MHzt:27 f205 
TYPE 501 M32MHzV:2 f195 TYPE801AM300MHzM7 T,,,f285 
TYPE 701 50M Hz f180 Prices exclusive of VAT 

Electronic START/STOP version PLUS £12 
Write for illustrated leaflet 

Directly coupled input and customers specific requirements to order 
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PRINTED CIRCUIT BOARD TRANSFER SYSTEMS 
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Acid resistant transfers for direct application to P.C. Board. This is a 

new approach to printed circuit board manufacture, giving a pro- 
fessional finish with all details that an electronics engineer would 
require, including all drilling positions automatically marked. 

Ideal for single unit boards or small quantities. All at a very low cost 
-for example an average 6" X 4" layout would cost less than 30p, 
and the time taken under one hour, including etching to complete. 

The system is simple, briefly it consists of 10 sheets of self adhesive 
acid resistant transfers made in required shapes-i.e. edge connec- 
tors, lines, pads, dual in line I.C."s, 8-10-12. T.0.5 Cans, 3-4 lead 
transistors, etc., etc., which only require pressing into the required 
positions on the printed circuit board before etching. 
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The printed circuit transfer system is a genuine offer to the public 
and industry. A full money back guarantee is sent with each order, 
trade prices on application. 

List of Prices 

Complete system including post and VAT £2.00 

Individual sheets 22p 

Sample sheet 22p 

Printed circuit board PCB transfer systems patent applied for. 

E. R. NICHOLLS, 46 LOWFIELD ROAD, STOCKPORT, CHESHIRE 
TELEPHONE NUMBER: 061-480 2179 

The symbol of 
sound quality. 

Background Speakers 
Outstanding results from small, 
inexpensive speaker enclosures. 
Sturdy cabinets either hand 
veneered in teak or covered in 
Black Vynide. 

Power ratings 
from 1 watt RMS 
to 8 watts RMS. 

W8DS. One of a range of 
tour small speakers- 
bookshelf or wall mounting- 
slim line, square,wedge 
or corner cabinet fitting. 

For further information and address of your local stockist write to: 
K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire. 

Contractors to H.M. Govt. P.O. 
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1 MODEL 8 MK.V 
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LEDON INSTRUMENTS LTD. 
76-78 DEPTFORD HIGH STREET, 

LONDON 5E8. 
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GLADSTONE WORKS, GLADSTONE RD., 

FOLKESTONE, KENT. 

TEL: (STD) 0305 57555 

WW -025 FOR FURTHER DETAILS WW -092 FOR FURTHER DETAILS 
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... and now a comprehensive 
range of Hybrid Microcircuits. 

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

integrated circuits. Prices on request. 
Teonex offers more than 3,000 devices. They are competitively priced and they 

are superlative in performance because the company imposes strict quality control. 
Teonex concentrates entirely on export and now operates in more than sixty countries 
on Government or private contract. All popular types in the Teonex range are nearly 
always available for immediate delivery. Write now for ".. 
technical specifications and prices: Teonex Limited, TEONEX AVAILABLE ONLY 
2a Westbourne Grove Mews. London W11 2RY, FOR EXPORT 

England. Cables: Tosuply London W11 Telex 262256 
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TPA SERIES -D 
integrated circuít 
power ernplifiat 

TPA 50 - D Specification 
Power Output 

Freq Response 

Total harmonic 
distortion 
Input sensitivity 
Noise 
Rise time 
Price 

100 watts rms into 4 ohms 
65 watts rms into 15 ohms 

+0.1dB 20Hz to 20KHz into 
15 ohms. -1dB at 150KHz 
Less than 0.04% at all levels up to 
50 watts rms into 15 ohms 
OdBm 
-100cß 
2 u seconds 

£59 plus V.A.T. 

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

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

when reliability 
and quality count 

Magnetrons, Klystrons, T.W. Tubes, Transmitting 
Valves, Industrial Valves, T.V. Picture Tubes, 

Cathode Ray Tubes, High Reliability Valves and a full 
range of Receiving Valves always available. 

Professional import and export 
enquiries welcomed. 

EDICRON LIMITED 
Redan House, 1 Redan Place, London W2 4SA 
Telephone: 01-727 0091/ 2 Telex: 265531 
Cables: Edicron London W2 
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FM STEREO TUNER 
(WIRELESS WORLD, APRIL/MAY) 

We are pleased to announce that orders 
for cabinets and chassis kits for our F.M. 
Tuner design can now be accepted. 

These include a solid wood cabinet (not 
veneered), all sc-ews, nuts and bolts, plugs 
and sockets, plated steel chassis and two- 
tone anodized and printed front panel. Details 
of these kits will be sent automatically to all 
past customers. 

New customers are invited to send a SAE 
(9" X 6" preferred) for full details and prices 
of all our kits to build this high-class tuner. 

All parts for the main receiver board, the 
stereo decoder board, power supply and 
switch units are now available ex -stock. 

SAE please to: 33 Restrop View, 
Purton, WILTS 
SN5 9DG 
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For the Service Engineer 
with dynamic performance 

and terrific versatility 

The Telequipment D61 Oscilloscope 
Service engineers, it's all for you in 

Telequipment's D61. In a robust, compact 
package you have all the tools of your 
trade. The D61 gives you single beam, 
dual -trace and X -Y modes; automatic 
selection for TV line or frame displays, and 
for chopped or alternate modes. 

The lightweight easily portable D61 provides 
a wide ranging performance at the minimal 
cost of £125*- a sum quickly recoverable 
in the time saved by the simplicity 
and reliability of its operation. 

`Exclusive of VAT 

A minimum of controls makes it extremely 
simple to use and gives room for a large bright 
8 x 10cm display. These features, plus the 
superb triggering qualities built into the 
instrument make the D61 ideal for the 
discerning test engineer. 

For full details contact 

TELEQUIPMENT «;> 
Tektronix U.K. Ltd., 
Beaverton House, P.O. Box 69, Harpenden, Herts. 
Telephone: Harpenden 63141 Telex: 25559 
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Quad broadcasting 
Weather satellite station 

This month's front cover carries a cloud 
cover picture obtained from a weather 
satellite and introduces G. R. Kennedy's 
article on a weather satellite ground sta- 
tion in this issue. 

IN OUR NEXT ISSUE 
(published November 20) 

Capacitors survey. Review of the basic para- 

meters of capacitors and types of construction 
with a comparison chart to aid selection. 

Rhombic u.h.f. TV aerial. Design with good 

gain and directivity. with coaxial to wire 

transition. for mounting in the loft. 

Psychoacoustics of surround sound. Discus 
sion of how well surround -sound systems meet 

the ears' requirements for localization. 

ibpa 
m,.,, venil Buse.,. 

I.P.C. Electrical -Electronic Press Ltd 

Managing Director. George Fowkes 

Administration Director. George H. Mansell 

Publisher: Gordon Henderson 

I.P.C. Business Press Ltd, 1974 

Brief extracts or comments are allowed provided 
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fhake. rattle lit roll. 

Welcome to our chamber of horrors. Inside the Shure Quality Control laboratory, some of the most brutal product tests ever devised are administered to Shure micro- phones. The illustration above shows a "shaking" machine at work on a Shure microphone and noise -isolation mount. It's only one in a battery of torturous tests that shake, rattle, roll, drop, heat, chill, dampen, bend, twist, and generally commit mechanical, electrical and acoustical' mayhem on off -the -production -line samples of all Shure microphones. It's a treatment that could cause lesser microphones to become inoperative in minutes. This kind of continuing quality control makes ordinary "spot checks" pale by comparison. The point is that if Shure microphones can survive our chamber of horrors, they can survive the roughest in -the -field treatment you can give them! For your catalog, write: 

Shure Electronics Limited 
Eccleston Road, Maidstone ME15 6AU 
Telephone: Maidstone (0622) 59881 
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Ambiguity in diagrams 

An article in this issue draws attention to the need for meaningful layout, of both 
symbols and connections, in circuit diagrams. The layout should be meaningful in the 
sense that a group of symbols and connections should be immediately recognizable 
as having a particular function-an emitter follower, a multivibrator or whatever it is. 

This is essentially a matter of pattern. The eye quickly recognizes a familiar pattern 
without studying all the detail that goes to make up that pattern. 

The absence of familiar patterns results in uncertainty of interpretation. There is, 

however, another source of uncertainty, in the possible ambiguity of the lines we draw 
in our diagrams. In electronics we have block schematics, theoretical circuit diagrams, 
logic diagrams, equivalent circuits (e.g. of semiconductor devices) and wiring diagrams, 
and in all of them the components, elements or units are connected by lines. Thus in a 
theoretical circuit diagram a line means an electrical connection but not necessarily 
an actual length of conductor; in a wiring diagram a line does literally mean a length 

of conductor; and in a block schematic or logic diagram a line usually means a path 
for information flow but possibly an electrical connection as well. 

There is not much of a problem when the whole of a diagram is of a distinct category 
and is readily seen to be so. But such is the complexity of our modern electronic 
systems that many diagrams we see printed contain several categories of diagrams- 
they are hybrids. Thus a line might leave a transistor symbol as an electrical con- 

necting path and arrive at a logic gate symbol as a binary information path. Analogue 
can mysteriously become digital, and vice versa. A very familiar situation nowadays 
is the presence of drawings of integrated circuit packages in the middle of theoretical 
circuit diagrams. The packages have numbered terminals and the lines attached to these 
terminals therefore seem to be part of a wiring (or printed circuit) diagram, helping 
one to construct the equipment concerned; but the other ends of these lines are no 
longer conductors in the physical sense but symbols for electrical connections in the 
theoretical sense. 

Thus the meaning of a line in such diagrams can be ambiguous. It's difficult to see 

at present how any convention in drawing can avoid this ambiguity. Labelling the lines 

seems cumbersome and unnecessarily explicit. Does the ambiguity really matter? 
Perhaps the experience and mental agility of those who use the more complex diagrams 
are sufficient to cope with the metamorphoses of the lines. But students and beginners 
in electronics could well be worried by this oddity, especially when translating a 
"hybrid" diagram into terms of hardware. What is needed is a neat method of showing 
the status of a line in a particular position which can be readily understood by all, and 
we commend this problem to our readers. 
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Quadraphonic broadcasting current 
proposals and the way ahead 
by Michael J. Carey, B.Sc.(Eng.), A.C.G.I., and John C. Sager, B.Sc. 

Several proposals for quadraphonic broadcasting have been put forward in the United States of 
America. This article reviews the merits of these and then discusses the performance of three - 
and four -channel systems. A three -channel system is advocated for quadraphony with the 
possibility of using the fourth channel for height information at some future date. 

The problem of quadraphonic broadcasting 
is where to put third and fourth channels 
while maintaining the existing standards 
for monophonic and stereophonic listeners. 
The systems' now before the NQRC* in 
the USA are agreed on the method of 
transmitting the third channel. They all 
co -locate this with the existing stereo sub - 
carrier channel but in phase quadrature, 
so there is no interference between the three 
channels. 

The need for a fourth channel and the 
method of encoding to be adopted for its 
optimum use is discussed later, but if it is 
necessary the provision of a suitable slot in 
the frequency spectrum of the f.m. signal is 
a much more difficult problem, and results 
in a number of separate solutions being 
proposed. The reason for this can be seen 
by considering the present use of the 
spectrum in the USA. The problem is the 
SCA (Subsidiary Communications Auth- 
orisation) transmissions, occupying the 
frequency range 61 to 73kHz (Fig. 1). This 
makes it difficult to fit in the fourth channel 
since this is the most suitable place for it. 

Two four -channel systems, proposed by 
Quadracast Systems Inc and RCA, are 
not compatible with the SCA transmission. 
They each propose a second double -side - 
band suppressed -carrier channel using 
the second harmonic of the 38kHz stereo 
subcarrier as the carrier. Providing a full 
bandwidth channel, the channel spectrum 
extends from 61-91kHz (Fig. 2). In the 
same way that a stereo signal can be 
generated by switching between left and 
right channels at 38kHz a composite quad- 
raphonic signal can be generated by switch- 
ing between the four channels at 38kHz. 

The system proposed by General Electric 
(USA) provides for the fourth channel as 
a vestigial-sideband suppressed -carrier 
signal with the second carrier again at 
76kHz. The vestigial filtering enables a 

*The Electronic Industries Association -sponsored 
National Quadraphonic Radio Committee is due to 
report to the FCC early next year, see p. 458-Ed. 

new SCA channel to be provided between 
90 and 100kHz. Here, however, a switching - 
type modulator cannot be used and the 
encoder must incorporate a vestigial side - 
band filter. 

The Zenith Corporation also proposes a 
vestigial sideband system as one of the two 
it puts forward. Both these systems leave 
the SCA broadcasts as they are now and 
allocate frequencies above 76kHz for the 
fourth channel. This is accomplished either 
by transmitting a single-sideband signal on 
a 76kHz carrier or a vestigial-sideband 
signal similar to the GE system but using 
a carrier at 90.25kfz. 

The other proposal, by Duane Cooper 
and Nippon Columbia Co, has two options 
for the fourth channel. Where there is no 
SCA, a single-sideband signal of 15kHz 
bandwidth is transmitted from 57.72kHz; 
where SCA is to be used the bandwidth is 
restricted to 3kHz, so the SCA channel 
can occupy its present position. 

The criteria we used to judge the 
systems are: 

minimum degradation of the signal -to- 
noise ratio of the received signal 
minimum extra bandwidth required 
simplicity of encoder and decoder. 

The first and third requirements are self- 
evident; what may not be obvious is the 
need to restrict the bandwidth of the signal. 

45°/ 

10°b 

L+R L -R 

The reasons for this are 
-noise per unit bandwidth increases as 

bandwidth is increased 
-bandwidth and phase response of many 

tuners now in use is restricted 
-warbling noises that can occur due to 

adjacent channel interference would be 
worse with increased bandwidth 

-gain -bandwidth product of the receiver 
can be kept to the minimum. 
The two Zenith systems do not meet 

any of the above criteria. The Cooper/ 
Nippon Columbia method does, but the 
use of an s.s.b. signal is best avoided as 
it can lead to peaks in the deviation of the 
complete signal. The remaining three 
systems are mutually compatible as far as 
receiver design is concerned. The use of 
v.s.b. and the SCA channel at 95kHz can 
add ,complications to the transmitters of 
stations but they do not inhibit the optimum 
use of the bandwidth by other stations. 
Each of these systems degrades the overall 
signal-to-noise ratio by 3dB (ref. stereo) 
when the 38kHz channel is in use, and 9dB 
(ref. stereo) when all four channels are in 
use. 

Three- and four -channel systems 
Are four channels necessary? It can be 
shown that a sound field, as it affects an 
observer, can be represented by an infinite 

subsidiary 
carrier 

15 19 23 38 53 61 71 

MODULATION FREQUENCY (kHz) 

Fig. 1. Present allocation of the modulation spectrum showing the positions of the 
monophonic signal, djerence signal and "storecast" channel. 
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Fig. 2. Modulation spectra for proposals 
currently being assessed by the NQRC. 
Three systems require the SCA channel 
to be moved-QSI and RCA(a) and GE(b). 
Zenith systems, (c) and (d), place the 

fourth channel at a high frequency and 
are consequently susceptible to adjacent 
carrier interference. (Fourth channel in 
(b) and (d) should have lower sidebands 
shown flat-topped for the most part. In 
(d) limits should be 80 and 98kHz.) The 
Cooper/Nippon Columbia proposal (e) 
allows a narrow -band fourth channel and 
the existing "storecast" broadcast, but a 
full -band fourth channel would necessitate 
moving it. (Quadrature channels are 
encoded with reference to 45°.) 

Fig. 3. Graph showing the subjective 
effect of two-, three- and four -channel 
transmission systems on the accuracy of 
sound image location. 

number of spherical harmonics in an 
exactly similar way to the manner in which 
an electrical waveform can be represented 
by a Fourier series of harmonics. The nth 
spherical harmonic requires 2n + 1 indepen- 
dent coefficients to describe it, therefore N 
harmonics require 

N 

E(2n+1)=(N + 1)z 
,t=0 

coefficients in total. Thus to reconstruct a 
sound field at a remote point there must be 
a means of transmitting the values of all 

these coefficients. Also, as the sound field 
is time varying, the coefficients will also be 
time varying. It is obviously impractical to 
transmit enough information to completely 
describe the sound field so the harmonic 
series must be truncated. 

The simplest non -ideal representation 
of a sound field is an harmonic series of 
zero order (n = 0). This requires one co- 
efficient to describe it and consequently one 
transmission channel. This corresponds to 
monophonic sound transmission. A first - 
order series representation requires four 
independent transmission channels to 
transmit the coefficients, while a second 
series representation requires nine channels. 
Increasing the number of spherical har- 
monics used to re-create the original sound 
field improves the ability to represent fine 
detail in the sound field but at the cost of 
increasing the number of transmission 
channels required to convey the information. 

The above analysis refers to the repre- 
sentation of a three-dimensional sound 
field. If the representation is limited to two 
dimensions, i.e. to sound coming only from 
directions around a horizontal plane, the 
number of coefficients required is reduced. 
In this case the total number of coefficients 
required is 2N+ 1 for Ncircular harmonics. 
Again the zero -order representation is the 
monophonic case but now the first -order 
representation requires only three co- 
efficients and the second -order only five. 
A more comprehensive and rigorous 
analysis of possible surround -sound systems 
is given in reference2. 

At this point, one might ask if it is 
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impractical to use a large number of 
spherical or circular harmonics to re- 

create a sound field, how few can we get 
away with and still make the result indis- 
tinguishable, or at least not unacceptably 
different, from the original as far as the 
human ear is concerned. Experiments 
carried out in Japan suggest that, for the 
two-dimensional case, a first -order repre- 
sentation (three channels) gives good 
results and that the improvements to be 
gained by using a second -order representa- 
tion (five channels) are marginal. 

It would appear, then, that for the usual 

broad -band 
version 

72 74 

-- 
i I 

91 101 

(a) 

(b) 

(c) 

(d) 

(e) 

2 ch. (BMX) 
o --o 3 ch. (TMX) 
o ---n 4 ch. (QMX) 
x ----x 'discrete' 4 ch. 

(p.w.m.) 

150 180 

four -speaker layout, i.e. all speakers in the 
same horizontal plane, only three channels 
are required to adequately represent the 
original sound field, although at least four 
speakers are required in a practical system 
because of image location problems when 
speaker pairs subtend large angles at the 
head. In fact four channels produce a non - 
optimum system as there is too much infor- 
mation for a first -order representation and 
not enough for a second -order representa- 
tion. The effect of this extra information is 

to increase the angular resolution of sound 
sources appearing to come from directions 
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close to the location of the speakers. (This 
effect is much reduced using eight speakers.) 

The effect is shown graphically in Fig. 3 
which is reproduced from reference'. The 
horizontal scale shows the bearing angle 
of the intended location of the sound source 
from the straight -ahead position (0°) and 
the vertical scale gives a measure of the 
uncertainty about the intended direction 
of the sound source experienced by the 
subjects.- In each case four speakers were / zz 

used but the information was transmitted by 
the two-, three- and four -channel members 
of a family of transmission systems known 
collectively as UMX4. 

It shows clearly that the uncertainty in 
sound source location is much reduced 
near the speaker locations (45° and 135°) 
in the four -channel case (QMX) whereas 
the resolution is much more uniform in the 
three -channel case (TMX). The graph also 
shows just how unsatisfactory is the attempt 
to transmit surround -sound in two channels 
(BMX) with any degree of accuracy of 
location and also the shortcomings of the 
pairwise technique of mixing single sound 
sources into a surround -sound field. (The 
results for the discrete four -channel case 
were produced by this method.) 

LFU 

f\ 

An alternative proposal 
It seems then, that there is a spare channel 
available with a quadraphonic broadcasting 
system for alternative use. The obvious 
thing to do is to use this channel to convey 
height information. Experiments5 suggest 
that the addition of height information 
makes a significant improvement in the 
realism of the reproduced sound. 

If this is done the resulting system must 
be compatible with the present monophonic 
and stereo system and also with the three - 
channel horizontal surround -sound system. 
This can be ensured by using the baseband 
channel to carry an omnidirectional signal, 
the channel on the in -phase 38kHz sub - 
carrier to carry a left -right signal, the 
channel on the quadrature 38kHz subcarrier 
to carry a front -back signal and the channel 
on the in -phase 76kHz subcarrier to carry 
an up -down signal. This then enables mono- 
phonic receivers to use the omnidirectional 
signal and stereo receivers to use, as well, 
the left -right signals, as at present. A three - 
channel receiver would also make use of the 
front -back signal to create a two-dimen- 
sional surround sound system and a full 
four -channel receiver would use all these 
and the up -down signal to create a three- 
dimensional surround -sound system. 

The method of encoding source material 
into this format is relatively simple, especi- 
ally in the case of live material, e.g. concert 
broadcasts. If an array of four cardioid 
microphone capsules is placed in close 
proximity and with their directions of 
maximum pickup pointed at alternate 
vertices of an imaginary cube at the centre 
of which the array is located, then four 
signals produced contain all the information 
required by a three-dimensional surround - 
sound system. By convention. the directions 
in which the microphones point should be 
left -front -up (I.f.u.), left -back -down (I.b.d.), 

microphone 
array 

left 

i / i 
LBD 

RBU 

front 

RFD 

Fig. 4. Microphone aiming directions for 
four -channel, three-dimensional surround - 
sound pickup. 

Fig. 6. Relationship of 19 and 57kHz 
pilots showing that composite pilot does 
not exceed 19kHz pilot in amplitude. 

I 

10'/e 9.4 /e 
peak peak 

3.33'/0 
peak 

LBD 

rotation rate 
= 38 kHz 

LFU 

T 

composite 
signal 

RBU 
Fig. 5. Schematic showing principle of 
sampling four signals sequentially to 
produce a composite signal. 

19 kHz pilot / composite pilot 

57 kHz pilot 

right -back-up (r.b.u.), and right -front -down 
(r.f.d.). The arrangement is shown in Fig. 4. 

The system is very similar in concept to 
Blumlein's original coincident microphone 
technique for stereo sound pickup. The four 
signals produced may need to be processed 
by a 4 X 4 matrix with real coefficients to 
alter the balance between direction -depen- 
dent and direction -independent sound in the 
signals for a Subjectively more pleasing 
effect. Sources picked up by single micro- 
phones can be mixed into a surround -sound 
field by feeding the signal to allfour channels 
with the gains to each channel adjusted 
so that the source appears to be located in 
the desired direction. If the four signals are 
now sampled sequentially in the order l.f.u., 
I.b.d., r.b.u., r.f.d., with a repetition rate of 
38kHz and all frequency components above 
91kHz are removed by a low-pass filter it 
can be shown that the resulting signal is the 
one required. 

Fig. 5 shows the encoding principle and 
Appendix 1 sets out the mathematics of the 
process. In practice an additional pilot 
would be required, perhaps at 57kHz, to 
indicate the transmission of three or four 
channels as opposed to only two channels. 
The four channels could be easily recovered 
using techniques similar to those already 
developed for decoding stereo broadcasts. 

Conclusions 
In this article we have reviewed several 

proposals for broadcasting surround -sound 
information and have shown that some of 
these have to resort to inelegant complica- 
tions to accommodate SCA transmissions. 
We have also shown that three channels are 
sufficient for a horizontal surround -sound 
transmission system and have therefore 
suggested that the fourth channel should 
be used to convey height information in a 
manner compatible with existing mono 
and stereo systems and the three -channel 
horizontal system. It is unlikely that a 
three-dimensional surround -sound broad- 
cast system based on this is feasible in the 
near future. However, it is important that 
the option of eventually broadcasting using 
such a system should be left open whilst 
catering in the immediate future for a two- 
dimensional system. 

Present needs would be fulfilled by 
adding a third channel modulating a quad- 
rature 38kHz subcarrier. This would 
entail a degradation of only 3dB or so in 
signal-to-noise ratio over and above that 
of the present stereo system. A second 
pilot tone would be needed to indicate 
whether all four speakers are required 
(for the three -channel system) or only the 
front pair (for stereo). This could con- 
veniently be placed at 57kHz and if its 
level were kept sufficiently low the peak 
deviation caused by both pilots would be 
no greater than that of the 19kHz pilot 
alone (see Fig. 6). 
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Appendix 
The sampling process can be regarded as 
multiplying each of the audio signals by 
one of the switching functions in Fig. 7 

and adding to produce a composite signal 

S=(LFU)A + (LBD)B + 
(RBU)C+(RFD)D. (1) 

Each of the switching functions can be 
expanded as a Fourier series thus: 

A=+'-+ 1 (sinwt+coswt+sin2Wt+ ...) 
n 

B=-,' + 1 (sinwt- cos cot -sin2wt+ ...) 
7T 

C j +- (-sinwt- cos cot +sin2Wt+ ...) 

D=-,' +-1(-sinwt+coswt-sin2wt+ ...) 

where co= 2 X 38kHz. The series are 
truncated to include only terms in wt and 
2wt, as 3wt and above terms are filtered 
out prior to modulation of the broadcast 
transmitter. Substituting into equation 1 

and rearranging gives 
S = -,' (LFU+ LBD +RBU+ RFD) + 
+(LFU+LBD -RBU-RFD)sinwt 
+(LFU-LBD -RBU+RFD)coswt 
+(LFU-LBD+RBU-RFD)sin2wt (2) 
This, together with 19 and 57kHz pilot 
tones would be used to modulate the 
transmitter. 

Consider now a spherical co-ordinate 
system (r, 0, O) aligned in such a way that 
0=0 represents up, 0 = 0, 0-7r/2 repre- 
sents forward, and O = it/2 represents left. 
In this co-ordinate system the polar 
diagram of an upward -pointing cardioid 
microphone can be described by r= 
0.5+0.5cosO. 

By applying transformations to rotate 
this polar diagram to point in the four 
specified directions gives the following 
equations for the microphone polar 
diagrams: 

rLFU=0.5+ (cosBsin0+sin6sinO+cos0) 

rLBD =0.5 +-(- cos9sin0+sinBsinO-cos0) 

rRBU=(15+ 
0.5(-cosBsing=sinBsin¢+cosO) 

rRFD= 0.5 + (cos6sinO - sin9sin0 - cose) 

AJ 

B 

C 

.. (3). 

r 

o 

1 

38 kHz 

Fig. 7. Switching functions used to sample 
the four audio signals. 

L 

If the coefficients of the terms in equation 
2 are represented in terms of equations 3 

the following equations result: 

r(LFU+ LBD + RBU+ RFD) = 2, 

the polar diagram of an omnidirectional 
microphone; 

r(LFU+ LBD -RBU-RFD) = 
-sin0sinO, 

the polar diagram of a horizontal figure - 
of -eight microphone aligned left -to -right; 

r(LFU-LBD-RBU+RFD)= s0sinO, 

the polar diagram of a horizontal figure - 
of -eight microphone aligned front -to -back; 

r(LFU-LBD+RBU-RFD) = cosO, 

the polar diagram of a vertical figure -of - 
eight microphone. 

Therefore the coefficients of the 
modulating function equation 2 represent 
respectively, an omnidirectional signal, 
a left -right signal, a front -back signal and 
an up -down signal just as required. 
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"Project" 
Pt. 3 of the article "A digital clock and 
calendar" has been unavoidably postponed 
until the December issue. 

HF predictions 

for November 
Seasonal change brings F layer MUFs consider- 
ably higher by day and slightly lower by night 
with a small peak occuring before the pre -dawn 
dip. Layer virtual height, and thus elevation 
angles, are lower, less than the night value in 

fact. E layer MUFs, and thus screening 
frequencies, become lower, so the overall 
effect is a considerable increase in the 
available spectrum width by day. This is 

offset to some extent by larger day to day 
variation of signal and noise levels. 
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Letters to 
the Editor 

ELECTRONIC 
IGNITION 

Mr Watkinson has given us an interesting 
article on electronic ignition techniques 
(July issue). As we are convinced of the 
superior performance and development 
potential of the capacitor discharge (c.d.) 
system, we will confine our comments to 
the relative merits of contactless and con- 
tact derivation of the timing pulse for c.d. 
units, as laid out in the bottom two lines 
of Mr Watkinson's table of improvements. 
This table, incidentally, by means of dot 
rating, would seem to contain the only 
criticism of mechanical contact derivation 
in the article, emphasised of course by 
the weight of material written on alter- 
native methods of deriving the timing 
pulse. 

We disagree with some of the dot 
ratings given: 

Acceleration or fuel consumption will 
be improved by the same factor, other 
things being equal, by a c.d. system using 
either contact or contactless derivation 
of timing pulse. Both systems suffer the 
same systematic and random errors since 
these are generated mainly in the crank- 
shaft to distributor drive line and not by 
the actual pick-up system. We havé found 
the c.d. system energy discharge para- 
meters to be the controlling factor. 

Increased r.p.m. The importance of 
points bounce has been greatly exag- 
gerated in the literature. A good contact 
type c.d. system should feature a bounce 
suppressed firing circuit. This permits 
operation up to 12000-15000 r.p.m. on 
four -cylinder engines and further if contact - 
breaker points having a stronger spring are 
used. Since this will be beyond the range 
of even most competition engines the 
distinction between contact and contact - 
less systems is academic. Some other 
engine factor, e.g. valve bounce, will 
limit the maximum r.p.m. first. 

Servicing. We must include servicing 
of the c.d. unit itself, and contactless 
systems are inherently less reliable than 
contact systems simply because they 
must use a greater number of components 
to achieve the same end as a contact 
system. It can be argued that the contact 

system requires points maintenance but in 
practice, since the points are relieved of 
their load by the c.d. system, the erosion is 
negligible. It has been our experience that, 
provided the distributor cam is lubricated, 
contact -breaker sets will last 20,000 to 
50,000 miles without adjustment. At this 
mileage interval one would wish to check 
ignition timing in any case to compensate 
for crankshaft to distributor drive line 
errors. 

Once again the design of the c.d. unit 
proper can have a bearing on the servic- 
ing demands of the ignition system since 
some systems can overstress coil and 
distributor insulation with excessively 
short pulses of high amplitude. This leads 
to premature breakdown and occurs 
regardless of timing pulse derivation. 

Breakdown of electronic components, 
'being unpredictable, could leave one 
stranded miles from anywhere in the 
middle of the night, possibly on an urgent 
journey. Would one then rate a contactless 
system highly or would one prefer a 
contact system which can be converted 
to the Kettering system in a few seconds? 

We find that claimed advantages of 
contactless derivation when examined 
closely are debatable, and that the design 
of the c.d. unit proper has far more 
bearing on engine performance and 
reliability. The high (120mJ) output of our 
own system, for example, is advantageous 
especially on commercial engines when 
low octane fuel is used. M.p.g. improve- 
ments of 10-15% have been observed 
under these conditions where lesser energy 
systems of contact or contactless timing 
gave no improvement. 
D. Anderson, 
C D Ignition Ltd, 
Currie, Midlothian. 

Mr Watkinson replies: 
I thought it sufficient to dismiss the 
contact -breaker by weight of superior 
alternatives, as any condemnation outright 
of such an apologetic device would be 
like carrying coals to Newcastle. 

No simplified table, in such a general 
form as I have drawn, can tell the whole 
truth, and to clarify the picture the text 
distinctly says "It (the table) shows the 
effect of using a particular technique with 
all other parameters remaining equal. The 
fact that many of the systems allow para- 
meters to be changed should be borne in 
mind". If a conventional contact breaker 
is connected directly to a c.d. type circuit, 
the improvements I have claimed will be 
observed. I consider that adding an anti - 
bounce circuit constitutes a change of 
parameters, and in that spirit Note 3 is 
added to the table. It should be self- 
evident that adding anti -bounce circuitry 
increases the circuit complexity to accom- 
modate the shortcomings of the contact 
breaker. 

In any system which eliminates the 
contact breaker, no anti -bounce circuitry 
is needed, and thus extra circuit complexity 
is offset. 

Mr Anderson states that with a c.d. 
system the breaker points are relieved of 
their load. They are only relieved of their 
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electrical load; the mechanical wear is still 
present, particularly on the heel of the 
moving contact. I cannot accept that any 
lubrication of the distributor cam would 
remain effective for the claimed mileage, 
so if one has to lubricate regularly then 
one's service intervals have already deter- 
iorated. It is, of course, not necessary to 
lubricate a contactless system, save for 
the advance mechanism. In the ultimate 
contactless system there is no advance 
mechanism. 

I agree that there is little difference in 
performance between a brand new contact 
breaker c.d. and a contactless c.d. How- 
ever, after 10,000 miles with no maintenance 
I know which will be closer to its original 
performance. In the first sentence of my 
article I stated that lengthened servicing 
intervals were one of the main features of 
electronic ignition. Having gained so much 
by the adoption of c.d. ignition, it seems 
a shame to spoil things by retaining the 
contacts. 

In the conventional cam and breaker 
system, as the breaker rides up the cam 
to open, energy is removed from the dis- 
tributor shaft. As the breaker rides down 
the cam to close, that energy, which was 
stored in the breaker spring, is returned 
to the shaft. As a result the distributor 
shaft receives alternating torsional excita- 
tion at a frequency proportional to the 
r.p.m. and the number of lobes on the 
cam. As the advance mechanism contains 
both mass (centrifugal weights) and com- 
pliance (advance springs) we have a 
potentially resonant situation, and the 
torsional vibration of the cam relative 
to the breaker shaft is a source of timing 
scatter, such that the actual point opening 
times fall in a statistical distribution 
around the theoretical time. No anti -bounce 
circuit can eliminate this. A stronger 
contact spring makes the problem worse. 

In a contactless system, of course, no 
such problem exists, as the distribution 
of timings about the mean shows a much 
smaller deviation. 

The technical advancement of the motor 
vehicle has been deliberately delayed for 
commercial and economic reasons, and for 
this reason the modern mass-produced 
motor car represents the triumph of 
economics over reliability. I hardly consider 
that incorporating electronics into the stone - 
age motor car in pursuit of reliability can be 
a retrograde step. I respectfully maintain 
that my article, read correctly, is 
accurate. 

SUICIDE 
SOLDERING 

In reply to Mr Clare's letter (July issue) 
regarding earthing oneself via a wrist band 
to metal plates, etc., it cannot be stressed 
too strongly that this practice is highly 
dangerous and potentially lethal. Surely 
it is preferable to blow a few fe.ts than 
blow oneself into the next world! 

The British Standards "Safety Code for 
Equipment" is all very well provided an 
unexpected fault doesn't occur. 
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Why hot compromise and wear cotton 
clothing where possible, install an "earthing 
bar" (preferably connected to a separate 
earth from the "mains earth") and earth 
oneself and tools before and at frequent 
intervals during the soldering process? 
David T. A. Jack, 
Bolton, 
Lancashire. 

Mr Clare replies: 
In reply to Mr Jack, I have two comments 
to make to my previous letter on soldering 
iron leakage (July issue). 

Firstly, if Mr Jack will read my letter, 
he will observe that I did not mention 
"earthing" oneself nor the metal foil, 
only the joining of the two. This, if my 

understanding is correct, provides no 
additional path to ground which was not 
previously in existence, and thus cannot 
in itself increase the risk of a fault current 
flowing through the operator. 

If the foil is earthed, however, it seems 
likely to me that any fault current which 
is going to flow will take a path from the 
operator's hand (wearing the wrist band 
and not manipulating the soldering iron) 
to the wrist band on that hand and hence 
to earth. This is a much less dangerous 
path than via the body of the operator, 
when the fault current could affect the 
heart directly. 

Turning to Mr Jack's "cotton clothing", 
perhaps he can advise our readers where 
he obtains these items; all my shirts and 
trousers contain at least 65% polyester, 
a well known capacitor dielectric! 

WHAT IS 

E.M.F.? 

I would like to comment on a couple of 
points arising in the article with the above 
title published in the August issue. This 
article was, in fact, the unexpected but 
welcome outcome of a letter I wrote to 
Mr Scroggie some months ago saying I 

had been unable to make sense of the 
quoted paragraph from his book "Phasor 
Diagrams". 

I am glad to say that as a result of 
thinking about the opposite -way -round 
explanation given in the article, I am now 
quite clear about the details of the 
original explanation-which, in principle, 
I prefer. 

What puzzled me at the time was, 
indeed, the statement that "what was 
generated in L was positive at the A end 
whereas a voltmeter would show that L 
was positive at the B end". This, I must 
say, seemed like double -Dutch when I 

first read it! However, I do not think the 
difficulty would have arisen if the para- 
graph had been worded as follows: 

"Looking at Fig. A.1.2. let us suppose that a 

magnetic field linked with the turns 'of coil L 

is steadily growing, producing an electric field 

along the wire turns, directed from end A to 
end B. The magnitude of the field, multiplied 
by the length of the wire, is 10 volts. Electrons 
in the wire therefore experience a force pushing 
them towards end A of the wire, causing a 
surplus of electrons there and a deficiency at 

end B. In other words, B becomes positively 
charged with respect to A. Etc." 

It seems to me that an electric field 
produced by a varying magnetic field can 
be said to have magnitude and direction, 
but cannot properly be said to be "positive 
at one end". Surely 'it hasn't got an end? 
I now appreciate that Mr Scroggie's 
meaning when he said "positive at the A 

end" was "as if produced by a positive 
charge at the A end of the coil". But I 

think my suggested rewording, i.e. that the 
electric field along the wire is "directed 
from end A to end B", is unambiguous 
and clearer. Naturally any electrons in 

this field are pushed in the opposite 
direction to this conventional field 

direction, thus making the A end of the 
coil negative with respect to the B end. 

One thing in the recent article I did 
not feel quite happy about, however, 
appears towards the end of p.292, where 
it is said "A first impulse might be to say 
that of course there is an induced e.m.f. 
in L, positive at B. But further thought 
should convince us that is nonsense". This 
did not seem nonsense to me, and is, 

indeed, what I would myself have said. 
At this stage I got quite worried, for Mr 
Scroggie seemed to have argued quite 
logically that it was nonsense! I think the 
answer, as Professor Joad would have 
said, is "it all depends what you mean 
by `positive at B' ". If it means "as if 
produced by a positive charge at B", 
which is evidently Mr Scroggie's meaning 
once again, then it is nonsense, but if it 

simply means that the direction of the 
induced e.m.f. is such as to make end B 

positive-which I would have thought was 
the more generally accepted meaning- 
then surely the whole sentence is perfectly 
sensible? I tend to visualize the induced 
e.m.f. as being equivalent to introducing a 
little battery in series with the coil, as 
sketched below. 

induced e.m.t.-s 

Thus it seems to me that this "first 
impulse" explanation is not wrong but is 

simply a less detailed one than those 
given by Mr Scroggie. 

In conclusion, I would like to say what 
a superb effort I think the "Phasor 
Diagrams" book is-a book which I feel 

ought to be studied most carefully. and 
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acted upon, by everyone seriously 
interested in electrical and electronic 
engineering. As he says, "The current 
state of presentation of the basic theory 
of electrical engineering (in its widest 
sense) is deplorable". 
Peter J. Baxandall, 
Malvern, 
Worcs. 

Mr Scroggie replies: 
I am most grateful to Mr Baxandall for 
(1) his outstanding contributions to audio 
design, (2) his kind assessment of "Phasor 
Diagrams", (3) the idea of writing "What 
is an e.m.f.?", and (4) his valuable and 
constructive criticisms thereof. 

I accept without reservation his 

suggested rewording of my quotation from 
"Phasor Diagrams". He explains his point 
so clearly and precisely that there is 

nothing for me to add. 
As regards his second point, I feel that 

here our roles are reversed. It is the state- 
ment that "there is an induced e.m.f. in L, 

positive at B", which he accepts, that I 

considered to be so loose and imprecise 
that (for shock treatment) I went so far 
as to call it nonsense. The main purpose 
of my article was to show that this 
statement was, by itself, inadequate and 
in fact the reverse of the truth. It might be 
acceptable as conventional shorthand that 
we know isn't literally true but which 
would take too long to express correctly 
every time (like "the sun is rising"). But 
such conventions can be misleading, if 

they are taken at face value and the full 

story is (as I suspected in this instance) 
commonly unknown or misunderstood. 

To substitute, as Mr Baxandall does 
in his diagram, a battery for the varying 
magnetic field, is a good example of the 
logical fallacy of "begging the question", 
or assuming what you are setting out to 
establish. (It also contravenes the teaching 
principle that the obscure should not be 
explained in terms of the more obscure; 
what goes on in a battery is more com- 
plicated than an induced magnetic field 

and nothing is gained by substituting it.) 
The electric field which we can deduce 

from a voltmeter reading is due to the 
electric charge, positive at B. The only 
way we can account for the absence of 
any electric field in the wire is by some- 
thing we call an e.m.f., and if this is (as 
stated in the above quotation) also positive 
at B, then the potential at B must be 
doubly 'positive and the field in the wire 
doubly strong. I still believe I am justified 
in calling this nonsense. The induced 
(e.m.f.) field must be equal and opposite to 
the charge field observed by the voltmeter. 
"Less detailed" seems an understatement 
when applied to something that is upside 
down. I suggest that "an induced e.m.f. 
positive at B" is conventional shorthand 
for "an induced electric field X length 
causing a separation of charges (positive 
at B) which creates an electric field equal 
and opposite to its own". The important 
point is that however one regards an e.m.f. 
it is wrong to say (in this example) that it 

is positive at B. If the phrase is under- 
stood to mean that it leads to the accumu- 
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lation of a charge that is positive at B, 
fair enough; but does everyone understand 
this? 

Again, however, I must admit that 
describing an induced field as "positive 
at A" is rather a loose way of saying that 
its direction is the same as that of the field 
that would be produced by a positive 
charge at A, and I have already accepted 
Mr Baxandall's amendment on this. 

Mr Scroggie's descriptions of basic elec- 
tronics are usually most enlightening but 
in the August issue he seems to make the 
matter of e.m.f. and p.d. most confusing. 
The muddle arises from trying to avoid 
allowing anything but an electric field to 
move an electron. It is made worse when 
he superimposes two equal and opposite 
p.ds and does not get zero. 

His argument makes things complicated 
from the start when we consider Fig. 3: 
in the circular "electric field" created by 
the varying magnetic field where are high 
and low potential positions? I realise this 
could be explained in his terms by postu- 
lating an infinite number of infinitesimal 
elements in the circuit but would not the 
following be easier? (I am not suggesting 
this is "correct". It has its faults but does 
quite well in most common situations.) 

A varying magnetic field exerts a force 
directly on an electron without first pro- 
ducing an electric field. So that we can 
compare the effect of the magnetic field 
and the electric field we will measure this 
effect in the same units. 

L 

A 

Suppose that in the circuit shown the 
magnetic field through L is varying so as 
to have the same effect on an electron as 
a p.d. of 10 volts positive at A relative 
to B. This does not itself produce any 
p.d. between A and B but because elec- 
trons will be forced towards A, A will 
become charged negative with respect 
to B. When the p.d. due to this charging 
is 10 volts then the resultant electric field 
will oppose the effect of the magnetic field 
and no more current will flow. Measure- 
ment of the potential across AB with an 
ideal voltmeter would show A 10 volts 
negative of B. If R is now connected 
across AB this p.d. will drive electrons 
through R from A to B and if they are not 
replaced the p.d. will drop. As the e.m.f. 
is not reduced there would then be a net 
force on the electrons and their rate of 
flow would increase until it is enough to 

maintain the p.d. of 10 volts across R. 
(No net force is needed on the electrons 
in L if L has no resistance.) 

This argument can be extended easily 
to allow for resistance in L. Inductance 
and transformer action can be explained 
in these terms if the idea of varying cur- 
rents producing magnetic fields opposing 
their change is introduced. 

Incidentally, there are several otherwise 
good textbooks that start by pointing out 
the usual concept of an electric field as a 
single valued function of a single valued 
scalar called potential and then forget this 
when explaining the effect of a varying 
magnetic field on an electron. 
F. C. Cole, 
Sheffield, 
Yorks. 

Mr Scroggie replies: 
Mr Cole's article is evidence of the truth 
of at least the first sentence in my article. 

Having carefully studied his alternative 
explanation of my Fig. 1 (reproduced in 
his letter) I have come to the conclusion 
that it is the same as mine except for his 
inexplicable attempt to avoid what are 
generally accepte? as physical facts by 
substituting for an induced electric field 
(which is known to exert a force on an 
electron) the hitherto unknown concept of 
something that has "the same effect on an 
electron as a p.d. of 10 volts". If this, and 
"the effect of the magnetic field" (in the 
next sentence) are replaced by "the mag- 
netically induced electric field" then his 
explanation and mine (quoted from 
"Phasor Diagrams") are identical. 

Does Mr Cole deny that a varying mag- 
netic field creates an electric field? If so, 
how does he account for electromagnetic 
waves (to say nothing of the unanimous 
agreement against him on this point)? 
Does he deny that an electron in an 
electric field (whether due to charges or to 
a varying magnetic field) experiences a 
force proportional to the field strength? 
And if he does not deny these things, why 
does he substitute for them his own 
mysterious "effect"? If anything is muddling 
and confusing, surely that is. Why should 
he go out of his way to invent something 
other than an electric field to move an 
electron? 

I wish he had referred me to where I 
superimposed two equal and opposite 
p.ds and did not get zero, as I cannot 
find it. I did say that in L (more 
precisely, the region subject to the varying 
magnetic field) there were two equal and 
opposite electric fields, one of them due to 
the equal and opposite electric charges 
at A and B, and the other magnetically 
induced. Outside L, where the latter is 
non-existent, there is only the charge field, 
and the p.d. due to this is the one read on 
Mr Cole's ideal voltmeter. But if his volt- 
meter had as part of it a coil wound close 
to L and making with it a 1:1 transformer, 
then it too would have equal and opposite 
fields and would read zero. 

As to the accusation of making things 
complicated at the start with Fig. 3 (a 
uniform resistive ring around a varying 
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magnetic field), nothing I said about this 
was contrary to either physical facts or 
generally accepted theory. Mr Cole, by 
apparently denying the creation of a circular 
electric field (which is the e.m.f.) in these 
circumstances would seem to be the one 
who is making things more complicated 
for himself and us. I hope he accepts that 
the total p.d. around any closed path is 
zero. If so, and the circuit is one in which 
the e.m.f. and the opposing IR drop both 
happen to be uniformly distributed around 
it, the absence of any net p.d. between any 
two points on the circuit is obvious, at 
least to anyone familiar with Kirchhoff's 
voltage law. Has Mr Cole a simpler explana- 
tion, preferably one that does not involve 
concepts peculiar to himself? 

AMATEUR RADIO 
REPEATERS 

I have just read the progress report by 
Mr Fitch on mobile amateur radio in the 
September issue. Mr Fitch suggests that 
there is only one British v.h.f. repeater 
station in operation on the 144MHz band, 
but he expects that there will be others in 
operation during the present decade. At 
present there are three UK repeaters 
operational and several others are 
expected to be in use within the next few 
months. 

In addition to the GB3PI installation at 
Barkway (referred to by Mr Fitch), there 
is the London repeater GB3LO, now in 
operation from a site on Epsom Downs, 
and the Bristol Channel repeater GB3BC, 
located at an elevated site a few miles from 
Newport, South Wales. 

The London repeater will shortly be 
moved to the Crystal Palace TV station, 
which will greatly increase the coverage 
provided, particularly towards the south 
and east of London, where there are a 
number of blind spots in the coverage 
from the Epsom Downs site. 

The Home Office has recently licensed 
another repeater installation to be installed 
at an elevated site in Four Marks, Hamp- 
shire. It is expected that this repeater will 
provide good coverage into the south coast 
area from Worthing to Bournemouth and 
to the fringes of the coverage provided 
by the London and Bristol Channel 
installations. 

Other repeaters are planned for East 
Anglia, Yorkshire, the Midlands and 
Scotland. A number of licence applica- 
tions from local amateur groups for 
repeater stations in the 144 and 430MHz 
bands are known to be in preparation for 
submission to the Home Office, or are at 
present under consideration by the 
licence authority. 

Mr Fitch is correct in stating that an 
access tone of 1750Hz has been stan- 
dardized for European repeaters; however, 
the Barkway station GB3PI, which 
operates co -channel with Bristol, requires 
a tone burst of 1700Hz for access. 
R. L. Glaisher (G6LX), 
Croydon. 
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Signal -frequency meter 
Digital indication of receiver input frequency 

by G. Lomas 

This instrument is a digital frequency meter arranged for a non -zero reset to enable the direct 
indication of the frequency to which a superhet receiver is tuned. The oscillator frequency is 
measured and i.f. offset is accommodated in the display. 

After reading the article by C. Atten- 
borough' the writer was inspired to con- 
struct a digital frequency meter to replace 
the dial on a poorly -calibrated receiver. 
This was a simplified version of the one 
described, and used the 50Hz mains as a 
frequency reference: This proved quite 
adequate for medium wave reception, for 
which this receiver is mainly used, and 
surprisingly useful at higher frequencies. 

As this first unit was built integral with 
the receiver, a second version, to be des- 
cribed here, was made for more general 
use with other receivers. This uses the same 
basic design, but is self-contained, with its 
own power supplies, an optional crystal 
reference, and an amplifier to interface with 
the receiver. The unit as it stands gives a 
four -digit display of kHz, but can be readily 
extended to display from tens of Hz to 
20MHz or more. 

Operation 
The functional diagram, Fig. 1, will be 
seen to be on fairly conventional lines. The 
input signal is taken from the receiver 
oscillator via the interface amplifier to the 
gate. The measurement cycle, repeated 
every 200ms, is controlled by a sequence 
of three pulses; reset, gate and store. 

The reset pulse first sets the counter, 
not to zero, but to some value that will 
compensate for the i.f. offset of the oscil- 
lator. The pulse opens the gate and allows 
the oscillator signal to increment the 
counter for a period of 100ms. The store 
pulse transfers the value reached by the 
counter to the actual display, which then 
retains this value until the next store pulse. 

The output from the gate is divided by 
100 before reaching the counter, thus giving 
an effective gating period of 1 ms, and a 
display in kHz. While this may at first sight 
seem a curious way of achieving a lms 
gating period, it does in fact offer consider- 
able improvements in the short-term stability 
and clarity of the least significant digit- 
early experiments with an actual lms gate 
always gave a "fuzzy" display of this digit, 
and a marked ± 1 effect. While a longer gate 
time, with more division, would perhaps 

be even better, this value was chosen as the 
maximum possible without noticeable lag 
in response to the tuning control. 

The value to which the reset pulse must 
force the counter is dependent upon the 
receiver i.f. value and oscillator arrange- 
ment. If the oscillator is below the signal 
frequency, the counter must obviously 
-start at the i.f. value, in order to add this 
to the count. If thé oscillator is above the 
signal, as is almost invariable, the i.f. value 
must be subtracted from the count. To do 
this the counter must start at the tens com- 
plement of the i.f. value, so that when the 
i.f. value has been counted, all the digits of 
the counter are zero. 

The tens complement is 10"-i.f. value, 
where n is the number of digits in the 
display, and the i.f. value is to the same 
scale as the display. For four digits, and an 

gate 

50Hz reference 

pulse generator 

100ms 

interface 
amp. 

i.f. of 465kHz, this is 10000-465=9535. 
Similarly, for a five -digit display in kHz, 
the tens complement would be 99535, so 
that in all cases the resultant "1" after the 
addition of the i.f. value falls off the end 
of the display, as it were, and leaves it at 
zero. 

Circuit design 
It was found convenient to break the unit 
down into several sub -sections, which 
could be built and tested independently. 
These are the counter/display unit, the 
pulse generator unit, the interface amplifier, 
the crystal reference, and the power supplies. 

Counter/display. This is a four -decade 
latched counter driving neon display tubes, 
and uses the usual 7490 counters, 7475 
stores, and 74141 decoder/drivers. These 

4-digit display 
(kHz) 

store 
40ms 

reset 
20ms 

store 

count 
100ms 

_JIIIIIIL 

200ms 
measurement 

cycle 

Fig. 1. Basic diagram of frequency meter operation. 

input from 
receiver 

counter 
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are, however, used in a slightly unusual 
manner, in order to be able to reset the 
display to any required value. This involves 
only the addition of two of the cheapest 
i.cs; a 7410 gate package, and a 7404 -hex 
inverter. The method of resetting is explained 
as follows. 

A single -decade counter -display is shown 
in Fig. 2(a). This is connected as normal 
except that the wiring from the 74141 
decoder to the tube is "rotated", as shown, 
five places. If the counter is reset to zero, 
the tube will indicate the digit "5". The 
counting action is not affected by this, only 
the number at which counting starts after 
the reset pulse. The outputs of the 7490 

will not now be the b.c.d. equivalent of the 
displayed digit, but will be as in the table. 

In order to "carry" to the next decade, 
a negative -going edge is required, coincident 
with the display changing from "9" to "0", 
which, with normal wiring, is provided by 
the D output of the 7490. In this case, it 
will be seen from the table that the carry 
pulse is required when the counter goes 
from 0100 to 0101. This pulse could be 
produced by the gating circuit of Fig. 2(b), 
which produces the carry by detecting the 
simultaneous presence of output C, and 
the absence or "not" of outputs A and B. 
In Boolean terms this is Carry=.i.B.C, 
and because the 7490 has only true outputs, 

Table 1 

Display value at reset Reset counter to Carry at counter Carry logic 
o o 9-0 D 

1 9 7-8 A.B.C. 
2 o 7-8 A.B.0 
3 o 6-7 

or 9 5-4 A.W.0 (used) 
o 5-4 A.W.0 

5 9 3-4 A.B.C- 
6 0 3-4 A.B.U- 
7 o 2-3 ZCB. 
8 o 1-2 A.gb 
9 o 9-0 D 

(a) 

C 

(b) 

display = 
at 7490 
reset '0' 

carry gating 
for digit 5 
at 7490 '0' 

5 display 
digit 

counter 
state 

DC B A 

5 0 0 0 0 (reset) 

6 0 0 0 1 

7 0 0 1 0 
8 0 0 1 - 1 

9 0 1 0 0 

0 0 1 0 1 

.0_1(carry) 

1 0 1 1 0 

2 0 1 1 1 

3 1 0 0 0 

4 1 0 0 1 

lb) 

carry gating 
for digit 5 
at 7490'9' 

Fig. 2(a). A typical counter, decoder and display, showing the "crossed" connexions 
between decoder and display. "Carry" to the next decade is enabled by the circuits of 
(b) and (c)for resets to "0" or "9". 

Wireless World, November 1974 

each "not" requires an inverter. A further 
inversion is required from the output of the 
gate, as this is a NAND gate, and not a 
true AND gate. 

If the counter had been reset to 9, 
instead of 0, and the wiring rotated only 
four places, decoder 9 to display tube 5, 
and so on, the display at reset would be as 
before. The carry output would now be 
required as the counter moved from 0011 
to 0100 (b.c.d. 3 to 4). The carry circuit 
then becomes as Fig. 2(c) which uses one 
less inversion than 2(b). The optimum 
reset, 9 or 0, for the display of a given digit 
by this method is given in Table 1. From 
this it will be seen that all but the two digits 
7 and 8 can have the carry generated by 
the circuit of 2(c), covering virtually all 
practical values of i.f. 
The full circuit of the counter/display unit 
is given in Fig. 3, and is shown arranged for 
an i.f. of 465kHz with the oscillator abpve 
the signal. The reset value of the display is 
therefore 9535, and the carries are generated 
as explained, using the 7410 and the 7404. 
The addition of the 7475 stores does not 
affect the reset system. 

The unit is assembled on a printed - 
circuit board, which has the ABCD and 
input A connexions of each 7490 brought 
out to terminal points, together with the 
carry -circuit connexions marked ABC 
XYZ. These are joined with wire links in 
order to implement the gate connexion 
required for the reset value chosen. With 
this arrangement, any circuits not used for 
a particular carry are available to another. 
For example, if the i.f. value was the once 
common one of 110kHz, and the tens - 
complement required at reset, this would 
be 9890. Three of these digits could be the 
normal reset to 9 or 0, and the units and 
tens carry taken from output D. The 
hundreds decade, from Table 1, would be 
reset to 0. The carry to the thousands decade 
would be 1.2.4.$, and could be achieved 
as in Fig. 3(b). 

The board is arranged to take side - 
viewing wire -ended tubes directly, but the 
terminations can be wired to sockets for 
the larger tubes. The anode resistor for the 
tubes will depend on the types used, and a 
current of 1 z mA per tube is adequate for 
this kind of display. 

Pulse generator. This produces the 
sequence of the three timing pulses required 
by the counter/display unit, and also con- 
tains the signal gate and the divide -by -100. 
I.cs used are three 7490, one 7404, and 
one 7413 quad Schmitt gate, and the 
circuit- arrangement is shown in Fig. 4. The 
50 -Hz input, limited then roughly squared 
by G1, drives a 7490 connected in the 
square -wave output mode. The 200ms 
square wave at output A is used to open 
gate G2 to the.r.f. input for alternate 100ms 
periods. The C and D outputs are suitable 
for use as the store and reset pulses respec- 
tively, but are required only during the 
negative half of output A. These are 
extracted by gates G3 and G, when these 
are opened by output A inverted by I, . The 
store and reset pulses are now negative - 
going, and require a further inversion to 
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get the correct polarity. A single inverter 
12 is sufficient for the reset, but the store 
output must be able to sink a worst case 
50mA at logic zero with four 7475 stores. 
This is catered for by the three inverters 

13,4.5 in parallel. 16 is spare, but may be used 
if more decades are added to the display. 

The output from the gate Gz is divided 
by the two remaining 7490s, which are 
also zeroed by the reset pulse to give a 
defined start to the count. 

The 50Hz input is intended for a nominal 
6.3V but will work at half this value. If the 
crystal reference is used, the gate G, is not 
really required, and the output can be taken 
direct to the 7490. In this case the 7414 
could be replaced with the slightly cheaper 
7410. 

The prototype was constructed on a 

small piece of Veroboard, and the only 
layout point to note is that the signal input 
lead to gate G2, and the Gz output lead 
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must both be kept short, and not inadver- 
tently connected to a long length of copper 
track. 

Interface amplifier. This uses a single 72710 
comparator in a regenerative mode, as 
shown in Fig. 5. The input impedance is 

about 10kO at a sensitivity of 50mV. The 
worst case frequency response is some 
12MHz, but all those tried have worked 
well at 20MHz. The amplifier is assembled 
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Fig. 3(a). Counter display arranged for reset to 9535. If carry circuits and counter connexions are taken to accessible pins at the edge of 
the circuit board, it is easy to arrange alternative if offsets. A gating arrangement for an i.f. of 110kHz is shown in (b). 
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Fig. 4(a). Pulse generator circuit. The four Schmitt gates were 7414 in the prototype, but as they are rather difficult to obtain it is 
suggested that 7413 + 7440 be used in its place (7413 in G1 and Gz positions). A timing diagram for the unit is shown at (b). 
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Fig. 5. Circuit diagram of the interface 
amplifier. 
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Fig. 6. Crystal reference oscillator circuit. The value of C7(a) will depend on the crystal used. 
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3 

2 

MC7805CP 

0 +5V .-O to each I. C. Typical supply current at 5V (mA) 
unit with all other connexions open. 

Table 2 

*-O OV .--Q to each .-p unit 

200V 
0 10mA 

adjust for required 
voltage 

1k8* 
t - +200V 1-O to display 

tubes 

2mA 

50Hz 
ref. 

680 

+ 360 
6V2 A 

6V2 

T250µ. 6V2 

interface 
amp. 

+12V 

0OV 

V 

7400 12 
7404 18 
7410 9 
7414 24 
7474 17 
7475 32 
7490 32 
74141 21 

Fig. 7. Power supply. 
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on a small printed board, and should be 
reasonably well screened. 
Crystal reference. The circuit used for the 
actual oscillator is rather unusual, but is 
compact, and works well with a high -Q 
bar. The output waveform has a sharp 
(< 1Ons) trailing edge, ideal for driving a 
7490. As shown in Fig. 6, all four sections 
of a 7400 quad gate are connected in 
series, and held in a quasi -linear state by 
d.c. feedback around the first three 
sections. Positive feedback from the output 
via the crystal defines the frequency, and 
the capacitor at the output damps out any 
tendency to ring at the crystal overtones. 
The 100 -ohm resistor in the 5V line 
ensures starting. The 100k Hz output is 
divided by 1000 in the three 7490s, and 
then to 50Hz by a half section of a 7474 
dual D -type flip-flop. This unit was also 
made up on Veroboard, and the 7490s 
are used in the "square -output" mode 
only because this makes the intercon- 
nexions on the board slightly easier. 
Calibration is by beating the 100kHz output 
with the BBC 200kHz, although for displays 
up to four digits this is hardly necessary. 
Power supplies. The actual circuit used 
is shown in Fig. 7, but this can obviously 
be altered to suit individual circumstances. 
The 5V current for all the units as described 
is around 500mA, but could be more with 
some batches of i.cs. If this is derived from 
6.3V the supply should be capable of at 
least twice this without much voltage drop, 
or the ripple will be excessive. If the current 
drain is increased by the addition of extra 
decades, the MC7805CP regulator will 
need a higher input voltage, up to say 7.5V 
to operate correctly. 

Each 5V supply should be taken separ- 
ately to each unit, from as close as possible 
to the output capacitor. This is preferably 
a paper type, with a low r.f. impedance. 
The interface amplifier requires 6mA in 

each line, and the 200V supply must supply 
around 1 i mA per tube. 

Construction 
This is reasonably straightforward but 
should be tackled in an orderly manner. 
The power supplies should be completed 
first, so that these are available for testing 
the other units. Unless sockets are used, 
once the i.cs have been soldered in, they 
are extremely difficult to remove without 
special equipment. Whilst the probability of 
a faulty package is very low, it can happen, 
and a simple tester is well worth while. 
This need be little more than an i.c. socket 
on a small board, with the output pins 
brought out to some form of terminal. 

A simple test of supply current should 
be first, with devices taking more than twice 
the typical value being suspect (see Table 2). 
Logic testing can be done on gates, inverters, 
and stores with a voltmeter on the outputs 
and the inputs taken to OV, or 5V via a 
3.3kf1 resistor. Counters can be driven 
from a 50Hz supply, similar to Fig. 4, and 
the 5Hz output checked with 'phones or 
a lamp and driver. Decoder drivers are not 
easily checked except by wiring up a single 
decade and tube. 

When the i.cs or sockets are soldered in 
place, it is a good plan to test after each one 
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that the supply rails have not been shorted 
by a blob of solder. 

Sub -assembly testing 
Pulse generator. The first test should be 
supply current, which should be of the 
order of 90-130mA. For testing the pulse 
outputs, a double beam oscilloscope is 
ideal, but the 5Hz output is just discernible 
as a slight dither on a voltmeter around a 
mean value of 1V or less. Or it can of 
course be checked audibly with 'phones. 
These can also be used to test the count 
output if a signal of few hundred hertz 
is fed to the r.f. terminal. For all these 
tests, of course, the 50Hz reference must 
be present at the input of G, . If all the 
outputs seem present, the unit is probably 
correct, and further tests can be made in 
conjunction with the counter/display unit. 

Counter/display. Supply current should be 
typically 300-350mA from the 5V line and 
5-7mA from the 200V supply. With the 
store input taken to OV and the reset input 
left open, the display should be at the chosen 
reset value. With the reset input also at OV 
and the count input taken to the pulse 
generator store or reset outputs, the display 
should count up at 5Hz when the store 
input is removed from OV and freeze when 
this is replaced. 

With the slow count, the first two decades 
should be checked to see that the count is 
in the correct decimal sequence, and that 
carry to the next decade is at the 9 to 0 
transition. The third and fourth decades 
are treated the same, but with say 50-100Hz 
at the count input. This can be taken from 
the output of gate G, on the pulse generator 
if an oscillator is not available. If all seems 
well, the two units and the power supplies 
can be joined up and a working frequency 
meter is now available. It is, of course, quite 
useftil as a straightforward frequency meter, 
and for occasional use in this role there is 
no great inconvenience in allowing for the 
non -zero start to the count. 

Interface amplifier. Supply current should 
be close to 6mA for both positive and 
negative lines. The sensitivity at low 
frequencies can be checked at 50Hz via a 
pot -down network with C3 temporarily 
shorted out, and the output taken to the 
r.f. input of gate G2. The output of this gate 
can be checked with 'phones, and the 
minimum input determined. This should be 
around 50mV. The high frequency perform- 
ance up to at least 10MHz will not differ 
greatly from this. 

Crystal reference. The supply current 
should be 80-120mA and the 100kHz 
and 10kHz outputs can be tested on the 
counter, allowing for the i.f. offset. The 
subsequent outputs can be checked via 
'phones, or even the receiver a.f. stage, 
and if present are fairly certain to be 
correct. 

Connexions to the receiver 
The ideal take-off point is one of low 
impedance where additional capacitance 
will not unduly affect the frequency. If it 
can be arranged, connexion to the high 

potential end of the oscillator padding 
capacitor is the simplest, and additional 
capacity may be adjusted out. If the 
receiver band switching makes this difficult, 
and the oscillator is a valve or an f.e.t. then 
the grid or gate resistor can be tapped some 
10-20% from the earthy end. Failing this, 
a small pick-up coil may be wound over 
or placed inside the oscillator coil. 

The interface amplifier is small enough 
(2 i in X 1+ in) to be mounted in most 
receivers if desired, but should be well 
screened if this is done. Connexion to the 
frequency meter should be via coaxial cable 
and sockets. 

Setting up the system 
There are no adjustments to be made on 
the frequency meter itself, except to the 
crystal trimmer (if fitted) and this is more 
or less academic with a four digit display. 

If the i.f. stages are not tuned to exactly 
the value used in the design of the meter, 
then the error will show up as a constant 
displacement of the same amount and 
sense as the error. If two known transmis- 
sions are received, the difference between 
the indicated frequencies will be the same 
as that between the correct values, but 
both will be low or high according to the 
error in the i.f. stages. 

If, however, the two known transmis- 
sions have an indicated difference which 
is not the true value, then the percentage 
error is equal to the error in the 50Hz 
reference, but opposite in sense. This can 
be used as a cross check on the mains fre- 
quency. In all these measurements, due 
allowance must be made for the ± 1 "digi- 
tal" error in each indication, which is in- 
herent in any system where the signal is 
not phase locked to the reference. 

Interference 
With a completely self-contained unit, 
without a crystal reference, no particular 
problems were encountered. If the crystal 
is used, then this obviously produces 
strong signals throughout the r.f. spectrum, 
and must be well screened from both the 
receiver and the aerial. 

If the power supplies are taken from the 
receiver, then rather more care must be 
taken, as all digital circuitry is a potential 
generator of interference. The worst offen- 
ders in this respect are the 74141 decoder 
drivers, and if the 200V supply is from the 
receiver, then inadequate filtering can be 
disastrous. In any case, the wiring of 
the frequency meter should be arranged 
so that no supply currents to any of the 
sub -units can flow through the metalwork. 

Extension of the display 
While frequencies greater than 10MHz 
can be measured with the four digit dis- 
play, if one mentally puts a "1" in front, 
an additional stage may be easily added at 
the most significant end. This can be the 
same as the existing stage, and if the i.f. 
is less than 1MHz, can take its carry from 
the D output. There are only two i.cs in 
the system working at the full signal 
frequency, apart from the interface 
amplifier, G2 and the following 7490 in 
the pulse generator unit. Most 7490s will 

operate at 20MHz, and most gates will 
do better. If even greater frequencies than 
this are required, then the replacement 
of this 7490 by a 74196 should take the 
limit to the region of 30MHz, but some 
selection may be needed for G2 . 

For the display of less significant digits, 
signals at tens and hundreds of hertz can 
be taken from i.cs 18 and 19 respectively 
in the pulse generator unit. These stages 
will each require a 7475 and 74141 wired 
to a display tube in a normal manner. 
Note that the crystal reference is essential 
to display these lower digits satisfactorily. 

For any extensions, the 7475 store line 
will need extra current sinking capacity; 
the spare inverter I6 may add sufficient, 
or an .extra package may be necessary. 
If an extra 7404 is used, the required 
number of sections should drive a separate 
store line to the extra 7475s, and spare 
inputs taken to OV. It may also be neces- 
sary to increase the input voltage to the 5V 
regulator to 7V or so. 

Mains reference 
As the use of this is often dismissed out of 
hand, the results of actual measurements 
may be of interest. These were made 
against an accurate 100kHz standard, 
phase locked to the BBC 200kHz, and 
taken at times from 8 a.m. to 12 p.m. 

The general pattern was a slow cyclic 
variation over the range ± 0.1%, with a 
period of 10 to 15 minutes, and sometimes 
longer. Quite often the error did not 
exceed 0.05% for 10 minutes or more. 
No particular deviation was noted in the 
accepted "peak" periods. The greatest 
deviation measured was + 0.5%. and this 
occurred regularly each evening about 
8.50 to 9.05. This is possibly designed to 
put clocks right before the BBC TV news, 
or possibly a result of a massive switch off 
by those who don't watch the news. 

The practical results confirmed these 
measurements, and outside this short bad 
period, medium wave transmissions have 
never been indicated at more than _+ 2kHz. 
from the true value, and still audible at the 
true indication. At the top end, the stan- 
dard transmission on 10MHz has been 
within ± 3kHz for minutes on end, and 
never seen to be more than + 15kHz in 
error. 

It may be that the writer's area (North 
Cheshire) is specially favoured, but if the 
above results are all that is required, then 
the mains reference is certainly worth a try 
before going to the cost of the crystal unit. 

Reference 
"Displaying frequency digitally" by C. Atten- 
borough. Wireless World, Dec. 1971, p.597. 
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Weather satellites ground station 
Reception of cloud cover pictures transmitted in the 136M Hz band 

by G. R. Kennedy 

This article describes a complete station for the reception of weather satellite cloud cover pictures. 
Its circuitry is straightforward, with the emphasis placed on economy and reliability. Assuming that 
a basic electronic workshop and a good quality oscilloscope are available the article is particularly 
aimed at meteorological, survey, school and university groups who might wish to build equipment 
in order to operate a compact weather satellite ground station in the field as well as in the 
laboratory. 

The first of a series of weather satellites was 
launched by the Americans in December 
1963. Since then over 20 satellites equipped 
with Automatic Picture Transmission 
(APT) have been launched by both the 
USA and USSR. At the time of writing 
six or seven weather satellites are trans- 
mitting weather pictures in the visible and 
infra -red portions of the spectrum. Of these, 
five transmit pictures in the 136MHz band. 
These v.h.f. transmissions are of one of two 
types: APT, which gives a TV type picture 
of a snap -shot picture taken by the satellite, 
and Scanning Radiometer (SR) pictures 
which are continuous scans received in 
real-time of a rotating camera mirror 
which sees the earth as the satellite pro- 
gresses during a pass. APT pictures are 
usually only in the visible portion of the 
spectrum, whereas SR pictures may be 
infra -red (IR), visible, or both, sent in a 
side -by -side format. 

The available weather satellites may be 
divided into polar orbiting vehicles which 
send either APT or SR pictures, and geo- 
stationary vehicles which send either APT 
or specially processed APT and SR. Cur- 
rently, the polar orbiters sending v.h.f. 
APT are ESSA -8, NOAA-2 (ITOS-D) 
and NOAA-3, launched by the USA. 
Some Russian Meteor satellites transmit in 
the v.h.f. band and use a slightly dif- 
ferent, though generally similar system of 
picture telemetry to the American satel- 
lites. The two geo-stationary satellites are 
ATS -3 over the Amazon, and ATS -1 over 
the Pacific Ocean. For more details of 
weather satellites, the reader is referred 
to refs. 1, 2 and 3. 

Satellite APT telemetry 
All American v.h.f. weather picture trans- 
missions comprise amplitude modulated 
picture information on a 2.4kHz sub - 
carrier, which in turn frequency modulates 
the v.h.f. carrier. The received f.m. de- 
modulated sub -carrier is essentially free 

from ignition and similar interference and 
from the effect of fading due to satellite 
tumbling and horizon refraction effects at 
low ground elevation. Some Russian APT 
satellites use a different and apparently 
variable sub -carrier frequency and may 
transmit in both v.h.f. and short-wave 
bands.. The demodulated 2.4kHz is the 
video signal required for the replay 
electronics of the ground station. The 
pictures of the more recent APT satel- 
lites is of 800 lines. It is transmitted 
automatically for 200 seconds, preceded 
by an eight -second start and phasing signal. 
There is then a pause for two or three 
minutes whilst the satellite orientates itself 

2.4 kHz 

for the next picture. During this time a 
steady peak -white. signal is transmitted. 
The cycle then repeats, a three -second 
300Hz burst of the 2.4kHz sub -carrier 
followed by five seconds of peak white 
lines at the 4Hz line scan rate, with 
12.5ms black zero carrier phasing pulses. 
The picture follows, each line being made 
up of a 12.5ms white edge pulse followed 
by the picture modulation varying between 
black and white. The picture telemetry 
waveforms are shown in Fig. 1. There are 
various positioning marks called fiduciary 
marks, and the letters USA on the picture, 
and these appear as black pulses on the 
APT telemetry. APT pictures suffer from 

peak white envelope 

Inter -picture 
tune 

333µs 
hr. 

300 Hz 
tone burst 

black 
peak white 237.5ms 12 5ms 

white 
edge 
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Fig. 1. ESSA -8 telemetry waveform sequence (AP7), (a) peak white inter picture tone, 
(b) three -second 300Hz tone burst, (c) five -second white/black phasing signal, (d) typical 
picture line. 
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"pin -cushion" distortion at the corners 
due to the camera viewing a spherical 
surface but presenting it as a flat surface. 
The aspect ratio of the picture is 1:1. 

Satellite SR telemetry 
The scanning radiometer telemetry runs 
continuously, so that as long as the satel- 
lite is in view, the SR signal can be 
received. Taking NOAA-2 (ITOS-D) as 
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an example, the sub -carrier is 2.4kHz 
as for the APT satellites. The line -scan 
rate is 48 per minute, i.e., one scan per 
1.25 seconds, one -fifth of the APT line 
scan rate. The pictures are sent side -by - 
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The SR line scan is shown in Fig. 2. There 
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ceding the visible position which carries 
data depending on the line used. The 
repetition of similar lines occurs every 
25 lines. The polarity of the IR trans- 
mission is such that a signal equivalent 
to a peak white signal in the visible portion 
is cold, and a dark signal is hot. In 
practice, the dynamic range of the IR 
picture is far less than that of the visible 
picture, and unless elaborate steps are 
taken, the two pictures cannot be read 
out in real time side by side: either one 
or the other is displayed. Due to the 
_rotation of the camera view in SR satel- 
lites, the resultant pictures have "milk - 
bottle" distortion, that is, the pictures have 
the appearance of photographs of a flat 
surface curved round a cylinder ("bottle") 
and viewed close -to. Commercially some 
facsimile receiver manufacturers use 
circuitry to stretch the edges of the pic- 
tures to give an approximate Mercator 
Projection view. The "Index of Co-opera- 
tion" = (width of scan in inches X lines 
per inch)/,r is the facsimile equivalent 
of aspect ratio. The Index of Co- 
operation for the square ESSA -8 pic- 
tures is 255 (267 including start . and 
phasing lines), and 135 for the picture 
portions of the NOAA-2 transmissions, 
not including phasing bars, etc. 

Ground station 
The block diagram of a weather satellite 
ground station is given in Fig. 3. The 
tape recorder stores the satellite demodu- 
lated sub -carrier signal for later use by 
the display system, or the picture may be 
printed in real time during a satellite pass. 
The overall sensitivity of the system may 
be estimated as follows: 
Satellite transmitter output + 37dBm 
Loss B in TX antenna and feed - 10dBm 
Polarization loss - 3dBm 
Path lossat5° elevation - 147dBm 
Signal level at ground -123dBm 
Assume that a typical 50 ohm input f.m. 
receiver at 137MHz quietens fully at 
1pV input. Input power is 2X 10-" mw 
= - 107dBm. Hence 16dB of gain is re- 
quired before the receiver. A typical 
eight -turn helix or 16 -element crossed 
Yagi antenna would have a gain of about 
12dB. A suitable low noise pre -amp should 
have a gain in excess of 10dB, which 
would allow for other losses not taken 
into account. 

The antenna 
Weather satellites vary in the type of trans- 
mitted signal polarization. ESSA -8 
transmits a right-hand circular signal, and 
NOAA-2 a linear polarized signal, for 
example. Since a linearly polarized antenna 
will lose 3dB of a circularly polarized 
signal compared with a circularly polarized 
antenna, the best compromise is a satellite 
ground station antenna designed for right - 

Fig. 6. Antenna motor drive. 

Fig. 7. Pre -amplifier circuit. 

Fig. 8. Block diagram of the receiver. 



Wireless World, November 1974 437 

hand circular polarization. There are two 
possibilities for a practical antenna, a helix 
or a crossed Yagi array. 
Helical antenna. The design parameters 
for a helix antenna fed against a ground 
plane are, wavelength, d , pitch,p, diameter, 
d and turn length, t. For a small copper 
conductor the relationship is p=0.251 
d=0.375,1, t=1.18.1. For 137.5MHz this 
gives p= 21.5 inches, d=32.2 inches and 
t= 101.4 inches. For an eight turn helix, 
67.6 feet of copper conductor are required. 
The gain would be 13dB, the beam width 
30° or so between half power points, and 
the feed impedance 1500. Matching can 
be carried out using a quarter -wave coaxial 
transformer. For example, a reasonable 
match to 500 coax is given by ail/4, 1,1+in 

diameter aluminium tube surrounding a 
l /4 section of +in helix conductor (Fig. 4). 
Suitable material for the helix are copper - 
sheathed mains cable ("Pyro"), old car 
hydraulic copper tube or the braid section 
of +in diameter coax cable. The winding 
sense is such that, if viewed from the satel- 
lite, a particle travelling down the wire of 
the helix appears to rotate clockwise, or 
in other words, as though one is screwing 
down the top of a conventional right-hand 
threaded jar. 
Crossed Yagi array. There are three methods 
of arranging a crossed Yagi antenna for 
circular polarization: Fig. 5 (a) feeding 
two separated Yagis on a cross boom in 
phase, each Yagi at right -angles axially to 
the other; (b) feeding two co -axial crossed 
Yagis on the same axial boom d /2 out of 
phase; (c) feeding two co -axial crossed 
Yagis on the same axial boom in phase, 
but setting one Yagi J /4 up the boom from 
the other. 

Method (a) is somewhat cumbersome, 
but has the advantage of being convenient 
for mounting so that the antenna can track 
from horizon to horizon through zenith 
for an overhead pass. Method (b) is 
mechanically more awkward than method 
(c), which is widely used in commercially 
available antennas, such as the J Beam 
2/10XY. For a given feed, the antenna 

Fig. 9. Circuit of the first local oscillator. 

Fig. 10. Mixer local oscillator circuit. 
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and when the potential at Tr, emitter rises 
above the wiper potential of R8, D, be- 
comes reverse biased. The voltage level 
due to the charging of C, through R8 and 
D7 forms a pedestal voltage, the pedestal 
level being determined by the cut off of 
D7. A ramp voltage then rises on this 
pedestal due to the further charging of C, 
through R,. This latter is adjusted so that, 
with R8 wiper at the mid -point, the time 
constant of R2, C, is too long for the ramp 
voltage on top of the pedestal voltage on 
C, to exceed the peak point of Tr, . Since 
the 16.8 volt rail is un -smoothed it will 
return to zero volts instantaneously with 
the zero crossing of the 115 volt sinusoidal 
supply. As the zener stabilized rail falls 
in voltage below 16.8 volts, the potential 
on C, becomes equal to the peak point for 
the interbase voltage at that instant, and 
Tr, fires, discharging C, . Since the a.c. 
supply at this moment is approaching 
zero, the s.c.rs are not triggered. 

If the wiper of R, is moved from the 
centre position, the pedestal voltage on C, 
is raised and the ramp voltage due to C, 
R7 reaches the unijunction peak point 
during that half a.c. cycle. Transistor Tr, 
fires, and the pulse developed across R6 
triggers whichever s.c.r. is forward biased 
during the half a.c. cycle. One of the motor 
series diodes then conducts, and the 
motor runs. As R8 wiper traverses the 
potentiometer, the triggering of the motor 
current via the appropriate s.c.r. is earlier 
in the half a.c. cycle. Hence conventional 
phase control of the motor takes place. 

Fig. 2. NOAA-2 telemetry waveform 
sequence (SR). 

Fig. 3. Block diagram of a weather 
satellite ground station. 

Fig. 4. Basic helix antenna. 

Fig. 5. Three methods of arranging 
crossed Yagi antennas for circular 
polarization. 
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ESSA -8 (1%8-114-A): orbit 25293 22 
June 10.16Z, shows sun -glint in Sardinia, 
Corsica area. Note UK, Spain, Italy and 
North Africa. First run of prints from 
prototype facsimile machine by G. R. 
Kennedy on 25.6.74. Paper Kodak white, 
smooth, glossy bromide, single weight, 
No. 2 (normal). Crater tube white current 
10mA, black current 30mA. Brightness 
pot = 7.00. Traverse fitter and drum 
vibration evident on print No. 13. 

Receiver preamplifier 
As shown earlier, a pre -amp giving at least 
10dB gain at 136MHz is required for 
satisfactory reception of weather satellite 
signals. Since an f.m. system is used, the 
pre -amp need not have an outstandingly 
good noise figure, providing a high quality 
receiver is in use. However, if the receiver 
to be used is itself somewhat noisy, the 
pre -amp should be of a reasonably low 
noise type. There are many circuits avail- 
able using either bipolar or field-effect 
transistors. A circuits is shown in 
Fig. 7. 

Tr, is a low noise u.h.f. transistor 
designed for microstrip circuits. It is a 
flat device of capstan layout, and is best 
mounted on a triangle of p.t.f.e. standoff 
insulators above an earth plane of copper - 
coated fibreglass. The merit of the circuit 
is that it is broadband and is thus, parti- 
cularly suitable for the satellite v.h.f. band 
of 136-138MHz: it gives a gain of at least 
15dB, has a true noise figure of 1.5dB 
and is simple to make. Components C2, Ci 
and L, form a broadband input matching 
circuit for the common emitter transistor. 
Bias is straightforward, L2, C6 and R 
form a broadband output matching net- 
work for approximately 50 ohms. The 
circuit consumption is less than 1OmA, 
so a nine -volt dry battery supply is the 
most economic. For best overall results 
the pre -amp should be as near the antenna 
as possible. 

Receiver 
The main receiver requirements are as 

follows. The satellite transmission 
bandwidth is usually 30kHz with a 
maximum deviation of ± 10kHz. A 
receiver i.f. bandwidth of at least 20kHz 
but not more than 50kHz is thus required. 
Within the satellite band other types of 
satellites are continuously transmitting 
on frequencies very close to those of the 
weather satellites. Good selectivity is 
essential to avoid interference from these. 
The narrow bandwidth dictates the order 
of stability required. Jitter in a local oscil- 
lator will be seen by the detector as 
signal f.m. The satellite band is within a 
band of frequencies used by aircraft. 
These signals are, in the UK, very strong 
and may cause cross -modulation. A high 
i.f. is essential to reject image frequencies 
which might well be on a local civil aircraft 
channel. High gain-to ensure adequate 
limiting of amplitude changes in the signal, 
high gain preceding the limiter is required. 
The amount of gain depends on how much 
limiting is required by the detector for 
linear operation. 

All of these requirements, brought 
together, specify the type of receiver re- 
quired within narrow bounds-a double 
superhet receiver with both local oscillators 
preferably crystal controlled, with a 
crystal or mechanical i.f. filter and phase - 
lock loop detector meets the requirements 
mentioned above. A receiver block dia- 
gram is shown in Fig. 8. The detailed 
design of such a receiver is a standard 
text -book exercise and need not be further 
dealt with here. However, some sections 
are worthy of closer examination, par- 
ticularly the first local oscillator, the 
crystal filter, the limiter and phase -lock 
loop detector. The most economical 
approach is to obtain a surplus v.h.f. 
receiver, such as from a redundant public 
service mobile or base station transceiver 
which should furnish r.f. amp, 1st mixer, 
1st i.f., 2nd mixer, 2nd local oscillator 
and 2nd i.f. amplifier, even if the original 
design was for a.m. reception. The re- 
mainder of the final receiver can then be 
built and tested as separate items and 
added en bloc to the basic chassis. 

ESSA -8 (1%8-114-A): Orbit 25294 22 
June 12.08Z. Weather system to west of 
Spain: N. W. coast of Spain is on right- 
hand border. Portion of complete satellite 
picture, produced on first run of prototype 
facsimile machine by G. R. Kennedy on 
25.6.74. Paper Kodak WSG bromide, 
single weight, no. 2 (normal). Crater tube 
white current 7mA, black current 30mA. 
Brightness pot 9.00. Traverse jitter and 
drum vibration evident on print No. 6. 

If - the second local oscillator is 
fixed in frequency, such as by crystal 
control, then the first local oscillator 
is the frequency determining standard 
of the receiver. Due to the narrow band- 
width and selectivity requirements of the 
overall receiver system, the first local 
oscillator must be either synthesized or 
crystal controlled. Synthesis, implies the 
digital counting down and heterodyning of 
a highly accurate source, which may be a 
high grade transmitter radio source such 
as WWV or MSF, or more usually, a 
temperature controlled crystal oscillator, 
so these two options basically are the 
same. A crystal oscillator and multiplier 
first local oscillator is shown in Fig. 9. 

Transistor Tr, is an overtone oscillator, 
the frequency of oscillation being de- 
termined by the series resonant frequency 
of the quartz crystal. The combination 
L7 and C is tuned to slightly higher in 
frequency than the crystal frequency. 
Capacitor C,6 blocks d.c. from the crystal. 
The oscillator output is taken via C,5 to 
the doubler transistor Tr,. Inductor L6 
and C,4 form a series resonant circuit at 
twice the oscillator frequency and the 
output is taken via C to the amplifier 
Tr,. An acceptor circuit acting as a trap 
at the oscillator frequency is formed by 
L,0 and C Inductor L, and C,0 are 
resonant at the output frequency, and the 
output is taken via C9. The output level 
may be conveniently altered in practice by 
tuning the L7 core. With the circuit values 
shown, approximately 1mW of 126.80MHz 
sine wave is available at the output. This 
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circuit relies' on the accuracy of the 
crystal. Modem hermetically -sealed metal 
cased crystals of HC6/U, HC18/U and 
HC25/U outline are normally available 
with ± 0.01% or ± 0.005% tolerance. To 
take the worst case ± 0.01% crystal at the 
extreme of its limit, and used in a fre- 
quency tripling circuit for the first local 
oscillator, the error for 137.000MHz will 
be 12.6kHz assuming a 10.7MHz first i.f. 
This is approximately half the receiver 
bandwidth and hence for a transmitted 
signal being deviated ± 10kHz, one half 
of the deviation per f.m. cycle may be lost. 
For this reason, a more complex local 
oscillator may be required if the crystal 
error cannot be corrected by crystal 
"pulling" with a parallel capacity, for 
crystals too high in frequency. Such a 
circuit is shown in Fig. 10. Here, two 
crystal oscillators are used; one of these 
contains one of a number of close - 
frequency crystals covering the desired 
range. Such collections of crystals with 
frequency increments a few kHz apart 
are often available from redundant air- 
craft or public utility equipment where 
close channelling is used. If the family 
of frequencies is too low, frequency 
doubling may be used, as shown in Fig. 10. 
Here j.f.e.ts Tr6 and Tr8 are crystal 
oscillators. The output frequency of Tr6 
is doubled by j.f.e.t. Tr, and applied 
together with the output of Tr8 to the dual - 
gate m.o.s.f.e.t. mixer Try. The mixer 
output is RC coupled to j.f.e.t. amplifier 
Tr,0 which has a mixer difference 
frequency trap L13, C37 across its 
output. Bipolar transistor Tr is a 
1mW output driver. Two crystal fre- 
quencies are shown by way of example, 
but the circuit, which is very flexible, is 
capable of operation over wide frequency 
limits, with suitable revision of the tuned 
circuit values. As before, the crystal 
tolerances and stability should be borne 
in mind. However, if a series of crystals 
of small incremental frequency values is 
available, correction of output frequency 
is readily obtained. 

Intermediate frequency filter 
The narrow but precise bandwidth re- 
quired for the receiver is difficult to obtain 
by LC single or double resonant i.f. 
transformers. A convenient method for 
specifying the bandwidth is to use a 
crystal or mechanical filter. The type of 
filter will depend on the i.f. frequency 
chosen: mechanical for lower frequencies 
are available from manufacturers such as 
Collins or Kokusai, whereas crystal 
for higher frequencies, such as 10.7MHz 
tend to be more readily available 
from manufacturers such as ITT, 
Cathodean/Pye, and Salford Electrical 
Instruments/GEC. A typical 10.7MHz 
filter will measure 36 X 27mm X 19mm 
high, and will have the following electri- 
cal characteristics (ITT 015AD): 3dB 
bandwidth ± 15kHz, minimum attenua- 
tion 4.5dB, minimum stop -band attenua- 
tion of 70dB at ± 35kHz and 90dB at 
± 50kHz, terminating impedance 9100 
in parallel with 25pF and maximum 
terminated input of 10mW. It might be 

possible to approach the performance of a 
commercially available crystal filter by 
constructing a double half lattice crystal 
filter, but the economics of four or eight 
close tolerance discrete crystal units is 
not significantly better than the cost of a 
single monolithic unit, currently about 
£ 16. One cheaper source is to extract a 
50kHz channel crystal filter from a re- 
dundant public utility v.h.f. f.m. trans- 
ceiver. It should be borne in mind that 
even at centre frequency there is an 
insertion signal loss of 4.5dB typically, 
and also that for optimum performance the 
terminating impedances should be main- 
tained. 
The second part of this article will describe 
the i.f. filter circuit limiter, p.1.1. system 
and the display. 

Components 

Resistors- R 

Fig. 6 1 680, 10W 
2,3 47 
4 2.5k 
5 lk 
6 47, 1/4W 
7 111 
8 5k 
9, 10 3.3k, 2W 

Fig. 7 11 4.7k 
12 lk 
13 100 
14 220 

Fig. 9 15 6.8k 
16 47k 
17 lk 
18, 19 470 
20 15k 
21 6.8k 

Fig. 10 22 100k 
23 100 
24 100k 
25 270 
26 100k 
27 100 
28 330k 
29 10k 
30 330k 
31 10k 
32,33 270 
34 100k 
35 270, 1/4W 
36 47k 
37 6.8k 

Capacitors-C 
Fig. 6 1 0.1 24 4.7p 
Fig. 7 2, 3 3-25 25 3-36p 

4 5n 26 In 
5 1000 27 0-7p 
6 12 28 lOn 
7, 8 1On 29 2-20p 

Fig. 9 9 10 30, 31 6.8p 
10 3-20 32 lOn 
11 3-30p 33 in 
12 1 34 2.2 
13 2.2p 35 2-20p 
14 3-20p 36 33p 
15 2.2 37 22p 
16 100p 38 ln 
17 22 39 4.7p 
18 1000 40 lOn 
19 6.8p 41 12-50p 
20 1000 42 6.8p 

Fig. 10 21 0-7p 
22 In 
23 47p 

Diodes-D 
Fig. 6 1, 2 1N1616 8 6.8, zener 

3,4 1N1616 9 10V, zener 
5, 6 2N4444 10, 11 1N1616 
7 1N1612 12, 13 1N1616 

Inductors-L (t-turns) 
Fig. 7 1 8t, 22 swg on lk, 1/2W resistor 

2 6t, 22 swg on 10k, 1/2W resistor 
3 10t, 36 swg torroid wound on ,'-in 

dia. ferrite ring 
Fig. 9 4 31t, 20 swg close wound on ;in 

mandril then opened It thickness 
between each turn 

5 lO}t, 20 swg close wound on ,=in 

mandril then opened It thickness 
between each turn 

6 6-14, 20 swg close wound on ;in 
mandril then opened It thickness 
between each turn 

7 5+t, 20 swg close wound on ¡in 
mandril then opened It thickness 
between each turn 

Fig. 10 8 0.2p 
9 0.15p 

10 7.Op 
11 O.1p 
12 0.5p 
13 0.2p 

Transistors-Tr 
Fig. 6 1 2N1671 
Fig.7 2 11S -1757B 
Fig. 9 3, 4 TIS18 

5 2N708 
Fig. 10 6, 7, 

9 
8 2N5245 

3N141 
10 2N5245 
11 TIS18 

Crystals -X 
Fig. 9 63.4MHz 
Fig. 10 2 51MHz 

3 24MHz 
Fig. 9 1 63.4MHz 
Fig. 10 2 51MHz 

3 24MHz 

Integrated Circuit-IC 
Fig. 13 1CA3076 
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News of 
the Month 

Teletext to go ahead 

The Government, through the Home Office, 
has approved the introduction of broadcast- 
ing of live textual and graphical informa- 
tion on television by the CEEFAX/ 
ORACLE technique for a two-year experi- 
mental period. (l'est transmissions have 
been in progress for some months, but 
"live" information means information that 
is expected to be of real use to the recipients.) 
The purpose of the two-year experiment is 
to assess the demand for the service, to 
decide what form it should take and to esti- 
mate the scope for the manufacture of tele- 
vision sets equipped with decoders. The 
BBC has already started live broadcasts on 
BBC 1 (on September 23) and Independent 
Television will probably start through the 
London Weekend programme company 
in May 1975. A complete specification of 
the standards adopted (outlined in the May 
1974 issue, p.115)has been published jointly 
by the BBC, the IBA and BREMA (the set 
makers' trade association), and can be 
obtained from them at a price of 50p. 

Experimental receivers, which are essen- 
tially conventional colour television sets 
equipped with decoders, have been demon- 
strated by. Decca, GEC and Mullard. At 
present the decoders cost about £400, and 
the system will not be viable for widespread 
use by the public until the decoder cost has 
been reduced to the region of £10-£30- 
probably by the use of large-scale integrated 
circuits. 

At a recent demonstration of ORACLE, 
at the IBA's new engineering headquarters, 
Crawley Court near Winchester, engineers 
showed how "on air" editing can be carried 
out using a small Honeywell digital com- 
puter. A video display unit incorporating 
a typewriter was used to type the pages of 
information, which were automatically fed 
into the computer's magnetic disc memory. 
The output system transmitted the pages 
(each 24 rows of 40 characters per row) in 
sequence over a microwave link to the IBA's 
Croydon transmitting station, where they 
were injected into the field blanking period 
of the normal television signal (on lines 17, 
18, 330, 331) for transmission from the 
Crystal Palace aerial. 

Eventually tests of the system will be 
made on v.h.f. transmissions, to be ready 

for the time when the v.h.f. television bands 
are "re -engineered" for 625 -line pictures. 
Italian and German broadcasting organ- 
izations are already studying the system. 

The following is an abbreviated descrip- 
tion of the adopted standard. Data lines: 
initially two per field, 17, 18, 330, 331. Page 
format: 40 characters per row, 24 rows per 
page including page header (page address, 
system name, and digital clock read-out). 
Magazines and content: up to 100 pages, 
up to eight magazines. Transmission 
sequence: page sequential; blank rows may 
or may not be transmitted; in this way 
magazine cycle time can be optimized. 
Character coding: eight bits including 
parity ISO -7 (BS 4730: 1971) i.e., ASCII 
with selected "national usage" characters, 
includes upper and lower case. Control 
characters: (a) for flashing characters. (b) 
seven colours plus white (by individual 
on/off control of RGB; (c) subtitle and 
newsflash "boxing"; (d) graphics. Data pro- 
tection: all words include some form of 
error protection; the character codes by 
odd -parity bit and others (control charac- 
ters) have the extra protection of inserted 
"Hamming code" error bits. The charac- 
ters so coded are magazine identification, 
page address, row address and "clock time" 
for time -coded pages. Bit format: non -return 
to zero, pulse shape is roughly raised cosine. 
Bit rate: 6.9375 Mb/s (444 X line frequency). 
Access time: with 100 pages and one maga- 
zine only, maximum waiting time is approxi- 
mately 24 seconds (blank rows transmitted). 

London traffic control 
phase two 
Work on the computer and data trans- 
mission contract for the latest phase of the 
Greater London Council computerized 
Area Traffic Control system is now follow- 
ing the completion of the phase one com- 
puter system which now controls 400 road 
junctions in Central London. The extension 
work to this, now in its final stages, allows 
the number of junctions under control to be 
increased to 500. The new contract will 
enable a further 500 junctions to be brought 
under computerized control, laying claim 
to be the most up-to-date traffic control 
system in Europe. The transmission system 
is being supplied by the Plessey Company 
while Siemens have delivered the third Sie- 
mens type 306 computer plus auxiliary 
equipment to New Scotland Yard. 

Radio love call 
stirs Darwin 
Residents of Darwin, Northern Territory 
capital of Australia have been standing by 
to hear something unusual on their radios 
-the mating call of a toad broadcast by 
radio in an effort to recapture 11 cane toads. 

A school teacher took these toads to 
Darwin from Queensland where they have 
been a pest for his botany students. Their 

Main control room of the closed circuit television studio at the Depa7.ment of Health 
and Social Security headquarters training department, Hinchley Wood. Rediffusion 
Industrial services installed the equipment. Shown here are the monitors, control panel 
for remote control camera and a video tape recorder. 
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escape has sparked off an intensive hunt, 
with Darwin Conservation Society offering 
$5 a head for the capture of each toad. The 
president of the Northern Farmers' Associa- 
tion, Mr David Veal, said the reward should 
be $A1000 ($US1500) a toad, paid by the 
Education Department. The Minister for 
Northern Territory, Dr Rex Patterson re- 
jected this as dangerous and unworkable 
since thousands of toads might mysteriously 
arrive from Queensland if there was a big 
price on their heads in the Northern Terri- 
tory. Dr Patterson suggested playing toad 
calls on the city's two radio stations to help 
people find the escapees. He also empha- 
sized the threat of the toads to the Northern 
Territory which has no toad of any kind. 
Cane toads could become a menace if they 
were to breed in the northern coastal plains, 
an area of thousands of square miles, feed- 
ing on moths, insects and beetles, many of 
which performed vital tasks for the upkeep 
of their environment. 

Dialling aid for Telex 
A new dialling aid for Telex machine 
operators has been made available nation- 
ally during October. The callmaker aid is 
a small automatic dialler linked to the Telex 
machine so that instead of rotating the dial 
by hand, calls are made simply by slipping 
a small plastic card into the auto -dialler 
(see photograph). The device is a modified 
version of the card callmaker which is 
already being used in association with tele- 
phones. 

Users of Britain's 50,000 Telex machines 
will be able to use the dialling aid developed 
by the Post Office, for making calls within 
the UK and to mainland Europe. Although 
it cannot yet be used for international Telex 
calls which involve dialling and keying, Post 
Office engineers are examining the possi- 
bility of developing a Telex dialling aid 
which will do this. 

The advantages of this method of dialling 
are said to be that human error is eliminated, 
it does away with the need to consult direc- 
tories or dialling instructions; also, while the 
callmaker dials the number, the caller is free 
to examine documents or continue a con- 
versation. Numbers are stored on small 
plastic cards measuring 34 -in by 2,' --in, with 
one card for each number represented by 
punching a pattern of holes according to a 
simple guide supplied with the callmaker. 
This then forms a permanent record for 
future use. 

The callmaker's dialling unit uses a 
photo -electric principle to read the punched 
out code on the dialling card. 

Light-fingered touch 
A new type of touch -sensitive display input 
device for use in data processing systems 
made its first public appearance as part of 
an air traffic control exhibit in the GEC - 
Marconi Electronics pavilion at this year's 
Farnborough International Air Show. The 
device known as Digilux, operates like a 
programmable keyboard and is used in a 
similar way to the "touchwire" system 
used in the Flight Data Processing System 
at the London Air Traffic Control Centre 
at West Drayton. 

The advantage of the new technique is 
that it is "wireless" and does not rely on 
physical contact between the finger and a 
bare wire conductor; instead it uses narrow 
infra -red beams which form an invisible 
grid over the display screen. A finger placed 
on the face of the screen intercepts two 
beams at right angles and the location of the 
finger is rapidly determined and signalled 
to the computer. 

As there are no touch contacts on the 
screen or wires to them, there is no obscura- 
tion of the screen itself. The system is 
unaffected by room lighting because the 
beams are infra -red. In addition, Digilux 

Card callmaker automatic dialling system for Telex machine operators. See accompanying 
news item. 
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retains all the advantages which the touch - 
wire technique has over the conventional 
keyboard as a computer entry device; it is 
faster, less prone to error, needs very little 
time for learning and can offer a significant 
saving in space. 

Dial -a -ride 

The first major sponsored "dial -a -ride" 
system in the UK started operation in 
Harlow at the beginning of September and is 
known locally as the "Pick-me-up" service. 
The system uses three Ford Dormobile 
vehicles providing an urban transport ser- 
vice which allows passengers to telephone 
their particular travel requirements to a con- 
trol centre, which in turn co-ordinates the 
available vehicles in order to meet these 
requirements. It offers a door-to-door ser- 
vice which combines the advantage of 
travelling by car and by bus. While retaining 
the flexibility and convenience of a car, 
dial -a -ride is cheaper for the passenger 
because the vehicle is shared. The Harlow 
version of the concept revolves around a 
control centre which is in constant two- 
way radiotelephone communication with 
the vehicles. Each of these is equipped with 
RC665 mobile radidtelephones supplied 
by GEC -Marconi Electronics Ltd and the 
project is being sponsored by the Transport 
and Road Research Laboratory of the 
Department of the Environment in order to 
evaluate the viability of this new form of 
public transport. 

IEE establishes 
microprocessor group 

"Microprocessor applications" is the title of 
a new group which has been formed under 
the aegis of the IEE to fulfil a need in this 
area of advancing technology. Because of 
the continuous flow of information in this 
field, meetings will be held every two months, 
mainly at Savoy Place, London. 

The aim of the group is to provide a multi- 
disciplinary forum for the discussion of 
techniques associated with the uses of micro- 
processors and the technical aspects of 
microprocessor applications, and to identify 
areas in which research and development 
are required. Areas of particular interest will 
be: instrumentation, aviation, telecommuni- 
cation, signal processing, medical instru- 
mentation, process control, pollution 
monitoring and data collection. 

Further information and membership 
application forms can be obtained from the 
Secretary, IEE, Savoy Place, London 
WC 2R OBL, quoting the reference LS(CA). 

Briefly 
Inspec milestone. The Institution of Elec- 
trical Engineers' world information service 
reached a milestone in the dissemination of 
information when it published the 1,000th 
issue of Physics Abstracts on the 16th 
September. 
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Active crossover networks 
Using a single bass speaker in a stereo system 

by D. C. Read, B.Sc. 

The author finds that active crossover networks, giving better speaker damping and improved 
transient response, sound better than passive ones as well as being easier to adjust. But the 
system first designed (December 1973 issue) needed six amplifiers. This article therefore 
describes three ways to reduce size and cost, by using a common bass unit with 1-cu.ft sealed 
enclosures, by using the bass unit with 0.33-cu.ft enclosures, and by omitting the bass unit. 
Alterations to active filter circuit values for these options are given together with a modifica- 
tion to the "full" six -unit system. 

The first and most obvious economy in 
the previous active crossover design was 
to follow the well -tried example of 
Baxandall* using the fact that low - 
frequency sounds are non -directional and 
have a mixed mono and stereo system. 
Fortunately, for modern living rooms of 
average size, this non -directional effect 
extends well into the audio band. By com- 
bining a single bass speaker with a pair of 
relatively small mid-range/tweeter boxes 
working in stereo there is an imme- 
diate saving of one power amplifier, its 
driving filter circuit and one large en- 
closure. 

Although one filter and amplifier 
assembly would be unchanged, the other 
would be smaller, with about one-third of 
the components removed from the filter 
(front board in photograph) and two 
power amplifier boards instead of three. 
An added practical advantage is that the 
bass speaker can be placed in any con- 
venient position to suit the general room 
layout. 

Choice of bass crossover 
Having decided on a combined bass 
arrangement, the first requirement was to 
determine where in the audio band to 
make the change between mono and stereo 
operation. In doing this work, the ease of 
adjustment afforded by active filters was 
most helpful. 

The single bass unit, KEF type B139, 
was installed in a box of about 5cu.ft 
and then subjected to listening tests in a 
normal -size living room. For experi- 
mental purposes, the middle and upper 
frequency sounds were produced by units 
in the transmission -line enclosures 
described in the previous article. Simple 

*Low-cost high -quality loudspeaker, (part 2) by 
P. J. Baxandall, Wireless World vol. 74 1968, 
pp.316-9. 

A -B switching allowed repeated com- 
parison between this combined bass set-up 
and the complete 2 X 3 -way system, i.e. 
between mixed mono and stereo, and full 
audio -band stereo. 

Initially, the bass speaker was fed with 
combined signals from the two channels 
up to about 490Hz: this was the bass 
crossover frequency already in use for 
the transmission -line speakers. 

But stereo separation was not then 
maintained over the whole band: the single 
source of low frequencies could be identi- 
fied and located when moved. The cross- 
over point was then lowered by successive 
amounts until, with it set at 150Hz, the 
mono bass effect disappeared. Thus, when 
compared against the full 2 X 3 -way 
stereo it was found that the l.f. speaker 
could be placed virtually anywhere in the 
room, facing in any direction, without 
noticeable change in the stereo image. 

The 150 -Hz crossover frequency deter- 
mined as above provided for satisfactory 

10dó 

(i.e. undetectable) mono bass for a stereo 
installation working in a room measuring 
about 15 feet square. In a listening room 
with dimensions considerably greater than 
this, however, the presence and location 
of the single source of l.f. may become 
apparent, and it will then be necessary to 
lower the stereo -to-mono changeover 
point. 

To move the changeover point either 
way, the response curves of both the mid- 
range band-pass filter (high-pass) and the 
bass -unit low-pass filter must be modified 
by altering the roll -off frequencies of the 
6dB and 12dB/octave circuits (the circuits 
surrounding IC,ITrs and IC,/Tr6 in Fig. 
2). As the change of frequency in each 
instance is likely to be relatively small, the 
appropriate new component values can be 
deduced by simple linear scaling. For 
readers who wish to re -calculate circuit 
constants, perhaps to satisfy the require- 
ments of different units or considerably 
changed listening conditions, the pro - 

III I III 
8110 in 1cu.ft. box s 

II 
T27 
only 
rt. 

f i 
B 

\ 
10 in 093 cu. ft. box 

8110 
at 
h.f. 

20 50 100 500 1k 

FREQUENCY (Hz) 
5k 10k 20k 

Fig. 1.. For the common -bass system the mid and upper -ranges use B110 and 727 drive units, 
as in the original design. Graph shows axial response of B,110 in a 1 -cult sealed box (upper 
solid line). 727 curve (broken line) shows an upper crossover of about 4kHz is suitable. 
Lower B110 curve shows axial response for a small, 0.33-cu.ft sealed box, for which slope 
correction is needed (see Fig. 5). Acoustic response curves taken with a writing speed of 
80mmis and a paper speed of 3mmIs. 
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cedure is given in a section at the end of 
this article. 

The componeñt-scaling process is 
straightforward. In all instances, suppose 
the existing crossover frequency is f, and 
the wanted frequency is f2. Suppose also, 
for example, that the required frequency 
shift is that necessary to lower the 
crossover point (to raise it each multiply- 
ing factor would, of course, be inverted). 
In the feedback circuit to input 3 of IC3 
(Fig. 2), either the two C values (33nF) 
or the R values (2 X 56k0 and 36kí!) 
must be increased in the ratio f, /f . For 
the Try input circuit increase either the 
series C (to f, /f2 X 0.033NF) or the two 
shunt Rs (both to f, /f2 X 62k0). 

Similarly, in the IC, circuit, new values 
are found for the input 3 components 
such that either the 100k0 and 15k0 
resistors or the 33 and 68nF capacitors 
are increased by the factor of f, /f . The 
Tr6 input circuit is modified in the same 
way as for Tr.,. 

As a further practical point relating to 
the use of a single, combined bass 
system as suggested here, note that the 
power amplifier described in the first 
article (Fig. 4 of the December article) is 

30-50V y25mA 

+20-24V 

2n 

easily able to provide the necessary drive 
for a single unit taking l.f. signals from 
both channels, or even from four channels. 

Smaller mid and upper range stereo 
units 
With the optimum changeover point 
between stereo and mono working now 
established, it was necessary to construct a 
pair of small enclosures with speakers to 
produce the mid and upper audio frequen- 
cies. Identical units to those already used 
(KEF types B110 and T27) were used. 

An obvious minimum requirement here 
was that the bass response of the mid- 
range unit must extend at least to 150Hz. 
Past experience suggested that for this an 
enclosure volume of about lcu.ft would be 
suitable. Accordingly, a sealed box of this 
size was made, with dimensions 10 X 20 
X 9in. Damping was provided by a thick 
coat of car underseal on all internal sur- 
faces and the box was filled with about 
+lb of long -fibre wool: an inside layer of 
2 -in. foam plastics material would be a 
suitable alternative. 

With the units installed, the assembly 
was tested in non -reverberant surround- 
ings. As the B110 axial response given in 

4- 20-24V 

high pesa 
section 

(>3.5k1iz ) 
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Fig. 1 shows, the arbitrary estimation 
of enclosure volume was about right and 
obviates the need for slope equalization 
in the mid -range band-pass filters. The 
T27 response curve, drawn dotted in 
Fig. 1, shows that an upper crossover 
frequency of 3.5 to 4kHz was suitable 
here; the overall 6dB/octave slope is 
easily offset by making the high-pass 
filter l.f. roll -off more gradual. 

Fig. 3 illustrates the three active filter 
responses as finally set for the mixed 
system. These curves are the voltage 
outputs from the full circuit given- in 
Fig. 2, with R2 = 33k0, R3 shorted and 
123 , R6 , C; omitted. Note that two each 
of the band-pass and high-pass filters 
shown in Fig. 2 are needed but only one 
low-pass circuit 

Overall response with combined bass 
To check the overall acoustic output of 
the total system, the bass speaker together 
with a 1-cu.ft mid-range/tweeter assembly 
was tested in non -reverberant surrounding. 
Fig. 4 shows the complete response. 

Note that only one of the stereo pair 
was used to obtain the curve of Fig. 4 
because large differences in phase response 
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Fig. 2. Circuit diagram of activefilter 
unit shows mostly dIfferent component 
valuesfrom earlier circuit (Dec. 1973 
issue). Values for R2 to R6 and C, are 
given in the text. Resistors can be low - 
wattage types but should preferably be 
± 2% tolerance. 
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Fig. 3. Active filter responses for common - 
bass system. Curves are voltage outputs 
from Fig. 2 circuit, with R2 =33k0, R3 
shorted and R5, R6, C, omitted. 

Fig. 4. Axial acoustic output for B139 
unit in separate l.f. enclosure and 1-cu.ft 
box using B110 and 127, in non - 
reverberant surroundings. 

Fig. S. Correction circuit used in 
bandpass filter to compensate for response 
of 0.33-cu.ft box in Fig. 1. Other com- 
ponents in (a) give part of the 18dß/octave 
roll -off at the top of the passband (C2, R4) 
and R6 determines in -band slope (see text 
for value of R2). 

between individual units of the same type 
(e.g. as exhibited by different examples of 
the B110 unit) resulted in a spikey res- 
ponse with almost complete cancellation 
at some points. Such disparity in phase 
performance is, of course, a well-known 
failing of cone radiators; plane -driven 
electrostatic speakers are much more con- 
sistent in this respect. However, in normal 
domestic surroundings, multiple reflection 
tends to smooth out such variations in 
combined response and therefore largely 
overcomes the problem. 

Active -filter phase response 
While on the subject of phase per- 
formance, it should be mentioned that this 
was an aspect of active -filter operation 
which was carefully considered at an early 
stage. For the full stereo installation out- 
lined in the December article, the various 
filter phase responses were calculated and 
their combined effect on acoustic per- 
formance tested. Specifically, this was 
compared to performance with the con- 
ventional passive -network equivalent. De- 
tailed results of these tests have not been 
given because they showed only that even 
the largest differences in phase characteris- 
tic, particularly those occurring in the 
crossover regions, had little effect on 
sound output. The one observable change 
was a frequency redistribution, without 
increase in amplitude, of troughs and 
peaks in the overall response. 

Even smaller stereo speakers 
Although the combined -bass speaker 
enclosure used in the mixed system can 
be of any suitable shape and put in any 
convenient out-of-the-way comer, the mid-. 
and upper -range assemblies must of 
necessity occupy particular positions, 
divided and directed so as to obtain the 
intended stereo effect. But, in rooms where 
space is at an absolute premium, even 
the 1-cu.ft enclosures used as above may 
be too large. To meet this objection and to 
exploit other properties of active filter, 
notably their possible use in correcting 
speaker response. deficiencies, a pair of 
0.33-cu.ft boxes was built (dimensions 
8 X 6 X 12in) to form part of a modified 
stereo/mono system using the same units 
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as before, i.e. one B139 and two each 
B110, T27. 

Mid -range unit slope correction 
The l.f. axial response of a B110 in a 
0.33-cu.ft enclosure is given by the lower, 
dashed, curve up to 1kHz in Fig. 1. This 
shows that slope correction is needed in 
the band-pass filters which provide input 
signals for the mid -range units. An R -C 
network feeding Tr4 can be used for such 
equalization. In Fig. 5a, the correction 
network is re -drawn with appropriate 
values. Here, R3, R5 and C, give a 6dB/ 

octave bass lift over the required frequency 
range as shown in Fig. 5b. 

Components R4 and C2 provide a 
similar slope as part of the overall 18dB/ 
octave roll -off at the top end of the pass 
band. The value of R6 determines the 
amount of in -band slope obtained for the 
whole circuit. 

Using the values shown in Fig. 5a, the 
band-pass filter output response is as 
shown full line in Fig. 6. The other two 
filter responses remain as before but are 
included here to show how they relate to 
the modified band-pass curve. 
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Complete amplifier for one channel. Front board is modified active filter, including lf. 
section and voltage regulator, not needed for the other channel. Note reduced -size heat 
dissipator for h.f. power amplifier. 

Fig. 6. Filter response for small enclosure, 
using values of Fig. 5 (a). Curves A and B 
are obtained with high-pass part of band- 
pass filter removed (by taking output from 
Tr, emitter) and apply for an inexpensive 
system using only the 0.33-cu.ft enclosures 
(see Fig. 7). 

Fig. 7. Axial acoustic response for B139 
unit in separate enclosure and 0.33-cu.ft 
box, in non -reverberant surroundings, 
showing dip at 2kHz before and after 
correction. Curve A applies when common - 
bass unit is not used, and high-pass filter 
of bandpass section is removed (to the 
right of Tr,). Improvement at B is 
obtained by making C,100nF and R6 
270kí2. 

Mid -range dip correction 
Fig. 7 gives the axial response in non - 
reverberant surroundings of the smaller 
mixed system, i.e. of the single B139 bass 
unit together with the B 110/T27 combina- 
tion in a 0.33-cu.ft enclosure. It shows 
that the bass response has been con- 
siderably improved, but there remains a 
large dip around 2kHz. Fortunately, since 
the response region requiring correction 
occupies a narrow range of frequencies 
mainly below the h.f. crossover point, 
the dip can largely be filled by creating 
a suitable peak in advance of the upper 
band-pass filter roll -off. This is done by 
adjustment of feedback over the first of the 
741P amplifiers (IC, in the low-pass 
section of the band-pass filter). Fig. 8, 
which shows the roll -off characteristic for 
a 741P gain setting of 2.74, achieved with 
R, =47kí) and R2 =27k0 (gain= 1+R,/ 
R,). (Peak height can be changed by 
altering gain slightly.) 

With this modification to the band-pass 
filter circuit the overall response appears 
double -humped as illustrated in Fig. 6 by 
taking the upper dotted curve. The re- 
sulting acoustic response of the system is 
then as shown in Fig. 7 with the broken 
dip -corrected curve replacing the full -line 
one between 1.2kHz and 3.8kHz. 

Miniature full stereo arrangement 
A simpler stereo system was set up by 
using only the B110 and T27 units in the 
0.33-cu.ft boxes, i.e. without the large 
combined bass enclosure. This economy 
also dispenses with about half of the 
filter circuitry; the parts now required are 
just the low-pass sections of the original 
band-pass filters and the two unmodified 
high-pass sections for the T27 tweeters. 
Further equalization must be added to 
give the B110 units extra 1.f. response and 
thereby compensate for the absence of 
the B139 speaker. 

In Fig. 6, the dotted line from 230Hz 
to 20Hz (curve A) shows the output from 
Tr, in Fig. 2. Because the IC, /Tr, circuit 
is not included in this reduced -scale 
system, it is therefore the low-pass 
response applicable to signals feeding the 
B110 units. The high-pass filters and 
output characteristics remain as before. 
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The axial response of one B 110/T27 
assembly (0.33 -cat box) as used for this 
full stereo arrangement is given in Fig. 7 

by taking the full -line curve plus dip 
correction above 200Hz and adding to it 

broken curve A below this frequency. 
Evidently, bass is still lacking below 
100Hz. Curve B gives a possible 4dB 
maximum improvement here, and cor- 
responds with the curve B filter response 
illustrated in Fig. 6. For such additional 
l.f. output, C, in the correction network 
(Fig. 2 or Fig. 5a) becomes 0.1NF and 
R6 is increased to 390k0. 

More bass boost than is shown by 
curve B in Fig. 7 could be obtained by 
other changes to the R -C network values, 
but, whenever extra l.f. response is sought 
from the B110 in this way, there is a 
danger that excursion of the cone driving - 
coil might become too great; limiting and 
consequent distortion is then inevitable. 
For this reason such increased bass output 
must be accompanied by a restriction in 
overall listening level, especially for music 
with a heavy bass component. 

Note that both the A and B filter 
curves give steady l.f. increase down to 
about 80Hz after which the response 
gradually levels off and the B110 
characteristic takes over. This is a de- 
liberate compromise. It not only helps to 
overcome the problem of excessive cone 
movement but also gives some protection 
against spurious low -frequency signals 
such as those caused by rumble. 

Use of combined bass for 
quadraphony 
A mono -bass arrangement using active - 
filter circuits to the design described in 
this and the earlier article has been applied 
to a quadraphonic installation. When con- 
sidering the extension of a split -band, 
multiple -speaker stereo system to quad- 
raphony, the prospect of doubling -up yet 
again on most of the equipment is a 
daunting one, and any possible saving in 
outlay-especially if this can be done 
without reduction in performance-is an 
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Fig. 8. Peak of appropriate height to 
compensate dip in Fig. 7 obtains for 
Rz =27k0, with R, =47k0 in IC, circuit. 
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Fig. 9. Original active crossover design (December) can be improved by lowering upper 
crossover frequency to 4kHz. New component values shown above. 

attractive proposition. The use of a single 
bass speaker offers just such an economy. 

Obviously, twice the (stereo) com- 
plement of filters and amplifiers serving 
the mid and upper frequency ranges must 
be provided. For this quadraphonic appli- 
cation, however, the only change 
necessary in the basic circuit of Fig. 2 
is that four mixing resistors, each of 
200k0, are now needed to combine the 
l.f. signals at the input to IC4. Although 
this input point is not a virtual earth, 
there is no danger of crosstalk between 
the four contributing channels because 
their outputs are fed from constant - 
voltage sources as represented in Fig. 2 
by the circuit containing Tr, and Tr2. 
Low output -impedance amplifiers in this 
position were, of course, already a 
necessity to prevent interaction between 
the stereo channels and, equally impor- 
tant, between the filters. 

Although the foregoing outline suggests 
that bass combination is as easy to 
achieve for quadraphony as for stereo, 
there is a difficulty which may arise con- 
cerning the matrix system used and its 
effect on channel combination at low 
frequencies. In particular, the SQ coding 
system, and more especially the better 

QS system, which makes use of phase as 
well as amplitude relationships to improve 
separation, could create interaction prob- 
lems at frequencies where the channels are 
combined. If this happened, it would be 
difficult to predict the subjective result; 
it would certainly depend on the pro- 
gramme content.* 

Modification to original system 
Readers who have either built or con- 
sidered building the full 2 X 3 -way 
system may be interested in a modification 
to the filter circuit given in Fig. 2 of the 
December 1973 article. 

The change concerns the upper cross- 
over frequency which has been lowered 
to 4kHz. In the original design, a 6kHz 
crossover was chosen so that a direct 
comparison of performance could be made 
with the Radford FN 10 passive network. 
But as mentioned in passing (p.576 of that 
issue), the subjective effect was improved 
by shifting the crossover down by 
2kHz; the reason for this improvement 

*In mono reproduction of SQ and QS records, 
sounds intended for the centre back are heavily 
attenuated, and with QS records, left back and right 
back sounds would be 7.7dB down on the front 
sounds-Ed. 
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was not obvious at the time. However, 
subsequent discussion with the maker 
of the KEF B110 unit revealed that 
coupling between coil and cone becomes 
increasingly less stable at frequencies 
above about 3kHz (hence the response 
peak at 5kHz as shown in Fig. 1 of this 
article). By reducing the mid -range res- 
ponse in this region and making more 
use of the available lower -end output from 
the T27 tweeter, adverse effects from the 
B110 are avoided. 

Fig. 10 shows the relevant parts of the 
circuit, taken from Fig. 3 of the December 
1973 article, showing amended values. 

Component layout. Photocopies of printed 
board positive transparencies, together with 
component layouts and a response curve 
for the modified crossover, are available 
from the Wireless World editorial office. 
Please send a stamped and addressed 
envelope for these. 

Appendix 
Circuit below applies to a low-pass 

filter where Ca, Cb and Ra, Rb are the 
component values to be determined. 

Ca 

First, choose a suitable value for Co 
(in pF) and thus find a value for a 
number, k, where k = 2rr Ca f . In this 
expression, fa is the 3dB-down frequency 
which can be related to a wanted cross- 
over frequency (normally at the 6dB-down 
point) by inspection of the appropriate 
curve. 
Next, calculate 

m= 4(G- 1), where a -V2 

maximally flat response, overall gain 
G=1 +R, /R2 = 2 (nominal value). 
Hence, 

c 

Cb =m.Ca 
2 

Ra =- 
ak 

a 
Rb=-- 

2rnk 

giving the remaining values. 

In the high-pass case C c(NF) is chosen 
to find k from f, as before. Assuming 
a=V2 and G=2 
Cd=C, (as chosen) 

Rc- a+dal+8(G-1) 
4.k 

4 1 Rd= 
a+ /a2+ 8(G-1) k 

Having thus established the basic curve 
shapes, further adjustments will have to 
be made to achieve the optimum perform- 
ance. For example, Fig. 1 shows that the 
T27 tweeter output tends to fall at the 
higher frequencies and this tendency is 
counteracted by moving fa for the 6dB/ 
octave section of the high-pass filter to 
about 10kHz. This `softens' the roll -off 
shape and also gives the wanted rising 
characteristic. 

A similar technique was used to com- 
pensate for unit deficiencies at the I.f. 
end of the band. Other forms of res- 
ponse adjustment, such as roll -off "corner 
sharpening" and in -band dip correction are 
achieved as already described by altering 
the appropriate op -amp gains. 

The above points are mentioned as a 
guide to the various ways in which 
active filters can be tailored to fit par- 
ticular requirements. But, obviously, there 
are as many combinations and permuta- 
tions of adjustment method as there are 
conditions to satisfy; it is largely a 
matter of trial and error which form is 
chosen to obtain the best result. 
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Audio '74 at Harrogate 
by Basil Lane 

Harrogate, one of the popular watering 
places of the North, is a charming town 
that has all the advantages of graceful 
architecture, beautiful surrounding country- 
side and one of the most enjoyable annual 
audio exhibitions in the calendar. What 
makes it so enjoyable is not only the 
friendly atmosphere generated by the 
warm-hearted Yorkshire folk, but the 
superb setting of the Majestic Hotel, venue 
for the exhibition, and having grounds 
that could grace many a stately home. 

Suffice it to say that obviously Harro- 
gate is one of the audio journalists' 
favourite annual events. This year, to use 
a cliché, it was bigger and better, with a 
total of 80 exhibitors, many of whom seem 
to have deserted the London shows for this 
and similar events. Another outstanding 
feature was the number of new products 
being previewed, where one normally 
would have expected them at the Audio 
Fair, Olympia. 

In reporting on these new products, 
it is only possible to describe those that 
were seen (and heard!) and so some 
apology must be due to those exhibitors 
that I was unfortunate enough not to get 
round to. 

An outstanding impression was of a 
polarization of extremes in demonstration. 
On the one hand there were those with a 
fairground policy of generating maximum 
noise to attract visitors like bees round a 
honeypot and those that chose a realistic 
discreet-and also very popular-pre- 
sentation that gave a better chance of 
evaluation and after, conversation. Talking 
to the proponents of the two philosophies 
it was evident that although the big sounds 
would fill a demonstration room in no time 
at all, the real business seemed to be done 
by those who chose quieter demonstration 
material. 

Products on show 
On the ground floor I have distinct recol- 
lection of the AKG stand, since it had large 
photographs of Playboy Bunny Girls and 
when I was around-few visitors! A light- 
weight headphone called the K140 was 
being demonstrated for the first time to- 
gether with some pickups for use with 
acoustic guitars. The well-known importer 

of Japanese products, JVC (UK) Ltd, 
occupied a stand on the ground floor and 
a demonstration room elsewhere and were 
showing several extensions to their range 
of products. The Model 1669U/F/S stereo 
cassette deck represents the top of their 
line of cassette recorders and features 
their own noise reduction system called 
A.N.R.S. (automatic noise reduction 
system). Sonab seemed a little sombre, 
perhaps because their electronics are all 
in black cases. A range of omni-directional 
loudspeakers went on show for the first 
time, the 0A14 with a power -handling 
capacity of 40W and containing five drive 
units; the OA 12, a little smaller, but still 
handling 40W, this time via three drive 
units and the OD11, smallest in the range, 
a 40W unit with two drivers. Also on show 
for the first time was the R3000 receiver, in 
a smart unobtrusive low -line case. 

Rank Radio International, on show 
here but not, it seems, at the Audio Fair, 
were predictably crammed out with audio- 
philes anxious to see The new ranges 
launched earlier this year at the Spring 
Radio Show in London. Evidence of the 
enthusiasm of visitors was shown in the 
large attendances at the superb lecture 
(more of a homely chat) given by their 
technical staff at another hotel opposite. 
This was a welcome flashback to the days 
of Gilbert Briggs, containing something 
for everyone. 

National Panasonic are usually a popu- 
lar stand for the visitor and their room 

was well packed much of the time. They 
had chosen Audio '74 for the launch of 
many additions to both their own -name 
range and also to the Technics Hi - 
Fidelity brand. Notable among the latter 
was the RS676US cassette deck-a pre- 
cursor to a new style which we will be 
seeing much more of in the future. This 
is the front -loading machine where all 
controls are on the front, enabling other 
equipment to be stacked on top. Claimed 
to have a high performance (and a high 
price), this machine excited considerable 
interest. 

It seems almost inevitable that every 
audio exhibition will bring its collection of 
new loudspeakers, each said to be the 
finest things since sliced beans! Those I 

spotted included a remarkable venture by 
EMI-Keesonic into a hi-fi range of two. A 
high performance unit, the 353, which 
seemed capable of a phenomenal output 
and a smaller "bookshelf" unit, the 253. 
The former, which I heard (and felt!) at 
some length, sounded very crisp and I 
noted that a professional record cleaner 
was used extensively to avoid the obvious 
intrusion of surface noise due to dust. 

EMI were using, and raving about, the 
Naim power and new pre -amplifier, of 
which more later. Monitor Audio pre- 
sented two additions to their range of 
loudspeakers, the MA3 and the MA7, with 
a nicely balanced programme of music. 
Hayden Laboratories introduced the 
American Fisher range which not only 

Fig. 1. One of the new Leak range of audio equipment, the 2100 amplifier. 
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Fig 2. The Fisher 514 receiver forms part of a range of audio products including 
loudspeakers. 

Fig. 3. A cassette deck by JVC featuring their own noise reduction system. The model is 
the 1669U/F/S.. 
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Fig. 4. Voxson equipment featured unusual styling and was coupled with a range of 
matching furniture. 

included loudspeakers of unusual appear- 
ance but a very comprehensive range of 
quadraphonic receivers. 

A new name to me, Voxson, manufac- 
tured in Italy by an EMI Group sub- 
sidiary, showed a stylish loudspeaker 
together with a comprehensive range of 
audio equipment and an interesting range 
of integrated furniture. Taking a very 
soft -sell line was Linn Products who had a 
large and very nice sounding loud- 
speaker, the Linn-Isobarik PMS, tucked 
away in the corners of their room. This 
was complemented by the Isobarik DMS 
which has a unique and patented bass 
"generator" concept. 

Also in this room were the Naim Audio 
Products including their new pre- 
amplifier, the NAC12. A fascinating 
feature was the complete absence of tone 
controls and a specification which in- 
cluded an overload capability in the 
magnetic pickup input pern fitting a 
maximum of 2V at 20kHz. Maintaining 
this overload factor over the audio spec- 
trum has been made possible by designing 
the initial pre -amplifier stage to be linear, 
with a small gain and then dividing the job 
of equalization into two separate parts. 
The NAP 160 power amplifier was being 
used with the pre -amplifier and is, to quote 
the designer, "One of the few power 
amplifiers designed to drive loud- 
speakers." (!) 

Not forgetting that tuners and receivers 
need aerials, Antiference made an 
interesting display of their latest product, 
the Rotenna aerial rotator for either f.m. 
or TV aerial arrays. Capable of providing 
a rotation through a full 360°, the 
Rotenna has a simple proportional control 
in a neat box with a single 'knob on the 
top surface. 

One of the most amazing sights was to 
be found at the Marantz room-a large 
room with a wall completely shelved with 
different types of audio equipment. The 
demonstration was smoothly controlled 
from a central disc jockey console and 
proved very popular with the public. New 
models included a loudspeaker said to 
have a revolving tweeter panel (!?) "so 
that properly mirrored sound images can 
be obtained". 

Sanyo showed a new cassette recorder, 
the RD4600, which has a solenoid opera- 
ted transport, ferrite head and variable 
angle VU meters. The DXK 2000 receiver 
was one of two new receivers also shown. 

A new idea for FM tuners was 
exemplified by the Toshiba ST -910 
digital synthesizer tuner which incor- 
porated an l.e.d. frequency display and a 
computer -like memory capable of storing 
information for preset tuning of up to 
seven f.m. stations. 

Finally to mention a publicity gimmick 
that proved very popular. Scandyna, now 
distributed by a new company, Scan- 
dinavian Audio Systems Ltd, were issuing 
circular stickers printed with a yellow 
sun -like face carrying a broad smile, this 
being over the company name. The 
"smile" was an allusion to their new 
product marketing manager, a jocular 
(and always smiling) Bill Smiley! 
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If you're looking 
for trouble 

you needn't look 
any further. 

It's not only technicians who can see the 
finer points of Eagle multi -meters. 

Every handyman notices them too. 
They're easy to read. 
They're tough. 
Their construction comes up to labora- 

tory standards. 
Even our inexpensive pocket sized 

models have features you'd usually only find 
on professional equipment. 

Take a look through our catalogue. 
You'll see over twenty models. 
Specificàtions that would impress the 

most experienced technician. 
And a price range that takes in amateurs 

as well as professionals. 
We guarantee every one for two years. 
With parts to service them in no time. 
So you can confidently find fault in 

anything. 

r 

[g1e° 
The name on Britain's widest range of 

electronic equipment. 

Please send me the Eagle electronics 
catalogue containing the complete range 
of test equipment. 

Name 

Address 

WW3 

Eagle International Precision Centre Heather Park Drive 
Wembley HAO 1SU Telephone 01-903 0144 

1 

WW -059 FOR FURTHER DETAILS 
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HEBALL 
750 

LOOKS DOWN ON 
SPEAKERS TEN 
TIMES ITS SIZE 
Tucked away near the ceiling, Hi -Balls take up 
no floor space, look good, yet produce sounds 
which you would expect only from speakers ten 
times their size -and five times their price.... 

Power handling -45 watts programme 

available in white, black, purple, orange and 
red with matt black rim 

8n impedance 

£36 per pair 

packed in pairs in handy 'carry -home' carton 

10 Goldsmith Street, Nottingham. Telephone: (0602) 44223 

Executive Audio Limited 
WW -103 FOR FURTHER DETAILS 
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Layout of circuit diagrams 
The importance of standard patterns 

by S. W. Amos, B.Sc., M.I.E.E. 

The circuit diagram is the most useful of 
electronic diagrams. It shows how equip- 
ment works, is used for maintenance and 
as a source of information for preparing 
other diagrams such as wiring schedules 
and printed card layouts. Moreover, there 
is a movement in the technical literature 
on electronics, particularly that intended 
to assist maintenance, to reduce the amount 
of conventional text and to present more 
information on the circuit diagram: some 
of the techniques being used were des- 
cribed in an earlier article.* Because of 
this increased emphasis on the circuit 
diagram it is becoming more necessary to 
make the diagrams clear and easy to 
follow. Much time and frustration on the 
part of the reader can be saved by taking 
care in the layout of the diagram: on the 
other hand poor layout can easily make a 
familiar circuit unrecognizable. There is 
little doubt that the importance of good 
layout is insufficiently appreciated and it 
is hoped in this article to underline its 
importance by examining a number of 
published circuit diagrams of analogue 
equipment and showing how they can be 
improved. 

Circuit diagrams are read in much the 
same way as a written or printed page of 
text. The direction of signal flow in well - 
laid -out diagrams is from left to right and 
from top to bottom, the order in which 
words are arranged on a page (and 
incidentally the order in which the picture 
elements are scanned in a television 
system). The process by which a group of 
component symbols is recognized as con- 
stituting a particular circuit arrangement 
is similar to that by which a group of 
letters is recognized as constituting a 
particular word. A word can thus be com- 
pared with a basic circuit arrangement 
such as that of the emitter follower. A 
group of words constitutes a sentence and 
a sentence can convey a thought or idea. 
Similarly a group of basic circuit arrange- 
ments can form an electronic equipment 
capable of carrying out a particular func- 
tion, e.g., a number of basic circuits to- 
gether constitute an a.f. amplifier. If the 
word order in a sentence is poor, the 

*"Presenting maintenance information", Wireless 
World, October, 1973. 

(a) 

(e) 

(b) (c; (d) 

L'et 
(f) (g) (h) 

Fig. 1 The standard patterns formed by the essential connections in the circuit diagrams 
of a number of basic circuits are shown above: the circuits are identified in the text. 

reader may be obliged to return to the 
beginning of the sentence more than once 
before the meaning becomes clear. Similarly 
if the individual circuits of an equipment 
are not well arranged so as to give a clear 
signal flow in a circuit diagram, the reader 
may have difficulty in understanding it. 

Groups of sentences form a paragraph and 
an electronic paragraph would presumably 
be the full circuit diagram of a complex 
item of equipment such as a television 
receiver. The analogy could be pressed 
further and it is possible to find electronic 
equivalents to chapters and complete 
books, but we can deduce a number of 
valuable points from the analogy between 
the smaller groups. For example, the 
reading of text is impeded if words are 
misspelt: this is equivalent, in circuit 
diagrams, to arranging the symbols for the 
components of a familiar circuit in an un- 
familiar way so that the circuit is difficult 
to recognize. This occurs too frequently in 
circuit diagrams and some examples are 
given later. 

Reading is also made difficult if the 
words in a sentence are arranged in a 
peculiar order so that several scans of the 
sentence are necessary to reveal its mean- 
ing. In circuit diagrams this means bad 
arrangement of the basic circuits of an 
equipment so that signal paths are difficult 
to follow, again a common fault. 

When words are printed or written in 
lower-case lettering, most acquire a 
characteristic shape or outline. This is 
conferred on them by the ascending strokes 
of letters such as b, d, h and the descend- 
ing strokes of letters such as g, q and y. 
Experienced readers become so familiar 
with commonly occurring words that they 
recognize them at a glance from their 
outline and have no need to appreciate 
the individual letters of the words. The 
distinctive outline vanishes, of course, if 
the words are printed in upper-case letter- 
ing: all words then have a rectangular 
outline. This advantage of lower-case 
lettering is understood by the authority 
responsible for motorway signs which are 
always printed in lower case. There is a 
precisely analogous effect in circuit dia- 
grams: the common basic circuit arrange- 
ments can be recognized from the shape 
conferred on the diagrams by the essential 
connections. Fig. 1 illustrates these 
characteristic shapes for a number of 
common electronic building bricks. In 
these the active element can be a valve or 
a transistor and is represented by a circle. 
Very few other component symbols are 
shown (there are no resistors at all!) yet 
few experienced electronic engineers will 
have any difficulty in recognizing: (a) 
common -emitter (or earthed -cathode) 
amplifier, (b) common -base (or earthed- 
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Fig. 2 An astable multivibrator drawn in 
an unconventional manner. 

Fig. 3 A redraw of the circuit diagram of 
Fig. 2 in a more familiar layout. 

Fig. 4 Two NAND gates interconnected 
to form a bistable multivibrator. 

Fig. 5 A complementary multivibrator 
circuit-but it doesn't look like a 
multivibrator. 

R 

Tr Tr2 

- + 
Fig. 6 A redraw of the circuit diagram of 
Fig. 5: in this form it is clearly a 
multivibrator. 

tuning 
potentiometer 

Fig. 7 Circuit diagram of a 
stage in an f.m. receiver. 

tuning 
potentiometer 

grid) amplifier, (c) emitter (or cathode) 
follower, (d) phase splitter, (e) multivibrator, 
(f) Miller integrator, (g) Hartley oscillator 
and finally (h) Colpitts oscillator. Clearly 
if common circuit arrangements are to be 
instantly recognized, the basic pattern of 
the diagram must be preserved despite 
elaboration of the diagram by signal - 
injection, signal -removal, d.c. or bias 
connections. Unfortunately the basic form 
of the diagrams for the common circuits 
is not always preserved: there is, to return 
to the analogy, some bad electronic spelling 
and a simple example is given in Fig. 2. 

At first sight this appears to be a two - 
stage common -emitter amplifier with feed- 
back but more detailed examination shows 
that the feedback is 100% and is positive. 
Enlightenment now dawns: it is a multi - 
vibrator circuit. How much more obvious 
this would have been if the circuit diagram 
had been drawn in the conventional way 
shown in Fig. 3. The crossing of the 
oblique lines is the trade mark of the 
multivibrator (see Fig. le) and should 
always appear. There is, of course, a 
legitimate use for the circuit arrangement 
of Fig. 2 and this is in teaching. There is 
virtue in introducing the multivibrator 
circuit to students as an amplifier with 
two stages and 100% positive feedback. It 
is perhaps more likely in future that the 
multivibrator will be introduced as a 

Cii 

Fig, 8 From this redraw of 
Fig. 7 it is clear that the 
circuit is that of a Colpitts 
oscillator. 

circuit composed of two inter -connected 
gates as shown in Fig. 4. 

One of the ways of improving the 
clarity of circuit diagrams is to avoid 
unnecessary crossings of lines and thus 
there is a strong temptation to draw the 
circuit diagram of a complementary multi - 
vibrator as in Fig. 5 where the number of 
crossings has been reduced to the absolute 
minimum of zero. Unfortunately Fig. 5 
does not look like the circuit diagram of a 
multivibrator and it is better to present 
the diagram in the form shown in Fig. 6 
in which the single crossover instantly 
stamps the diagram as that of a multi - 
vibrator. Fig. 6 introduces the complication 
that the transistors must have individual 
supply terminals but this cost is worth 
paying to secure instant recognition of the 
circuit. 

The confusion caused by bad electronic 
spelling is worse confounded when the 
circuits are more complex than those so 
far discussed. Consider, for example, Fig. 
7 which is the circuit diagram of a stage 
in an f.m. receiver. It takes considerable 
time and it may be necessary to redraw 
the diagram several times before the 
following features of the circuit become 
clear: 
(a) It is a Colpitts oscillator with C and 
C as the two fundamental capacitors (see 
Fig. 1h). 
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R2 R12 

82k 8k2 

(b) The transistor is d.c. stabilized by the 
potential divider and emitter resistor 
method, R9 and R,0 forming the potential 
divider and R the emitter resistor. 
(c) C,5 completes the resonant circuit 
formed by L,, C, C , C and the 
varicap diode. 
These are all essential features of the circuit 
and should be emphasized in the circuit 
diagram. There are doubtless several 
possible layouts of the diagram which do 
this satisfactorily. One possibility is shown 
in Fig. 8. This shows C,5 as an integral 
part of the resonant circuit with C and 
C clearly in series across L, . The 
essential feature of the Colpitts oscillator 
is that the inductor is effectively connected 
between collector and base, the tapping 
point on the capacitive potential divider 
going to emitter. These connections are 
clear in Fig. 8, the capacitive tapping being 
returned to the emitter via C,2. Finally R9 
and R,0 are arranged vertically in line, the 
standard arrangement for a potential 
divider. 

Another example of bad electronic 
spelling is the circuit diagram of Fig. 9 
taken from the service manual of a 
Continental hi-fi sound system. It is a 
puzzling diagram and in particular it is 
difficult to see how the loudspeaker can 
receive an input, being apparently con- 
nected between chassis and the supply line 
for the early stages. The difficulty in read- 
ing the diagram arises chiefly because a 
number of the recommendations which are 
normally observed in drawing circuit 
diagrams have been ignored. The principal 
points which need attention are the 
following: 
(a) R2 and R4 , the potential divider pro- 
viding base bias for Tr2 should be in line 
vertically. 
(b) The decoupling components Rte and C2 
should be closely associated. R24 and C,0 
are also decoupling components and 
should be closely associated with each 
other and to the remainder of the circuit. 
(c) R18 , R2o and D2 constitute the collector 
circuit of Tr4 and should be arranged ver- 
tically. 

D2 

C10+_ 
25µ + 

R20 
500 

R18 
3 k 3 

R24 

R30 
220 

Fig. 9 Circuit diagram of an af. 
ampler. 

Fig. 10 From this redraw of Fig. 9 the 
circuit can be recognized as that of a 
Tobey-Dinsdale amplifier. 

R2 
82k 

C4 C 
10µ 1n5 

+ 
Tr2 

R4 
R8 
47 

Rg 
3k3 

R1Ók 

Lc' 
108 

R18 
10k 

1k 

R18 
3k3 

R20 
500 

R12 
8k2 

C2 
1O0µ 

Tr4 

R22 
470 

R24 
1k 

1o0µ 

(d) Tr6 and Tr8 are a complementary push- 
pull pair and should be in line vertically. 
(e) Tr and Tr,2 form a single -ended push- 
pull output stage and should also be in line 
vertically. 
(f) R applies negative feedback to Tr2 
emitter. Signal flow in this resistor is in the 
opposite direction to that in the rest of the 
circuit and it is usual to position such 
resistors below the chassis line. 

Even when all these points have been 
attended to, there is still some freedom 
in the layout of the diagram. One possible 
version is given in Fig. 10, from which it 
can be seen that the amplifier is a fairly 
conventional Tobey-Dinsdale circuit. 

Some words have alternative spellings, 
e.g., jail and gaol. The electronic analogy 
is a circuit which exists in two forms, i.e., 
with different names. An example is the 
bootstrap circuit and its alternative form 
can be deduced in the following way. 

The circuit diagram of the bootstrap 
circuit is given in Fig. I I. It is used to 

R14 

1k5 

T 

10 

R28 
10 

Tr12 

o 
+36V 

o 

R32 

R30 R34 
220 1 

Fig. 11 A bootstrap circuit. 

+ 
W C14- 

2,0004 

o 
oc 
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Fig. 12 A redraw of Fig. 10 with R3 in the 
collector circuit. 

Fig. 13 The Miller integrator circuit. 

generate a linearly -rising voltage across 
C, . As C, charges through R, and R,, the 
voltage across C, is transferred by emitter - 
follower action to R3 and then via C2 to 
R2. Hence the voltage across R, scarcely 
changes during the charging process which 
means that C, receives a substantially - 
constant charging current: this is the con- 
dition required to generate a linear ramp 
voltage across C, . 

In essentials Fig. 11 represents a tran- 
sistor connected in series with a resistor 
R3 across a battery. R3 is shown in the 
emitter lead but it could equally be in the 
collector lead and this change would make 
no difference to the operation of the 
circuit provided R, , R2 , C1 and C2 are 
connected to the same points as in Fig. 11. 
When this is done the circuit diagram has 
the form shown in Fig. 12. Now R2 C2 is a 
long -time -constant network used to trans- 
fer signals without change in waveform 
from the emitter to R, R2 junction. In 
effect C2 provides a signal -frequency 
shortcircuit between these two points. 
Such a network is necessary in Fig. 11 
because of the difference in the zero - 
frequency voltage level at the two points. 
In Fig. 12 we can say, as before, that C2 
provides a signal -frequency shortcircuit 
between emitter and R, R2 junction but 
here C2 can be omitted and R, can be 
directly connected to the emitter. R2 now 
acts as an unnecessary drain on the 
battery and can be omitted. The circuit 
now has the form shown in Fig. 13. C, 
charges from the battery via R, and R3 
and the circuit operates in the same way 
as Fig. 11. Fig. 13 is, of course, the Miller 
integrator circuit and thus we can con - 

dude that the bootstrap and Miller inte- 
grator are the same circuit. 

The analogy between text and circuit 
diagrams has been used in this article to 
underline the need for careful layout of cir- 
cuit diagrams to achieve ease of reading. 
Logical arrangement of basic circuits on 
the diagram is necessary to give clear 
signal -flow lines and the basic circuits 
must be consistently presented in their 
standard layouts to make them easily 
recognizable. Some standard layouts and 
some recommendations for the preparation 
of circuit diagrams are given in B.S.3939: 
Graphical Symbols for Electrical and 
Electronics Diagrams. The analogy has 
proved useful but is not perfect: what, 
for example, is the text equivalent of a 
negative feedback loop? 

Portable television 
camera 
The new Marconi Mk.VIIIP colour 
camera made its first appearance at the 
International Broadcasting Convention. 
The camera can be used with a stan- 
dard Mk.VIII control unit and retains 
the Mk.VIII features of automatic regis- 
tration and colour balance. Three 1 -in 
lead oxide photoconductive tubes are 
used and the viewfinder c.r.t. is a 1 -in 
type with magnifier. 

The camera unit itself contains line - 
scan output stage, the three head 
amplifiers, a talkback facility and view- 
finder electronics. An auxiliary pack, 
shoulder -frame mounted or carried on a 
trolley, contains field -scan and line 
generator, video stages and power unit, 
together with another talk -back station 
to enable communications between 
camera and auxiliary stations. 

Industry finances report 
The 1974 edition of "Company financial 
performance in the electronics industry" 
has been published. This covers the latest 
available results of over 300 of the industry's 
major companies and reveals how the con- 
sumer goods sector grew fastest of all up to 
1972/73, while growth in the capital equip- 
ment sectors was very much slower. 

The report provides an insight into the 
performance of companies in the industry 
with an annual turnover in excess of£zm. 
It also enables comparisons to be made 
between companies in the six sectors of the 
industry covered and for the industry's re- 
sults as a whole to be compared with 
previous years. 

The report shows that the decline in the 
industry's profitability from 1969 halted in 
1971/72 when pre -interest profits as a per- 
centage of net capital employed reached 
13.5%. By 1972/73 this had recovered to 
20.1%. Only the computer sector recovered 
less strongly, although the instruments 
sector did not experience good profitability 
throughout the whole period covered. The 
sector with the highest profitability-con- 
sumer goods-achieved the lowest export/ 
sales ratio, while the reverse was true for 
the computers sector. The report for 
1969/70, 1972/73 is available price £1 
postage paid from Neddy Books, NEDO, 
Millbank Tower, London SW 1P 4QX. 

Sonex Europe 75 
The annual Sonex audio exhibition will 
take place at the Centre Airport Hotel, 
Heathrow, during April 25-27 next year, 
with two trade and press review days on 
April 23 and 24. Organizers of the exhi- 
bition, British Audio Promotions Ltd, de- 
layed arrangements in order to meet the 
Hi -Fidelity Group who have now made a 
unilateral decision to continue with their 
own private exhibition. 

Corrections 
Reducing amplifier distortion. A. M. Sandman, 
author of this article in the October issue, points 
out the omission of a 1-NF capacitor in series 
with the 100-k0 resistor in Fig. 11. In Fig. 
10 the emitter resistors for Tr2 and Tri should 
be taken to the -10-V supply. In the second 
line from the bottom on page 369 (column 
one) the equals sign should, evidently, be a 
minus sign. Mr Sandman wishes to acknow- 
ledge use of the facilities of the Research De- 
partment of Anaesthetics at the Royal College 
of Surgeons. 
Novel stereo tuner. There are two small altera- 
tions to the circuit of Fig. 6 in the April issue, 
besides that mentioned on page 129 of the May 
issue. Components C2 and R,s should be made 
100nF and 4700. In the printed circuit board 
a connection from Tr11 (a BC 179 and not a 
109) emitter to the supply line was omitted. 
In Fig. 14, the BC 109 collector and emitter 
annotations were transposed in error. If the 
integrated circuit type TBA750 is used in place 
of the SBA750, R23 should be made 8.2k0. 
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Optically coupled v.f.o. 
A method for complete isolation of a high -frequency oscillator from 
its load, using a I.e.d./photodiode-transistor combination 

by A. K. Langford, G4ARY 

The method of transmitting information 
by amplitude modulation of a beam of 
light is not new (e.g. "Light -emitting diode 
-application to a short -path television 
link", Wireless World, Aug., 1964). 
Normally the light is pulsed or voice - 
modulated, but the transmission of high 
frequencies has been limited by the 
characteristics of the incandescent lamp. 
With the introduction of the light -emitting 
diode, the frequency range of the trans- 
mitting element was extended well above 
the audio spectrum. This was followed 
by the production of the optically coupled 
isolator (o.c.i.), which has the trans- 
mitting element (a l.e.d.) and the detector 
(a photodiode, or phototransistor) in close 
proximity within the same package. 
Primarily, the o.c.i. has been developed 
for d.c. isolation in digital and analogue 
circuits, in order to eliminate ground -loop 
currents. They may also be used as re- 
placements for pulse transformers and 
mechanical relays. It is only recently, with 
the introduction of high-speed o.c.is, 
such as the 5082-4350 series and the 
5082-4360 device by Hewlett Packard, 
that the useful frequency range can be 
extended to beyond 10MHz. This is quite 
sufficient for most v.f.o. applications in 
amateur equipment. 

The prime consideration in the con - 

50n T 

5, 

150p 

1 

+12V 
(regulated) 

80 

Tr1 
22k 2N3707 

27k 

struction of a variable -frequency oscillator 
is the long-term frequency stability with 
respect to changes in ambient temperature. 
Attention to careful layout and choice of 
components can reduce this problem to 
acceptable levels. A problem not so easily 
dealt with is the frequency instability of 
the v.f.o. due to a varying load. For 
example, when the v.f.o. is directly coupled 
to a high-level mixer stage in a receiver, 
or a modulated/keyed stage in a trans- 
mitter. The usual procedure is to place 
one or more buffer stages between the 
oscillator and the fluctuating load. This 
can introduce instability and noise because 
of the loose coupling to the oscillator. 
The optically coupled isblatpr offers a 
simple solution. 
- The operation of the 5082-4350 series 

is as follows. A light -emitting input diode. 
is optically coupled with a p -n photodiode 
which drives a high-speed transistor. The 
GaAsP input diode emits photons in pro- 
portion to its forward current. These 
photons are received by the p -n photo- 
diode detector and amplified by the tran- 
sistor. The current transfer ratio 

'eoneea X 100 

I1.e.d. 

is typically 11% for the 4350 device and 
22% for the 4351. The 4360 package 

screen 

1k 

incorporates a linear amplifier driving 
a Schottky transistor in the output circuit, 
and exhibits a current transfer characteristic 
of typically 600%, with an improved 
frequency response (20MHz). 

Although the 4360 is the best choice 
for simplicity of design, because of the 
high gain it offers, the 4350 device was 
chosen as the most practical for amateur 
use. Consequently, both the circuits 
described in this article use the low-cost 
5082-4350 device. 

Circuit description 
An emitter -coupled Colpitts-type oscillator 
is used for the v.f.o. The bipolar transistor 
chosen for Tr, is the low -noise 2N3707, 
which in the experience of the author, 
produces an oscillator with excellent 
stability when used in this configuration. 
The v.f.o. can operate over the range 1.5 
to 5.7MHz, without changing either of the 
feedback capacitors /in the emitter -base 
circuit of Tr,. As this transistor is used 
in the common collector mode, the l.e.d. 
section of the o.c.i. can be placed in the 
collector supply with little effect on the 
operation of the oscillator. The l.e.d. is 
forward biased by the 6mA current 
flowing through Tr, , resulting in a d.c. 
collector current in the photodiode tran- 
sistor of typically 0.7mA. 

IC1 
5082-4350 

470 

BC 1.07 

MIND 

T2° 

n 

1n 

20n 

T r4 
2N3707 

+12V 

Tr5 
2N3707 

Fig. 1. Oscillator, optically coupled isolator and first stage of amplification. 
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Fig. 2. Final circuit with preamplifier, output amplifier and automatic limiting control (oscillator omitted). 
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Fig. 3. Construction of the broadband 
output transformer for Tr6. 

6 

o 

1, 
collector 

Tr6 

2 

3 

4 

5 

I 
1 

2 3 4 5 6 
FREQUENCY (MHz) 

Fig. 4. Output curves of Fig. 2. Voltages 
are peak -to -peak across the secondary 
winding loaded with a 650 carbon 
resistor. 
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Fig. 5. Alternatives to Fig. 1 using integrated circuits. 
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The output stage of Fig. i is a broad- 
band amplifier with d.c. coupling between 
Tr2 and Tr3. The output is maintained 
(± 1% over the frequency range of the 
v.f.o.) at about 2V peak -to -peak, by the 
automatic limiting control (a.l.c.) action of 
Tr, and Trs . Both the v.f.o. and the ampli- 
fier stage are fed from a common 12V 
regulated supply. 

For greater output, a second broadband 
amplifier can be added, Fig. 2. This in- 
creases the output to 25mW into 650 
from 1.5 to 5.7MHz. For simplicity, the 
output from Tr3 is coupled via a capacitor 
to the base of Tr6. The method of biasing 
Tr6 is unusual for an output stage, but 
provides protection against overdrive or 
v.h.f. instability from a reactive load. The 
power output may be increased con- 
siderably by decreasing the value of the 
220 -ohm collector supply resistor for Tr6, 
but care should be taken not to exceed the 
ratings for the transistor by operating into 
an incorrect load. The collector -to -output 
matching device is a broadband trans- 
former, constructed. as shown in Fig. 3. 
The output voltage may be kept constant 
by the action of the a.l.c. circuit, Tr7 and 
associated diodes. The output voltage is 
adjustable by the setting of Tr2 . 

The circuit of Fig. 2 also provides for 
keying of the output by "lifting" the 
negative rail to Tr6, and simultaneously 
switching Tr, on, via the 56kO resistor to 
the base of Tr,. The 5pF capacitor and 
the ale. network produce a pleasant 
keying characteristic. 

Modulation may also be applied to the 
base of Tr7, with forward bias provided 
by adjustment of R2. The setting of R2 
will be governed by the depth of modula- 
tion required. 

Construction 
The oscillator section should be built with 
particular attention to physical ruggedness 
and good -quality components. The oscilla- 
tor should be screened from the amplifier. 
The prototype was built on a printed - 
circuit board 6cm wide by 11cm long, 
and this was mounted 1cm above an earth 
plane. Because of the relatively high r.f. 
currents present around Tr6, the bypass 
capacitors should not be omitted from 
the Tr6 emitter rail. In the circuit of Fig. 2 

an 82pF capacitor may be necessary from 
the base of Tr3 to ground to ensure com- 
plete stability. This should not be required 
in the circuit of Fig. 1. 

L1 is 42 turns of 36 s.w.g. enamelled 
copper wire, close wound on a 6mm 
former, with an adjustable iron -dust core, 
and metal screening can. C, and C2 are 
chosen to give the required tuning range in 
conjunction with adjustment to the core 
of L,. 

L2 is a broadband transformer corn- 
-prising 14 turns of 28 s.w.g. enamelled 
copper wire, trifilar wound on a 12mm 
o.d., 6mm i.d., 3mm-thick ferrite ring, 
Fig. 3. The three strands of wire are 
twisted together, for tight coupling, before 
winding. The connections to the six free 
ends are shown in Fig. 3. 

Fig. 6. Assembled v.f.o. 

Conclusion 
The 5082-4350 device can provide a useful 
output without further amplification. When 
used in the common emitter configuration, 
with a 4700 resistor in the collector 
circuit of the photodiode transistor, an 
output of 200mV p. -p. was obtained at 
5MHz. (The d.c. current transfer ratio 
of the o.c.i. used in the prototype was 
13% at 6mA input.) Greater output was 
obtained at lower frequencies. However, 
if the frequency range of the v.f.o. is to be 
large, the output will need to be regulated 
and further amplification will be required. 

The performance of the circuit in Fig. 2 

is shown in Fig. 4. The uppermost trace 
is the output with no a.l.c. applied. The 
lower traces are with minimum effective 
a.l.c. (2) over the range 1.5 to 5.5MHz, 
and with maximum a.l.c. (5) applied. 
The output can be reduced further by 
taking the reference voltage (Fig. 2) from 
the collector of Tr6. Although the output 
waveform of the prototype appeared 
"clean", a low-pass filter should be used 
if the output of the v.f.o. is to be fed 
directly to an antenna. 

Keying of the final amplifier, and also 
intermittent disconnection of the 12V 
supply to the amplifier section, produced 
no detectable shift in oscillator frequency. 
A crystal oscillator was used as a reference 
because the large changes in input signal 
to the monitor receiver (a Lafayette 
HA800 A) were sufficient to "pull" the 
first oscillator of the receiver. 

Although the final design is relatively 
complex, it must be realized that if a 
narrow band is to be covered (e.g. the c.w. 
band of 80 metres) then tuned inductors 
may be used to advantage. However, the 
present design can be used as a v.f.o. for 
all of the 160- and 80 -metre bands by 
the switching of C2 only. 

For those constructors who prefer to 
use integrated circuits, the construction 
may be simplified by using an i.c. for the 
linear amplifier section. The circuit around 
Tr2 and Tr3 may be replaced by the Plessey 
SL201B d.c. coupled 10MHz amplifier 
(Fig. 5(a)). However, the current drain 
is increased by 4 to 5mA, and the supply 
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resistor from the 12V line is reduced to 
3300. A circuit was also built using the 
more expensive SL612C (current drain 
typically 3.5mA at 6V). This is a low - 
distortion broadband amplifier with 70dB 
a.g.c. capability, and the simple circuit 
shown (Fig. 5(b)) gave a very good 
performance. 

The various circuits discussed in this 
article have been used to demonstrate 
the practicability of using an optically 
coupled isolator device such as the H.P. 
5082-4350, as probably the ultimate 
solution to the isolation of a variable - 
frequency oscillator in all types of 
communications equipment. 

rSixty Years Ago) 

Whoever it was had the idea of using "wireless" 
as a means of communication between Austra- 
lian farmers and central stations, Mr W. King 
Witt, vice-president of the Wireless Institute of 
Victoria, is the first reported propounder of the 
notion in Wireless World. In an issue largely 
preoccupied with news of the war, there appears 
an unsigned report on a tour carried out by Mr 
Witt, after which he was moved to point out 
that the use of wireless would reduce "the 
terrors and disadvantages of loneliness". 

"In illness or emergency of any description 
it would only be necessary for the farmer to seat 
himself at this instrument and tap out with the 
key before him his cry for help òr his order for 
a new cultivator. From the transmitter the 
waves would flash like ripples in the ether, to 
be gathered in by the cobweb of wires at the 
central station; and in half the time that would 
ordinarily be taken, help would be at hand, or 
the new machine on the road. And, maybe, in 
the evenings the wireless would crackle busily 
with private gossip or invitations from one to 
another 'come round and see us'. 'Thus 
would loneliness be banished." 

According to the Australian High Commis- 
sion, there are now around 8,000 licensed 
operators, working with nine central stations. 
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IBC Notes 
Digital television recording and quadraphonic broadcasting 

Two engineers from the BBC Research 
Department, A. H. Jones and F. A. Bellis, 
demonstrated at the International Broad- 
casting Convention an experimental mag- 
netic tape machine for the digital recording 
and playback of PAL colour television 
pictures (as illustrated in our June issue, 
p.185). Colour bars, a test pattern and a 
few minutes of a light entertainment pro- 
gramme were shown on monitors. The 
machine is basically a 42 -channel data 
recorder using 1 -inch tape (the tape 
transport supplied by S.E. Labs (EMI) 
Ltd) and the digital information represent- 
ing the signal waveform is recorded 
directly on the tape without high fre- 
quency bias. Tape speed is 120 inches per 
second-about eight times that of a con- 
ventional transverse v.t.r. 

The television signal is sampled at a 
sub-Nyquist rate of 8.867MHz (twice 
the PAL colour subcarrier frequency) and 
the samples are digitized to give 8 bits per 
sample. This flow of digital information 
is then divided among the 42 tracks to 
achieve a sufficiently low digit packing 
density on the tape to be suitable for the 
machine. In fact each track accepts and 
delivers information at a maximum rate 
of about 2.6Mbits/s, and with the tape 
speed of 120in/s this gives a packing den- 
sity of 22,000 bits per inch. The binary 
code used for recording is called the 
"delay modulation" or "Miller" code and 
has been chosen partly because it allows 
a clock signal to be extracted from the 
data so that a separate clock channel is 
not required. (See "Digital stereo sound 
recorder" Wireless World, Sept. 1972, 
pp. 432-435 for details.) 

Processing circuitry in the digital 
recorder consists of 42 identical p.c. 
boards, each carrying all that is needed 
to process the signal on one track for both 
recording and replay. Control of these 
boards is effected by "housekeeping" 
circuits, pulses from which are distributed 
via a bus -bar system. The division or "de - 
multiplexing" of digital information into 
the 42 channels-and the subsequent 
multiplexing on playback-is done by 
distributing the signal along bus -bars, with 
multi -phase clocks to direct it into and 
out of the appropriate channels. To 
change the recording format, all that is 
needed is an alteration in the "house- 

keeping" circuits (a relatively small job), 
and the main processing circuits stay un- 
changed. 

Going back to analogue television re- 
cording, RCA showed at the IBC a new 
v.t.r., the TR -70C, which operates with 
the proposed new "quad II" recording 
format. This format, for PAL 625 -line 
pictures, is intended to improve machine 
performance and provide a second pro- 
gramme audio channel, but mainly to re- 
duce tape consumption costs by operating 
with a tape speed of 7+ inches per second, 
half the normal quadruplex recorder 
speed. 

Quad broadcasting 

The aims of the National Quadraphonic 
Radio Committee are to determine the 
basic channel requirements from the 
surround -sound reproduction standpoint, 
to clarify the technical issues between 
proposed systems that meet these require- 
ments, and to fix f.m. signal specifications 
based on the best available data. Formed 
in 1972, the committee is sponsored by 
the US Electronic Industries Association 
and will report to the FCC early next year, 
according to E. M. Tingley in a paper 
given at the IBC. 

Subjective listening tests were con- 
ducted last year to assess the listening 
characteristics for systems having two, 
three or four transmission channels. 
Closed-circuit tests of f.m. broadcast 
systems proposed by five companies have 
just been completed and over -the -air tests 
are now being run. 

The systems proposed basically differ 
in their handling of a fourth transmission 
channel, a third channel being accom- 
modated with the existing stereo sub - 
channel but in phase quadrature with it. 
The third and fourth channels would 
carry front -to -back and diagonal differ- 
ence signals. The article starting on page 
422 reviews the systems, but three of 
them stand out as significantly different 
from Dorren's widely -reported system. 

One of the two RCA proposals is for a 
three -channel transmission system, pre- 
sumably having the virtue of not con- 
suming any more spectrum space. The 
Zenith proposal is interesting in that an 
option is the use of 57 -kHz subcarriers 

to provide signal-to-noise ratio improve- 
ment with a companding technique having 
variable pre- and de -emphasis. The con- 
trol information would be in double- 
sideband suppressed -carrier signals in 
quadrature and the controls would operate 
on the amplitudes of the four inputs at 
the transmitter and the four outputs at 
the receiver in a frequency -dependent way 
to ensure tracking. 

The system of especial interest is the 
Cooper/Nippon Columbia proposal in 
which the 38 -kHz sub -channels would be 
coded, while still having compatibility 
with stereo receivers, to allow a quadra- 
phonic performance to be obtained with 
only a matrix decoder. Other things being 
equal, this would seem highly attrac- 
tive from the consumers' viewpoint in that 
existing receivers would not need con- 
version-merely addition of simple 4-2-4 
matrix decoder for quadraphony. The 
three and four -channel options would pro- 
vide the consumer with the maximum 
amount of choice. 

The results of the subjective listening 
tests, without the f.m. link, will be pub- 
lished soon, and they covered localization 
tests using bursts of a chirp signal with a 
pink noise background to all four speakers 
to simulate musical material. The results 
are said to suggest that the amount of 
crosstalk is a "major factor in influencing 
listener acceptance" of musical quadra- 
phony. 

On the closed-circuit tests, adjacent, 
alternate and co -channel interference was 
assessed, together with signal-to-noise 
ratios, intermodulation and multipath dis- 
tortion, and the radiated spectrum under 
worst -case conditions. For over -the -air 
tests, being conducted over a 30 -mile link 
in San Francisco, subjective quality will 
be assessed from recordings, and com- 
patibility with mono and stereo receivers 
in cars will be checked from recordings 
made while the vehicle is driven over a 
certain course. 

SCA interference into the mono stereo 
and quadraphonic services are being 
checked, as well as the converse case, 
where distortion and signal-to-noise ratio 
and amplitude response are also assessed. 
Amplitude, separation and single -tone 
distortion versus frequency using a swept 
sine wave are included. 
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Non -linearity of air in loudspeaker 
cabinets 
Examination of distortion caused by different types of loading at 
low frequencies 

by H. D. Harwood, B.Sc. 

BBC Research Department 

In most work involving sounds we assume that air behaves as a perfect medium and that effects 
due to non -linearity are absent. For the sound pressure levels at which most of us listen this is 
indeed the case but considerably higher levels exist inside sound -producing devices. Distortion 
due to the high sound pressures inside a horn' has been recognized for some time, but apart from 
some claims as to the advantages of using the air stiffness of a closed cabinet, to the author's 
knowledge nothing has been written as to nonlinearity in cabinets. This article deals with the 
various non-linear effects which are produced in different types of enclosure. 

Let us start with the simplest case, that 
of the closed loudspeaker cabinet. 

It is well known that mounting a loud- 
speaker unit in a closed cabinet raises the 
resonance frequency to an extent which 
depends on the volume of the cabinet and 
on the effective area of the cone. In some 
designs the engineer has deliberately made 
the stiffness of the enclosed air much 
greater than that of the suspension/spider 
stiffness as it has been claimed that the air 
stiffness is more linear and that this 
arrangement results in considerably less 
distortion at low frequencies. In fact some 
go further and claim that if the cabinet is 
also filled with absorbent then isothermal 
expansion and rarefaction take place and 
that the air stiffness is then perfectly 
linear. The argument is that if the usual gas 
equation pvY= k is taken and y is made equal 
to 1, then perfectly linear stiffness results. 
That this is fallacious is evident if we 
consider a rigid airtight piston with a 
volume V behind it in a cylinder. Suppose 
we displace the piston forwards by a 
volume also equal to V so slowly that 
we have isothermal conditions, then the 
pressure falls to one-half the original value. 
If, on the other hand, we slowly displace 
the piston inwards from the rest position 
again by a volume V, we have infinite 
pressure, and the stiffness is clearly non- 
linear. 

Now we can calculate the non -linearity 
due to various percentage volume displace- 
ments of a cone in a cabinet and hence 
the effect on amplitude assuming the air 
stiffness to be the major component of the 
mechanical impedance and isothermal 
conditions. The sound pressure is the 
double differential of the amplitude and 
we can thus find the distortion due to 
various volume displacements. In practice 
this is largely second harmonic in nature. 
Now it matters not whether this volume 
displacement, and hence sound level in the 

room, is caused by a small piston operat- 
ing at large amplitude or by a large piston 
operating at small amplitude, for a given 
volume displacement we get a given sound 
level at a given frequency. We can there- 
fore draw up a graph relating the maximum 
sound level in a given room volume for a 
given size cabinet, cut-off frequency and 
say 3% of second harmonic distortion, 
independent of the size of loudspeaker 
unit employed, but assuming that the 
axial response/frequency characteristic is 
uniform down to the cut-off frequency and 
then falls off abruptly at 12dB/octave. This 
graph is shown in Fig. 1. 

As we would expect, for a given cut- 
off frequency the volume required for the 
cabinet increases with an increase in 
sound level, and for a given sound level 
decreases with an increase in lower cut-off 
frequency. As an example for a cut-off 
of 40Hz and a sound level of 105dB, a 
volume of 65 litres (2 ccu.ft.) would be 
required. 

124 
N d r 120 

o É 
x 

116 

3 ó 112 

c'- N 
J w 108 
wo >f 
(-13 ó 104 

Orr 
Z 

100 
(I) 

00 

ao 

96 I I (III I 1 1 1 11111 1 _I I I 

2 345 10 2 345 102 2 3 45 
VOLUME OF CABINET (litres) 

Fig. 1. Relation between Sound Pressure 
Level for 3% of second harmonic 
distortion in room of 2000ftt (60er1) and 
volume of closed cabinet, assuming various 
lower cut offfrequencies and isothermal 
conditions. 

Several points should be noted here. 
Firstly that since below the lower cut-off 
frequency the moving system will be 
stiffness controlled, the amplitude will be 
constant as the frequency is reduced, so 
that the distortion due to the air stiffness 
is undiminished but as the frequency 
characteristic is falling at 12dB/octave the 
level of the second harmonic will be even 
greater. A second point is that under these 
conditions, for a given degree of distortion 
at cut-off, the number of occurrences of 
this distortion per unit of time will be 
increased as the cut-off frequency is 
increased, for the bandwidth over which 
the distortion takes place is correspondingly 
wider. Furthermore, since the distortion 
is largely second harmonic in nature, it 
follows that partial rectification is taking 
place with a corresponding displacement 
of the cone from its centre position, and 
still further increase in distortion due to 
non -linearity of the magnetic field, too. 

Finally Avedon2 has shown that it is 
not possible in practice to obtain true 
isothermal conditions by using normal 
acoustic fillings, a y index of about 1.2 
being the lowest he could achieve. From 
this aspect the air -spring distortion will be 
even higher than that calculated for Fig. 1. 

In spite of its apparent simplicity the 
air -spring type of loudspeaker is therefore 
not as innocent as some of its protagonists 
would like us to think. 

Vented cabinet loudspeakers 
A common method of reducing the 
distortions associated with excessive cone 
velocity and amplitude is to use a vented 
cabinet, which also has the advantage of 
increasing the range of the low -frequency 
response. In this type of design, the 
acoustic compliance of the air in the 
cabinet resonates with the inertance of a 
vent at a specified low frequency as a 
Helmholtz resonator, and the device acts 
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as an acoustic impedance transformer 
presenting a high impedance to the rear 
of the loudspeaker cone and a low 
impedance to the air. Now a vent may be 
divided into two extreme classes. It may 
consist of a simple orifice, that is, a hole 
whose length is small compared with its 
diameter, or it may consist of a pipe whose 
length is large compared with its diameter. 
The acoustic radiation resistance of the 
vent is independent of its area, and the 
vent area is therefore often made much 
smaller than that of the cone as this 
avoids, or reduces, the need for a pipe in 
series with the orifice to obtain a given 
inertance. It follows, however, that the 
sound particle velocity in the vent for a 
given overall sound pressure must be 
high. The vent is not streamlined and 
therefore turbulence will be generated; 
it is clear that this will be greatest when 
the vent is short, and therefore have a 
small area for a given inertance, so that 
the velocity is correspondingly high. Some 
guidance is therefore desirable as to how 
small the orifice may be before appreciable 
non -linearity distortion is generated. If, 
however, a pipe is connected in series with 
the vent in order to increase the area for 
a given inertance, then distortion due to 
the finite sound pressure or to turbulence 
may take place in the pipe, and these 
represent other design limits. These limits 
are examined here to see how present high 
quality loudspeaker designs lie with regard 
to them and to obtain generalized design 

. data, applicable to any loudspeaker, for 
this form of distortion. 

The two main recent investigations of 
acoustic non -linearity of orifices are by 
Bies and Wilson; and Ingard and Ising°. 
In both experiments Helmholtz resonators 
were employed in order to obtain high 
particle velocities, without the use of a 
source of excessively high sound pressures 
in the latter case, and in both cases to 
enable short orifices to be examined. In 
the former experiment the orifice was 
28.5mm long and 90mm in diameter and is 
therefore representative of actual vents in 
loudspeakers; in the second case the 
orifice was made much shorter to 
emphasize the end effects and was only 
0.1mm long and 6mm in diameter, thus 
representing an extreme case. Note, 
however, that in both cases the diameter 
is much larger than the length. 

Bies and Wilson show in their Fig. 1 

that the acoustic resistance of the orifice 
is constant for particle velocities up to 
about 600mm/s, gradually rising in value 
above this velocity as turbulence sets in. 
Ingard and Ising show in their Fig. 21 
good agreement with this conclusion, 
although they indicate that the resistance 
may not be perfectly constant even for 
lower velocities. On the other hand, wave- 
form traces are given in their Fig. 2, 
which show no visible harmonic distor- 
tion even for velocities* of 2.7m/s. 

* Since the nonlinearity is in the orifice, which radiates 
into the air, it is the velocity waveform we are 
concerned with not that of the pressure in the cavity 
which is relatively sinusoidal. 

As a compromise between these two 
values it is worth examining a round 
figure for maximum velocity of lm/s. Note 
that the figure for the critical velocity is 
independent both of the size of the orifice 
and of frequency. However, the total per- 
centage distortion obtained for a given 
sound pressure depends on the size of the 
orifice, and there is therefore from this 
point of view an advantage to be obtained 
in using a fairly large orifice in loud- 
speaker design. 

Against this conclusion is the fact that a 
large orifice will need a pipe in series with 
it to enable a given value of inertance to be 
obtained, and when high sound pressures 
are propagated along a pipe distortion is 
generated, in the first place mainly of the 
second harmonic type. 

Thuras et als give the second -harmonic 
distortion in a planewave, e.g., in a pipe as 

(y -+)cop] x 
Pz= 2-poc 
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Fig. 2. Minimum pure -tone sound levels at 
vent resonance frequency in room of 
2000fí' (60m3) for various size orifices 
and vent resonance frequencies before 
nonlinearity is appreciable from orifice. 
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where p, is the fundamental pressure in 
Pa, y is the ratio of specific heats, co= 27,f, f is the frequency in hertz, c is the velocity 
of sound in m/s, x is the distance in m, 
and po is the static pressure in Pa. 

The levels of the third and higher 
harmonics are appreciably lower than that 
of the second harmonic. It is seen that 
for a given sound pressure in the pipe the 
distortion is independent of the diameter 
of the pipe but proportional to its length 
and to frequency. Increasing the diameter 
of the pipe would for the same inertance, 
require a greater length; however, the 
sound pressure in the pipe would be less 
and the resulting . distortion would be 
lower. Fortunately, in the present case, 
the distortion is least at the low frequencies 
at which a vent is used. " 

Finally, high sound pressures in the pipe 
also involve high velocities, and turbulence 
will occur in the pipe above a critical 
velocity, the value of which is a function 
of diameter. Reynolds showed for steady 
flow the ratio ved/q is a constant, where 
vc is the velocity in m/s, d is the diameter in 
m, and q is the SI kinematic viscosity, i.e., 
the dynamic viscosity divided by the 
density. In fact the constant, called Rey- 
nolds number, is not really fixed but for 
the present circumstances it is about 2300. 

Note that in this case the critical 
velocity is inversely proportional to the 
diameter of the pipe with a corresponding 
effect on sound powers available. 

Distortion due to an orifice 
From the information provided in the 
previous section it is possible to calculate 
the sound levels produced by orifices of 
various diameters when the sound velocity 
is the maximum specified and for vent 
resonance frequencies in the range of 
30-100Hz, values commonly used. 

Olson' gives the peak amplitude of a 
100 -mm diameter piston mounted in an 
infinite baffle and radiating a sound power 
of 1 watt as 114mm at 40Hz, this being 
equivalent to an r.m.s. velocity of 10m/s. 
The far -field sound level in a listening room 
of 2000ft3 (60m3) for an omnidirectional 
source for this sound power' will be 102dB 
w.r.t. 2 X 10 -ea, or for a velocity of lm/s 
a figure of 82dB will be obtained. Now it 
was shown elsewhere' that the programme 
spectrum is such that the power in an 
octave band at 40Hz is about 10dB below 
the peak signal level, and for a vent 
velocity of Im/s this would permit a peak 
programme sound level of 92dB and pro 
rata for other vent resonance frequencies. 
To take a practical case, in which all the 
low -frequency sound may be regarded as 
coming from the vent, such as the BBC 
studio monitoring loudspeaker previously 
described' in Wireless World, the axial 
response -frequency curve is - 5dB at 
40Hz with respect to the midband figure. 
This means that for a vent velocity of 
1m/s an overall peak programme sound 
level of 97dB could be achieved. In fact 
this loudspeaker is capable of delivering a 
sound level of 103dB and no complaints of 
bass distortion have so far been made. 
It appears therefore that the criterion has 
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been too severe and that owing to the high 
Q of the orifice the change in total 
impedance caused by a small change in 
the resistive component is insignificant. 
In other words, the level of distortion 
generated for this value of vent velocity 
is too low to be audible. 

It would appear to be more practical 
therefore to take the figure from Ingard 
and Ising just below the one which gives 
detectable waveform distortion, particularly 
as their experimental setup represents an 
extreme case and will therefore err on the 
safe side. The figure for vent velocity is 
then some 5m/s, i.e., 14dB higher than 
before, in which case there is some 8dB 
in hand in the case of the studio monitoring 
loudspeaker mentioned, before appreciable 
distortion is generated. As could be 
expected from the cause of the non - 
linearity, the distortion is symmetrical, 
i.e., consists essentially of odd -order 
harmonics, largely the third, provided the 
vent is also reasonably symmetrical. 

It is possible to draw up a set of 
criteria for the maximum pure -tone sound 
levels at the vent resonance frequency 
which should not be exceeded for vents of 
various sizes, and the corresponding peak 
programme sound levels which can be 
generated, assuming the response -frequency 
characteristic of the loudspeaker to be 
uniform down to these frequencies and the 
spectrum distribution to be that previously 
determined. These two sets of criteria are 
shown in Figs. 2 and 3. For this purpose 
the curve of programme spectrum' has 
been regarded as a straight line over the 
frequency range concerned. The error is 
less than 1dB, and in view of the data this 
simplification is fully justified. 

The importance of the orifice area on 
the distortion level may be illustrated by a 
practical example. Fig. 4(a) and (b) show 
the level of the fundamental from a 
miniature loudspeaker using a vented 
cabinet fitted with alternative pipes of 
differing diameters such that the ratio of 
the vent areas is about 2:1. To make the 
results more obvious, the vents used were 
of very small diameters but their lengths 
were so adjusted that the vent resonance 
was the same in each case, about 45Hz. 
(Owing to the parameters chosen the 
sound output at the vent resonance fre- 
quency was well below that in the mid - 
band.) The curves shown are the reverse 
of the customary ones in that they show 
the levels of fundamental for a constant 
level (- 30dB) of distortion for the third 
harmonic. It will be seen that, as expected, 
a higher sound level can be radiated 
around the vent resonance frequency for 
the larger vent than for the smaller one. 

Fig. 4(c) also shows clearly the effect of 
the size of the orifice itself on the dis- 
tortion level. In this case the orifice was 
made the same size as that of the smaller 
vent, but the larger diameter pipe was 
placed in series with it to give the same 
resonance frequency as before. It will be 
observed that in spite of the use of the 
larger diameter pipe the distortion level 
was determined by the size of the orifice 
and at approximately the same level as 
that of the smaller vent. 

Distortion in a pipe 
Nonlinearity of medium at high sound 
pressures. As stated earlier, Thuras' 
formula for this form of distortion is 

P2=(y+1)wp;x 
20\ri-poc 

and it is evident that unlike distortion from 
an orifice the distortion here is propor- 
tional to the frequency and to the length 
of pipe. The simplest arrangement seems 
to be to plot p2 versus frequency for a 
100 -mm length of pipe. 

As an example the sound levels per- 
missible for a distortion level of - 30dB, 
i.e., 3%, may be taken, a figure which 
corresponds to the degree of distortion 
just visible on the waveform trace on an 
oscilloscope and the same as that used 
earlier. 

Rearranging the formula for distortion 
in a pipe we obtain 

P, 2 
20J2yPoP2c 

(y + 1) cox 
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Fig. 4. Level of fundamental tone for 3% 
third harmonic distortion from miniature 
loudspeaker fitted with various vents. 
(a) pipe diameter 18mm, (b) pipe diameter 
25mm, (c) orifice 18mm, pipe diameter 
25mm. 
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Fig. 5. Minimum pure -tone sound levels 
at vent resonance frequency in room of 
2000ft3 (60m3) from vent pipes of 100mm 
length and various diameters for 3% 
second harmonic distortion. 

or 

20 VI-ypoc pz_ 

(y + lkux p, 
For a value of p2/p, = 0.03,w = 50Hz and 
x=100mm, the value ofp, is 

p,=3.3X105 Pa 
with a corresponding particle velocity p,/ 
pc=7.5 X 102 m/s. 

This will generate a sound level of 
145dB w.r.t. 2X 10-SPa. from a vent of 
100mm diameter in a room of 2000ft3 
(60m3), and as can be seen from the 
formula given above the sound level for a 
given percentage distortion will be 
inversely proportional to frequency. The 
values for pure tones and various diameter 
vents are plotted in Fig. 5. As with an 
orifice, even higher values will be per- 
missible for the programme sound level. 

In comparing these values with those of 
Fig. 2, it should be remembered that they 
are for a pipe of 100 -mm length and that 
in practice a length of 200 -mm is common 
for simple vented loudspeakers. 

There are some cases, however, such 
as the labyrinth types of loudspeaker, 
where the length of the pipe may be as 
much as one quarter of a wavelength, at 
say, 40Hz. In such a case the length would 
be over 2000mm and the distortion would 
be correspondingly higher, not quite pro- 
portional to length as there would exist 
a standing wave in the pipe, but never- 
theless very much higher than in a simple 
vented cabinet, or alternatively for the 
same degree of distortion the permissible 
sound levels might well have to be about 
20dB lower. 

In the case of the ordinary vented 
cabinet, for a given degree of distortion 
for this cause, much larger sound pres- 
sures may be developed by using a pipe 
than by a simple orifice. If, therefore, the 
sound pressures required are such as to 
lead to distortion from the latter cause, 
then the additional use of a pipe would 
appear at first sight to reduce distortion 
because for a given inertance a larger 
diameter orifice will be needed if a pipe 
is also employed in series with it; but this 
is not the whole story. It is now necessary 
to examine the effects of high particle 
velocity in the pipe. 

Distortion due to turbulence in a pipe. 
As stated earlier, Reynolds gives the 
relationship for the critical velocity for 
laminar flow in a pipe as V<d/i7= K, 
where K2-- 2300. Now it is assumed in 
this formula that the pipe is long, 'which 
can be interpreted as meaning that the 
length is greater than, say, five times the 
diameter. 

Under these conditions V,=350mm/s 
for a pipe of 100 -mm diameter and pro 
rata for other diameters. However, just 
as the Q of an orifice is high and small 
changes in the resistive component of the 
impedance were found not to have a 
significant effect on nonlinearity, so also 
the Q of a pipe is high and a similar state 
holds. Unfortunately no known measure- 
ments exist of the effect of frequency on 
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turbulence in pipes, so it will be necessary 
to assume that the same conditions apply 
as for orifices. It was shown earlier that 
for an orifice the lowest velocity which 
gave rise to detectable distortion of the 
waveform was approximately ten times 
that at which nonlinearity due to turbu- 
lence commenced. A similar ratio will be 
used here giving a value of 3.5m/s for a 
100 -mm diameter pipe. The critical 
velocity is seen to be inversely propor- 
tional to diameter while the sound 
pressure in a room for constant velocity 
in the pipe is proportional to (diameter)2; 
the minimum sound pressure in a listening 
room is therefore proportional to pipe 
diameter and of course proportional to 
frequency. This relationship is shown in 
Fig. 6 for pure tones. As with an orifice, 
the programme overall sound pressures 
can be higher and these are shown in Fig. 
7; in common with Figs. 2 and 3, distor- 
tion is largely third harmonic. 

On comparing Fig. 6 with Fig. 2 it will 
be seen that for large vents the use of a 
pipe reduces the sound pressure permis- 
sible, but that as the diameter is reduced 
this condition changes until at diameters 
smaller than those shown in the figure, 
higher sound pressures would be per- 
missible. Unfortunately, it is in the former 
case that pipes are most often desirable 
to obtain a given inertance. In practice, 
except for labyrinth -type loudspeakers, the 
position is not quite as bad as this 
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Fig. 6. Minimum pure -tone sound levels 
at vent resonance frequency in room of 
2000fí-1 (60m3) for various diameter long 
pipes and vent resonance frequencies 
before distortion is appreciable. 
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frequencies before distortion is appreciable. 

appears to make it, for the pipes employed 
with large vents are rarely the length 
postulated, i.e., five times the diameter. 
In these circumstances the maximum 
sound pressures capable of being produced 
will lie somewhere between the two 
conditions. It is clear, however, that 
adding a pipe to a large vent can only 
result in a reduction of the permissible 
sound pressure. 

Finally, it should be remembered that 
the turbulence both from an orifice and in 
a pipe has the effect of reducing the Q of 
the inertance, this will result, as a secon- 
dary effect, in a reduction in the output 
of the loudspeaker at the vent resonance 
frequency. 

Conclusions 
Nonlinearity distortion from high sound 
pressures or velocities is an inescapable 
property of all types of loudspeaker 
cabinet. It may be caused by high sound 
pressures in a closed cabinet, by turbulence 
at the orifice of a vented cabinet by 
turbulence in a pipe or even by high 
sound pressures in a pipe. Employing such 
data as is available calculations have been 
made of the minimum sound levels to be 
expected in a listening room of 2000ft3 
(60m3) before distortion from these 
sources is audible, and for vented cabinets 
of the Helmholtz type that from high 
sound pressures in the pipe has been 
shown not to be a limiting factor in 
practice although it may well be so for a 
labyrinth -type of cabinet. For small vents 
distortion from the orifice predominates 
while for large vents pipes are to be 
avoided as far as possible. Design data 
for these conditions have been drawn up. 
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About People ) 
James H. H. Merriman, C.B., O.B.E., M.Sc., 
A.Inst.P., F.I.E.E., F.K.C., Hon. D.Sc. 
(Strathclyde), took office as President of the 
Institution of Electrical Engineers, on October 
1, 1974, having been a Deputy President and a 
Chairman of its Electronics Divisional Board. 
He is one of ten past presidents elected from 
the Post Office since 1873. He joined the Post 
Office at the Research Station, Dollis Hill, in 
1936 after graduating in Honours Physics and 
following postgraduate research at the Uni- 
versity of London. He went on to serve princi- 
pally in engineering research and development 
and management of national and international 
telecommunications, becoming senior director 
of development in 1969. 

In December 1969 he was appointed by the 
University of Strathclyde, Glasgow, as visiting 
professor in the Department of Electronic 
Science and Telecommunications and was 
awarded, in 1974, by that University, Honorary 
Directorate of Science. In 1972 he was awarded 
a Fellowship at King's College (F.K.C.), Uni- 
versity of London, and in 1971 was appointed 
by the Council of the IEE to serve on the 
governing body of the Imperial College of 
Science and Technology for four years. 

Dr Herbert A. Schulke, Jr, of Washington, 
DC, has been named general manager of the 
Institute of Electrical and Electronics Engineers 
(IEEE). Dr Schulke succeeds Donald G. Fink 
who has been general manager since IEEE 
was formed in 1963 and has held the additional 
position of executive director since 1972. Mr 
Fink will continue to serve the Institute in an 
executive role until his retirement in 1976. He 
plans to devote a substantial segment of his 
time to furthering co-operation by IEEE with 
other engineering organizations. 

A Fellow of IEEE, Dr Schulke has had 28 
years of experience in electronics and com- 
munications. He presently serves on the Ad- 
ministrative Committee for the IEEE Aerospace 
and Electronics Systems Society, and has had 
several technical papers published in the field 
of network theory, communications, research 
and development management and engineering 
management. He holds the B.S. degree from 
the US Military Academy at West Point and 
M.S. and Ph.D. degrees in electrical engineering 
from the University of Illinois. 

Circards 
Sets 16, 17 and 18 of Circards are on the sub- 
ject of current differencing amplifiers. Set 16, 
on signal processing, is now available (see Oct- 
ober issue). Set 17, on signal generation, will 
be available at the end of November and Set 
18, on measurement and detection, during 
December. Order a subscription to Circards by 
sending £13.50 for a series of ten sets to: Cir- 
cards, IPC Electrical -Electronic Press Ltd, 
General Sales Department, Room 11, Dorset 
House, Stamford Street, London SE1 9LU. 
Make cheques payable to IPC Business Press 
Ltd. 
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Circuit 
Ideas 

Simple Q multiplier 
Transistor i.f. amplifiers at 470kHz using 
bipolar devices commonly use trans- 
formers with an unloaded Q of about 
50 and a working Q of around 30. If the 
bipolar device is replaced by an f.e.t., the 
transformer primary and secondary con- 
nections interchanged, and an f.e.t. added 
to the transformer to neutralize losses, 
much better performance can be obtained. 
Using the same transformer with its un- 
loaded Q of about 50, a working Q of 100 
is obtainable in the new circuit when 
followed by a similar stage. Resistor R 
controls the Q multiplication and if its 
value is too low oscillation will occur as 
Q -- co. Provided this situation is not 
approached, and reasonable decoupling 
precautions taken, there will be no prob- 
lems with spurious oscillation. Automatic 
gain control may be applied in the usual 
way. 
J. A. Short, 
Ashford, 
Middlesex. 
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Collision sensor for 
electronic "animals" 
Most published designs for electronic 
"animals" use either microswitch probes 
or load sensing for obstacle location, both 
of which have their limitations. The 
system to be described has only one fault 
and two moving parts. 

The first two NAND gates serve to 
enable either the front or real collision 
sensor. The collision sensor consists of a 
half -inch ball -bearing mounted on three 
sewing pins arranged so that when the 
"animal" hits an obstacle the ball - 
bearing will rise, thereby breaking the 
circuit between points 1 and 2/3 which 
causes the output of one of the NAND 
gates to go low. 

It should be a fairly simple task to in- 
corporate this circuit into most of the 
published designs. 
M. W. K. Cottrell, 
London NW8. 
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November' 
Meetings 

LONDON 
1st. IEE-Colloquium on "Broadcast camera 

tubes and the future", at 14.30 at Savoy Pl, WC2. 
1st. R. Inst-"John Tyndall's demonstrations on 

sound 1854-1882," by Prof Charles A. Taylor 
at 20.45 at The Royal Institution of Great Britain, 
21 Albemarle St, WI. 

4th. IEEJI.Phys-Colloquium on "Integrated 
injection logic", at 14.30 at Savoy PI, WC2. 

4th. IEETE-"Television-the challenge and the 
choice," by T. B. McCrirrick at 18.00 at the WE, 
Savoy Pl, WC2. 

6th. IERE-Colloquium on "Batteries and power 
sources," at 10.00 at 9 Bedford Sq, WC1. 

6th. I.Phys-Meeting on "How electron beams 
change surfaces", at 10.00 at Imperial College, SW7. 

7th. IEE-"The use of lasers in scientific 
investigation," by M. J. Kear at 18.30 at 
Savoy PI, WC2. 

7th. RTS-"Full specification international 
colour television receiver," by S. C. Jones and 
R. E. Gray at 19.00 at London Weekend Television 
South Bank TV Centre, Upper Ground, SE 1. 

11th. AES-"Normal hearing and its suscepti- 
bility to damage," by Dr J. J. Knight at 19.15 at 
the IEE, Savoy Pl, WC2. 

12th. IERF/IEE-Colloquium on "25th anni- 
versary of stored programme computers", at 
10.00 at the Royal Society, 6 Carlton House Terrace, 
SW I. 

14th. IERE-"Recent progress in millimetnc 
waveguide systems," by R. W. White at 18.00 at 
9 Bedford Sq, WC1. 

14th. RTS-"Beam indexing colour television 
tubes," by Prof. J. A. Turner at 19.00 at London 
Weekend Television South Bank TV Centre, Upper 
Ground, SE 1. 

19th. IEE-"The principles of colorimetry and its 
application to colour television," by E. W. Taylor 
and W. N. Sproson at 17.30 at Savoy PI, WC2. 

20th. lEE-Colloquium on "Advanced informa- 
tion processing in industrial inspection", at 
14.30 at Savoy Pl, WC2. 

20th. IEE-System X: a strategy for telecom- 
munications," by L. R. F. Harris at 17.30 at 
Savoy Pl, WC2. 

20th. IEE-"Stored programme control," by Dr 
K. Warren at 18.00 at Thames Polytechnic, 
Riverside House Annexe, Beresford Street, SE 18. 

21st. IEEJIEETE-Demonstration of "The use of 
closed circuit television facilities" at 14.30 at the 
BBC Staff Training Studio, Shepherds Bush, W12. 

21st. IF.E-Colloquium on "Measurement and 
control in highway engineering", at 14.30 at 
Savoy Pl, WC2. 

21st RTS-"A television camera for the 
cameraman," by P. Groves at 19.00 at London 
Weekend Television South Bank TV Centre, Upper 
Ground, SE I. 

22nd. I.Phys-Conference on "Materials of 
electrical and magnetic interest", at 10.00 at the 
Geological Society, Burlington House, Piccadilly, 
W1. 

22nd. IEE-Colloquium on "Analytical instru- 
mentation", at 10.30 at Savoy Pl, WC2. 

25th. IEE-Colloquium on "Weather radar 
for quantitative rainfall measurement and develop- 
ments in data remoting", at 14.30 at Savoy Pl, WC2 

26th. IEE-"Adaptive quantization of speech 

and data signals," by Dr D. J. Goodman at 17.30 
at Savoy Pl, WC 2. 

27th. IEE-Colloquium on "The design and 
application of microwave transistors", at 14.00 
at Savoy Pl, WC2. 

27th. IERE-"The US Navy navigation 
satellite system," by W. F. Blanchard at 18.00 at 
9 Bedford Sq WC 1. 

28th. IEE-"Photomultiplier tubes and related 
devices," by J. Sharpe r 17.30 at Savoy Pl, WC2. 

28th. IERE-"CAD e type 2 -phase lock loops," 
by P. Atkinson and A. Wen at 18.T1 at 9 Bedford 
Sq, WC I. 

28th. IEE-"Sound in broadcasting," by P. M. 
Weitzel at 18.30 at King's College, Strand, WC2. 

ABERDEEN 
14th. IEETE-"Standby generation," by H. A. 

Smedley at 19.30 at Earls Court Hotel, 
96 Queens Road. 

AYLESBURY 
14th. IEE-"Lighting a television studio," by 

D. C. Lightbody at 19.30 at Aylesbury College, 
Oxford Road. 

BIRMINGHAM 
13th. IERE-"Using digital integrated circuits," 

by J. A. Scarlett at 19.15 at the City of Birmingham 
Polytechnic. 

13th. RTS-"Ceefax/Oracle" at 19.00 at ATV 
Centre, Broad St. 

29th. SERT -"The control aspects of the 
advanced passenger train," by R. W. Stokes at 
19.00 at the Byng Kenrick Suite, University of 
Aston, Gosta Green. 

BOURNEMOUTH 
6th. IEE 1 E -"Measurement of electromagnetic 

interference and transients in aircraft electrical 
systems," by G. A. Jackson at 19.30 at the 
Viscount Club, Sea Road, Boscombe. 

CAMBRIDGE 
21st. IEEJIERE-"Digital adaptive electronic 

circuits," by Dr 1. Aleksander at 18.30 at the 
University Engineering Laboratories, Trumpington 
St. 

CARDIFF 
13th. LERE/IEE-"Mobile radio in the era of 

spectrum congestion," by Prof W. Gosling at 
18.30 at the Dept of Applied Physics & Electronics, 
UWIST. 

CHELTENHAM 
12th. IERFJIEE-"Radar approach to weather 

forecasting," by Prof E. D. R. Shearman at 19.30 
at the GC Club, GCHQ, BenhalL 

12th. IEETE-"Protective multiple earthing," by 
J. B. Rudge at 19.30 at MEB Social Club, Hesters Way. 

CHESTER 
20th. IEETE-"Sounds interesting," by J. D. Mac - 

Ewan at 19.30 at Chester College of Further 
Education, Eaton Road, Handbridge. 

COVENTRY 
7th. IERF,/IEE-"The 25 -metre steerable aerial 

at the radio and space field station," by J. A. 
McGiuney at 18.30 at Lanchester Polytechnic. 

EDINBURGH 
6th. IERE-"Calculator technology," by R. Bilton 

at 19.00 at Napier College. 

GLASGOW 
7th. IERE-"Calculator technology," by R. Bilton 

at 19.00 at Glasgow College of Technology. 

GUILDFORD 
6th. IERE-"Why 110° colour?" by A. W. Lee 

at 19.00 at Lecture Theatre F, University of Surrey. 

HULL 
13th. SERT -"In -car entertainment," by D. A. 

Fanes at 19.30 at Hull College of Technology. 
21st. LEETE-"The use of keyboards as input 

devices," by J. A. Purdie at 19.30 at Bullock Lecture 
Theatre, College of Technology, Queen's Gardens. 

JORDANSTOWN 
12th. IERE/IEE-"50th anniversary of broad- 

casting in Northern Ireland" (speaker from the BBC), 
at 19.00 at The Ulster College. 

KINGSTON-UPON-THAMES 
26th. SERT -Chairman of SERT to give address 

followed by "Quadraphonics", by Dr. K. Barker at 
19.00 at Kingston College of Further Education. 

LIVERPOOL 
13th. IERE-"Satellite earth stations 1962-1974," 

by D. I. Dalgleish at 19.00 at the Dept of Electrical 
Engineering & Electronics, University of Liverpool. 

LOUGHBOROUGH 
12th. IERE/IEE-"Stereophonic and ambisonic 

reproduction of sound," by Prof P. B. Fellgett at 19.00 
at Room J002, Edward Herbert Building, the 
University. 

MANCHESTER 
14th. IERE-"Medical electronics," by E. T. 

Powner at 18.15 at the Lecture Theatre R/H 10, 
UMIST. 

21st. SERT -"ITT CVC8 colour TV receiver," 
by A. E. Thomas at 19.30 at Room D7, Renold 
Building, UMIST, Sackville St. 

NEWPORT (loW) 
15th. IERE-"Automatic weather stations," by 

H. R, S. Page at the Technical College. 

PLYMOUTH 
13th. IERE/IEE-"The life and work of a sound 

recording engineer," by R. Auger at 19.00 at 
The Main Lecture Theatre, Plymouth Polytechnic. 

PRESTON 
21st. IEETE-"Sounds interesting," by J. D. 

MacEwan at 19.15 at Preston Polytechnic, 
Corporation St. 

READING 
14th. IERE-"Hybrid computers and their applica- 

tions," by Dr R. L. Davey at 19.30 at the J. J. 
Thomson Physical Laboratory, University of 
Reading, Whiteknights Park. 

REDHILL 
6th. IEE-"Medical electronics -in and out of 

the operating room," by Dr D. W. Hill at 19.30 at 
the Mullard Research Labs, Cross Oak Lane, 
Salfords. 

20th. IEETE-"The CEEFAX system of informa- 
tion by television," by S. M. Edwardson at 19.30 
at Redhill Technical College, Gatton Point. 

SWINDON 
12th. IERE/IEE-"Colour television," by D. 

Barnes at 18.15 at The College, Regent Circus. 
26th. IEETE-"Stereo broadcasting" (speaker 

from BBC), at 19.30 at King's Head Hotel, Wood 
Street. 

YORK 
14th. IERE-"Development of digital transmission 

systems," by G. H. Bennett at 18.30 at York College 
of Further Education. 

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

New exhibition 
for London 
A new electronics exhibition is to be held 
in London from April 13 to 15 in 1976, the 
year the IEA exhibition, previously held at 
Olympia, London, moves to the new exhi- 
bition centre in Birmingham. 

Grosvenor House has been booked for 
the new event, which is being organized by 
the Evan Steadman Group. They say "Gros- 
venor House was the venue some 15 years 
ago for the electronics shows. The industry 
will be pleased at the clock being put back 
to the days when a route march was not 
required in order to acquire information; 
when the venue was in central London; 
when union labour was not mandatory 
merely to lift a hammer; and when stand 
space did not represent the major item of 
the publicity budget". 
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World of 
Amateur 
Radio 

"First -timer" 1.8MHz tests 
From Stewart Perry, W 1 BB, comes news 
that this year's 1.8MHz Transatlantic 
and Transpacific tests are being specially 
directed towards the encouragement of 
"first time" 1.8MHz long-distance con- 
tacts by amateurs who have never 
previously worked across the oceans on 
this band. 

Dates for the 42nd Transatlantic tests 
are on the Sunday mornings of November 
17, December 22, January 12 and 
February 9 from 0500 to 0730 GMT. 
British and other European stations should 
use 1825 to 1830kHz and listen for North 
American stations between 1800 and 
1807kHz, with American stations calling 
only during the first three minutes of each 
15 -minute period. 

The emphasis on first-time contacts is 
to overcome any belief that with improved 
equipment, aerials and know-how, 
1.8MHz DX has become commonplace. 
For many amateurs on both sides of the 
Atlantic the thrill of working across "The 
Pond" with low -power 1.8MHz equipment 
remains an eagerly sought-after experience. 

Activity on 24GHz 
A number of microwave distance records 
are held by L. W. G. Sharrock, G3BNL 
and A. Wakeman, G3EEZ. These include 
the world record for 21GHz with a 45 -mile 
(72 -km) contact between Cleeve Common, 
near Cheltenham and Clee Hill in Shrop- 
shire in 1972. Recently, after receiving 
permits for operation on the new band of 
24GHz which replaces 21GHz, they 
repeated this performance to establish 
a 24GHz record of 45 miles using crystal - 
controlled equipment with 4mW output 
and 16 -inch dish aerials. Contact was 
made with sufficiently high signal-to-noise 
ratio for them to feel confident that 
contact could be made over significantly 
longer distances and their target is 150km. 

A few years ago, Fred Brown, 
W6HPH/G5AWI showed that on the 
lower u.h.f. and microwave bands effec- 
tive use can be made of single and 
double conical reflectors to overcome the 
difficulty of constucting true parabolic 
dish reflectors, with relatively little loss 
of performance. Dr Dain Evans, G3RPE, 
has recently carried out some intriguing 

investigations into the shapes of dustbin 
lids and has discovered that many of the 
smoothly -rounded type of ordinary 
galvanized -iron lids make excellent 
microwave reflectors to at least 10GHz. 

The v.h.f. scene 
In World of Amateur Radio for October 
1970 I reported the attempts by Geoff 
Mackenzie -Kennedy, VE2AIO, near 
Montreal, Canada to establish ' trans- 
atlantic contacts crossband on 50 and 
70MHz by means of either auroral or 
multi -hop sporadic E propagation. But 
despite considerable effort on both sides of 
the Atlantic this was not achieved. 

Now Geoff Kennedy, after being abroad 
for 34 years, is back and hoping to 
settle in Scotland where he hopes to 
obtain an amateur licence and pick up 
again his attempts to work crossband 
across the Atlantic. He remains con- 
vinced that it is mainly the problems of 
time difference, interest and proper equip- 
ment, particularly aerials, that have so far 
frustrated these attempts. While in 
Montreal on several occasions he has 
heard multi -hop sporadic E transmissions 
from the United Kingdom just below the 
50MHz band. Similarly he still feels that 
long -haul auroral sporadic E transmission 
on 144MHz remains a possibility. At pre- 
sent the 70MHz distance -record for 
amateurs remains at 1430 miles for a 
contact between Scotland and Gibraltar 
in June 1967. 

For many years a footnote to the 
British amateur licence has stopped 
amateurs from using a series of eleven 
spot aeronautical frequencies between 
144.0 and 144.9MHz. A recent Home 
Office decision makes it clear that these 
restrictions have now been lifted for eight 
of the spot frequencies (144.09, 144.18, 
144.27, 144.36, 144.45, 144.63, 144.7 
and 144.81MHz), leaving only three 
forbidden frequencies: 144.0, 144.54 and 
144.9MHz. 

By the time these notes appear, Oscar 6 
will have completed two years in orbit, by 
far the longest -lived and most successful 
of the Oscar series of amateur space 
satellites, although for some time the 
battery condition has limited operation of 
the frequency translator to three days a 
week. There is also a possibility that it 
may have been joined by Oscar 7, since 
the latest news is that this may be 
launched as a piggy -back package with an 
ITOS satellite on or after October 22. 
The Oscar 7 144 to 28MHz and 70cm 
to 144MHz translators will not be com- 
manded "on" for the first three days 
after launch, and will then be in use on 
alternate days. Late news of Oscar opera- 
tions can be gleaned from a weekly "Oscar 
net" on Sundays at 10.15am on 3780kHz 
or from the weekly RSGB news bulletins 
on GB2RS on the 3.5 and 144MHz bands. 
International "AMSAT" nets also operate 
on 14,280 and 21,280kHz. Several British 
amateurs are reported to be nearing a 
hundred countries worked through the 
Oscar 6 satellite. 

As the number of v.h.f. repeaters, both 
operating and proposed, grows steadily, 

the Home Office has made it clear that 
they consider that only one such station 
is likely to be authorized to cover any 
given area and imply that this normally 
means a separation of about 100 to 150 
miles between approved sites unless there 
are exceptional propagation problems. 
Among the places which have already 
been approved or which repeater stations 
have been proposed are: Bacton, Barnsley, 
Martlesham, Newquay, Buxton, Belfast, 
Birmingham, Four Marks (Hants), Myndd 
Machen, Barkway, Central Scotland, 
Crystal Palace, Aberdeen, Malvern Hills, 
Scottish Highlands and Torbay. 

To mark the centenary of the birth of 
Marconi, the Italian amateur radio society 
ARI is organizing a special v.h.f./u.h.f. 
contest for Morse operation between 
1600 GMT on November 2 and 1600 
GMT on November 3 on 144, 432 and 
1296MHz open to all amateurs in IARU 
Region 1 (Europe and Africa). 

In brief 
The International Amateur Radio Club in 
Geneva is discontinuing the issue of the 
special "Contribution to Propagation 
Research Awards" from the end of the 
year. More than 1000 diplomas, repre- 
senting over a million reports, have been 
issued in ten years. . . . The American 
magazine CQ operates a "dial -a -prop" 
service providing latest information on 
propagation conditions and forecasts by 
means of recorded messages.... Appar- 
ently in the United States anyone can 
bring a lawsuit against anyone else for any 
sum of money and for any reason- 
nevertheless American amateurs are con- 
cerned at the attempt by the neighbours 
of one amateur to bring a one -million - 
dollar lawsuit against him over a question 
of TVI involving some $2000 legal costs. 
... The Canadian amateur, David Dudley, 
VE3BVD, operating the VE3HUM club 
station of the Humber Technology 
Amateur Radio Club was overall winner 
of this year's achievement as leading 
British contestant. ... According to the 
newsletter of the Derby and District 
amateur radio society the following call - 
signs really do exist: WINDY, KINKY, 
SMOKE, WOMAN, 5Z4GT and SPITS.... 
Fifty years ago the Radio Society of Great 
Britain chose an emblem-no, not the well- 
known aerial/capacitor/earth symbol but a 
design consisting of "the Union Jack sur- 
rounded by a frame aerial with the head of 
Mercury as a crest".... And in September 
1924 Dr. W. H. Eccles, one of the prominent 
scientists associated with the RSGB in its 
early days, made a speech attacking the 
attempts by the Government to restrict 
amateur operation. He said: "One cannot 
reiterate too forcibly that it was the 
amateurs who discovered the valuable 
properties of short waves across long 
distances. Up to three years ago the 
commercial companies and the experts 
thought the short waves were no use.for 
long ranges." 

PAT HAWKER, G3VA 
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New 
Products 

Loudspeaker units with 
ribbed cone 
A new dual concentric drive unit by Tan- 
noy is claimed to incorporate significant 
advances in performance and reliability 
compared with earlier models. The new 
Girdacoustic unit has a freely -suspended 
stiff -cone assembly possessing high damp- 
ing. The plastics -lacquered fibrous cone is 
stiffened by attaching radial ribs on the 
cone rear (see illustration) allowing quick 
transmission along the ribs, a new sealed 
plastics foam surround (Tanoplas) acting 
as a resistive termination. Response to 
transients is claimed to be improved and 
typical amplitude response curves show 
a smoother response than its predecessor. 
Power handling capacity is improved (50, 
60 and 85 watts for the 10, 12 and 15 -in 
units) by a new four -layer voice -coil 
assembly. The nylon -based paper cylinder 
is epoxy -resin bonded with the coil, allow- 
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ing operation up to 170°C. Crossover 
network has been redesigned for the high 
powers using solid -dielectric capacitors. 
A range of cabinet finishes is available. 
Tannoy Products Ltd, Norwood Road, 
London SE27. 
WW323 for further details 

Instrument gearbox 
An instrument gearbox, the MG8, has 
been produced by PSB Instruments, and 
is designed for use with 42mm diameter 
d.c. motors, such as the Impex 9904 120 
10801 low -inertia type. The gearbox is of 
the same diameter as the motor and can 
be specified to provide ratios of 5, 10, 20, 
50, 100 and 200:1 as standard, with 
others to special order. The length of the 
box is 16mm and the 4mm spindle is 
offset by 10.4mm. PSB Instruments Ltd, 
Palmerston Road, Harrow, Middlesex 
HA3 7RL. 
WW303 for further details 

Digital programmer 
The Digitimer type D 100 has been 
designed to generate precisely timed 
pulses for use in electrophysiology. The 
timing standard used is a 2MHz crystal 
with digital counting techniques to 
provide the delays. The instrument will 
recycle to provide a regularly repeating 
programme of pulses or will carry out a 
single cycle and then wait for re -triggering. 
The length of the cycle is variable between 
lOps and 1000s. A matrix board is 
provided on the front panel which allows 
signals, generated either internally or 
externally, to be combined in a variety 
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of ways. The vertical columns carry input 
waveforms and the horizontal rows feed 
output stages. Signals on the same row 
may be ORed together while adjacent rows 
implement the AND function. Pulse trains 
may be formed and signals can be gated 
by external logic signals. Digitimer Ltd, 
37 Hydeway, Welwyn Garden City, Herts 
AL7 3BE. 
WW314 for further details 

Pocket frequency counter 
The FM -1 is a hand-held frequency counter 
using l.s.i. circuitry. Five frequency 
ranges from 999.9Hz to 9.999MHz full 
scale are provided with a resolution from 
0.1Hz to 1kHz for the decade steps. The 
input sensitivity is 100mV at 150kHz, 
decreasing to 300mV at 1MHz. The input 
is protected against overloads and is 
claimed to withstand 250V a.c. for lOns. 
All readings are ± one count where a 
count is equal to the range resolution. The 
meter, which is powered by four pencells, 
measures 159 X 82 X 69mm and is 
manufactured by Shelton Instruments 
Ltd, 24 Copenhagen Street, London N1. 
WW305 for further details 

Charge neutralizer 
The Zerostat is a pistol -shaped instrument 
for the neutralization of electrical charges 
(static) on the surface of records, among 
other objects. The manufacturer claims 
that it avoids the disadvantages of methods 
involving fluids, which they say are not 
completely effective and tend to leave a 
sticky residue. The device generates 
about 500 nanocoulombs of ionized air 

W W305 
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at each squeeze of the trigger, which are 
attracted to oppositely -charged surfaces, 
thereby neutralizing them. No power is 
needed and each application will deal with 
around 100sq.in of surface. Cost is £6.69 
inclusive of VAT and postal charges. 
Zerostat Instruments Ltd, 9 Station Road, 
St Ives, Huntingdon, Cambs PE17 4BH. 
WW309 for further details 

Decade voltage source 
A six -digit, decade voltage generator with 
a maximum resolution of 1 pV is announced 
by General Resistance. The DAS66-A will 
provide ± 2p.p.m,/°C outputs in three 
ranges up to 100V at 30mA, with a setting 
accuracy of ± 0.005%, for use in instru- 
ment calibration, as a reference or in 
stability testing. Long-term output 
stability is ± 10p.p.m. over 24 hours and 
the output is floating. Euro Electronic 
Instruments Ltd, Shirley. House, 27 
Camden Road, London NW 1. 
WW304 for further details 

Transducer head amplifier 
The D7M is a transducer supply and 
signal amplifier for use with linear 
variable differential transformers or other 
types- of inductive transducer, with special 
relevance to the requirements of machine - 
tool position measurement. The unit 
provides 5V at 5kHz to energize the 
measuring element, the output of which 
is amplified and rectified to produce a 
10V, IOmA maximum output. The whole 
is contained in a die-cast box with DIN 
connectors: two presets are provided for 
gain and zero adjustment. A low-pass 

WW304 

filter rolls off at 250Hz. RDP Electronics 
Ltd, Upper Villiers Street, Wolverhampton. 
WW310 for further details 

Phase meter 
Phase -angle measurements to an accuracy 
and resolution of 0.1% are performed by 
the Krohn -Hite 6400 digital meter. 
Sinusoidal, triangular, square or positively - 
pulsed waveforms can be accepted, be- 
tween 100mV and 120V r.m.s., and the 
4 -digit, 7 -segment display indicates phase 
angle directly in degrees. An analogue 
output of 10mV/degree is provided. 
Particular attention has been paid to the 
reduction of inaccuracies caused by 
crossover distortion and noise, and the 
two input signals can be of widely 
differing amplitudes. Keithley Instruments 
Ltd, 1 Boulton Road, Reading, Berkshire. 
WW307 for further details 

High -voltage divider 
A high -voltage divider is now available 
from Wallis Electronics. This divider 
enables measurement of voltages up to 
100kV d.c. with a load current of typically 
130NA. The instrument uses calibrated 
metal -film resistors arranged in a guarded 
corona free assembly. Forced air cooling 
is employed and a 3in meter indicates the 
applied voltage. Two output sockets are 
provided for monitoring by a d.v.m. 
Stability is nominally 1 p.p.m. and the 
accuracy of the divider is ± 1% with a 
temperature coefficient of 10 p.p.m./°C. 
Wallis Electronics Ltd, Meadow Road, 
Worthing, Sussex BN11 2RW. 
WW319 for further details 
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520MHz counter 

This eight -digit counter/timer from RCS 
is intended for work in the 470MHz com- 
munication band and exhibits a clock 
oscillator stability of ±2 parts in 109/°C. 
The full range of time and frequency 
measurements is possible. Input impedance 
is 1M0 and 20pF, or 500, and a low- 
pass filter can be selected for audio work. 
An additional input will accept t.t.l. logic 
signals. Radio Control Specialists Ltd, 
National Works, Bath Road, Hounslow, 
Middx TW4 7EE. 
WW308 for further details 

Impulse generator 
A calibrated impulse generator type 
CIG -25, recently announced, provides 
impulses at variable repetition rates 
between 1 and 100Hz. The repetition rate 
is accurate to within ± 10% of the dial 
setting with a pushbutton for the genera- 
tion of a single impulse. An internal fixed 
attenuator assures a v.s.w.r. of not more 
than 1.7 to 1. Polarity of impulses may 
be selected on the instrument which 
measures approximately 12 X 8 X 6in 
and weighs 61b. Penril Corporation, 5520 
Randolph Road, Rockville, Maryland 
20852, USA. 
WW311 for further details 

Low -profile socket 
An 8 -pin d.i.l. socket, type UL083, has 
been introduced for application where 
component height is restricted. The socket 
area for the i.c. has been recessed; 
therefore the socket height is the complete 

WW319 
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height on the p.c. board. Double -sided 
spring contacts are used with a tin/nickel 
alloy finish. This alloy is claimed to give 
comparable qualities to gold such as 
good solderability. Jermyn Manufacturing, 
Sevenoaks, Kent. 
WW312 for further details 

Pin -insertion machine 
The majority of Vero circuit -board 
terminal pins can be applied by means of 
their new pin -insertion machine at rates of 
over 30 per minute. A vibratory feeder 
orientates and presents the pins to the 
insertion head, which is controlled by a 
foot pedal. A sighting device enables easy 
alignment of the pre -drilled hole with the 
pin. The machine requires 240V a.c. and 
an 80 p.s.i. air supply. Packets of 10,000 
pins especially selected for use with the 
inserter are available. Vero Electronics 
Ltd, Industrial Estate, Chandler's Ford, 
Eastleigh, Hants. 
WW302 for further details 

Zero force sockets 
A zero force socket suitable for m.o.s./ 
l.s.i. i.cs consists of a housing, two moving 
parts, tapered ramps and contacts. As the 
i.c. is inserted the tapered ramps force the 
pins against the terminals to ensure 
positive contact. The sockets are available 
in 24, 28, 38, or 40 -pin configuration with 
automatic ejection of the i.c. if required. 
Molex Electronics Ltd, 14 Yeading Lane, 
Hayes, Middlesex. 
WW318 for further details 

Numeric display 
A small l.e.d. display, which is only 
0.1 lin high, is available in two- or three - 
digit packages, coded 508L-7432/7433 
respectively. Both are common -cathode 
m.o.s.-compatible displays. Power con- 

sumption is less than 0.5mW per segment 
with a peak current of 2mA per segment. 
The price of the 508L-7432 is £3.31 each 
and for the 7433 £4.97 each both at the 
100 -off rate. Celdis Ltd, 37/39 Loverock 
Road, Reading, Berks RG3 1ED. 
WW316 for further details. 

Digital multimeter 
The model 21 multimeter measures 
capacitance, resistance and a.c./d.c. volts. 
Four voltage ranges from 2 to 2000V, 
and resistance ranges from 2k0 to 2000k0 
are provided plus four capacitance ranges 
2, 20, 200 and 2000nF with a correspond- 
ing resolution of 1, 10, 100 and 1000pF. 
The last three digits flash when in over - 
range. The meter is powered by four 
NiCad rechargeable batteries, the life of 
which is extended by a push -to -read 
button. The unit measures 7 X 1++ X 3+in 
and weighs 12oz. The meter is supplied 
complete with leads, batteries, charger and 
carrying case and priced at £130. Data 
Technology Corp., Sherwood House, High 
Street, Crowthorne, Berks. 
WW315 for further details 

A.m. receiver i.c. 
The Signetics NE546A monolithic receiver 
i.c. is now available .from Lock Distribu- 
tion. The chip comprises a.r.f. amplifier, 
mixer oscillator, i.f. amplifier, a.g.c. de- 
tector, and voltage regulator. Specifica- 
tions for the device are typically 2.5V 
sensitivity with a s.n. of 40dB in a 
temperature range from -40 to + 85°C. 
Power requirements are 9-15V at 
15-22mA and packaging is the 14 -pin 
d.i.l. format. Lock Distribution, Neville 
Street, Middleton Road, Oldham, Lanca- 
shire OL9 6LF. 
WW300 for further details 
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D.c.-to-d.c. converter 
The PC 15 range of converters consists 
of 21 models giving three input and seven 
output voltage ratings. Each unit has an 
output rating of 15W. Several models have 
two outputs which can be connected in 
series or parallel. All of the devices incor- 
porate short-circuit and overload protec- 
tion. Input voltages range from 10 to 
120V d.c. with outputs from 1.1 to 
3.5kV d.c. Operating temperature range is 
-20 to +55°C and all models measure 
88 X 64 X 105mm. Distronic Ltd, 50-51 
Burnt Mill, Elizabeth Way, Harlow, Essex. 
WW317 for further details 

Crystal oscillators 
The range of ITT temperature -controlled 
oscillators is extended by the addition of 
types TCX04 and TCX08, working at 
specified frequencies between 4.8MHz and 
12MHz. Stabilities are ± 0.5p.p.m. be- 
tween 15°C and 45°C for the 4 (±p.p.m. 
-55°C to 90°C) while the 8 stays within 
1.5p.p.m. from - 10°C to 60°C. The 
output is either a clipped sinusoid or is 
made available at an open collector. ITT 
Components Group Europe, Quartz 
Crystal Division, Edinburgh Way, Harlow, 
Essex CM20 2DE. 
WW306 for further details 

Power relay 
A miniature power relay, primarily intended 
for use in car electrical systems, is 
introduced by B & R Relays. The 
V23033 is robustly constructed and will 
switch a current of 7.5A, breakdown 
occurring when 500V r.m.s. is across the 
contacts, which are rated at 120W. The 
relay is designed for printed board 
mounting, and the standard coil voltages 
are 6, 12 or 24V. Contacts can be either 
one make or one changeover. B & R 
Relays Ltd, Temple Fields, Harlow, Essex. 
WW301 for further details 
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Solid State 
Devices 

The names of suppliers of devices in this 
section are given in abbreviation after 
each entry and in full at the end of the 
section. 

Priority encoder 
An eight -bit priority encoder i.c. in the 
c.m.o.s. family. Eight inputs are assigned 
priorities and the input with the highest 
priority is encoded to 3 -bit pure binary. 
WW350 for further details Motorola 

H.f. power transistors 
Three devices for use in h.f. transmitters, 
producing 10, 30 or 70W p.e.p. at 12V in 
the band 1.6-30MHz (single -ended). 
Maximum BVcEs is 36V and BVEB0 4V. 
Gain/bandwidth is 100MHz minimum and 
large -signal current gain a minimum of 10. 
Type numbers are S10-12, S30-12 and 
S70-12. Made by Communications Tran- 
sistor Corporation. 
WW351 for further details Walmore 

Plastic MOSFETS 
MEM630 series of low-cost devices in 
plastic packages, otherwise equivalent 
to the MEM616 range. All are n -channel, 
depletion -mode transistors with input - 
protection diodes. MEM630 is for f.m. 
radio r.f. amplifiers, MEM631 for use in 
v.h.f. amplifiers (noise 3.5dB at 200MHz) 
and MEM632 for v.h.f. and h.f. mixers 
(conversion gain in 105 to 10.7MHz 
application is 20dB). 
WW352 for further details GI 

1-kbit RAM 
1024 -bit bipolar random-access memory, 
the 93L415, with a static power con- 
sumption of 200mW, or 250mW at 75°C. 
Access time is 8Ons. Power dissipation 
compares with m.o.s. devices, but speed is 
much higher. Output is at t.t.l. levels. 
WW353 for further details Fairchild 

Linear i.cs 
Harris Semiconductor HI -506A and 
HI -507A 16 and 8 -channel analogue 
multiplexers possess overvoltage protec- 
tion, break -before -make switching and 
± 15V input range. Both compatible with 
d.t.l., t.t.l. and c.m.o.s. and dissipate 
7.5mW at standby. HA -2530 has a slew 
rate of 320V/Ns with a power bandwidth 
of 5MHz. Offset current is 20nA. 
WW354 for further details GDS 

Counter -displays 
Modular system of counters, decoders and 
7 -segment displays, with latches, mounted 
in anodized aluminium surrounds. Dis- 

plays are assembled to requirements with 
edge connectors for the t.t.l. imputs. The 
units are available in m.o.s.-compatible 
form. 
WW355 for further details Spectra -Tek 

Trimmable chip capacitors 
Two types of chip capacitor for use in 
hybrid microcircuits by Dionics, Inc. The 
capacitors consist of separate rectangles 
of aluminium on a silicon dioxide dielectric 
which is grown on a silicon substrate. 
Each area of aluminium is connected in 
circuit by wire, the adjustment being made 
by cutting wires. The back of the substrate 
is gold plated and is bonded to the micro- 
circuit eutectically. Type C-700 exhibits 
a maximum capacitance of 94pF, while 
C 1248 possesses separate areas in binary 
sequence (hence the name), enabling set- 
ting between 1 and 15pF in 1pF steps. 
Maximum working voltage is 50V and 
temperature coefficient is +35 ± 15p.p.m./ 
°C. 
WW356 for further details Walmore 

Power divider 
A series of miniature two-way divider/sum- 
mers by Olektron in the 10kHz to 500MHz 
range. Power applied to the "sum" port 

' is shared equally by ports A and B, both in 
phase, while two signals at ports A and B 

are summed vectorially at the "sum" port. 
The device is in the TO -5 package. 
WW357 for further details TCE 

l0A regulator 
A regulator from Motorola in the TO -3 con- 
figuration providing l0A at 100W. Output 
voltage is adjustable from 2 to 35 volts and 
the output is short-circuit protected. 
WW358 for further details Celdis 

Opto -isolator 
A two -channel isolator using GaAs l.e.ds 
and silicon n -p -n transistors to provide 
50% current transfer, 1nA leakage and 
1500V insulation between input and output. 
WW359 for further details Guest 

M.o.s. driver 
A device to convert t.t.l. signals to the 15V 
level needed by m.o.s. dynamic RAMs. 
Operating speed is 31ns for a 15V swing into 
200pF. The 9607 device is a quad driver and 
is equivalent to the 3207A, but using less 
than half the static power. 
W W360for further details Fairchild 

Varactor diodes 
The VUE series from ITT is intended for 
high -order frequency multiplication at out- 
put frequencies from 4-14GHz. 
WW361 for further details ITT 

2-kbit PROM 

Intersil IM5604 electrically programmable 
ROM organized as 512 4 -bit words. The 
unit is t.t.l.-compatible, has a programming 
time of less than 1 second for all bits and 
output capability of 16mA at 0.45V. Access 
time is 50ns. 
WW362 for further details Celdis 

Programmable dividers 
The Plessey SP8685A and B are program- 
mable divide -by -10 or 11 counters, operat- 
ing at up to 500MHz,foruseinsynthesizers. 
The clock input is biased internally and is 
capacitor -coupled. Division ratio is con- 
trolled by two e.c.l. 10k inputs and is 10:1 
when either input is high or 11:1 when both 
are low. The package is 16 -pin d.i.l. 
W W363 for further details Plessey 

V -f converter 
The F4701 exhibits a maximum non - 
linearity of 0.01% full-scale from 0-10kHz 
output frequency. The output takes the form 
of 5V pulses or is made available at an open 
collector, protected by a shunt diode. The 
package is 1.5 X 1.5 X 0.4in and is pin - 
compatible with other units of this general 
type 
WW364forfurtherdetails Ambleside 

Suppliers 
Motorola Ltd, Semiconductor Products 
Division, York House, Empire Way, Wem- 
bley, Middlesex. 
Walmore Electronics Ltd, 11-15 Betterton 
Street, London WC2H 9BS. 
General Instrument Europe S.p.a., 20149 
Milano, P.zza Amendola 9, Italy. 
Fairchild Semiconductor Ltd, Kingmaker 
House, Station Road, New Barnet, Herts. 
GDS (Sales) Ltd, Michaelmas House, Salt 
Hill, Bath Road, Slough, Berks. 
Spectra -Tek UK Ltd, Ings Lane, Kirkby- 
moorside, York YO6 6DW. 
Tony Chapman Electronics Ltd, 3 Cecil 
Court, London Road, Enfield, Middx EN2 
6DL. 
Celdis Ltd, 37/39 Loverock Road, Read- 
ing, Berks RG3 lED. 
Guest Electronic Distribution Ltd, Red- 
lands, Coulsdon, Surrey CR3 2HT. 
ITT Components Group Europe, Standard 
Telephones and Cables Ltd, Edinburgh 
Way, Harlow, Essex. 
Plessey Semiconductors, Cheney Manor, 
Swindon, Wilts SN2 2QW. 
Ambleside Electronics Ltd, Sentry House, 
Frimley Road, Camberley, Surrey GU15 
2QN. 



470 Wireless World, November 1974 

Real and 
Imaginary 
by "Vector" 

"More things in 
Heaven and Earth ..." 
Maybe you remember the discussion we 
had a while ago about the mysterious 
"Raudive" voices which allegedly appeared 
on unused tapes? That provoked far more 
correspondence than any other single topic, 
which seems to indicate that interest in the 
unknown is still strong, even in our brash, 
material world. At any rate, that's my excuse 
for mentioning another spooky little inci- 
dent, particularly as it's got an electronic 
content. 

A friend of mine-let's call him Jim- 
dabbles in geology as a pastime and two 
years ago he took a holiday in Devon with 
a view to collecting specimens on the moors 
there. One day, as an aside, he visited a 
moorland village to locate an old woollen 
mill which, in the distant past, had been 
associated with his forebears. He found it 
to be a complete ruin, with the site over- 
grown with bushes and trees and the mill 
itself largely razed to the ground. The 
property was now owned by the Electricity 
Board who had utilized the leat to drive a 
small generator for emergency use. 

On applying for permission to explore 
the ruins, Jim was surprised to find that the 
local manager was a chap he'd gone to 
school with, a coincidence that was the 
open sesame to a conducted tour beyond 
the locked gates. He was particularly inter- 

. ested in the mill cottage, about which he 
already knew something from old family 
records. He knew, for instance, that the 
mill leat ran right underneath it; that over a 
century ago a little girl had been drowned 
there under rather questionable circum- 
stances and that the cottage was supposed 
to have been haunted, but whether the last 
two circumstances were connected, he had 
no idea. 

Part of one wall was all that remained 
of the cottager the leat had clearly flowed 
under it but large trees now flourished where 
the floors had been. As a memento of this 
eerie place Jim extracted a granite stone 
from the remains of the wall and in due 
course brought it home with him. Here it 
lay around for a while until Mrs Jim sug- 
gested that it would be interesting to have 
it psychometrized. As I'm sure you know, 

that's a process in which a medium handles 
a given object and writes his or her impres- 
sions. 

Jim, who privately thought it would be a 
good way of exposing such nonsense, 
agreed, but stipulated that it should be done 
on an experimental basis. First, he chipped 
off a fragment of stone so that it was un- 
recognizable as part of a building; he then 
sent it to a far -away friend without giving 
any hint of its history; this friend passed it 
to another who knew someone who was an 
amateur practitioner of psychometry. There 
was thus no possibility that the ultimate 
recipient could have acquired any data. 

Sometime later a "reading" was received 
and Jim's scepticism was shaken by the 
accuracy of its description, which men- 
tioned inter alia, a strong smell of decay 
and decomposition, a place of "sinister 
happenings" and a death by drowning in 
the vicinity. The writer further strongly 
urged that the stone should be disposed of 
quickly-preferably in water. Mrs Jim 
soon saw to that. 

The sequel came this summer when the 
old mill was again visited. This time Jim had 
with him a scintillation type of detector for 
the purpose of trying to locate significant 
radioactive deposits on the moors (he didn't 
find any, incidentally!). However, purely 
on impulse, he switched it on near the ruins 
and was startled to get readings which, 
although far from danger level, were much 
higher than any he'd obtained from the 
granite -strewn moors. With the instrument 
in its most sensitive condition the reading 
in the roadway was seven times the normal, 
while when the wall was contacted the needle 
went off -scale. This time Jim couldn't get 
into the site because the manager was away, 
so he couldn't determine whether the wall 
represented a peak or whether the maxi- 
mum was further in. Moving away from the 
site did, however, cause a drop in readings. 

Now Jim is wondering whether there 
might be some connection between the 
extraordinary accuracy of the psycho- 
metry reading and the relatively high inci- 
dence of gamma radiation. Incautiously 
he put forward this hypothesis to a senior 
colleague, a man not without honour in 
electronics research, who had no hesitation 
in damning it out of hand. Extra -sensory 
perception was a nonsense; all mediums 
were frauds-and so on. 

All right; let's admit that Jim's hypo- 
thesis is just a long shot with not a shred of 
hard evidence to back it. But in the absence 
of an alternative rational explanation it 
strikes me as thoroughly unscientific to 
condemn it without investigation. One 
swallow doesn't of course make a summer, 
but this example, although extreme, is not 
isolated. Dogma is not an uncommon feature 
of research life. 

Is such an attitude symptomatic, I won- 
der, of a defect in our modern mass -attack 
approach, particularly in industry? Today's 
graduate emerges from university with a 
head bursting in an effort to contain a moun- 
tain of semi -digested data; thereafter his 
research life will consist of assigned tasks 
and a struggle to keep abreast of develop- 
ments in integrated circuits and black boxes. 
He won't have the time or the freedom to 

explore a research tributary if there's appar- 
ently no percentage in it. All the pressures 
conspire to keep him to the tramlines of 
conventional thought and to encourage the 
dogma that all the natural laws are enshrined 
in text -books. 

As a money -making policy for industry 
this, in the short term, may be fair enough; 
but despite its monumental cost, most of 
what passes for research today is really 
development; a fining and refining of the 
cruder technologies of the past. It's perhaps 
salutory to reflect that the fundamental 
laws which we use and the devices which 
we proudly regard as twentieth-century 
products were in fact nearly all the results 
of nineteenth-century research presented 
to us by a handful of men working with 
pitiably simple instruments. 

"A little learning is a dangerous thing." 
True. But perhaps not so dangerous to re- 
search as the inner conviction that all that 
there is to know is already known and that 
any project which doesn't fit readily into 
the existing framework oflawsisimpossible. 
If James Watt had been steeped to the ears 
in thermodynamics theory, would he still 
have possessed the naivety to translate the 
message of the kettle lid? And would Mar- 
coni have got wireless telegraphy off the 
ground if he'd had prior knowledge of the 
complexities of ionospheric propagation? 

So, back to Jim's hypothesis. Of course 
it's far-fetched, but no more so than the 
concept of electromagnetic wave propa- 
gation would have been at the start of the 
nineteenth century. After all, radiation from 
inanimate objects is known to be informa- 
tion -bearing in that it can give an accurate 
assessment of age. If it was subsequently 
shown that, by some means we presently 
know nothing about, the information con- 
tent is far more complex, then the possi- 
bilities are enormous. And if the idea was 
shown to be a nonsense, surely it's better to 
know than not to be sure? 

The WW Annual 

Wireless World proudly introduce their 
Annual. Having the same format as 
Wireless World, the Annual contains over 
80 pages of editorial, including three 
major construction features: an audio 
oscillator, a small -boat echo -sounder, and 
a double phase -locked loop f.m. tuner. 
Nomographs and formulae are presented 
for reference purposes and theoretical 
articles such as "Estimating signal strength 
from v.h.f. aerials" and "Loudspeaker 
design" provide valuable basic design 
information. 

Available from leading bookstalls in 
November, the Annual is priced at £1 or 
£1.35 by post from Room 11, General 
Sales Dept., Dorset House, Stamford St., 
S.E.I. Cheques and postal orders should 
be made payable to IPC Business Press 
Ltd. 
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Sinclair 4th dimension in high fidelity 
Project 80 
Tre slim modules for building stereo 
h -fi with FM 

Project 805 
Project 80 made even easier to bu 11 

Project 805SQ 
The adds -on assembly that gives you 
quadraphony 

Q16 Loudspeakers 
The square speakers for 4 channel 
listening 

Four channel listening has arrived! 
Thanks to Project 80 versatility and marvellous compactness, adding two more channels is easy, 
efficient and economical - you simply add on Project 805SQ, or select the necessary modules 
from the Project 80 range detailed on the fourth page of this advertisement. Another way is to 
start with the new Project 805 (which is Project 80 complete in one pack) and add 805SQ to it. 
Our technicians have adopted the CBS SQ matrix principle to carry the rear left and right channels 
since it is already clearly the most widely used method in quadraphonic recordings. The decoder, 
however, can be modified to discrete systems without difficultly. Sinclair suitability for quadra- 
phonics by no means stops with Project 805SQ.TheQ.16 ,always a superb loudspeaker in its own 
right becomes one of the best ways of creating effective ambience without taking up too much 
space or money Project 80 quadraphonic modules are ready now for you to enjoy both stereo 
End true quadraphonics sight away with better reproduction from mono records as well. 

111u1oi 1"In Irl ll li 

,r 11111111111 H11111111 11 i 

Stereo 80 
pre-armp/controh unit 

d 
Project 80 
F M. tuner 

I 
Project 80 Project 80 
stereo active filter unit 
decoder 

I I 

I I 
Project 8054 
Quadrophonic decoder 

sinlair 
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Forward with Project 80 into 

Everything you want in one pack 
to build the world's most 
advanced modular hi-fi 
WITHOUT SOLDERING 

1 Stereo 80 Control Unit 
For mag. and ceramic cartridges, radio 
and tape. 

2 Project 80 power amplifiers 
Two Z.40s to give 8/8 watts R.M.S. 
output per channel. 

3 Power supply unit 
One PZ.5. 

4, Connecting wires 
All wires plus nuts, bolts, screws etc. 

5 Project 805 Masterlink 
For input and output connections. 

6 Mains switch block and instructions 
manual (not illustrated). 

SINCLAIR RADIONICS LTD 
London Rd, St. Ives, Huntingdon PE1 7 4HJ 
Telephone St. Ives (0480) 64646 

This is Project 80 made 
even easier to build 
You have seen how the marvellously compact Project 80 modules ( only 2" high x ;" 
deep) are so adaptable and easy to install. Now, with Project 805, this wonderful 
system is made easier still to put together. In this, you have not only all the Project 80 
modules in one pack for building an 8/8 watt R.M.S. hi-fi amplifier - there is also a 
loom of colour coded wires cut to length and tagged forclipping on sothat you don't even 
have to solder I Input and output connections go via the 805 Masterlink panel. With the 
explicit stage -by -stage large 32 page instructions manual included, it becomes easy for 
anyone, no matter how inexperienced to install an ultra -modern assembly so advanced in 
appearance and design that it sets brand new concepts in domestic hi-fi - and of course, 
you can convert to quadraphony just whenever you wish by adding 805SO. Only Sinclair 
know-how and manufacturing facilities could hope to bring you such quality and versatility. 

TAGGED WIRES CUT TO LENGTHNO SOLDERING 

Project 805 
the complete readytobuild hi-fi 
STEREO AMPLIFIER 
Project 805 comprises a Stereo 80 Pre-amp/Control 
Unit with input for both magnetic and ceramic 
cartridges, radio, tape; separate bass and treble cut/ 
lift, and volume controls 2 x Z.40 power amplifiers, 
PZ.5 power unit, 805 Masterlink, wire loom, instruc- 
tions manual, etc. down to nuts, bolts and washers. 
For technical specifications, see fourth page of this 
advertisement. 

£39.95 
+£3.20 VAT (R.R.P.) 

ai r - 
WW -1:111 FOR FURTHER DETAILS 
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true quadraphonics... NOW! 
The most effective and 
economical way to enjoy 
this spectacular break- 
through in hifi listening 

1. Project 80SQ decoder with controls. 
2. Two Z.40 power amplifiers. 
3. PZ.5 power pack. 
4. Project 800 Masterlink unit. 
5 Wire loom, with clip -on tags - NO SOLDERING ! 

6. (Not illustrated) Instructions manual, nuts bolts, washers, etc. 

Add a fourth dimension 
to your stereo sound 
It's so simple to convert to quadraphonics when you already have Project 80, or are about 

to start with Project 805. Project 805SQ is a complete add-on system at the heart of which 

is the Project 80SQ decoder. It uses the CBS.SQ matrix principle, by now the widest used 

method of containing four sound channels within the groove of the record. Project 805SQ 

includes two power amplifiers, power supply unit, connecting wire loom, 8050 Master - 

link, switch block and instructions manual. The 80SQ decoder (also obtainable separately) 

has independent tone and volume slider controls on the two rear channels for matching 

true four channel sound to domestic environment. Project 805SQ is money saving too 

since you do not have to scrap existing Project 80 equipment to enjoy the newest and most 

exciting form of home listening in the entire history of sound, and your Project 80 quad- 

raphonic assembly is compatible with stereo and mono records. 

Frequency response t3db 15 Hz-25kHz 

Rated output 100mV 

S/N ratio 58dB 

Distortion 0.1% 

Power requirements 22-35 volts 

Phase shift network 90° --L10°100 Hz-10kHz 

Adaptable to discrete (CD4) use 

Project 805SQ 
Four channel 
SO Input 

Link to 
Tape In/Out 

Stereo 80 

Power unit Power unit 

SO Decoder 

The output from any good stereo cartridge feeds into Stereo 80 and 
passes via the tape outlet to the 80SQ decoder. Here the signal is 

separated into its constituent 4 channels, those for the front being 
accepted by the Stereo 80, those for the rear going from the 
decoder to the two additional power amplifiers and speakers. 

G uarantee If, within 3 months of purchasing any product direct from us, 
you are dissatisfied with it, your money will be refunded on 

production of receipt of payment. Many Sinclair Appointed Stockists also offer this 
guarantee Should any defect arise in normal use within 2 years, we will service it 
without charge. For damage arising from mis- use a nominal charge will be made. 

Front 
Speakers 

AUDIO 
AREA 

Rear 
Speakers 

£44.95 
+£3.60 VAT (R.R.P.) 

Project 80 quadraphonic modules may be purchased separately if 
required. The Project 80SQ decoder may be used with any other 
amplifier having tape and monitoring facilities. Z40 or Z60 
power amps can be used as required. 
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The Project 80 programme to date 
KEEP THIS PAGE FOR HANDY REFERENCE USE THE PRIORITY ORDER FORM IN CASES OF DIFFICULTY 
Stereo 80 pre-amp/control unit 

260 x 50 - 20mm (10áx 2 x ins.) separate slider controls on each 
channel for treble, bass and volume. INPUTS - Mag. P.0 3mV (RIAA 
corrected) ceramic - 300mV, Radio 100mV, Tape 30mV. S/N ratio 60dB. 
Frequency range - 20Hz to 15KHz ± 1dB. OUTPUTS - 2-5V rms max 
(30V. supply) and tape plus AB monitoring. PRESS BUTTONS for P.U., 
Radio and Tape. Operating power - 20 to 35V. Black case with white 
indications £13 ! . 5 +1112 

VAT (R.R P ) 

Project 80 F.M. tuner 
ac M14 eB ie2f 96 go qt lee 

!I (1111111 

lll II!11111!1 
an.M 0 U 10 e0 e 80 80 h1 

Size 85x 50x 20mm (3}x 2x ins.). Tunes 87-5 to 108MHz. DE- 
TECTOR - I.0 balanced coincidence (I.0 equivalent to 26 transistors) 
Distortion - 0.2% at 1 KHz for 30% modulation. SENSITIVITY - 5 

microvolts for 30dB quieting. Output - 300mV for 30% modulation. 
Aerial imp. - 75 0 or 240-300 0. Dual Varicap tuning. 4 pole ceramic 
filter. Switchable A.F.C. Operating power 23-30 volts. 

£13.9 5 VAT (R.R.P 

Project 80 stereo decoder 
Size 47 x 50? 20mm. For adding to Project 
80 FM tuner. With one I.0 equal to 19 tran- 
sistors, and LED indicator which glows on 
tuning in stereo signal. 

£8.95 -472p 
VAT (R R. P.) 

Project 80 active filter unit 
(A.F.U.) 

Size 108 x 50 x 20mm. Useful where there is need to eliminate unwanted 
high frequencies (scratch, whistle, etc) or low (rumble). Voltage gain - 
minus 0.2dB. Frequency response (filter at zero) 36Hz to 22KHz. H.F 
cut (scratch) variable from 22KHz to 5-5KHz 12dB/octave slope. L.F 
cut (rumble) - 28dB at 28Hz, slope 9dB/octave. 

£7.45 +60p 
VAT (R.R.P.) 

Project 80 power amplifiers 
Intended for use in Project 80 installations, these modules readily adapt 
to an even wider range of applications. Both incorporate built-in protec- 
tion against short circuiting and risk of damage from mis -use is greatly 
reduced 
Z.40 
Size -55x80x20mm 
9 transistors 
Input sensitivity - 100mV 
Output - 12 watts RMS continuous into $ 0 (35v) 
Frequency response -10Hz - 100KHz ± 1d8 
S/N ratio - 64dB 
Distortion -0.1%at 10 watts into 8 0at1KHz £5.95 Power requirements -12 to 35 volts 

+48p 
VAT (R. R.P.) 

Z.60 
Size - 55 x 98 x 20mm 
12 transistors 
Input sensitivity -100- 250mV 
Output- 25 watts R MS 
continuous into 8 0 (50V). 
Distortion - 0.02% at 10W/8 0/1KHz 
Frequency response -10Hz to more than 200KHz ± 3dB 
S/N ratio - better than 70dB 
Built-in protection against transient overload and short circuiting 
Load impedance -4 0 min; max. safe on open circuit 

£7.45 +600 
VAT (R.R.P.) 

Power -supply units 

PZ.5 Unstabilized. 30 volts. Suitable 
for Z.40 assemblies, etc. 

PZ.6 Stabilized. Output voltage ad- 
justable between 20 and 50 
volts approx. Protecting fuse. 

PZ.8 Stabilized. Output adjustable 
from 20 to 60V. approx Re- 
entrant current limiting makes 
damage from overload or even 
shorting impossible. Without 
mains transformer. 

£8.45 4-680 
VAT (R.R.P.) 

£5.95 

£8.95 

+480 
VAT (R.R.P.) 

+ 72p 
VAT (R.R.P.) 

Project 805 (previous pages) 

Project 805SQ quadraphonic 
add-on kit 

£39.95 VAT(R.RP) 

£44.95VAT(RRP) 

Project 80SQ quadraphonic decoder 

Size 260 x 50 x 20mm, matching Stereo 80 in style. Connects with tape 
socket'on stereo 80 or similar facility on any stereo amplifier. Frequency 
response 15Hz to 25KHz ±3dB. Distortion 0.1%. S/N ratio 58dB, 
Rated Output - 100mV. Separate bass and treble slider controls on each 
channel, also volume. Phase shift network 90" ± 10° 100Hz to 10KHz. 
Operating power- 22-35V. 

£18.95 +£1.52 
VAT (R.R. P.) 

Sinclair Q.16 loudspeaker 
An original and uniquely designed 
speaker of outstanding efficiency. 
Balanced sealed sound chamber 
and special driver assembly. Loads 
up to 14 W./R M.S. 8 ohms imp. 
Size 248mm square 120mm 
deep. Pedestal base. All-over 
black front, teak surround. 

£8.95 +72p 
VAT (R.R.P.) 

siniair 
Sinclair Radionics Ltd., 
London Road St. Ives 
Huntingdonshire PE17 4HJ 
Telephone St. Ives (0480) 64311 

R.O. St. Ives: Reg No. 6994583 Eng. 

USE THIS PRIORITY ORDER FORM IN CASES OF DIFFICULTY 
To Sinclair Radionics Ltd. 
Please send, (carriage paid in U.K.) 

For which I enclose £ cash/ 
cheque/money order INCLUDING V.A.T. 

NAME 

ADDRESS 

WW -042 FOR FURTHER DETAILS 
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Calculators, Clocks and Counters 
DIGITAL CLOCKS 
Professional quality, 6 -digit, 12 or 24 hour display 
Beautifully finished in executive case, also available as easy -build kit 
FREQUENCY COUNTERS 
Small, attractively -styled, up-to-the-minute design, 10Hz-30MHz 6 -digit 
LED display, also available as easy -build kit 
High -frequency model 10Hz-220MHz minimum, 
Also available as easy -build kit 
SPECIAL OFFER 
CALCULATORS 
All prices VAT inclusive until 1st October, 1974. British made by Advance 
162P 40 -step programme desk top 
162R as 162 but includes 
161R. 1 memory, %, 16 -digit 

New items! 
£33.50+£2.68 VAT 
£29.50 + £2.36 VAT 

£55+£4.40 VAT 
£45 + £3.60 VAT 

still a full 6 -digits and LED display.. ...£97+£7.76 VAT 
...£75 + £6.00 VAT 

I ...£199 
£175 
.£108 

88 2 memory % V, hand-held, with rechargeable batteries, charger, case & desk 
stand £99 

QUAD 
Latest -We have CBS-SQ Logic ICs in stock now! Full logic kit available ... £27.00+£2.16 VAT 

ALL ITEMS FOR PE RONDO QUADRAPHONIC SYSTEM SUPPLIED BY US 
ALL PRICES ARE POST FREE 

A FULL TECHNICAL AND AFTER -SALES -SERVICE IS PROVIDED. 

AS MANUFACTURERS AND DISTRIBUTORS WE WELCOME TRADE AND EXPORT ENQUIRIES. 

COMMUNICATIONS CONSULTANTS ... INSTRUMENT DESIGNERS .. FOUR -CHANNEL SOUND SPECIALISTS. 

El v El 

SE 
`Studio Electronics 

P.O. BOX 18 HAR LOW 
CM 18 6SH ESSEX 
Telephone : Harlow ( s t d O 2 7 9] 2 545 7 

PLEASE LET US KNOW AFTER 7 DAYS IF 
YOUR ORDER IS NOT ACKNOWLEDGED. 

INAME 

ADDRESS 

W W 1 O/74 

WW -098 FOR FURTHER DETAILS 

Çam-6ron 
(ELECTRONICS) LTD. 

9 & 10 CHAPEL ST., LONDON, N.W.1 
01.723 7851 01-262 5125 

RECLIFFE LT TRANSFORMERS 
'C' core table top connections. Prl. 
200-220-240v, SCR. Sec. 21v. 3 amps. 
£ 75 p.l40lY rated. Brand new. 
E2-2 p.p. 40p. 
Prl. 200-220.240v, SCR. 'C' core type. 
Sec. 25.2-0-25-2v 154 MIA and Tv 
1.35 amps. £130 p.CCpp 30p. 
Pri. 200-220-240v SCR. twice,50 13.3v 185A. open 
frame type table topconnections. 
£1:25 P.P. 30p. 
Pri. 200-220-240v. Sec. 37-40-43v. 5a. 
105v. 300 nits. twice. Oil -filled potted 

L.T. SMOOTHING CHOKES. 'C' 
core types. 20 MIH 10A E150, post. 50p. 
18 MIH 10A £325, post. 500. 10 MIH 
7 7A 150. post. 30p. 15 MIH 3.8A £1 75. 
post. 250. 50 MIH 2SA £175, post. 250 
Swinging types 'C' core 7e MIH 6A- 
75 MIH 0-5A í3 7S, post. 50p. 10 M H 
4A-100 MIN 0.5A £2-50, post Sop. 

es 
100 M H 2A E2'00, post. 

A 0.5A 
900.101 

MIH 

frames, 015Ó MA E3A5£3o st 
30p. 

t°pop 
50 MIH 2(5A £1(75, post 25p. 4.2 MIH 
10A £275, p. p. 42p. 

H.T. SMOOTHING CHOKES 
GARDNER 'C' core types. 10H 250 
M A £2-N, post. 40p. 20H 180 MIA 

post. 40p. 12H 100 MIA 850, post. 
25p. SOH 25 MIA 05D, post. 25p. PAR- 
MEKO Potted types, 10H 180 MIA £200, 
post. 40p. 5.2H 350 MIA £2-S0, post. 
50p. 10H 300 MIA E2 -S0, post 50p. 5H 

75p, 
p100 

ost 
A 

25p. 50H 25 MIA 75p, 25Dpost. 

25p. 15H 75 
MIA 

DAVENSET ISOLATION 
TRANSFORMERS 

Pri. 10-0-200-240v. Sec. 240v. Centre 
tapped 1-2kva. Conservatively rated. 
Size 81x7x81 Ins. Wgt. 59 lbs. Open 
frame type, terminal connections. 
Fraction of maker's price. £17.00, 
carr £130. G. E. potted Sealed Type. 
Pr!. 220-230-240-250v. Sec. 230v. 
4 amp. Size 8x7x6 Ins. £15.00, carr. 
E1.50. 

CURRENT RANGE OF NEW L.T. TRANSFORMERS 
FULLY SHROUDED TERMINAL BLOCK CONNECTIONS 

ALL PRIMARIES 220/240v 
Type Sec. Taps Amps Price Postage 
lA 25-33-40-50v 15 £1400 75p 
1B 25-33-40-50v 10 £1200 75p 
1C 25-33-40-50v 6 E8-50 600 
10 25-33-40-50v 3 £730 600 
2A 4-16-24-32v 12 £10.00 75p 
28 4-16-24-32v 8 E0 00 600 
2C 4-16-24-32v 4 £4.95 45p 
2D 4-16-24-320 2 £3.50 40p 
3A 24-30-36v 10 E9 N hp 
38 24-30-36v 5 E7-50 SOp 

3C 24-30-36v 2 £3 50 40p 
4A 12-20-24v 20 £1200 7Sppull 

type. E950 carr. 50p. 
AMOS "C" CORE CHOKES 

10 MIH 25 amps., £975, carr. £1.00. CRESHAM MUTITAPPED 
LT TRANSFORMETS 

Pri. 200-220.240v Sec., No. 1, 22.5- 
25-28v 5A, No. 2 26v 2.5A, No. 3 16v 
1A twice, No. 4 10v lA twice, No. 5 
6.3v 2A, No. 6 145-0-145v 200 MIA 
'C' core type table top connections. 
Brand new. £425, carr. 7Sp. 
Pri. 220-230-240v SCR. Sec. 300-0-300v 

ROBINSON 540v. AC 
RELAYS. Two 5 amp - _ 
change over contacta, 1 

single hole fixing. Size 
21x11x11 Ins. SOP. P.P. me I " 
10p. 

DRAKE ISOLATION 240/110v 
TRANSFORMERS 

Pri watts. 00. Eí 
Sec. Pri. Tapped 10-0-200-220-240 Sec. 110v750. 

400 att. 
Shrouded. 

Sec. 110. 
carr. 

watts 
n e. unshrouded. Table top connecli 

pant 

E2á5, DD 40P. 

500 MIA 0-3v 4-6A. Open frame type 
table top connections. £5.00, carr. 75p. 
Prl. 200-220-240v Sec. tapped 325- 
343-361v 200 MIA. Open type table tor, 
connection. £3.50, carr. 75p. 

STC RELAYS 
Type 250XCE 2500 ohm 
2 H.D. CO contacts set to 

in at 22v. with base 
ii0 

and cover. 80p, post. 5p. 4B 12-20-24v 10 E7.50 60p 
4C 12-20-24v 5 E4-95 40p 
5A 3-12-18v 20 £10.00 60p 
SB 3-12-18v 10 E995 60P 
5C 3-12-16v 5 E4.50 40p 
OA 48-56-60v 2 £4.50 40p 
68 48-56-60v 1 £330 40p 
7A 6-12v 20 £7.00 60p 
78 6-12v 10 £4 -SO 40P 
7C 6-12v 5 E3-50 40p 
8A 17-32v 8 E9N 80p 
9A 12-24v 1 £2 -SO 30p 
10A 9-15v 2 £2 -SO 300 
11A 8-0-8e 2 £230 30p 

PARMEKO POTTED LT 
HEAVY DUTY ISOLATION 

TRANSFORMER 
PARMEKO Admiralty Pattern. 
Pri. 230v. Sec. 230e. C.T. 20 amps. 
Very conservatively rated. Test to 
earth 2000v. Size 17X14X16 Ins. 
Weight 320 lbs. £50.00 ex warehouse. 

TRANSFORMERS 
Pri. 115-230v SCR. Sec. tapped 40-45- 
SOv 5 amps. LI -SO, carr. 75p. 
Pri. 110-220-240v. Sec. 2-5v-0-2.5 v 
30 amps. Twice. Will give 5v CT 

RELAY CONTROL CO. American 
Miniature relays 6v. DC. 1 CO contact. 
Size 11x1x1 Ins. 35p, post. 5p. 

60 amps or 10v CT 30 amps. £10.00, 
carr. £1.00. 
Pri. 220-230-240-250v. Sec. 32-0-32v 
5 amps. £10.00, carr. £1 00. 
All types conservatively rated. Brand 
new. Fraction of maker's price. 

OMRON RELAYS TYPE MK2P 
24v. D.C. 2 CO 7 amp. contacts. 8 pin 
plug In type. TOp, post 10p. As above 
A.C. 220-240v. operation. NP, post 10P. 

AUTO TRANSFORMERS 
Partridge. Tapped 0-220-230-240-250v 
500 watts unshrouded table top con - 
',actions £2-S0, carr. 400. Lemark 
tapped 0-240115v 500 watts unshrouded 
table top connections £5.00, carr. 60p. 
3g) watts £3 -SO, carr. 50p. HUBBELL HEAVY DUTY TWIST 

LOCK FIVE PIN PLUGS 
20 amp 250v 10 amp 800v AC. £t N, 
PP 14 
Matching recessed sockets 75P, 
P.P 150' 

PLEASE ADD 0% V.A.T. 
4 

FERRANTI HT TRANSFORMERS 
POTTED TYPE 

Pri. 220.230-240v SCR. Sec. 650-0-650v 
277 MIA. 6.3v 5A 93v 2A 5v 4A. Brand 
new. Fraction of maker's price. £1000, 
carr. £1.00. 

HEAVY DUTY UNSHROUDED TYPES 9 INCH FLYING 
LEADS ALL PRIMARIES 240v. 
Type No. Sec. Volt Tap. Amps. Price Carr. 
1 24-30-36 .. .. .. .. 20 E14-95 E1-00 
2 12-20-24 .. .. .. .. 30 £14.95 E100 
3 3-12-18 . 30 E14.95 £1.00 
4 6-12 .. .. .. .. 50 £14 OS £100 

12 volt 2 amp TRANSFORMER 
enclosed In metal case. Size 5x41 x3 
ins. with fitted Input and output fuses. 
On/off switch. Output sockets and Oft. 
240v. mains lead. £2-75 p.p. 35p. 

WODEN HT TRANSFORMERS 
'C' core type table top connections. 
Pd. 110-200-220-240v SCR. Sec. 740.0- 
740v 380 MIA. 30-0-30v 740 MIA 20V 740v 
3A S 35v 4A. Brand new. Fraction of 
maker's price. £1900, carr. £1.00. 

ITT LEVER SWITCHES 
Type 601 AAO 72-42 4 CO contacts, 
overall size 11x2x1 Ins. White lever 

flash contacts, 80p. Three for 
£1-S0, post paid. 

DRAKE L.T. TRANSFORMERS 
Pri. 240v. E.S. Sec. 26v. 10A and 
12v, 0-1A, open frame, table top con - 
neetlons, ES -SO, carr. 50p. Prl. 200- 
220-240v., Sec. 1, 37v. 6A, Sec. 2, 37v. 
2A, 21v. 11A, open frame table top 
connections, Eí50. carr. £1. 

TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS 
Fully shrouded, terminal block connections. Pri. 220-240v. Screen 
tap. Sec. 30-25-0-25.30v., 2 amps. £4.75, carr. 40p. Heavy duty type 
36-25-0-25-38v, 5 amps. F9-75, corr. 50p. 

WODEN LT TRANSFORMERS 
Pri. 200-220-240v SCR. Sec. 18-0-18v 

'C' 

PLESSEY MINIATURE MICRO 
SWITCHES 

Type LIC 7134. One CO one break. 
Gold flash contacts. Size 1x1x1 In. 
Three for Sop, post paid. 

LEMARK Pri. 240v. Sec. 40v. 6a. 5-0-5v 
2a. 5-0-5v. la. Open frame design. 
E4-50 carr. 7Sp. Pri. 240v. 16 -O -10v. 2 sa. 

630 min twice. 24v. 65 mirkand 115v. 
STEP DOWN 240/110v AUTO TRANSFORMERS 

3000 watts. Built Into steel case with two American 2 pin grounded 
socket outlets. Carry handle. 6 ft. mains lead. £2950, carr. £2. 
Without case and fittings £22-110, carr. E130. 
Other Types Available. 80.1500 watts, fully shrouded, with 
American socket outlet and 6 ft. mains lead. Let us know your 
requirements. 

125 amps core. Table top con- 
neetlons- Conservatively rated. 
Fraction of maker's price. £10.00,24v. 
carr. £1, 2a. auto tap on prImary. Open frame 

table top connections E3l» carr. 50p 
Prl. 240v. Sec. 20-0-20 ja. S -0-S 2a. 
E1-75 carr 35p. All above transformers 
have a screen winding. 

PLEASE ADD 8% VAT TO 
ALL ORDERS INC. CARR. 

BENSONS SOLENOIDS 
AC 240v 25% duty. ADprox 2 Ins. 1 In. 
pull.SIze 2x11 x tins. Res. 350f] 75p 
P.P. 10p. Similar to 12v DC Type above. 
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E.M.T. POWERUNIT. 110/240v. 50Hz giving 5 K.V. at 
50 m/a. METERED OUTPUT. £1750. 

COPPER LAMINATE P.C. BOARD 
11 x 3) x t} in. 12p sheet. 5 for 50p. 
10 x 4 x -atr in. 12p sheet. 5 for 50p. 
10) x 5) x h in. 15p sheet. 4 for 50p. 
10 x 7 x i} in. 18p sheet. 3 for 50p. 
Offcut pack (smallest 4 x 2 in.) 513p 300 sq. in. 
P. Tr P. single sheet 4p. Bargain packs 209. 

TELEPHONE DIALS (New) £1 ea. 
RELAYS (G.P.O.'3000'). All types, Brand 
new from 37;p ea. 10 up quotations only. 
EXTENSION TELEPHONES (Type 706) 
Various Colours £3.50. P.P. 25p. Excellent 
condition. 
RATCHET RELAYS. (310 ohm) Various 
Types 85p. P.P. 5p. 
UNISELECTORS (NEW) 25 way 12 
Bank (Non Bridging) 68 ohms. £6. 
P.P. 30p. 

PRECISION A.C. MILLIVOLTMETER (Solartron) 1 .5m.v, 
to 15v: 60db to 20db. 9 ranges. Excellent condition. 
£22 50. P.P. £1.50. 

HIGH CAPACITY ELECTROLYTICS 
2,200µf. 100v. (1; x 4in.) 78p. 3,150µf 40v. (1 1 e 4in.) 609. 
10,000uí. 25v. (11 x 41in.) 80p. 12,0000. 40v. (2 x 4in.) 
75p. 16,0000. 16v. (2 x 4in.) 60p. 21,000µf. 40V. (2; x 
4in.) £1. 2,800uf. 100v. (4 x 2in.) 80p. 15,000uf. 63v. 
(41 x 21in.) £1. 35,0000. 40v. (3 x 41ín.) £1. P. B P. 8p. 
M.D. ALARM BELLS. 6 in. Dome 6/8 volt D.C. £2.25. 
P.P. 50p. 

HIGH VACUUM DIFFUSION PUMPS (Metrovac 
093C). New condition. £40. P.P. £2. A.E.I. P10. ION 
Pump Control Units. £1750. 
OVERLOAD CUT-OUTS. Panel mounting (1 f x 11 x tin.) 
800 M/A/1 .8 amp/10 amp. 35p ea. P.P. 5p. 

BULK COMPONENT OFFER. Resistors/Capacitors. All 
types and values. All new modern components. Over 500 
pieces £2. (Trial order 100pcs. 50p). We are confident 
you will re -order. 
REGULATED POWER SUPPLY. Input 110/240v. 
Output 9v. DC. 1) amp. 12v. D.C. 500 m/a. £4. P.P. 30p. 

U.K. ORDERS 8% V.A.T. SURCHARGE 

TRANSFORMERS 
ADVANCE "VOLSTAT" TRANSFORMERS. Input 
242v. A.C. 

CV50. 38v. at 1 amp: 25v. at 100 m/a. 75v. at 200 m/a. 
f2 ea. P.P. 40p. 

CV75. 25v. at 21 amp. £2.50. P.P. 50p. 

CV100. 50v. at 2 amp: 50v. at 100 m/a. £3. P.P. 50p. 

C V250.25v. at 8 amp : 75v. at 1 amp. £S. P.P. £1. 

CV500. 45v at 3 amp: 35v. at 2 amp: 25v. at 3 amp. 
£7. P.P. £1. 

L.T. TRANSFORMER. Prim. 240v. Sec. 13v. at 
1-5 amp. 75p. P.P. 15p. 

L.T. TRANSFORMER. Prim. 240v. Sec. 24v. at 
11 amp. £1 20. P.P. 20p. 

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v 
1) amp. (Shrouded). £150. P.P. 30p. 
L.T. TR A N S F O R M E R. Pri m. 200/250v. Sec.20/40/60v. 
at 2 amp. (Shrouded). f2 25. P.P. 40p. 
L.T. TRANSFORMER (H.D.) Prim. 200/250v. 
Sec. 18v. at 27 amp: 40v. at 98 amp: 40v. at 3.6 amp: 
52v. at 1 amp: 25v. at 3.7 amp. £15. P.P. £2. 

H.T. TRANSFORMER. Prim. 110/240v. Sec. 400v. 
100 m/a. £2. P.P. 50p. 

E.H.T. TRANSFORMER. 240v. Sec. 1800v. 50 mA. 
£250. P.P. 50p. 

L.T./H.D. TRANSFORMER. 210/240v. output 17v. 
at 60 amp. £1250. P.P. £1. 

L.T. TRANSFORMER. 110/240v. ('C. Core). Secs. 
1/3/9/27v. at 10 amps. £6.50. P.P. 75p. 

L.T. TRANSFORMER. Prim. 240v. Sec. 15/0/16v. at 
2 amp. f160. P.P. 20p. 

L.T. TRANSFORMER. Prim. 110/240v. Sec. 23/0/23v. 
at 1.8 amp: 50v. at 300 m/a: 3.15/0/3.15v. at 300 m/a. 
£1 .75. P.P. 20p. 

L.T. TRANSFORMER. Prim. 200/240v. ('C' Core). 
Secs. 1 v./3v./8v./9v. all at 1.5A: 50v. at 1 amp. £2. 
P.P. 25p. 

L.T. TRANSFORMER. 110/240v. ('C' Core). Sec. 
13.5v. 4A.: 39v. at 2A. £2.50. P.P. 25p. 

L.T. TRANSFORMER. 110/240v. ('C' Core) 1v./ 
3v./9v./20v./20v. all at 2 amp. £3. P.P. 35p. Same 
Secondaries but at 4 amp. £4.25. P.P. 40p. 
L.T. TRANSFORMER. 110/240v. ('C' Core). Secs. 
1 v./3v./9v. all at 10 amp: 35v. at 1 amp: 50v. at 750 m/a 
£5.25. P.P. 50p. 

HIGH-SPEED MAGNETIC 
COUNTERS. 4 digit (non reset) 24v. 
or 48v. (state which) 4 x 1 x 1 in. 
40p. P.P. 5p. 

5 digit (Non -reset) 24v. 75p. P.P. 5p. 

3 digit 12v. (Rotary Reset) 2) x 1f x 1) in. £1 each. 
3 digit 12v. (Reset) 3) x 1 x 1 In. £2.25. P.P. 5p. 
6 digit (Reset) 240v. A.C. £350. P.P. 10p. 

MULTICORE CABLE (P.V.C.) 
6 core (6 colours) 3 screened, 14/0048. 15p. yd. 100 yds. 
£12 50. 
20 core (2 screened) 171p yd. 100 yds. £15. 
24 core (24 colours) 20p yd. 100 yds. £1750. 
30 core (15 colours) 221p yd. 100 yds. £18 50. 
Minimum order 10 yds. 

RIBBON CABLE (8 colours) 
£1.25 £10 
10m. 100m. 
8 cores. 7/,mm. bonded side by side in ribbon form. 
SMALL MOTOR (1/50 H.P.) 900 R.P.M. 230/250v. A.C. 
£1 50. P.P. 30p. 

RELAYS 
SIEMENS/VARLEY PLUG-IN. Complete with transparent 
dust covers and bases. 2 pole c/o contacts 35p ea.; 6 make 
contacts 40p ea.; 4 pole c/o contacts 50p ea. 6-12-24-48v. 
types in stock. 
12 VOLT N.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 (2 x 2 x f in.) 10 amp. contacts, 
4 pole c/o. 40p ea. P.P. 5p. 
240v. A.C. RELAYS. (Plug-in type), 3 change -over 10 amp. 
contacts. 75p (with base). P.P. 5p. 
P.A.R. BISTABLE RELAY (Latching) 24v. D.C. 4 c/o 
contacts 65p. P.P. 5p. 

SILICON BRIDGES. 100 P.I.V. 1 amp .1 x j x } in.) 30p. 
200 P.I.V. 2 amp. 60p. 
24 VOLT A.C. RELAYS (Plug-in). 
3 Pole Change -over 609. 
2 Pole Change -over 45p. 
WE REGRET THAT ALL ORDERS VALUE UNDER f5 
MUST BE ACCOMPANIED BY REMITTANCE. 

PATTRICK ft KINNIE 
191 LONDON ROAD ROMFORD ESSEX 

ROMFORD 44473 RM7 9DD 

sanwa 
MULTI TESTERS 

USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE OF 30 YEARS ENSURES 
ACDIRACY, RELIABIUTY, VERSATILITY. UNSURPASSED TESTER PERFORMANCE 
COMES WITH EVERY SANWA 
8 Months' Guarantee Excellent Repair Seneca 
MODEL P2B £9.78 MODEL F8OTRD £25.28 
MODELJP50 £11.58 MODELAT45 £21.52 
MODEL FIX 505 f29.12 MODEL 380CE £29.12 
MODEL 360Y18 £15.28 MODEL N101 í3t.81 
MODEL U500X £15.80 MODEL 480E0 £35.89 
MODEL 4303180 £17.45 MODEL EM800 £81.06 

MODEL MODEL K30 THO £24.01 MODEL R100008 £75.27 

U - 50 DX THESE PRICES ARE SUBJECT TO AN ADDITIONAL CHARGE OF 8% FOR VAT. 
Cases extra. available for most meters. but not sold separately. 

Please write for illustrated leaflet of these and other specialised Sanwa meters 
SOLE IMPORTERS IN U.K. 

QUALITY ELECTRONICS LTD. 
47-49 HIGH STREET, KINGSTON -UPON THAMES,SURREY. KT11LP 

Tel:01-546 4585 
WW -012 FOR FURTHER DETAILS 

ANALOGUE AND 
HYBRID COMPUTERS 
C180 Features: 
18-I.C. Operational Amplifiers, I% accuracy, 
Automatic Function Selection and Meter 
Switching, 3 -Four Quadrant Multipliers, 
Individual Pot -Set Facilities, built-in stabi- 
lised power supplies, D.V.M. optional extra. 
Price £850 complete with patching leads. 
We manufacture a range of inexpensive 
analogue and hybrid machines and are 
specialists in producing computers to your own specifications. Why 
pay more than you can afford for a computer which does not quite 
do what you want? You will be pleasantly surprised at the cost of 
an analogue or hybrid machine built to your own requirements. 

Phone or write for details of our Analogue or Hybrid apparatus 

PHYSICAL & ELECTRONIC LABORATORIES LTD. 
MANUFACTURERS OF ANALOGUE AND HYBRID COMPUTERS 

28 Athenaeum Road, Whetstone, London N.20. Tel. 01-445 7683 

Powerful 2 -watt units with many 
features including super sensitive 
heterodyne, top -mounted fingertip 
controls, snap -fit battery cover, external 
antenna facility. Up to three channels. 
Can work off 12v car battery. Not 
licensable for use in the UK. 

NOW AVAILABLE, PRECISION 
MADE, 7 TRANSISTOR, SOLID 
STATE TRANSCEIVERS 

Ultra -modern walkie talkies from 
one of the largest manufacturers 
of electronics communications 
equipment. Controls: ON/OFF; 
VOLUME; PUSH TO SPEAK and 
CALL SIGN. Precision made for 
distortion free reception and 
trouble free operation. Self- 
contained, completely portable 
units. 
FULTON TUNING 
129 Park Road, London NW8 

Tel: 01-262 6660. Callers welcome. 

WW -107 FOR FURTHER DETAILS WW -106 FOR FURTHER DETAILS 
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Marshall's 
A. Marshall & Son (London) Limited Dept. W W 
42 Cricklewood Broadway London NW2 3HD Tel: 01-452 0161 
& 85 West Regent Street Glasgow G2 20D Tel: 041-332 4133 

Everything you need is in our new catalogue 
available now price 20p 
Trade and export enquiries welcome 

SPECIAL OFFER FOR ONE MONTH ONLY 
This month we offer all brand new prime material as a special gesture to readers of 
W/W at give-away bargain prices. Only available for this limited period and subject 
to our present stock remaining unsold. Private individuals, trade and industrial 
enquiries welcome. 

SIEMENS ELECTROLYTICS 
Axial Type 1+ 100+ Type 1 + 100+ Type 1 I 100 

Type 1. 100+ 22p/25v 6p 5p 220/40v 7p 63p 4700125v 33p 31p 
47/100v 6p 54 22p/40v 6p 5p 220/100v 16p 14p 
1p/40v 6p 5fp 22p/63v 6p 5p 470/16v 6p 5p 
1p/100v 5p 44 22p/100v 6p 5/p 470/25v Bp 7+p Can Type 
22/25v 6p 53p 47p/16v 5}p 5p 470/40v 103p 9/p 1000/40v 23p 21p 
22/63v 5p 41p 47p/25v 5p 4/p 1000/1úv ltp 10p 1000/63v 25p Z3p 
47/16v 6p 5;p 47p/63v 5;p 5p 1000/25v 12p 11p 2200/25v 34p 31p 
47/40v 5p clip 100/63v 73p 6/p 1000/40v 13;p 12;p 2200/40v 39p 36p 
47/63v 53p 5p 100/100v 11+p 10/p 1000/63v 25p 23p 2200/63v 53p 49p 
10p/40v 6p 53p 220/10v 5p 4p 2200/1úv 15p 14p 4700/25v 46p 43p 
10p/63v 6p 53p 220/16v 6p 5/p 2200'25v 20p 22p 4760/63v 88p Bop 
10p/100v 6p 5p 220/25v 7p 6p 4700ï16v 24p 22p 10.000/25v 70p 65p 

DUCATI ELECTROLYTICS 
Type 1 + 100+ Type 1+ 100+ Type 1+ 100+ Type 1 + 100 
1p/16v 5p 4+p 22/100v 5p 47,-p 470/25v 7p 5-3p 1500/63v 23p 20p 
1p/350v 6p 5p 47/50v 5p 4fp 470/63v Op 7p 1500/100v 30p 28p 

22/25v 51 p 5p 50/50v 5p 4fp 470/100v 8p 7p 2200/63v 12v 10p 

22/63v 5jp 5p 68µ14v 3p N -p 680/63v 7p 6;p 2200/16v 12p 10p 

22/350v 6p 5p 100/3v 4p 3fp 680/16v 7p k/p 2200/25v 18p 16p 

33/25v 53p 5p 100/50v 6p 5p 680/25v 10p 8p 2200/40v 30p 25p 

3.3/40v 53p 5p 100/63v 6p 5p 680/40v 14p lop 3300/63v 19p 15p 

33/63v 54 5p 100/100v 7p fip 680/63v 20p 15p 3300/16v 15p 14p 

47/100v 6p 5p 150/6-3v 4p 3;p 1000/10v 6p 4p 3300/25v 20p 18;p 
47/350v 6p 5p 150/40v 6p 4;p 1000/16v Bp 7p 3300/63v 45p 40p 

6.8/350v 6p 5p 150/63v 6p 5p 1000/40v 10p 6/p 4700/03v 18p 15p 

10p/100v 5p 43p 220/40v 6p 5ip 1000/63v 18p 15p 6600/6.3v 18p 15p 

10p/350v 6p 5+p 330/6 3v 4p 3;p 1500/0.3v 9p 8p 6800/63v 18p 15p 

22/63v 5p 4p 330/25v 6p 5p 1500/16v 10p Op 6600/10v 19p 16p 

22/40v 5p 4p 330/40v 7p 5;p 1500/25v 15p 13p 6600/25v 38p 34p 

22150v 4p 3/p 470/63v 4p 3/p 1500/40v 20p 17p 6ó00/40p 39p 35p 

10000/63v20p 18p 

Miscellaneous Electrolytics Special 
Type NTK Axial 2200p/16v x 17kpcs. 330p/25v x 17k, 1000p/10v. 2200p/10v. 
3300µ/63v. Minimum order lkpcs price 2.5p each. Mullard 40p/16v. 50p/6.4v. 64µ/10v, 
68p/2 5v. 80p/16v, 640µ/25v. 1000p/16v price £3.00/100pcs. 

SLIDER POTS AB METALS STOCK AVAILABLE 
1 2k 5k 101 251, 50k IoOk 250k 800k 1M 2M 

LIN Í Single 

l Double 

150 

200 

200 

250 

- 
200 

50 

- 
450 

600 

100 

600 

700 

900 

150 

400 

400 

200 

350 

400 

LOG 
1 

Single 

1 
Double 

-- - 400 
650 400 

350 
170 

- 
250 

100 

200 

450 

300 
600 
150 

500 
450 

600 
400 

Price. Singles 5 for f1 or Doubles 3 for f1 or 

25 for f4.50 25 for f7.50 

Special £2 Bargains 
-all prime products as always -any one for £2 + VAT 
1)7400 X 15pcs 21 NESSS X 4pcs 3) 7418DIL X 8pw 4) 0A90 X 50pcs 
5) 0491 X 50pcs 617402 X 14pcs 7140669 X 3pcs 8) 1N4007 X 30pcs 
9) RL4850 LED X 10pcs 10/ 7404 X 14pcs 111 0447 X 40pcs 

TELETENNIS KIT SPECIAL 
-buy now for Christmas £42 i VAT 
Easy to build. No need to modify your T.V. just plugs in to aerial socket -fun for all ages. 
Instructions with complete kit or 30p on request. Contains all electronic components. Case not 
supplied. SAE for further details. 

OFFER CLOSES SATURDAY 30th NOVEMBER 
Phone or call in today. No minimum order 

01-452 0161/2/3 
All prices exclusive 8% VAT. P/P 20p on orders leas than £10 then at cast 

OUR NEW GLASGOW SHOP 
IS NOW OPEN 
Call in at: 
85 West Regent Street, Glasgow G2 212D. 
Or Telephone 041-332 4133 

P F. RALFE Phone 01-L 7 3 

NW1. 

SIGNAL GENERATORS Q k 

MARCONI TF80ID/IS. 10-480 mHz P.O.A. 
MARCONI TF80IB/2S. 10-480 mHz f225. 
MARCONI TFI44H 10kHz-72 mHz P.O.A. 
MARCONI TFI370 RC Oscillator 10kHz-I0mHz. Sine/Square. 
ROHDE & SCHWARZ SMAF (illustrated) AM/FM 4-300 mHz. 
ROHDE & SCHWARZ SMLR 15-30mHz power generator. P.O.A. 
RACAL/AIRMEC 201A. 30kHz-30mHz. As new. P.O.A. 
ADVANCE SG2I VHF Square -wave generator 9kHz-I00mHz. f25. 

OSCILLOSCOPES 
TEKTRONIX 555 (Late model) with two 'L' plug- 1s 
ins asid '21 A' and '22A' plug -ins. ' 

s . o TEKTRONIX 545A with CA unit. DC-30mHz. 
Price only E295.00. 
TETRONIX 531 DC-15mHz with L type plug-in 
TETRONIX 535 DC-15mHz with L typa plug-in 
ITT METRIX miniature portable scope. DC-IOmHz. Brand new. E50. 
NB: Due to the fragile nature of CRTs we regret that these oscillo- 
scopes cannot be despatched by post. Collection only or delivery 
could be arranged. 

MISCELLANEOUS TEST EQUIPMENT 
MARCONI TFI400S double pulse generator with TM6600/S 
secondary pulse unit. EI05. 
MARCONI TF79ID deviation meter. 4-1024mHz. 0-I00kHz 
deviation, 
MARCONI TF1342 low -capacitance bridge 0.002pf-I,IIIpf. 
Resistance I-I000M.ohm. f85. 
ROHDE & SCHWARZ USVD calibrated receiver 280-4, 600mHz. 
ROHDE & SCHWARZ A.F. Wave Analyser type FTA 0-20kHz 
plus log/lin AF meter incorporated. Excellent condition. 
ROHDE & SCHWARZ URV milli -voltmeter BN10913 (late type) 
ImV-10V. With 'T' type insertion unit, free probe and attenuator 
heads. IkHz-1,600mHz. f175. 
COSSOR 1453 True RMS milli -voltmeter. Excellent. f75. 
ADVANCE PG54 Pulse generator. AS NEW. 
SOLARTRON EMI006 production -line resistance tolerance 
check-set.0-ISMohm digital read-out. 
AIRMEC TYPE 210 modulation meter. Excellent condition. 
WAYNE KERR 13521 LCR Bridge. Excellent condition. f55. 
EDDYSTONE 770R VHF Receiver covering 19-165mHz. 
As mew. E125 

MUFFIN INSTRUMENT 
FANS 
Dimensions 4.5 x 4.5 x I.5 ins. 

fan 

AVO VALVE TESTERS 
Brief -case type 160. Full working 
condition throughout. £6S. 

Very quiet running, precision 
specially designed for cooling 
electronic equipment, amplifiers 
etc. For 110V. AC operation- 
(practise is to run from split 
primary of mains transformer or 
use suitable mains dropper). CC 
only II Watts. List price over E10 

AERIAL CHANGE/OVER RELAYS 
of current manufacture designed espec- 
ia)ly for mobile equipments, coil voltage 
12v., frequency up to 250 MHz at 50 watts. 
Small size only, 2 in. x { in. Offered 
brand new, boxed. Price El :50, inc. P.&P. 

each. Our price, in brand new 
condition, is E3í0. 

RACAL/AIRMEC VHF/UHF Milli - 
voltmeter type 301A. Frequency 
range 50Hz-900mHz. Voltage range 

POLARAD Model SA84WA 
SPECTRUM ANALYSER 
10MHz-63GHz. I.F. Markers. Spec- 
tram calibrator. Log/Lin scale. 
NB. This is not the instrument 
with the expensive TWT to 
replace. Supplied in full working, 
excellent condition. Guarantee. 

300µV -3V in eight ranges. Co -axial 
inputs. andC 7a ohmss1BNC coin 

DC Ranges t- Ieight OV in 
tenn ten ted s. Liginstrumentht-weight con - 

dioperatedwith 
ando as new ther 

makesiles 

handbooks. Other 
of voltmeter also available 

from stock. 

MANY TYPES of RF plugs and 
sockets in stock:- 
BNC plugs 5062. 30p.BNC sockets f g 
5052. 25p. N. Type plugs 5062. 50p. 
Burndepc plugs. 40p. Burndept 
sockets. 40p. Miniature PYE. 20p. 
Miniature sockets. 20p. 

All connectors are brand new. 
Immediate delivery. Please add 
appropriate postage. 

HEWLETT-PACKARD RF 
POWER METER 
Type 432A. Power range IµW- 
10mW in 7 ranges. Frequency 
range 10mHz-IOGHz. Automatic 
zeroing. With 478A co -ax mounts 
and carrying case. In excellent 
condition. 
HEWLETT PACKARD/ 
BOONTON TYPE 8900B 
Peak -power calibrator. Measures 
true peak power }.6 db absolute. 
Frequency range 50-2000Mhz. RF 

DURATRAK VARIACS type IDOL 
230V. AC Input. 0-230V. AC Output, at 
8 amps. Brand new units, less contre 

power range 200mW peak, full - 
scale. RF Impedance 50 ohms. 
P.O.A. 

knobs. Price only EIS -00. Carriage El 

MINI HELIPOTS 
5000 Beckman Linearity Tolerance 
0.075% (10 Turn). IKS2 Beckman 
Linearity Tolerance 0.25% (10 Turn). 
20 Colvern CLR 26/6310/95 (3 Turn). 
5K 12 Colvern (10 Turn). 

POLARAD MICROWAVE 
RECEIVER 
Model 'R' with tuning unit type 
RMT. Frequency range 

working AM/FM. In working 7. 
condition. condition. Price E75. 

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT 
WHEN ORDERING. INCORRECT AMOUNTS WILL 
CAUSE DELAY IN DESPATCH. THANK YOU. 
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C. T. ELECTRONICS 
NOW AT 267 AND 

SEMICONDUCTORS 
AC107 
AC12S 
AC126 
AC127 
AC128 
AC176 
ACY77 
ACY18 
ACY19 
ACY20 
ACY39 
ACY21 
AD140 
AD149 
AD161 
AD162 
A DZ11 
AF114 
AF115 
AF116 
AF117 
AF118 
AF172 
ASY28 
ASZ21 
BA102 
BA712 
BA114 
BA156 
BC107 
BC108 
OCIOS 
BC147 
BC148 
BC149 
BC153 
BC1S7 
BC158 
BC169C 
BC182 
BC183 
BC181 
BC212 
BC213 
BC214 
BC000 
BCY30 
BCY31 
BCY32 
BCY33 
BCY34 
BCY38 
BCY39 
BCY65 
BCY70 
BCY71 

35p 
Up 
259 
27p 
28p 
27p 
25p 
Np 
Np 
25p 
Up 
34p 
Np 
6Sp 
40p 
409 

LI »N 
Up 
2Sp 
25p 
25p 
Hp 
Sop 
Sop 
Np 
33p 
Sep 
tip 
I5p 
14p 
149 
15p 
129 
129 
12p 
15p 
14p 
15P 
14p 
14P 
149 
14P 
149 
14P 
top 
12p 
40p 
SSp 
Isp 
45p 
lop 
Up 

£1.1111 

£1.811 
Up 
Up 

BCY72 25p 
BD121 75p 
BD123 7Sp 
BD124 80p 
BD131 75p 
BD132 759 
BD153 76p 
BD156 75p 
BDY11 L140 
BDY17 £1.60 
BDY19 £1.95 
BF1S2 20p 
BF191 14p 
BF195 15p 
BFX29 30p 
BFX84 30p 
BFX85 36p 
BFX88 30p 
BFX88 36p 
BFY10 359 
BFY1/ Sop 
BFY50 2Sp 
BFY51 25p 
BFY52 25p 
BFY53 25p 
BFY90 Np 
BSW63 65p 
BSW68 Np 
BSY9SA 12p 
C111 50p 
C426 
BYt00 15p 
BY128 SOp 
BY127 20p 
BY164 65p 
IS100 15p 
IS103 209 
MJ340 55p 
MJ481 65p 
MJ2801 £1.25 
MJ2901 £2.20 
MJE340 SOp 
MJE370 75p 
MJE371 Np 
MJE520 65p 
MJE2955 E105 
MJE3055 85p 
MM1613 439 
MM1712 Np 
MPF102 45p 
MPF103 
(2N5457) 35p 
MPF104 
(2145458) 35p 
MPF105 
(2N5459) 449 

270 ACTON LANE, 
LONDON W.4 

TIP35A £3.35 
TIP38A £2.05 

MPSA06 35p TIP41A 75p 
MPSA16 3ep TIP42A Np 
MPSA56 35p TIP29B SBp MPSUOB 759 

TIP3OB Np MPSU58 lep 
NKT135 35p TIP31B 70p 
NKT222 25p TIP32B 112p 
NKT773 309 TIP33B £1-12 
NKT774 2Sp TIP34B £1.48 
OA10 20p TIP35B £2.81 
0A47 10p TIP36B £3.04 
OA70 12p TIP4IB 83p 
0A79 12p TIP42B Np 
OA81 18p TIP29C 71p 
OA90 10p TIP2DC 78p 
0A91 10p TIP3IC Up 
0A200 10p TIP32C £1.05 
0A202 104) TIP33C £1.30 
0A210 35p TIP34C £100 
OA211 asp TIP35C £3.21) 
OCIO Np TIP38C LI10 
OCIO /Sp TIP41C Np 
OC22 55p TIP42C £1711 
0C28 UP TIS50 Np 
0C28 45P ZTX/07 15p 
OC35 Mp ZTX300 1Sp 
006 ISp ZTX500 1ep 
0C42 409 ZTX501 tep 
OC44 209 ZTX504 Sep 
0C45 20p ZTX531 30p 

OC70 15p ZTX550 25p 
N659 

OC71 17p N914 Óp 
OC72 tep N916 Op 
OC75 up N4001 Op 

N4002 ep OC78 NP N4003 Op 
OC77 Np N4004 10p 
OC81 2Sp N4005 12p 
0083 25p 144008 15p 
0084 25p NIOD7 1Op 

0C139 NP N4148 7 

OC170 259 2N697 20p 
0C171 3ep 2N698 25p 
0C200 Sep 2N706 12p 

OC201 ND 04708 
2N706A 1Sp 

0C202 75P 2N930 20p 
TIP29A 46p 2N1132 25p 
TIP30A 58p 2N1302 18p 
TIP31A 62p 2N1303 16P 

TIP32A 749 2N1304 25p 
2N1305 25p 

TIP33A £105 2N1308 Up 
TIP34A E135 2N1307 Up 

QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+ 20% 

2N1308 
2N1309 
2/41613 
2/41711 
2/42147 
2N2160 
2N2217 
2N2218 
2N2219 
2N2222 
2N2222A 25p 
2N2306 70P 
2N2640 Sep 
2/42846 £13O 
2N2904 25p 
2N2905 25p 
2N2906 259 
2N2007 2Sp 
2N2926 12p 
2N3053 2Sp 
2N3054 6Sp 
2N3055 45p 
2N3232 70p 
2N3525 115p 
2N3702 14p 
2/43703 12p 
2N3074 12p 
2N3705 12p 
2N3706 12p 
2N3707 12p 
2N3708 12p 
2/43709 12p 
2N3771 £2.70 
2N3772 £2.75 
2N3773 £2e5 
2N3819 359 
2N3020 55p 
2N3866 Up 
2N3904 »p 
2N3905 2Sp 
2144058 12p 
2144059 12p 
2N4060 12p 
2/44061 12p 
2N4126 17p 
2N4206 15p 
2N4287 15p 
2N4288 15p 
2N4289 15p 
2/44290 159 
2N4444 £1.14 
2N4871 35p 
2/44920 Np 
2N5191 Np 
2N5194 £1.111 
40360 Sep 
40361 Sep 
40362 55p 

25p 
25p 
25p 
2Sp 
79p 
bSp 
25p 
25p 
25p 
209 

DIGITAL INTEGRATED CIRCUITS 

SN7400 
SN7401 
SN7402 
SN7403 
SN7404 
SN7405 
SN7406 
SN7407 
SN7408 
SN7409 
SN7410 
SN7411 
SN7412 
SN7413 
SN7116 
SN7417 
SN7420 
SN7422 
SI -47423 
SN7425 
5N7427 

tep 
20p 
»p 
29p 
20P 
20p 
Sep 
Sep 
21p 
4Sp 
20p 
23p 
42p 
30P 
34p 
Sep 
20p 
459 
459 
Np 
42p 

SN7428 Np 5N7473 40p 
SN7430 20p SN7474 IOp 
SN7432 42p SN7475 55p 
SN7433 709 5147476 45p 
SN7437 45P SN7480 Np 
SN7438 45p SN7481 £1.25 
SN7440 20p SN7482 87p 
SN7411AN 75p SN7483 £1.00 
SN7412 7Sp SN7484 Np 
SN7413 E1.00 SN7486 I5p 
SN7445 £2m) SN7490 75p 
SN7446 ups SN7/91AN L1.00 
SN7447 £1.75 5N7192 75p 
SN7448 E1.75 SN7493 75p 
SN7450 209 SN7494 Np 
SN7451 21p SN7495 Np 
SN4753 Sop SN7496 £1.00 
5N7154 20p SN7497 £6.25 
SN7460 20p SN74100 £2.50 
SN7470 30p SN74104 £1.45 
SN7472 30p SN74105 £1.04) 

SN74107 
51474110 
8147/118 
SN74119 
SN74121 
SN74122 
SN74123 
SN74141 
SN74145 
SN71150 
SN71151 
SN74153 
SN74154 
SN74155 
SN74156 
SN74157 
SN74160 
SN74181 
SN74162 
SN74183 
SN74164 
SN74165 
SN74166 

55P 
80p 

£1 .40 
£1.91) 

65p 
£1.35 
£2.76 
£1 -N 
£130 
£3.35 
£1.111 
£1.35 
£2'14 
E1`55 
£1-55 
£1.80 
£2.00 
L2 -N 
£3.40 
£3.40 
£275 
£IN 
£4-N 

51474167 
SN74170 
SN74171 
SN74175 
SN71178 
SN74177 

£4.25 
£4.10 
£2.110 
E1.25 
£1.841 
L1N 

SN74180 £1S5 
SN74181 L7.111 
SN74182 L2.4141 

SN74184 £2.45 
SN74185A £240 
SN74190 £1.85 
SN74191 £1.11S 
SN74192 
SN74193 
SN74194 
SN74195 
SN741N 
SN74197 
SN74198 
SN74199 

£2-N 
L2.N 
£2 -Se 

£1 -BS 

£1S0 
£130 
£4.80 
£4.80 

Now open. Our New Components Shop. These premises are very much 
larger and will enable us to have greater stocks than we already have. 
Having all the components under one roof will now guarantee you 
speedier service on the counter, and on the mail order side. We have 
an enormous range of components to choose from. If you are having 
problems getting your components then come along. We are open 
from 9.30 a.m. through till 6.0 p.m. Monday to Saturday. The nearest 
Underground is Chiswick Park, and there are no parking actions 

S.C.R.s 
CRS1CRS1Ì0 

S05 {p 
CRS1/20 841 

CRS1/40 OSp 
CR51/60 Np 
CR$3/10 029 
CRS3/20 62p 
CRS3/40 
CRS7/400 £1 0Ó 
CRS16/100 Up 
CRS16/200 Np 
CRS161600 E1T84 
C106B 45p 
C106D 70p 
40669 Np 
TIC -44 3Sp 
2N4444 1 Ile 
BT1 A LNp 

BRIDGE 
RECTIFIERS 

WO21A 200V 3Sp 
BY164 14A 200V S7p 
MDA952/2 6A 

100V SOp 

ZENER DIODES 
BZY88 Series 400mW 
3.3V -33V, 5% 11p 
1.SW range 25p 
10W range 4Sp 

L.E.D. 
TIL209 28p 
HP5082 2Sp 
MA2082R 25p 

L.D.R. 
ORP12 Np 
NE555 Timer .... OIp 

TRIACS 
TXL22888AI00V Up 
SCIOD £1./0 
SC40E £1.4! 
SC45D £1.70 
SC45E £2-10 
SC5OD £S42 
SC50E L2.7e 
DIAC 2Sp 

LINEAR I.C. 
LM309K SV. 1A. 

Voltage Reg... £248 
LM723C 2.37V. 150mA 

Voltage Reg... LI -N 
MFC4000 250mW 

Audio Np 
TBA800 5 Watt 

Audio £1.N 
7 Óßp Amp O.I.L./ 

741C Opp Amp 8/14 
D.I.L./7099 SSp 

748C Op Amp 
D.I.L 7Sp 

747C Dual Op 
Amp El -20 

ZN414 Radio I.C £1ß5 
TAD100 Radio I C. Inc. 

Filter LI.N 
CA3014 el -SS 
CA3018 E1N 
CA3028 £1.20 
CA3036 L1011 
CA3046 
CA3048 £2.35 
CA3075 £1.14 
CA3090Q £4.85 
MC1303L £2.20 
SN76023 6w audio 

with circuit £1.75' 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VEROBOARD 
WITH BASE AND P.K. SCREWS 
AB7 2g" Long 5}" Wide 1}' High Sop 
ABS 4 4" 1}}' Sep 
AB9 4' 2r 1 ' Sep 
AB10 4' }} 1 

' Sep 
AB11 4- 2}' 2" lep 
AB12 3" 2' I" 44p 
AB13 6' 4" 2" T09 
ABI4 7" 5" 2}" 84p 
ABIS 8" 6' 3" £1.14 
AB16 10' 7" 3' 21`22 
AB17 10" 41" 3' £1.14 
ABI8 12" 5' 3" £1.20 
AB19 12" 8' 3' £1.00 
ALUMINIUM BOXES WITH SLOPING TOP 
PANEL -IDEAL FOR PRE -AMPS, ETC., USING 
SLIDER CONTROLS 
AB20 8" Long 9'Wide 3}" High at back £TN 

2"High et front 6" Slope to front 
With P.K.Screws 

AB21 As above but l0"long £2ßO 
AB22 As above but 12" long £2.40 

VOI VU METER £2 -SO 
The V41 is calibrated -20 to +3 and 0.100%, making 
it suitable for use as a recording level meter or as e 
power output indicator. 
Sensitivity: 130 5A. Internal resistance: 800 
ohms. Dimensions: 40 x 40 z 29 mm. 

ALSO STOCKED 
Electrolytic Capacitors Mullard, Sprague, Lorlin 
etc. Polyester, Polystyrene, Silver Mica Capacitors, 
etc. Resistors }W-10Wett. Potentiometers; carbon, 
wirewound, Preset, Rectilinear multiturn. Antex 
Soldering Irons switches, rotary, slide, toggle. etc. 
Cable, veroboard. 

**SPECIAL OFFERS** 
MINIATURE MAINS TRANSFORMER. PRI. 
240V. SEC, 12V. 100MA Menuf.: Hlnchley. 
Size: 38 x 45 z 40mm. F.C. 53mm. 
Price 1.0Sp. 100.Olp ea. 1,000-S41p ea. 10,000-48p ea. 
3 CORE PVC INSULATED MAINS CABLE, 
GREY ML6660. 3x7/0.2mm Price 100m-£4.56. 1000m- 
£35. 10,000m-2336. 
0.47mfd. NV MYLAR FILM CAPACITOR. 
Size l' x 0.35" x 0.05' P.C. Mount. Price 100-4p ea. 
1000Áp ea. 

240V. A.C. SOLENOID. Reversible operation; 
twin coll. Size approx. 21 x11 x 111n. Hp ea. 
30 unmarked OC71 translators L1-111) 
25 Unmarked 250mW Zenerdlode, 4.7V, 5.1V, 6.2V, 
7.5, 9-1V, 10V. Measured and tested. L1-00 
Please state voltage required. 
50 GE Diode 0A47 equivalent. £1.14 
TRANSFORMER: DOUGLAS PRI, 0, 115, 200, 220 
240 SEC. 25-0-25-0-6V, 2}A, L454 + Sep p.p. 
TRANSFORMER 
PRI. 0, 115, 160, 205, 225, 245. SEC. 35-035, 1ßA 
£4.54 + Sep. P.P. 

MULLARD TUBULAR CERAMIC UHF TRIM- 
MERS (PROFESSIONAL) 
Type 092 0.8-2ßpÌ 

801 0.8-2-2p J/. Price 10p ea. 
991 0.5.1.3p 

QUANTITY DISCOUNTS PLEASE TELEPHONE 
1000pF Feedthrough capacitor Sp ea. 
Miniature tubular P.C. trimmers 

3.5-13pF 
6-309F 

o Verley 70023 relay Sep ea. 
TO3 VOLTAGE REGULATORS 
L005 5V 850mA 
L036 12V 500mA 
L037 15V 450mA £I -N ea. 

VEROBOARD 

2 X 39 

3 x 31 
3 x 5 
17 x 2} 
17 x 3} 
17 x 5 
PIN INS. TOOL 
SP.F. CUTTER 
100 PINS SS 
100 PINS DS 
500 PINS SS 
500 PINS DS 
Prices Correct June 12 

0.1 
32p 
3Sp 
3Sp 
40p 

£1.05 
£1.43 
£1.84 

72p 
52p 
Np 
30p 

£1.20 
£1'M 

015 
Up 
So up 
41p 
78 p 

£1.12 

72p 
529 
Np 
3Sp 

£1.20 
£1.20 

NEW SERIES TRANSISTOR DATA BOOKS 
1. DTA3 USA Band 3 Transistor Characteristics. 

2N21 -2N6209 all numbers. 
2. THT Thyristor, Triac, Disc, Put, UJT'a. 
3. DT1S Japanese Transistor Characteristics. 

2SA, 2SB, 2SC, MD numbers. 
4. DVT Diode, Comparison Tables. 
5. Band 1. Transistor Characteristics. 

European numbers AC, AF, BC, BF, etc. 
6. TVT. Transistor Equivalent Tables. 

All books contain pin connections and semi- 
conductor outlines. 

PRICE. £1.10 per book. £s per 6 books Inc. post. 

V.A.T. 
Unless otherwise stated all prices are EXCLU- 
SIVE of V.A.T. Please add 10% to all orders. 
Carriage: orders under £5 + 20p. Over £5 
post free. 

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK W.4 
MICROPHONES 

PRICES INC. VAT 
CM10 Crystal Lapel Microphone with Lead and Plug.... eep 
CM20 General purpose Crystal Microphone £1.20 
CM73 Crystal Stick Microphone with Switch Lead and 

Plug £2.211 
C092 Omni Directional Capacitor Microphone with 

built In Preamplifier, Cable and Windshield -Lb -8e 
CON Cardiold Capacitor Microphone as above, both 

DDI 
y with Switch, 

Cassette 
both 600 

Dynamic Microphone 
ohms 
newith Plugs for 

£te N 

signal and stop/start. 200 ohms £2.20 
DOS Electret Paging Microphone, on table stand with 

gooseneck and switch, 600 ohms £14 SO 
DD6 Leveller Microphone with Windshield; Lavalle, 

Cord, 8 metres Cable. 600 ohms/50 k £11.20 
DM18HL Dual Impedance Dynamic Microphone with desk 

stand. 600 ohms/50 k £111.50 
DM73 Omni Directional Dynamic Microphone with 

desk stand, 8 metres Cable and Plug. 50 k. ohms £10.14 
DM81 Remote Dynamic Microphone, Cassette type 

with Plugs. 200 ohms £1 -Il 
DM82 Remote Cassette Cardiold Microphone with 

Plugs, 200 ohms £340 
DM94 Omni Directional Dynamic Microphone with 

Slide on Windshield and Switch. 50 k £03e 
DM614 Pencil Type Dynnmic Microphone with Cable. 

Lavaller Cord and Base. 50 k £320 
PROM5 Leveller Capacitor Microphone with Tle Clip. 5.8 

metres Cable. 600 ohms £16.14 
PROM1O Omni Directional Capacitor Microphone with 

6 metres Cable. 600 ohms £2006 
PROM20 Unl-Directional Capacitor Microphone with 6 

metres Cable. 600 ohms £32 00 
PROM25 Capacitor Boom Arm Microphone with Arm, two 

Windshields, Cable. 600 ohms £34.10 
UDSOHL Cardlold Dual Impedance Microphone with 

Switch, 6 metres Cables and Plug. 600 ohms/ 
50 k £12.14 

200C Slim Line Crystal Microphone with Switch, 
Cable and Connector £3.14 

TWEETERS 
PRICES INC. VAT 

CTS Cone Tweeter. Freq. 3000-15000 HZ. Cross -over 
freq. 3000 HZ. Imp. 8 ohms. Suitable for 
systems up to 10 watts RMS LI -14 

CT10/8 Pressure Unit Type Tweeter. Freq. 1500-16000 
HZ. Crossover freq. 3000 HZ. Imp. 8 ohms. 
Suitable for systems up to 20 watts RMS £TN 

CTIO/16 As above but 16 ohms £2.14 
DT33 Dome Tweeter. Freq. 2000-18000 HZ. Crossover 

freq. 3000 HZ. Imp. 8 ohms. Suitable for systems 
up to 40 watts LS -70 

FF27 Dome Tweeter. Freq. 2000.20000 HZ. Crossover 
freq. 3000 HZ. Imp. 8 ohms. Suitable for systems 
up to 30 watts RMS fen 

FF28 Horn Tweeter. Freq. 3000-20000 HZ. Crossover 
freq. 3000 HZ. Imp 8 ohms. Suitable for 
systems up to 20 watts RMS LI2O 

HT15 Horn Tweeter Freq. 2000-18000 HZ. Crossover 
freq. 3000 HZ. Imp. 16 ohms. Suitable for 
systems up to 30 watts RMS £4-N 

HT21 Horn Tweeter. Freq. 2500-20000 HZ. Crossover 
freq. 3000 HZ. Imp. 8 ohms. Suitable for 
systems up to 40 watts RMS £Iß0 

MHT10 Horn Tweeter. Freq. 2000.18000 HZ. Crossover 
freq. 3000 HZ. Imp. 8 ohms. Suitable for 
systems up to 30 watts RMS £ N 

CROSSOVERS 
PRICES INC. VAT 

CN23 2 Way Crossover Network. Imp. 3 ohms. Cross- 
over 3000 HZ. Suitable up to 15 watts RMS 2Iß5 

FF5 3 Way Crossover Network. Imp. 8 ohms. Cross- 
over (regs. 1000 and 5000 HZ. Suitable up to 
25 watts RMS £3.34 

FF30 3 Way Crossover Network. Imp. 8 ohms. Cross- 
over Frege. 1000 and 5000 HZ. Suitable up to 
to 25 watts RMS E6-10 

SN75 2 Way Crossover Network. Imp. 8 ohms. Cross- 
over 3000 HZ. Suitable for systems up to 15 
watts RMS £3.14 

CASSETTES 
PRICES INC. VAT 

C60 C90 C120 
BASF LH Up £1-21 £1 70 
MEMOREX 

MROX2 Oxide elp £1.32 £1.76 
CROX2 £1.47 L1`01 

PHILLIPS 85p £148 £1.75 
QTY Discounts 12-10%, 24-15%, 38-20%, 60-25%. 
SPEAKER CLOTH 
Available In Bieck or Green; Approx. width 541n. £1 75 yd. 
HEADPHONES 
Type H-202 Features Mono/stereo switch, Volume controls on each 
channel. Freq. response 20-20,030Hz. Impedance 4-16 ohms. 2430. 
TEAK VENEERED SPEAKER CABINETS 
For 8 X Sin. Speaker Size 9}x13}x54 £3-S6 

81n. + Tweeter 71 x 11 f x 5} £S -N 
13 x81n. 10}x17x6 £5.75 

13 X 81n.+Tweeter 12 x181.)<81 £7.14 
121n.}Tweeter 15fx18x82 Lem 

VALVE AMPLIFIERS 
PRICES INC. VAT 

Robust units suitable for most PA/Disco uses. 
5 watt 2 inputs, Vol, Treble, Bass Controls L12-54 

15 watt 4 inputs, Vol, Treble, Bass Controls £24.54 
30 watt 4 inputs, Vol, Treble, Bass Controls E25 -S0 
50 watt 4 Inputs, Vol. Treble, Bass Controls £38.25 
150 watt 4 Inputs with separate vol. controls plus master 

vol., treble, bass E7S.90 
500 watt 4 Inputs each with independent vol, treble and 

bass controls plus overall master vol. control .£12430 

MICROPHONE MIXERS 
PRICES INC. VAT 

4 Channel Mono Mixer and Preamplifier with 
Individual slide controls. Battery operated £2000 

7 Channel Stereo Mixer and Preamplifier with 
individual slide controls. Battery operated L34-00 

Stereo Frequency Controller and Preamplifier, 
uses five slide controls. Battery operated £34.14 

FFI 

FF10 

FF11 

All mail order and enquiries to 270 Acton Lane Tel: 01-994 6275 
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ÓL,,tCTP p one:, J O 
Monsanto 

Red 
Green 

Yellow 

Common Common Overf low 

Anode Cathode (*l) 

MAN 72 MAN 74 MAN 73 

MAN 52 MAN 54 MAN 53 

MAN 82 MAN 84 MAN 83 

L H R/H 
Dec. Pr. Dec. Pt. 

OUR PRICE2.5 9 

709 (8 pin dip) 3349 

709 R0-99) 39}9 
709 (14 pin dip) 344p 
710 ( 8 pin dip) 3449 

710 (10-99) 391p 

710 (14 pin dip) 381p 

711 (T0-99) 44}9 
711 (14 pin dip) 381p 

723 (T0-99) 94p 

723 (14 pin dip) 64p 

74) ( 8 pin dip) alp 
741 (T0-99) 449 
741 (14 pin dip) 42}p 
747 (14 pin dip) 90p 
748 ( 8 pin dip) 4149 
748 (10-99) 449 
748 (14 pin dip) 423p 

AY- 1 - 0212 £5.99 
AY -5-1224 £4.59 

AY- 5 - 3507 £7.45 

AY -5-3510 £6.92 

B144001.12 £3.87 

CA3046 93p 
CA3065 £1.53 
CA3075 £1.62 
CA3081 £1.61 
CA3082 E1.62 

LOO5T1 £1.45 
1.03611 £1.45 
L03771 £1.45 
L179 £1.39 
1.130 £1.39 
L131 £1.39 

LM301 (10-99) 59P 

LM301 (8 pin dip) 52p 

LM307 (T0-99) 59p 

LM307 (8 pin dip) 52p 

1.M308H(T0-99) £1.261 
LM308 (8 pin dip) 97p 

LM309K £2.36 
LM339 £3.681 
LM371 E2.04 
LM372 £ 2.43 
LM373 £3.04 

LA1377 

LM38D 
LM381 
LM382 
LM3900 

MC 13031. 

MC 1306P 

MC 1310P 

MC 1312 
MC 1314 
MC 1315 

MC 1330P 
MC 13391' 

MC 1350 
MC1351 
MC 1352 

MC 1357 

MC 1358 
MC 1375 
MC 1456CG 
MC 1458CPI 
MC 1468G 
MC 1495 
MC 1496G 
MC3302 
MC3401 

MFC4000B 
MFC4060A 
MFC6030A 
MFC6040 

litronix 

DL 707 

0.3" higt. character 
14 pin DIL 

DL 701 Ii 
Common Anode 
Red Only 

1.113 

£2.91 51414 
£1.08 51415 
£2.26} SL440 
£2.191 5N75491 

73p SN75492 

TAA263 
£1.85} TAA300 

54p TAA310 
£3.05 TAA320 

TAA350 
TAA370 
TAA550 
TAA570 
TAA700 
TADI00 

861p TBA231 
E1.26} TBA500 

811p TBA520 
£1.08 TBA530 
£1.08 TBA540 
£1.56 TBA560C 

£2.42 
£4.05 
£5.37 

MM5314 7.76 
Mµ5316 £16.17 

MVR5V £1.62 
MVR12V £1.62 
MVRISV £1.62 

NE540 
NE555 
NE556 
h:560B 
K.5618 
NL562B 
NE565 
NE566 
NE567 

£1.291 
70 

£1.62 
£4.82 
£4.82 
£4.82 
£2.74} 
£2.691 
£2.741 

£1.65 
£1.38 
£1.711 
£ 2.37 
£2.47 
£5.54 

TBA625A 
TBA625B 
TBA625C 
TBA651 
TBA800 
TBA8IOS 

£1.46 -TBA810AS 

£1.30 TB^820 
75}9 TCA940 

TDA1200 

40pTDA1405 
76}p 

TDA1412 

81}p 
TDA1415 

f1.08 
ULN 211IA 
ZN402E 
ZN414 

DL 747 

0.6" high charmer 
L.H. Dec Pt. 

DL 746 

( ±1) 

Common Anode 

Red Only 

£2.65 

£1.722 Back in stock again! lsr. GRADE BRANDED PRODUCTS 

£2.241 
£2.84 HC 2 4 4 R 7400 171' 7442 ºOP 7490 6119 

£1.43 7401 179 7445 1.20 7491 1.10 
£1.60 

The Stabilized Power supply 7402 179 7147 1.15 7492 809 

Bap 7403 179 7447A 1.76 7493 709 

£1 .76 for vmich demand always exceeds supply 
7404 í7P 7448 1 .47 74100 2.32 

£1.34 switched 3; 6; 71 & 9 volts up to 400 mA 

7777407309 

259 7470 329 74121 SOp 

97p 299 7473 339 74122 85p 

£2.51 Polarity reversal switch, Neon Mains Indicator, on/off switch; 4ft Lea. í7P 7474 40p 74141 1.07 
£5.05 Multi -Way output plug adaptor, Metal Case; Rubber Feet 299 7475 629 74154 I .76 

809 7420 179 7476 42p 74192 2.11 
£1.62 £4.89 p 6 p 169 7430 171' 7486 359 74193 2.45 
£3.56 7441 909 7489 4.65 741% 1.70 

£1.53 
88p 

E2.85 
£2.66 
£1.94 
E1.96 
£2.92 
£1.03 
£1.03 
£1.03 
£1.62 

96p 
£1.07 
£1.07 

74n 
£1.94 
£2.10 

97p 
97p 
97p 

1.56 
1.94 
1.29} 

LIGHT EMITTING DIODES 

Free snap -on plastic retainer 

10 RED 

10 GREEN 
10 YELLOW 
10 WHITE 
10 ORANGE 

0.125" die 

T/L209 sise 

Our 

Usual 

price 

Special 

Pack 

Price 

027'di. 

MLED6SI sise 

Our 

Usual 

price 

Special 

Pack 

Price 

.f 2.39 
.f3.99 
F5e99 

Transistor F.M. Tuner 

Chassis, 9 volt . 

Operation . 

A1005S 

£8.04 

/0 RED 

Fí.99 
3.49 
£799 

Q .3.39 
,£3.10 .f 2.59 £4.90 £439 

5 

10771;71 7092 sire Pe £1.39 

F.M. STEREO TUNERS 

New Mini F.M. Tuner 
12 volt supply 

£6.76 
Matching Stereo Decoder 

£4.86 

SIEMENS LCD's 

LIQUID CRYSTAL DISPLAY complete with 

socket and removable reflective backing, 
Ref AN4132R 13mm character height. Con 

be directly driven by National Semiconductor, 
Alarm Clock chip MM53I6. 

OUR PRICE 13.99 

24 HOUR DESPATCH NOW IN OPERATION 

47 
UST 

We can now supply the complete set of I .C's for 

the Full Logic version of the CBS SO Decoder. 
The MC1312; MC1314 8 MC1315. Under CBS 

licensing arrangements these can only be sold 

as a kit inclusive of associated components. 
Please ask for free price list. 

whime 

Left Hand Decimal Point 

All Common Anode, 
Character Height 0.3" 

4 for E5.99 
5 for £7.45 
6 for £11.93 

RED 

CREEN 

YELLOW 

( Led 7 ) 

( Led 18 ) 

( Led 21 +I 
I 

3k2 DECADE DIGITAL VOLTMETER INTEGRATED CIRCUIT 

input 

PHOTO -DARLINGTON 

2N5777 
Viceo; Vcbo 25v; Vebo 8v 

Viceo; Vcbo 25, VEBO 8v 

hfe 2500; lc 250 mA 

M/N/TRON 
Filament Indicator 
Char octet Height. 
C-9 Digit 

1 Overflow/Polarity 

16 Pin DIL lOmm 

Ref 3015F 
Ref 3015G 

NEW PRICE £1.26 

ITAT INee /J1i1 ROAISC K 

U OS NT 

eEQE 

sDTE UCT2/27 

I.) 11141/ U0 P&P OnUOd 

This state-of-rbe-art MOS 151 chip contains 
all the logic necessary fora 3i decade, dual 

slope integrating, automatic polarity detecting 
DVM. Supplied with free dota and circuit 
booklet . AY- 5 - 3507 

OUR PRICE ONLY £7.46 
(booklets olone 20n 

Mullord 

T 
w / 

LPI186 Diode - tuned Front End 

LP1185 F M. 1. F. Amplifier 
LPI400 Stereo Multiplex Decoder 

This trio make one of the most fabulous F. M to ers 

of all time. Typical channel separation 50 db n 

£4.65 
£5.38 
£4.86 

CALLERS WELCOME 

WW -090 FOR FURTHER DETAILS 
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Everything you need is in our 
New Catalogue 
available now price 20p 
(100 pages of prices and data) /Marsh irs 

A. Marshall (London) Limited Dept. WW Call in and see us 9-5.30 Mon -Fri 
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161 Telex 21492 9-5.00 Sat 
& 85 West Regent Street Glasgow G2 20P Telephone 041-332 4133 Trade and export enquiries welcome 

Popular Semiconductors AD162 045 BC182L 012 BDt39 071 BFY51 023 MJ481 114 
TELETENNIS KIT 
Due to popular demand we are now able to 

AD161 P BC183 012 60140 647 8FV52 021 MJ490 o-99 offer a fantastic saving on list prices. Ideal 
2N456 075 2N2906A 021 2N4289 034 AD162} 1-06 BC183L 012 BDY20 145 BFY53 o-19 MJ491 1-M game for whole family. No need to modify 
2N456A 
2N457A 

075 
135 

2N2907 
2N2907A 

022 
024 

2N4919 
2N4920 

004 
099 

AF109R 
AF115 

040 
024 

BC184 
BC184L 

013 
011 

BF115 
BF116 

025 
023 

BFY90 
6RV39 

075 
041 

MJE340 
MJE2955 

045 
112 

your TV set, just plugs in to aerial socket. 
Parts list as llows: 
A Resistor Pack E1-00 p&p 20p 2N490 3-18 2N2926 5-11 2N4921 073 AF116 025 BC186 026 SF117 043 BU104 200 MJE3055 065 B Potentiometer Pack £125 p&p 20p 

2N491 358 2N3053 032 2N4922 OM AF117 020 8C187 0-27 BF119 059 BU105 2-25 MP8111 032 C Capacitor Pack 43.10 p&p 20p 
2N492 399 2N3054 0-00 2N4923 003 AF118 036 BC207 012 BF121 025 C106A 048 MP8112 040 D Semiconductor Pack 114i0 p&p 20p 
2N493 
2N696 
2N697 

420 
022 

018 

2N3055 
2N3390 
2N3391 

0-75 
029 
023 

2N5172 
2N5174 
2N5175 

012 
022 

028 

AF124 
AF125 
AF126 

030 
030 
021 

BC208 
6C212K 
BC212L 

011 
010 

018 

BF723 
B F 1 2 5 
BF152 

o -n 
026 

020 

C106B 
C106D 
C106E 

055 
p86 
/43 

MP8113 
MPF702 
MP5A05 

047 
039 
026 

E IC Sockets £4M p&p 20p 
F Transformer 41.16 p&p 25p 
G PCBs E710 p&p 20p 
H Switches 8460 p&p 20p 

2N698 040 2N3391A 029 2N5176 032 AF127 028 BC214L 021 BF153 021 CA3011 053 MPSA06 025 1 UHF Modulator Kit (preassembled) 4720 
2N699 046 2N3392 013 2515190 092 AF139 035 BC237 p09 BF154 020 CA3020A 1-60 MPSA55 025 p&p 20p. Special Prices -complete kit 
2N706 
2N706A 

p14 
018 

2N3393 
2N3394 

013 
013 

2N5191 
2N5192 

085 
1-24 

AF170 
AF172 

025 
025 

BC238 
8C239 

OM 
048 

BF 158 
BF159 

023 
027 

CA3029 
CA3046 

0-52MP8856 
070 NE555V 

027 
070 

£42-00. p&p 50p. Sections A -F incl. 223-5. 
p&p 30p. Assembly instructions with com- 
plete kit or 30p on request. 2N708 017 2N3402 011 2145195 149 AF178 056 BC251 020 BF160 O23 CA3036 062 NE560 448 

2N709 042 2N3403 019 2N5245 047 AF179 065 BC252 018 8F161 042 CA3043 1i7 NE561 448 
2N711 050 2N3440 069 2145467 048 AF180 8-5 BC253 023 BF163 0-32 CA3045 1J5 NE565A 441 
2N718 
2N718A 

023 
O24 

2N3441 
2N3442 

097 
149 

2N5458 
2N5459 

046 
049 

AF186 
AF200 

048 
035 

BC257 
BC258 

014 
013 

SF166 
BF167 

032 
021 

CA3048 
CA3049 

2-11 

148 

0C23 
0C28 

135 
078 

PC Marker Pen. 
2N720 OSO 2N3414 010 40381 048 AF239 051 BC259 013 BF173 024 CA3050 1.89 0C35 040 Dab 33PC price 87p. Zeners 400MW 11p. 

2N721 036 2N3415 010 40362 050 AF240 072 BC261 020 BF177 029 CA3051 131 0C42 0-50 1W 17p 3.3V -4V. IC sockets-8DIL 1013, 

2N914 072 2N3416 015 40363 019 AF279 054 BC262 018 SF178 035 CA3052 1-62 0C45 032 14DIL 17p, 16DIL 24. 
2N916 021 2N3417 021 40389 041 AF280 054 BC263 023 SF179 043 CA3053 052 0071 0.24) 
2N18 
2N929 
2N1302 
2N1303 

032 
030 
019 
019 

2N3638 
2N3638A 
2N3639 
2N3641 

015 
015 
027 
017 

40394 
40395 
40406 
40407 

068 
046 
044 
033 

AL1O2 
AL1O3 
8C107 
BC108 

075 
070 
018 
5-16 

BC300 
BC301 
BC302 
8C303 

2-12 

034 
029 
034 

BF180 
BF181 
SF182 
BF183 

035 
034 
0-40 

040 

CA3070 
C03086 
CA3089E 
CA30900 

1.94 
040 
198 
4-23 

0072 
0081 
0083 
ORP72 

025 
en 
014 
055 

Liquid Crystals. 
213-00 Ex -stock. SAE for details of CMOS 
battery operated clock kit using LCDs. 

2N1304 
2141305 

024 
024 

2143702 
2N3703 

011 
012 

40408 
40409 

050 
062 

BC109 
BC113 

010 
016 

BC307 
8C307A 

010 
010 

SF184 
BF785 

030 
030 

C04000 
CD4001 

881 

853 
RL54 

146 
O16 Scorpio Car Ignition Kit. 

2N1306 031 2143704 014 40410 052 BC115 O17 BC308 0-09 BF194 012 CD4002 5-61 SC35D 148 f11í0 + VAT,440V 21.10 
2N1307 022 2143705 012 40411 2ß5 BC116 017 BC308A 012 BF195 012 CD4009 147 SC36D 144 BSTB0246 fl -05 Transformer 2276 
2141308 025 2N3706 009 40414 356 BC116A 018 BC308B 009 BF196 013 C04010 1-07 SC400 149 
2N1309 038 2N3707 013 40430 095 BC117 021 BC309 010 SF197 O16 CD4011 061 SC410 132 
2141871 144 2N3708 070 40583 023 BC118 011 BC309A 010 BF198 011 CD4015 248 SC450 199 
2N1671A 164 2N3709 011 40601 047 8C119 029 BC3098 010 BF199 018 CD4016 1-02 SC460 148 
2N18718 1-72 2N3710 012 40602 048 BC121 023 BC327 021 BF200 040 CD4017 260 SC50D 260 Resistors Tant Beads 2N1671C 
2N1711 

432 
045 

2N3711 
2N3712 

011 
084 

40603 
40604 

0-53 

0f5 
8C125 
SC126 

O18 
023 

BC328 
BC337 

Ole 
019 

BF225J 
BF237 

019 
022 

CD4020 
CD4023 

240 
0i1 

SC51D 
SL414A 

2-39 

140 
W Tol Price Valus 

2N1907 5-60 2N3713 120 40636 1.10 BC132 030 BC338 019 BF23S 022 CD4024 140 SL623 438 3 5% 10 .1/35 lip 
2N2102 O60 2N3714 133 40669 1-00 BC134 013 BCY30 044 BF244 021 CD4027 168 1-00 } 5% 1.513 .22/35 14p 
2N2147 
2N2148 

070 

094 
2N3715 
2N3716 

150 

190 
40673 
AC107 

070 
051 

BC135 
BC136 

013 
017 

BCY31 
BCY32 

044 

1.15 

BF245 
BF246 

033 
0-58 

C04028 
CD4029 

234 
179 

TAA350 
TAA621 

210 
2-03 

3 5% 2g .47/35 14, 

2N2160 0-00 2N3771 220 AC113 015 BC137 017 BCY33 045 BF247 023 CD4041 241 TAA661B 132 1 10% 2-5p 2.2/35 14p 

2N2192 040 2N3722 140 AC117 O20 BC138 024 BCY34 049 BF254 018 CD4044 211 TAD100 130 2 10% 6p 4.7/35 1113 
2N2192Á 
2N2913 

040 
040 

2N3773 
2N3779 

286 
3-15 

AC126 
AC127 

020 
020 

BC140 
8C141 

034 
029 

BCY38 
BCY39 

056 
1i0 

BF255 
BF257 

017 
048 

CD4047 
CD4049 

145 
090 

Filter 
TBA271 

070 
184 

23 5% 7p 10/16V 118 

2N2193A 041 2N3790 240 AC128 020 BC142 023 BCY40 007 13F258 059 CD4050 090 TBA641B 2-25 5 5% pp 47/6.3V 24 
2N2194 
2N2194A 

073 
030 

2143791 
2N3792 

2-35 
249 

AC151V 
AC152V 

025 
017 

BC143 
BC145 

0$ 
021 

BCY42 
BCY58 

021 

021 

BF259 
BFS21A 

055 
230 

LM301A 
LM304A 

048 
2-03 

TBA800 
TBA810 

1-50 

1,50 
10 5% top 100/3V 2013 

2N2218A 022 2N3794 024 AC153 025 BC147 012 BCY59 022 SF528 092 LM309K 148 TIL209 035 
2N2219 024 2N3819 037 AC153K 025 BC148 013 BCY70 017 BFS61 027 LM702C 075 TIP29A 049 
2N2219A 028 2N3820 038 AC154 020 BC149 012 BCY71 022 BFS98 026 LM709T099048 TIP30A 068 
2N2220 025 2N3823 142 AC176 010 BC153 018 BCY72 0t3 BFX29 030 8DIL 038 TIP31A 042 
2142221 
2N2221A 
2N2222 

018 
p21 
020 

2143900 
2N3901 
2N3903 

021 
032 
024 

AC176K 
AC187K 
AC188K 

025 
023 
034 

BC154 
BC157 
BC 158 

0-18 

014 
013 

BCY87 
BCY88 
BCV89 

3.64 
242 
097 

BBFX30 
FX44 

BFX63 

021 
O33 
248 

LM723C14DIL 

040 
040 

LM741T099IMO 

TIP32A 
TIP33A 
TIP34A 

074 , 

1-01 

151 

Veroboard Copper Plain 
,1 0.15 0.1 0.15 

2N2222A 0-25 2/43904 027 ACY18 024 5c1 59 014 BD115 075 13FX68 030 BOIL 040 TIP35A 240 2.5X3} 20p 20p 149 
2N2368 
2N2369 
2N2369A 

025 
020 
p22 

2N3905 
2N3906 
2144036 

024 
027 
093 

ACY19 
ACV20 
ACY21 

027 
022 
026 

BC160 
BC167B 
BC1688 

037 
013 
013 

BD116 
BD121 
BD123 

1-00 

075 
042 

BFX84 
BFX85 
BFX87 

024 
030 
028 

14DIL 039 
LM747 1-00 

LM7488D1L040 

TIP36A 
TIP41A 
TIP42A 

170 
070 
040 

2.5 X 5 301, 30p lip 
3} X 3} 34 309 

2142648 066 2N4037 042 ACY28 020 BC168C 011 813124 047 BFX88 025 14DIL 073 TIP2995 043 3}X 5 349 259 249 
2N2647 
2N2904 

1-12 

022 
2N4058 
2N4059 

018 
009 

ACY30' 
AD142 

0-5 
057 

BC169B 
BC169C 

013 
013 

BD131 
BD132 

040 
050 

BFX89 
BFY18 

090 
062 

LM7805 
MC1303P 

200 
128 

TIP3055 
ZTX300 

040 
013 

2}X 17 f1ß1 95p 76p 64 
2N2904A 024 2N4060 Oil AD143 0410 BC170 0-11 80135 043 BFY19 092 MC1310 2-92 ZTX302 02o Pins x 36 24p 24g 
2N2905 
2N2905A 

024 
028 

2N4061 
2514062 

011 
011 

A0149V 
AD150 

066 
0$3 

BC171 
BC172 

013 
011 

80136 
BD137 

049 
5 0-55TX BFY20 

BFY29 
050 
040 

MC1458CP1 
079 

ZTX500 
Z502 

O15 
5-u 

X 200 890 92p 

2N2906 019 2N4126 020 AD161 045 BC182 012 B13138 043 BFY50 023 MJ480 0-90 ZTX503 021 

I nteg rated Circuits TT L we have the largest range of IC's available off the shelf, DTL, TTL, CMOS, Linear end Audio. Potentiometers 
SN74191 f146 Linear or Log Single Double 

SN7400 
SN7401 

lip 
16p 

SN7411 
SN7412 

24g 

289 

SN7438 
SN7440 

35p 

16p 

SN7460 
SN7470 

14 
30p 

SN7485 
SN7486 

f1i8 
45p 

SN74119 
SN74121 

f142 
57p 

SN74160 
SN74161 

C1.68 

£1i8 
SN74192 42-05 
SN74193 3230 

Rotary Pots 18p 45p 

SN7401AN 34 SN7413 50p SN7441 85p SN7472 38p SN7490 65p SN74122 84 SN74162 £151 SN74196 21.68 Rotary Switched 26p 

SN7402 lip SN7416 45p SN7442 85p SN7473 41p SN7491 f1-10 SN74123 72p SN74164 f2-01 SN74197 f1í8 Sliders 5011 809 
SN7403 
SN7404 

18p 

24p 

SN7417 
SN7420 

30p 

16p 

SN7445 
SN7446 

f159 
f2 

SN7474 
SN7475 

44 
59p 

SN7492 
SN7493 

75p 

85p 

SN74141 
SN74145 

£1-00 

£144 
SN74165 
SN74167 

f201 
£410 

SN74198 E318 
SN74199 8241 Full range of capacitors stocked 

SN7405 24p SN7423 37p SN7447 f30 SN7476 459 SN7494 85p SN74150 f144 SN74174 E140 SN7602351f140 See catalogue for details 
SN7406 
SN7407 

45p 

44 
SN7425 
SN7427 

37p 

40g 

SN7448 
SN7450 

£130 
11p 

SN7480 
SN7481 

75p 

£125 
SN7495 
SN7496 

(t4g 

ft -00 

SN74151 
SN74153 

C110 
21-09 

SN74175 
SN74176 

2129 
£174 

Trade & 
Quantity Presets 

SN7408 25p SN7430 18p SN7451 tip SN7482 87p SN74100 32.t8 SN74154 f148 SN74180 4144 Discounts Horizontal or Vertical 
SN7409 33p SN7432 450 SN7453 lip SN7483 f120 SN74107 43p SN74155 f1i5 SN74181 f5.18 available on 0.1W ip 0.2W 8p 0.3W pp 
SN7410 14 SN7437 35p SN7454 tOp SN7484 95p SN74118 f1-00 SN74157 f1-09 SN74190 f1.95 request. 

Diodes & Rectifiers 
PIV 50 100 200 400 600 800 1000 OPTO & LEDs Bridge Rectifiers Construction Kits 
1 006 0-08} 007 0-07 009 010 Red, green and yellow 
1.5 0-0/ 0-09 010 011 012 015 o-20 0.16 diameter 31p 

3 015 017 020 0-22 025 027 02o 0.20 diameter 33p 
10 035 040 047 056 DL707 £235 or 4 for £140 
35 5-54 5-92 1-10 2-15 262 346 420 Minitron £fib 
Cathode Stud Only IN3766 (35 amp 800 pv) C3-05 IN3768 (35 amp 1000 pv) £420 

Plastic 
50 
100 
200 
400 
600 

lA 
024 
536 
530 
036 
0.40 

2A 

0-32 

537 
0-41 

0-45 

552 

4A 
060 
0-70 

0-75 

0,85 

0.95 

64 
0.62 
075 
0.80 
1,10 

1.25 

AV7 Aerial Amps 
UH570 Transmitter 
MUET Receiver for above 
EW1 8 Electronic dice 
EW20 Electronic dice + sensor 

Mail Order 

f2-04 
f274 
£342 
f6-53 
£7.79 

IN34A 010 BA102 025 BA145 5-17 BY237 0123 0A47 5-073 0A90 007 SCRs 100V 200V 400V 600V VAT all prices exclusive p&p 15p. 
IN914 007 BA110 025 BA154 012 BZ10 035 0A70 5-073 0A91 007 3A 043 0.44 - - 
1N916 007 BA115 007 BY100 015 BYZ11 032 0A73 010 0A95 0-07 1A 0.45 050 060 - OUR NEW GLASGOW 
AA119 047 BA141 017 BY126 015 81212 030 0A79 007 0A200 007 1.2A 538 0-42 053 075 
AA129 015 BAI 42 017 BY127 0173 0A9 1110 OA81 o-00 0A202 010 3A 047 0-53 0-60 0.90 SHOP IS NOW OPEN! 
BAI 00 0.15 BA144 012 136140 1-00 oA10 020 0A85 5-10 0A210 0-273 4A 0-50 055 0.65 - 
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Sales ... Rentals ... New ... Refurbished ... Installation .. . 

Maintenance ... Overhauls ... Spare Parts ... Prompt Deliveries 

TELEPRINTERS Models 7B, 54, 75, 444 
PERFORATORS 7PN, 85/86, PR75, 25 
TAPE READERS 6S4, 6S5, 6S6, 6S6M, 92, 35, 71, 72, 74 

HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc. 

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35 

TELETYPE CORP. all configurations 
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS 

TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc. 

TELEPRINTERS T100 and T-68 in various configurations 
PERFORATORS T -LOCH 12, T -LOCH 15, A, B, D & F, etc. 

KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN, 

CONTINENTAL, ARABIC and other layouts, 5-8 track. 

SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J 

SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC. 

EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES, 

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS. 
WW 200 FOR FURTHER DETALIS 

TELEPRINTER EQUIPMENT LIMITED 

CREED EQUIPMENT 

SIEMENS 
EQUIPMENT 

OTHER 
EQUIPMENT 

COMMUNICATION ACCESSORIES & EQUIPMENT 
LIMITED 

G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY 

JACK PLUGS -201, 310, 316, 309, 404, 420, 609, 610, 1603 - 3201 

JACK STRIPS -310, 320, 510, 520, 810 
JACK SOCKETS -300, 500, 800, B3 and B6 mountings, 19, 84A and 95A 

PATCH PANELS & RACKS -made to specifications 
LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10 -way PO 19, 20 -way PO 17, Lamp Caps, 

Holder No. 12 
CORDS (PATCHING & SWITCHBOARD) -made to specifications 
TERMINAL BLOCKS (DISTRIBUTION) -20 -way up to 250 -way 

LOW PASS FILTERS -type 4B and PANELS, TELEGRAPH 71 (15 x 4B) 

POLARISED TELEGRAPH RELAYS AND UNISELECTORS-various types and manufactures both P.O. and 

miniature 
LINE TRANSFORMERS/RETARDATION COILS -type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc. 

FUSE & PROTECTOR MOUNTINGS -8064 A/B 4028, H15B, H40 and individual 1 

COILS -39A, 40A, 40E, etc. 
P.O.-TYPE KEYS -1000 and PLUNGER TYPES 228, 279, etc. 

EQUIPMENT RACKS AND CONSOLES -made to specifications 
RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS, 

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT. 
WW 201 FOR FURTHER DETAILS 

MORSE EQUIPMENT LIMITED 
The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment 

for Morse Training Schools and for Automatic Morse Transmission. Models available include: 

KEYBOARD PERFORATORS for offline tape preparation 
AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m. 

MORSEINKERS specially designed for training, producing dots and dashes on tape 

HEAVY DUTY MORSE KEYS 
UNDULATORS for automatic record and W/T signals up to 300 w.p.m. 

CODE CONVERTERS converting from 5 -unit tape to Morse and vice versa 

MORSE REPERFORATORS operating up to 200 w.p.m. 

TONE GENERATORS and all Students' requirements 
CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS- 

MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS 

LAMPS, etc. WW 202 FOR FURTHER DETAILS 

77 AKEMAN STREET, TRING, HERTS., U.K. 
Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring 
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EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and weldor.- COMPONENT VALUE £1.60. 
3 for ONLY 550 + p & p 30p 
SPECIAL. lie above PLUS Power Translators 
ONLY 55p each + p & p 150 
PABOLINE BOARDS 71 x 9' approx. 
4 for 30p + p & p 20p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
161 x 4' approa. 2 for 55D 

DECON-DALO 33pC Marker 
Etch reef.tant printed circuit marker pen 
999 each 

VEROBOARDS 
Packe containing approx., 60eq. ins. various 
sizes, all 0.1 metric 55p 

REPANCO CHOKES & COILS 
RF Choke« 
CHl. 2.6mH 29p C112. 9-Om11 30p 
CH3. 76mH 81p CH4. 10m11839 

CH5. 1.6mß 23p 
COILS 
DRX1 Crystal set 819 DRR2 Dual range 459 

COIL FORMERS & CORES 
NORMAN r Core, & Formers 89 l' Cores & Formers 100 

SWITCHES 
DP/DT Toggle 88p SP/ST Toggle 30p 

FUSES it and 20mm, 100mA, 200mA, 250mA, 
900mA, LA, 1.5A, SA QUICK -BLOW 6p ea. 

EARPHONES 
Crystal 2.6mm plug 42p 
Crystal 3.6mm plag 499 
8 ohms 2.5mm plug £2p 
8 ohms 3.6mm plug 22p 

DYNAMIC MICROPHONES 
B1223. 200 ohms plus on/off switch and 
2.5mm and 3-5mm plugs 1185 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

111012 £1.87 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion lore 3dB £1.21 

TRANSISTOR EQUIVALENT 
BOOK 

8th EDITION 
256 pages of crown references and equivalent, 
for European, American and Japanese 
traneletor.. Approximately 9,000 types with 
more than 56,000 eubetitutee have been 
ncluded. The tables were compiled with the 
utmoet care from manufacturers own 
epecifcatton. The moat comprehensive 
Equivalent, Book on the market today: 

ONLY £1.85 

INSTRUMENT CASES 

(Black Vinyl covered) 
No. Length Width Height Price BVl 8' X 51' X 2' $1.10 
11V2 11' X 6' x 3" 11.45 

ALUMINIUM BOXES 
BAl 51' X 29 x 1} 42p 
BA2 4' X 4' X 18 42p BA3 4' X 21 x 11 92p BM 51' X 4' X 15 60p 

BB é 3' z 
20 X 2' 

84ÿ 
BA8 8' X 6' X 8t, 7Spp 
BA9 6' X 4' X 2' 85p 

p & p l0p on each box 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1.95 
Chrome Finish 
Model 60 £1.50 

Ref. B. Stylus and Turntable Cleaning Kit 34p 
Ref. 36A. Record/Stylus Cleaning Kit 839 Ref. P. Hl -FI Cleaner Sip 
Ref. 48. Record Care Kit £2.42 Ref. 32A. Stylus Balance11.37 Ref. 31. Cassette Head Cleaner 13119 

Ref. 32. Tape editing Kit 11.88 Ref. J. Tape Head Cleaning Kit 62p 
Model 9. Wire Stripper/Cutter 98p Ref. 58. HI-FI Stereo Hints & Tipe 420 

ANTEX SOLDERING IRONS PLUGS 
125. 25 watt 1206 
CCN 240. 16 watt 1248 
Model G. 18 watt 18.26 
8K2. Soldering Kit 1325 
STANDS: ST1 11 
SOLDER: 188WO Molt/core 7oz 11.81 
22SWG 7oz 11.81. 185WO 22ft 51p 
228WO Tube 339 

ANTEX BITS and ELEMENTS 
Bit, No. 
102 For model CN240 see 42p 
104 For model CN240 1}' 42D 

1100 For model CCN240 4.' 429 
1101 For model CCN240 }' 420 
1102 For model CCN240 }' 42p 
1020 For model 0240 ' 480 
1021 For model 0240 }' 42p 
1022 For model 0240 *' 42, 

60 For model %26' 480 
61 For model %25 }' 48p 
02 For model 125 ,}' 48p 

ELEMENTS 
ECN 240 £1.80 ECCE 240 £1.32 
E0 240 11.87 EX 25 11.18 
ANTEX HEAT SINKS 10p 
V A T included In all prices. Please add lop P. & P. (U.K. only). Overseas orders - please add extra for postage. 

Description Price 
Resistor, mixed values approx. 

count by weight 0.55 
C21ó0 Capacitor), mixed value. approx. 

count by weight o.5ó 
C3 50 Precision Reeletoro mixed value, 

1-2% 055 
C4 75 1tthnW Resistor, mixed preferred 

055 
C5 6 Plecee assorted Ferrite Rod, 0.55 
C6 2 Tuning Gangs, MW/LW VHF 0.55 
C7 1 Pack Wire 60 metres assorted 

colours 0.55 
C8 10 Reed Switches 0.65 
C9 8 Micro »witches 0.55 
C10 15 Assorted Pot, & Pre -Seta 0.55 
C11 5 Jack Socket, 3 x 3.5m 2 X Standard Switch Type 0.65 
C12 30 Paper Condensers preferred types 

mixed valued 0.b6 
C13 20 Electrolytic, Tmna, types 0.56 
C14 1 Pack aeaorted Hardware- 

Nute/Bolt,, Grommet, etc. 0.55 
C15 6 Maine Slide Switches, 2 -Amp 0.55 
C16 20 Amorted Tag Stripe & Panels 0-6r 
C17 10 Amorted Control Knobs 0.55 
C18 4 Roteey Wave Change Switches 0.55 
C19 2 Relays 6-24V Operating 0.55 
C20 1 Sheet, Copper Laminate approx. 

10' X 7' 0.56 
C21 2 Fibreglass printed circuit board)) 18ií 4'a 

Please. add 1Óp poet and packing 
on all component pack., plus a further lop on puck Noe. Cl, C2, 

C19, C20 & C2l. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty. 
Cl 200 

PLEASE NOTE: ALL OUR PRICES INCLUDE V.A.T. 
MODEL AMTRON KITS 

Model No. 
IIH85 Simple tranebdor teeter 
0%145 Amplifier 1-0W 
ÚK220 Signal Injector 
UK230 - AM/FM Antenna Amplifier 
ÚK276 Mike Pre -amplifier 
0%300 4 -channel Radio Control Transmitter 
ÚH810 Radio Control Receiver 
ÚH825 '00%2' Channel splitting unit 1,000 & 2,000 Hz ÚH330 '0C%2' Channel eplitting unit 1,500 & 2,600 Hz ÚH000 Superhetrodyne Radio Control Receiver 
ÚH525 VHF Toner 120 to 160 MHz 
ÚH555 Radio Control Field Strength Meter 
ÚH706 Wiodecreen Wiper timer 
ÚH710 4 -Channel AP mixer 
ÚH780 Electronics Unit for Metal Detector 
13K885 Guitar pre -amplifier 
ÚH876 Capacitive Discharge Electronic Ignition for Internal Combustion Engines 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, HERTS. (A10) 
Open Mon. -Sat. 9-5.30 p.m Tel. 61593 

Price 
1.88 
4.87 
3.13 
8-88 
8-3 
7.85 
3.93 
944 
944 
7.85 

14-93 
12-74 
8.98 

1488 
1274 
5.67 

17-41 

PS 1 D.I.N. 2 Pin (Speaker) 
PS 2 D.I.N. 3 Pin 
PS 3 D.I.E. 4 Pin 
PS 4 D.I.N, 6 Pin 180° 
PS 6 D.LN, 6 Pin 240° 
PS 6 D.Z.N. 6 Pin 
PS 7 D.I.N. 7 Pin 
PS 8 Jack 2.5mm Screened 
PS 9 Jack 3-5mm Plastic 
PS 10 Jack 3.6mm Screened 
PS 11 Jack }' Plastic 
PS 12 Jack } Screened 
PS 13 Jack Stereo Screened 
PS 14 Phono 
PS 15 Car Aerial 
PS 16 Co -Axial 

0.11 
0.12 
0.16 
0.16 
0.18 
0-17 
0.18 
0.18 
0.12 
0.18 
0.16 
O-22 

0.88 
0.10 
0.22 
0.15 

INLINE SOCKETS 
PS 21 D.LN. 2 Pin (Speaker) 
PS 22 D.LN. 3 Pin 
PS 23 D.I.N. 6 Pin 180' 
PS 24 D.I.N. 6 Pin 240' 
PS 25 Jack 2.5mm Plastic 
PS 26 Jack 3.5mm Plastic 
PS 27 Jack }' Plastic 
PS 28 Jack }' Screened 
P8 29 Jack Stereo Plastic 
PS 30 Jack Stereo Soreened 
PS 31 Phono Screened 
PS 32 Car Aerial 
PS 33 Co -Axial 

014 
0 20 
0.20 
0.20 
0.16 
0.16 
0.30 
0 35 
0.30 
0.88 
0.18 
0.22 
0.22 

SOCKETS 
PS 36 D.I.N. 2 Pin (Speaker) 
PS 38 D.I.N. 3 Pin 
PS 37 D.I.N. 6 Pin 180° 
PS 38 D.I.N. 5 Pin 240° 
PS 39 Jack 2.5mm Switched 
PS 40 Jack 3 5m Switched 
PS 41 Jack 9' Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 46 Co -Axial Surface 
PS 47 CoAxial Flush 

0.08 
0.11 
0.11 
041 
0.12 
0.12 
0.20 
0.30 
0.18 
0.10 
0.10 
0'20 

LEADS 
LS 1 Speaker lead 2 pin D.I.N. plug to open 

ends approx. 3 metres long (coded) 0.20 

CABLES 
CP 1 Single Lapped Screen 0.07 
CP 2 Twin Common Screen 0.11 
CP 8 Stereo Screened 0.12 
CP 4 Four Core Common Screen 0.23 
CP 5 Four Core Individually Screened 0.30 
OP 6 Microphone Filly Braided Cable 0.10 
CP 7 Three Core Mains Cable 0.09 
CP 8 Twin Oval Main, Cable 0.07 
CP 9 Speaker Cable 0.05 
CP 10 Low Loge Co -Axial 0.15 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K, 10K, 22%, 47K, 100K, 220%, 470K, 
1M, 2M 
VC 1 Single Lea. Switch 0.16 
VC 2 Single D.P. Switch 0.88 
VO 3 Tandem Leae Switch 0.40 
VC 4 1K Lin Lees Switch 0-15 
VC 6 100K Log anti Log 0.40 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.08 each 
100, 220, 470, 1K, 2.2K, 4.7K, 10K, 22K, 47%, 100K, 220K, 470K, 1M, 2M, 4.7M 

SELENIUM BRIDGE 
RECTIFIERS 

18V. 2A. Ideal for those building battery, 
chargers. 15p each. 10 for 55v 

REPANCO TRANSFORMERS 
240V. Primary. Secondary voltages available 
from selected tapping. 4V, 7V, 8V, 10V, 
14V, 10V, 17V, 19V, 21V, 20V, 31V, 83Ve 
40V, 50V, and 25V -0-20V. 
Type Amp. Price º * º 
MT50/4 } 11-98 3op 
MT50/1 1 12-42 35p 
MT50/2 2 15.80 40p 
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WORLD SCOOP! 
JUMBO SEMICONDUCTOR PACK 

Transistors -Germ and Silicon 
Rectifiers- Diodes-Triacs-Thyristors 
I,C's and Zenners ALL NEW AND CODED 

APPROX 100 PIECES! 
Offering the amateur a fantastic bargain Pak and 
an enormous saving -identification and data sheet 

in every Pak .g+ 
ONLY Lp & p 20p 

MAMMOTH I.C. PAK 
APPROX. 200 PIECES 

Assorted fall-out integrated circuits including: Logic, 
74 Series, Linear, Audio and D.T.L. Many coded 
devices but some unmarked -you to identify. 

OUR SPECIAL PRICE 
£1.25 including V.A.T. & p. & p. 

SPECIAL PURCHASE by B/-PAK 
2N3055. Silicon Power Transistors NPN 
Famous manufacturers out -of -spec devices free from 
open and short defects -every one able ! 115 watts T03. 

Metal Case, 
OUR SPECIAL PRICE 8 for £1. 

LOW COST CAPACITORS 
-01 µF 400V 3p each 3p each 
000 p,F 50V Elect. tap each 

CASSETTE CASES 
Holds 12. 10' X 31' X 5'. Lock & Handle 

/1.80 

IT'S NEW 
IT'S POWERFUL 
(15+ 15w. RMS) AND - 
IT LOOKS GOOD! 
THE 

LEGIONAIRE 
STEREO 
AMPLIFIER 
ORDER NOW - 
ON LY £39.95 p. & p. 50p 
OR Write for full details 

CARTRIDGES 
ACOS GP92.1SC 200mV at 1.2cmo/sec £1.35 
ACOS 0P93.1 280mV at lcm/sec £1.85 

JOP 
TTC Crystal HI Outpute0 £1.05 
TTO J-20100 Crystal/Ht Output Compatible 

£1.20 
TTC J-20068 Stereo/Hi Output £1.75 
TTC J-2105 Ceramic/Med Output £1.95 
TTO J-2203 Magnetic 6mV/Sem/sec, 

including stylus 24.05 
TTC J-22035 Replacement stylus for 

above 13.00 
TTC AT -55 Audio-technica magnetic 

cartridge 4mV/5cm/sec £3.30 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Re,letore. 
} watt available In PAK; of 00 piece., 
assorted into the following groups: - 
R1 50 Mixed 100 ohms -820 ohms 50p 
112 60 Mixed 1K ohms -8-2K ohm, 50p 
R3 00 Mixed 10K ohms -82K ohms 50p 
R4 50 Mixed 100% ohms -1 Meg, ohms bop 
THESE ARE UNBEATABLE PRICES - 

JUST 1p EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW -NOISE CASSETTES 
COO, 82p C90, 91p 0120, 529 

SEE OUR COMPLETE RANGE 
IN 

PRACTICAL ELECTRONICS, 
PRACTICAL WIRELESS, 
RADIO CONSTRUCTOR, 

EVERYDAY ELECTRONICS, 
ELECTRONICS TODAY 

INTERNATIONAL 
OR SEND 5p. FOR THE 

FULL LIST OF ALL BI -PAST 
PRODUCTS 

BOOK BARGAIN 
BUNDLE 
8 Books comprising: 
2 Transistor Equivalent books 
1 Radio & Electronic colour code and 
data chart 
1 Radio valve guide PLUS 
3 Other constructional book, on 
Receivers, EM Tuners, etc. 
ALSO 1 General cooetructlon book 
VALUE £3. OUR PRICE 
£2 p & p 10p. 
BP1 Handbook of Translator 

Equivalents & Substitute' 

BPS Handbook of Radio, T. . & 
Induetrlal Tube Sr Valve 
Equiv. 

BP3 Handbook of Tested Tra,,D 
efetor Circuits 400 

BP9 International Handbook of 
the World's Short Wave 
Radio Stations and FM/T.V. 
ListiBPS 

Handbook of Simple Trañ 
sistor Circuit, 850 

BPI Radio and Electronics colour 
codes and Data Charta 15p 

BP8 Sound and Loudspeaker 
Manual 

BP9 38 Practical Tested Diode 
Circuit, for the Home 
constructor Spp 

BP10 Modern Crystal and Tran- 
eietor Set Circuit, for 
beginners 

BP11 Practical Translator Novelty 
Circuit, 

BP18 Electronic Novelties for the 
Motorist 50p 

BP14 Second book of Transistor 
Equivalent, 95p 

BP15 Constructor. Manual of Elec- 
tronic Circuit, for the 
home 500 

129 Universal Gram Motor Speed 
Indicator 8p 

138 How to make FM and T.V. 
aerials Banda 1/2/3 189 

141 Radio Servicing for Amateur, 

148 High Fidelity Loudspeaker 
enclosures 37p 

158 Transistor Circuit, Manual 

100 Coil d loD 
deafen and Construction 

Manual SOp 
161 Radio T.V. and Electronic 

Data book 
174 Transistor sub -miniature 

receiver, SSp 
175 Transistor Teel Equipment & 

Servicing Manual Up 
178 Manual of Transistor Audio 

Amplifier. 
178 A comprehensive Radio Valve 

Guide -Book 5 
183 How to receive foreign T V. 

programmes on your set by 
simple modifications 88p 

198 AF -RF Reactance -Frequency 
chart for Constructor. 150 

200 Handbook of Practical Eler- 
tronL efusical Novelties 50p 

201 Practical Translate deed Nov- 
elties for HI -Fi Enthusiast, 

202 Handbook ob Integrated 
Circuit, Equivalent, and 
Substitutes 73p 

/WC Reeietor Colour Code Disc 
Calculator 10 
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-the lowest prices! 
74 Series T.T.L. I.C'S 

NI-PAK STILL LOWFBT IN PRICE FULL SPECIFICATION 

OUARAEl1®. ALL FAMOUS MANUFACTURERS 

8N7400 
8X7401 
8/7402 
8N7408 
8N7404 
8N7405 
8N7408 
6X7407 
687408 
6X7409 
887410 
8167411 
8877412 
6N7411 
816741° 
8167417 
887420 
8N7422 
8167423 
887425 
887428 
8X7427 
887428 
8X7480 
887432 
8X7433 
8X7437 
8N7438 
8N7440 
8197441 
8E7442 
887443 
887444 
887445 
8167448 
8877447 
8X7448 
8X7420 
8X7461 

1 
018 
0.18 
0.18 
0.18 
0.28 
0.22 
0.80 
0-39 
0.25 
0.26 
0.18 
028 
0.80 
0.82 
0-40 
0.40 
0.18 
0.80 
0.40 
0.40 
0.40 
0.40 
0-45 
0.18 
0.40 
0.42 
0.45 
0.45 
018 
0-74 
0.74 

61.20 
6120 
21-98 
11-20 
2110 
61-10 
018 
016 

25 100+ 
017 018 
017 030 
0.17 018 
017 010 
0.21 0.00 
0.21 060 
0.34 0.81 
0.84 081 
624 0-28 
0-24 0-28 
047 046 
0.27 026 
0.29 0.28 
0-81 0.80 
0.89 0-88 
0-89 0-88 
0-17 0.16 
0ß9 0-28 
0-39 0.88 
0-89 0-38 
0'88 086 
0-88 0.86 
0-42 0-40 
0-17 048 
0.88 0-88 
0.40 0-88 
0-42 0.40 
0-42 0-40 
0.17 0-16 
0-71 0-64 
0-71 0-64 

£116 £1-10 
£1-16 £110 
11-95 £1-90 
6115 11-10 
£3.07 11.05 
£1-07 £1.06 

0.17 0-16 
0-17 018 

8817463 
887464 
1387480 
8357470 
887472 
BX7473 
887474 
BN7476 
BN7476 
687480 
8X7481 
887482 
8N7483 
BN7484 
SN7485 
13117486 
887489 
8E7490 
1X7491 
8N7492 
8N7493 
8N7494 
8167406 
887498 
81674100 
8874104 
13874105 
8874107 
8874110 
8874111 
9X74118 
88774119 
8N74121 
8X74122 
8874123 
8874141 
13874145 
13874150 
1N74151 

1 25 100+ 
0-18 0-17 0-16 
0-18 0-17 0.18 
018 0.17 0.16 
0-82 0-29 0.27 
0-32 0.29 0.27 
0-41 0-89 0.85 
0-41 0-89 0.85 
0-60 0.68 0.56 
0-44 0-48 0.42 
0-74 0-71 0.64 

6180 61.26 6120 
0-90 0-66 080 

6120 61.16 6106 
6110 6105 6100 
6800 6190 1180 
0-85 0.84 0.83 

24-00 6376 6860 
0.74 0-71 0-64 

6110 6106 1100 
0.74 0.71 0-64 
0-74 0.71 0.04 
0-85 0.82 0.76 
0.85 0-82 0.75 
0-98 0.93 0.88 

63-60 £1.46 6140 
0-70 0-68 0-66 
0.70 0-68 0.66 
044 0.42 0-40 
Oß0 0.55 0.60 
0-95 0.92 0.90 

2110 2106 6100 
6160 6140 11.30 
060 0.48 0.45 
0-88 0-86 0-84 

6158 6164 1160 
0-86 0.82 0.79 

11-68 £1.64 21.60 
2E-60 12-40 2280 
6110 2106 2100 

IIII 

1 25 100+ 
8E74153 6120 11-10 6100 
81674154 21-98 6190 6176 
8X74165 6120 61.16 61.10 
8874158 6120 11.15 6110 
81674167 21-20 11-16 6110 
8874180 6178 61.70 6165 
81474181 6178 61.70 61.65 
88174162 6178 6170 61.65 
8N74183 6173 6170 21-66 
8/174164 12.20 6210 62.00 
8/674166 62-20 6210 6200 
8874188 62.85 6280 22.26 
8874174 6800 2195 6190 
8874176 11-40 2136 1180 
8X74176 6160 6166 6150 
8167417761.60 £165 £1.60 
6874180 61.60 2155 21.50 
8E74181 15.00 24'50 24-00 

6874189 6150 £1-45 £140 
8E74184 £2.40 62.80 2220 
8874190 6216 £2.10 22.00 

6X74191 2215 12.10 £2.00 
68174192 6215 62.10 22.00 
6X74193 6215 22.10 12.00 
88174194 2190 11.80 6170 
8874195 61.60 11-60 8140 
8E74198 11-78 21-70 21-65 

8E74197 41.78 21.70 21.65 
8874198 2845 23.85 23'20 

6X 28.16 6eß9 viee8 
be mixed to qualify STEREO PRE -AMPLIFIER 

for quantity y TTC price. ( 74 Series 
only) data is available for the 
above seder of I.O.'e in booklet 
form. Price 85D. 

Built to a specification and NOT a price, and yet still the greatest value on the market, 
the PA100 etereo pre -amplifier lus been conceived from the latest circuit techniques. 
Designed for nes with the AL80 power amplifier system, this quality made unit 

Incorporates no lem than eight silicon planar tranaistota, two of these are specially 

selected low noise NPN devices for use in the input stages. 
Three switched etereo inputs, and rumble and scratch filters are features of the 

PA100, which also has a STEREO/MONO switch, volume, balance and continuously 

variable base and treble controls. 

SPECIFICATION: 
Frequency response 20Hz-20kHa f 1dB Bane control *15dB at 20Hz 

Harmonic distortion better than 0-1% Treble control ±16d13 at 80kHz 

Inpute: 1. Tape head 3.25mV into 60Eß Filters: Rumble (high pars) 100 Hz 

2. Radio, Tuner 75mV Into 60811 Scratch (low pare) 8kHz 

3. Magnetic P.U. 3mV into 60110 Signa/noire ratio better than +65dB 

All input voltages are for an output of 250mV. Input overload +26dB 
Tape and P.U. inputs equalleed to RIRA curve Supply +35 volte at 20mA 

within * 1dB from 2011z to 20kHz. Dlmensione 29x82 x 35 mm 

MK 60 AUDIO KIT I only £13.15 
Comprising: 2 x ALSO, 1 x SP5180, 1 x BTM80, 1 x PA 100,1 front panel, l kit of parts to Include 

Postage. 
se-ooff switch, 

es: 6 
neon indicator, stereo headphone sockets plue Instruction booklets. Complete Pric2876 ph. 30P 

OW WE GIVE YOU 50w PEAK (25w 
R.M.S.)PLUSTHERMAL PROTECTION I 

The NEW AL60 Hi-Fi Audio Amplifier 
FOR ONLY £3.95 

Max Heat Sink temp. 90°C. 

Fre4aenoy Response 20Hz 
to 100EHs 

lon better than 0.1% 
at ICHz 

Sappll voltage 15-60 volts 

Thermal Feedback 

Latest Design Improvements 
Load -3, 4, 8 or 18 ohms 

Signal to noise ratio 80dB 

Overall ..l8mm 
mm 

x 

Especially designed to a strict epeciûcation. Only the finest compo- 
nente have been used and the latest solid state circuitry incorporated 
in this powerful little amplifier which should satisfy the most critical 
A.F. enthusiast. 

FULLY BUILT -TESTED and GUARANTEED 

STABILISED POWER 
MODULE SPM80 

£3.25 
8Pm80 Is especially designed to power 2 of the Á:L80 Amplifiers, up to 
15 watt (r.m.e.) per channel simultaneously. This module embodies the 
latest components and circuit techniques incorpor sting complete abort 
circuit protection. With the addition of the Mains Transformer BmT80, 
the unit will provide outputa of up to 1.5 amps at 35 Pelts. Size: 
83 mm x 106 mm x 20 mm. These unite enable you to build Audio 
System. of the highest quality at a hitherto unobtainable price. Also 
Ideal for many other application. including: Disco Systems, Publie 
Address, Intercom Unite, etc. Handbook available, 10p. 

TRANSFORMER BMT80 £215 p. Er p. 25p 

INTEGRATED CIRCUIT PAKS 
Manufacturers "Fall Outs" which Inc ude Functional and Part -Functional Unite. These are clawed ale 'out -of - 

spec' from the maker a very rigid specifications but are ideal for learning about I.C'e and experimental work. 

Pak No. Contente Price Pak No. Contente Prise Pak No. Content, Pries 

III000-12±7490 0.56 11I048 -6x7446 0.65 171090-5X7490 0.65 

11001-12x7401 0.65 111048-6X7448 0.56 ÚI1191 -6X7491 0.66 

111009-12X7402 0.65 U1080=12x7450 0.66 111092-6X7492 0.66 

MOW -19X7408 0.66 ÚI861 -19X7461 0.55 111098-5X7493 0-56 

111004-12x7404 0-55 111068-12x7458 0.65 11094-6x7494 0.55 

111006-12x7406 0.65 111064-18X7464 0.65 UMW -6x7496 0.55 

11008-8x7406 0.56 U1060 -12x7460 066 111096-6x7496 0.65 

111007-8x7407 0.56 111070-8x7470 0.65 1110100-6x74100 0.55 

ÚI010 -12x7410 0-66 111072-8x7479 0.55 1110121-6x74121 0.56 

ÚI020 -19x7420 0.66 U1078 -8x7478 0.55 ÚI0141 -6x74141 0.55 

111080-12X7480 0.66 11074-8x7474 0.55 Ú1C161 -6X74161 0.65 

111040-12X7440 0.56 ÚI076 -8X7476 0.65 1110154-6X74164 0.66 

111041-6X7441 0-55 111080-6X7480 0.55 1110198-6X74195 0.66 

11049-6x7442 0.56 111081-6x7481 0.65 Ú10199-6X74199 0.65 

111048-6 x 7443 0-55 111082-6 X 7482 0.55 1110XI-25 Assorted 74'e 1-55 

ÚI044 -6x7444 0.66 ÚI083 -6x7483 0.56 Packs cannot be split, but 25 

UIC48-6X7445 0.65 171086-6x7488 0.56 eeaaortede m c sBtour 
mix 

l ti 

LINEAR I.C.'s- 
Type No. Uwe 
72702 DIL 1 

72709P DIL 
72709 DII. 1 
72710 DIL 1 
72741 DIL 1 

TO -6 
DIL 
DIL 
TO -6 
TO -6 
TO -6 
TO.72 
TO -74 1 
TO -5 1 
TO -6 
TO -6 
TO.5 1 
TO -18 
DIL 1 

72741P 
72748P 
8L2010 
áL7010 
8L7020 
TAA283 
TAA293 
TAA360A 
µA703C 
µA7090 
µA711 
ZN414 
TBA800 

ULL SPEC. 
1 25 100+ 

0-50 0.48 0-45 
0.83 0.81 0.29 
0.85 0.88 0.80 
0.46 0.48 0.40 
0.40 0.88 0.86 
0.45 0.48 040 
0.88 0.88 0-34 
0.88 0.88 0-34 
0.50 0-46 0.40 
0.60 0.45 0.40 
O-56 0.45 0 40 
0.80 0.70 0-60 

£1.00 0.96 0 90 
11-85 £1.80 1170 

0-28 0.28 0.24 
086 0-83 0.80 
0.45 048 0.40 

£1.20 - - 
21.60 - - 

DTL 930 SERIES 
LOGIC I.C's 
Type 
BP930 
BP932 
BP933 
BP936 
BP938 
BP944 
BP945 
BP946 
BP948 
BP951 
BP982 
BP9093 
BP9094 
BP9097 
BP9099 

1 

015 
0.16 
0.18 
0-18 
0.18 
0-16 
0.80 
046 
0.30 
0-70 
0-15 
0-45 
0.45 
045 
0'45 

25 
0.14 
046 
0.16 
0.15 
0-15 
0.16 
0-28 
0.14 
0.28 
0.85 
0.14 
0.43 
048 
0.43 
0.43 

100+ 
043 
0.14 
0.14 
0.14 
0.14 
0.14 
0.26 
0.13 
0'26 
0-00 
0.18 
0.40 
0.40 
0.40 
0.40 

3 TERMINAL POSITIVE 
VOLTAGE REGULATORS 
TO.B Plaettc Encapsulation 
µA7806/L129 6V (Equv. to MVR6) £1.76 
ttA7812/L130 12V (Equv. to MVR12V) 2176 
µA7816/L181 15V (Equv. to MVR15V) £1.76 

BI-PAK 
CATALOGUE & LISTS 
Send S.A.E. and lop 

DUAL -IN -LINE 
SOCKETS 
14 a 16 Lead Sockets for use with 
DUAL -IN -LINE LC'e. TWO Ranges 
PROFESSIONAL R NEW LOW COST. 
PROF. TYPE No. 1-24 22-99 100up 

279 
T8O 16 

pin type 
8á8p 8á6p 32p 

LOW COST No. 
BPS 14 .. 16p 14p 12p 
BPS 16 179 15e 13p 
BPS 8 pin type 15o 180 110 

TYPE PA100 

TEAK 60 AUDIO KIT 
Comprising: Teak veneered cabinet size 1áI' x 114' X 35-, other parts Include aluminium chassis, heateink and 

front panel bracket, plus back panel and appropriate sockets etc. Kit price: 29.95 plue 30P postage. 

NUMERICAL 
INDICATOR TUBES 

Type Description 
80150` Mlnitron 7 Segment 

Indicator .. 6160 
MAN 3M L.E.D. 7 Segment 

Display 0.117 High 
Characters .. .. 11-90 

CD 68 Side Viewing 'Nixie 

OR 118 Bide Viewing 
'111x10e Tube 16 61.87 

Type' Tube 13 mm. 11.70 

EMIR 8186 TRIPLE 66 BIT 
DYNAMIC SHIFT REGISTER 
TTL Compatible. Low Clock 
Capacitance, High Speed Diode 
Protected Inputs Wired 'OR' 
Capability SPECIFICATION 
SHEET AVAILABLE 22.50 

TEAK VENEERED 
CABINET for: 

STEREO 20 
TC 20. £3.95 p&p 30p 
È.M.I. LEK 350 Loudspeaker 
System Enclosure kit In teak 
veneer, Including speakers. 
Rec. retail price £43.50 per 
Pr. OUR SPECIAL PRICE 
£30 per pair P.& P. M. ONLY 

WHILE STOL KS LAST! 

The STEREO 20 
The 'Stereo 20' amplifier Is mounted, ready wired and 
tested on a one-piece chaseele measuring 20 cm. X 
14 cm. x 5.6 cm. This compact unit comes 
complete with on/off switch volume control, 
balance, base and treble controls, Trans- 
former, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The 'Stereo 20 has been t; 
designed to fit Into most turntable plinthe 
without interfering with the mechanism or, 
alternatively, Into a separate cabinet. 
Output power 20w peak. Input 1 (Car.) 
300mV Into 1M. Freq. res. 25Hz-26kHz. 
Input 2 (Aux.) 4mV Into 30E. Harmonic 

,g distortion. Base control ±12dB at 80Hz 
14.45 typically 0-25% at 1 watt. Treble con. t 14dB at 14kHz. 

ALIO/AL20/AL30 AUDIO AMPLIFIER 
MODULES 

The AL10, AL20 and AL30 unite are 
similar in their appearance and In their 
general specification. However, careful 
selection of the plastic power device has 
resulted in a range of output powere from 
3 to 10 watts R.M.S. 
The versatility of their design makes them 
ideal for use in record players, tape recorders, 
etereo amplifiers and cassette and cartridge 
tape playere in the car and at home. 

Parameter Condition' Performance 

HARMONIC DISTORTION Po -3 WATTS f-1EHz 0.25 % 

LOAD IMPEDANCE - 8-10w{l 

INPUT IMPEDANCE f=1EHz 100 kU 

60 Hz-25EHz 
FREQUENCY RESPONSE 1 3dB Po=2 WATTS 

SENSITIVITY for RATED O/P Vs -26V. RI -8ß f=1EHz 76mV. EMS 

DIMENSIONS - 8%24X1' 

The above table relates to the AL10. AL20 and ALSO modules. The following table 

outline. the differences in their working conditions. 

Parameter AL10 ALSO AL80 

Maximum Supply Voltage 25 30 30 

Power output for 2% T.H.D. 
(RL-hLl f-1 KHz) 

PRICE 

8HP80 STEREO HEADPHONES, 4.16 ohms 
Impedance. Frequency response 20 to 20,000 Hz 
Stereo/mono switch and volume controle 24.95 

TRANSFORMERS 
T461 (Use with ALSO) $1.80 P. k P. 15p. 
T038 (Use with AL20 I ALSO) £P,á0 P. A P. 15p. 
BMT80 (Use with ALSO) £2.75 P. a P. 259 

POWER SUPPLIES 
PS 12. (Use with ALTO, ÁL20 B A1.30) 
BPM 80. (Use with AI.60) 88.86 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier hai been designed to match into Frequency men...se-- 
moot budget etereo systems. It le compatible with the 2011z-50KHz (-3dB 
AL 10, AL 20 and AL 30 audio power amplifiers and it Baas control - 
can be 'applied from their areoc)ated power suppliee. ± 12dB at 60H 
There are two stereo inputs, one bas been designed for use Treble control - 
with *Ceramic cartridge while the auxiliary input will ±14dB at 14KHz 
suit most }Magnetic cartridges. Full details are &riven In *Input 1. Impedance 
the specification table. The four PRICE 1 Meg. ohm 
controls are, from left to right: Sensitivity 300mV 
Volume and on/off switch, balance, £4.35 f Input 

2. Impedance 
base and treble. Size 152mm x 30 K ohms 
84mm X Sheen Sensitivity 4mV 

FRONT PANELS FP12 60p 

3 watts 
RMS Min. 

2220 

5 watte 
RMS Mio. 

22.59 

10 watts 
RMS Min. 

138 

All prices inclusive of V.A.7 Giro No. 398 - 7006 

Please send all orders direct to warehouse end despatch deportment 

01-PAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add 15p. Overseas add extra for airmail. 
Minimum order 55p. Cosh with order please. 

Guaranteed Satisfaction or Money Back 
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Wireless World, November 1974 

The wallchart shows the allocation of 
frequencies within the radio spectrum 
ranging from 3 kHz to 300 GHz and is scaled 
on eight logarithmic bands contriving 15 
main categories of transmissions which are 
identified by colours. All the important spot 
frequencies and 'special interest' frequencies 
are marked. The information is taken from 
the ITU and has been condensed into easily 
read chart form. Measures 2' 11 " x 1 ' 11 ". 

r + 
ORDER FORM 

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

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

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

Name 
(please print) 
Address 

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

I14 s 

AC125 11p 
ACI26 11p 
AC127 11p 
AC128 11p 
AC141 lip 
AC142 18P 
AC176 11p 
AC187 12P 
AC188 11P 
AD140 489 
AD142 559 
AD143 50P 
AD149 43P 
A0161 33P 
AD162 33P 
AF114 13P 
AF115 13p 
AF116 130 
AF117 13P 
AF118 Sop 
AF121 339 
AF124 309 
AF125 300 
AF126 309 
AF127 30P 
AF13AF189 

45p 
AF186 409 
AF239 38p 
BC107 89 
BC108 Op 
BC109 10p 

80135 t7p 

BC136 17p 
BC137 17p 
BC138 17p 
BC142 35p 
8C143 35p 
BCt47 7P 
13C148 7p 
BC149C 8p 
BC157 14p 
BC158 12P 
BCI59 140 
BC169C 120 
BC171 12p 
BC177 18P 
BC178 17p 
13C179 18P 
BC182 10p 
BC183 10P 
BC184 11p 
BC212 11p 
BC213 10p 
BC214 119 
BC237 129 
BC238 11p 
BC239 12p 

BC308 119 
BC309 12p 
BCY70 18p 
BCY7I 22p 
BD115 55p 
80121 1009 

80124 
1009 130123 

05 

B0131 40p 
80132 45p 
BDI53 asp 
80156 40p 
BDY60 7Sp 
BDY81 tISp 
BF115 22p 
BF167 23p 
BF170 23p 
BF173 25p 
BF177 2Op 
BF178 28p 
BF179 33p 
BF180 33P 
BFl81 330 
BF182 339 
BF784 22p 
BF185 22P 
BF194 11p 
BF195 12p 
BF196 149 
BF197 15p 
8F200 329 
BF257 32P 
BFR39 309 

309 
BFR41 309 
BFR79 30p 
BFR80 309 
BFR81 30p 
BFX29 309 
BFX30 309 

8FX87 ¿Op 

BFX88 24p 
BFY50 14p 
BFY51 14p 
BFY52 14p 
BSXI9 18p 
BSX20 lip 
BSX2I 22p 
BU105 2211p 
MJ490 9S0 
MJ491 130P 
MJE340 45p 
MJE370 72p 
MJE371 84P 
MJE520 UP 
MJE521 80P 
MJE2955 909 
MJE3055 8Sp 
MPSA12 SOP 
MPSA06 309 
MPSA56 32p 
MPSU06 02p 
MPSU56 78p 
0C26 40P 
0C28 489 
OC35 45p 

6 52p OC41 
0C42 15p 
OC44 119 
0045 119 
0070 119 
OC71 119 
0072 Ilp 
OC73 SOp 

0074 30p 
0081 120 
oc82 12p 
0083 lip 
0084 18P 
0C200 50p 
0C201 50p 
TIP4IA 70p 
TIP42A Up 
ZTX107 12P 
ZTX108 120 
ZTX109 139 
ZTX300 149 
ZTX301 14p 
ZTX302 18p 
Z1)(303 15P 
ZTX304 24p 
ZTX500 15p 
ZTX501 15P 
ZTX502 lip 
ZTX503 459 
214404 261, 
214696 15p 
2N897 139 
2N698 159 
2N706 12p 
214708 12p 
214914 189 
2N918 400 
214929 209 
214930 18P 
2141131 18P 
2N1132 

9 2N1302/3 17 

2141304/5 21p 
2141306/7 28p 
2N1308/9 28p 
2141613 20p 
2N1711 200 
2142218 210 
2142219 20p 
2142220 19p 
2N2221 209 
2142222 209 
2N2389 149 
2N2484 300 
2142904 209 
2142905 fop 
2N2906 20p 
2N2926RB 7p 
21429260 Op 
2N2926YG Op 
2143053 18P 
2N3054 459 
2143055 409 
2143441 8119 
2N3442 1209 
2N3702/3 119 
2143704/5 119 

/6 119 2143707 
2N3708/9 9p 
2143771 1709 
2143772 140p 
2143773 2309 
2143866 70p 

2143905/6 154 9 

2N4058 15p 
2N4059 109 
2N4060 13p 
40360 35p 
40381 31p 
40362 28P 
40406 50P 
40410 SOP 
40411 200P 
40594 85P 
40595 75p 
40600 894, 
FETI 
BF244 30P 
MPF102 /4p 
MPF103 309 
MPF104 359 
MPF105 389 
2N3819 229 
2143820 SOp 
2143823 489 
2145457 309 
2145458 35P 
2145459 489 
MOSFETa 

314141 
0 

102Op 

40603 sop 
40603 00p 
UJTs 
T1S43 28p 
2N2160 70p 

2144878 
3495 

SIGNAL 
DIODES 
BA700 119 
BAXI3 5p 
BAX18 4p 
0A47 7p 
0A70 fp 
0A79 10p 
0A81 8p 

RECTIFER 
DIODES 
BY100 139 
BY126 11p 
BY127 12p 
BY133 15p 
BYZ70 35p 
BYZ11 32p 
BYZ12 309 

ZENER 
DIODES 
3.3V 1033v 
400mW Op 
1.3W 18p 
1.5W 25p 
10W 400 
20W 8Sp 

SPECIAL OFFERS FOR 
POPULAR TRANSISTORS 

100+ 500+ 
AC 126 Op 8p 
AC 127 8p 8P 
AC 128 Op 8p 
AC 128/AC 176 m.p lip 18p 
AC 176 9p op 
AC 187 10p Op 0A85 10p 

OA90 7p 
OÁ91 7p 
0A95 7p 
0A200 1112 

0A202 111p 
114914 4p 

BYZ13 30p 
1N4001 5p 
1144004 6p 
1N4007 711 
PL4004 10p 
PL7004 top 

OTHER 
DIODES 
Tunnel 
AEY11 Sop 
Varicap 

AC 188 8P 8P 
AF 114 11p lop 
AF 115 11p lop 
AF 117 11p 10p 
BC 109C 
BC 147B Op 8Sp 

1N916 4p 
1144148 49 

LED 
TIL209 tfp 

BAI45 15P 
BA148 139 

BC 1488 8p Sp 
BC 149C 7p Op 
2N 2926 (TO -106) 

OPTO -ELECTRONICS Light Dependent Photo -Translatera Resistors 
OCP70 50p ORP12 Sop 
OCP71 115p ORP60 459 2NS777 SOp ORP61 SOp 
Light Emitting Diodes 

p 
214 2926 (10-106) 8 

sP 

G Y 7p op 
The above offers are for a limited 
period only AND subject to 
present stocks being available. 

(LEO) 
Red 189 Green 35p Yellow 409 
Seven Segment Displays 
3015F (Filament) 120p MAN -3M (LED) 1209 

TGS GAS SENSOR 
Semiconductor 2009 
Data Sheet 

1011 

Fixed o/p +Ve 
Voltage Regulators 
IA (Plastic) 
MC7805 5V 14op 
MC7812 12V 14Op 
MC7815 15V 1409 
MC7818 18V 1409 
MC7824 24V 140P 

AUDIO RADIO 8 TV ICs 
CA3014 FM detector, IF Amp limiter, Audio Pre - 

Arnp 1149 CA328 DC to 120 MHz, Mixer, RF/IF Oscillator 859 CA3048 Four independent Amplifiers 14F 0.0 de 22op 
CÁ3067 TV Chrome Demodulator 2809 
CÁ3080 FM IF Amplifier 250p 
CÁ3090 Sin Stereo M tiAm Deer 220p 
IC12 Sinclair BWett Amplifier 2209 

RECTIFIER 
BRIDGES 

59V 400V 600V 
1A 25p 30p 33P 
2A 359 500 539 
4A 55p 6Sp 7Sp 
6A 8Sp 90p 100p 

SCR THYRISTORS 
50V 400V 600V 

1A 3119 ISp S p 
3A IOp SSp lip 
7A 800 $59 9 p 
16A 70p í00p 11 p 

TRIALS 
50V 490V 604V 

3A 809 90p 120p 
6A 909 1200 1509 
10A 105p 1459 18Sp 
16A 1459 105p 225p 

OTHER 
THYRISTORS 
2N3525 lOp 
21,14143 150p 
2144/44 175p 

OTHER 
TRIALS 
40430 90p 
40669 95P 
40486 759 

Variable o/p 
Voltage Regulator 
ML723 2V to 37V.... 40p 

LM377 Stereo Amplifier 2Watts/Channel 340p 
LM380 2W Amplifier 140p 
LM381 Stereo Preamplifier 250p 
MC1303 Stereo PremapllFler 1509 
MC1304 FM Stereo Multiplex Decoder 180p 
MC1310 Coffees FM Multiplex Stereo Decoder 277p 

TTL 74 SERIES 
7400 15p 
7401 18p 
7402 18p 
7403 229 
7404 18p 
7405 25p 
7406 42p 
7407 42p 
7408 20p 
7409 28p 
7410 17p 
7412 309 
7413 28p 
7414 72p 
7416 33p 
7417 369 
7420 18p 
7422 25p 
7425 379 
7427 37p 
7430 179 

INTEGRATED 
7432 37p 
7437 37p 
7440 20p 
7441 7Sp 
7442 78p 
7445 2188 
7447 9Sp 
7448 120E 
7450 2119 
7451 20p 
7460 top 
7470 349 
7472 30p 
7473 89 309 
7474 3 
7475 52p 
7476 379 
7480 p 8S 
7482 879 
7483 1209 
7485 147p 

CIRCUITS 
7486 41p 
7489 340p 
7490 559 
7492 55p 
7493 Ssp 
74100 2009 
74107 45p 
74(21 439 
74122 78p 
74141 859 
74142 2009 
74145 1509 
74180 180p 
74161 MOP 
74184 259 
74185 )¡23p 
74190 20p 
74191 220p 
74192 2209 
74193 220p 

LINEAR ICs 
CA3045 5 VHF Transistor Array DC to 120 MHz 150P CA3048 Transistor Array 709 
LM301 Op. Amp. with external compensation 40p 
LM307 Op. Amp. with internal compensation se MFC11040 Electronic Attenuator 1209 
MFC8070 Zero Voltage Switch 1819 
NE538 FET Op. Amp 
NE555 Timer 2uS to 2 hours 809 
NE556 Dual 55 Timer 1200 
NE560 High Phase Locked Loop 2169 
NE582 High Phase Locked Loop with AM Demod 2809 
NE52 High Phase Locked Loop with Veo 2909 
NE565 Precision Phase Locked Loop 290P 
NE568 Function Generator 175p 
NE567 Tone Decoder 270p 
709 Op. Am. with external compensation 24p 
710 Differential Voltage Comparator 479 7412 
47 Opal 

Am. with internal compensation 28p 
709 7 Op. Amp. with external compensation HP 

ACCESSORIES 
DIL SOCKETS 
8 pin 13p, 14 pin 15p, 
18 pin 179. 

Bushes 
Washers + 

2 Sp 
(T03 or 1066) 

MFC6010 FM limiting IF Amplifier 100p 
MCI312 Four Channel SQ Decoder 225P 
MC1327 Dual Balanced Chroma Demodulator 1209 
MC1315 TV Signal Processor 115p 
MFC4000 114Watt Audio Amplifier 30p 
MFC4010 FM IF S Audio Pre -Amp 80p 
MFC8020 Class B Audio Driver MOP 
7AÁ263 Audio Amplifier 85p 
TÁ0100 TRF Radio Receiver 1509 

Data Sheets on adver- 
(load I.C.s 109 each 
Catalogue 159 

7BÁ800 5Watt Audio Amplifier 1000 
TBA810 7 Watt Audio Amplifier 125P 
7BÁ820 2 Watt Audio Amplifier p 
ZN414 TRF Radio Receiver 11019p 

C-MOS LOGIC 
CD400IAE Quad 2 Up NOR Gate Sop 
CD40AE Hex Inverter/Buffer 120p 
CD4011AE Quad 2 Up Nand Gate sop 
CD4012AE Dual 4 I/p Nand Gate Sop 
004013ÁE Dual 'D' Flip -Flop ..12911 
CD4017AE Decade Counter/ 

Divider 300p 

ICs 
CD4018AE Divide by N Pre - 

gettable Counter 300p 
CD427AE Dual J -K Flip -Flop 1709 
CD4028AE BCOto Decimal 

Decoder 2709 
CD4047AE Monoºtable Multi - 

vibrator 18Sp Minimum Order E2. All goods brand new. TECHNOMATIC LIMITED All prices exclusive of V.A.T. Money refunded it not satisfied. P. & P. nqP for orders below M. Callers by appointment. Export Inquiries welcome. OEM, trade, collegeseges,,inquiries welcome. 54 SANDHURST ROAD, LONDON NW9 Tel : 01-204-4333 
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CONTI L 

ELI 
cases 

Tough little cases 
in glass -fibre poly- 
ester add very 

little to the cost of the 
job. Grey, with protected aluminium front 
panel (16 s.w.g.), and chassis and feet. 

dia. leads 
" PC/Ato I 6" 

PGA to I 30" 
'r PP/A 6" 

Elf 6"X4"X4" 
Long Elf 9" X 4" X 3" 
Giant Elf 8" X 53-" X 5" 

One off 
£1.79 
£1 .94 
£3.13 

Five off 
£1.63 
£1.89 
£3.02 

Also available less panels. 
No handles obtainable. 
Prices correct September 1974. 
Less for quantities. 
Prices include feet, P & P and 8% VAT. 

10 off 100 off 
volts incl. P. & P. 

110 or 160-260 17t -p 76,p 
110 or 160-260 19;.-p 18;.p 
110 or 160-260 17 - ,p p 16- 

'r PP/A 30" 110 or 160-260 19ìp 18ìp 
type none 110or160-260 29p 27p 

Stype none - 23p 21p 
Add 8% VAT. Min. quantity each type 10 off. Prices 
correct September. 1974. 

(UNTIL handles 
(1) No. 265.55. Anodised aluminium 
centre bar. Black plastic brackets with 
moulded -in core. 75mm @ £1.01. 
Five more sizes up to 254mm. 
(21 No. 281.1. Nylon. 112mm. Load 
50 Kg. @ 46p 
(3) No. 277. Ali., ground polished 
anodised 88mm. @ 98p. 120mm. 
@ £1.11. 
(4) No. 268. Satin ali. 57.5mm.98p; 
102mm. @ £1.06; 146.5mm. @ 
£1.22(5/6) No. 250. Black nylon. 
very comfortable. 75mm. @ 30p. 
110mm. @ 43p. 155mm. @ 69p. 
Prices include 8% VAT. 

The Contil DPM is a -complete instrument built on a 

single board with the O.E.M. in mind. Believed to be 
the lowest cost 21 digit DPM available, it requires 
only a 5V supply to operate. 
Ranges available are 200mV. 2V, 20V, 200V. uni- 
polar. Bi -polar models are available, also sample and 
hold. All models normally available ex stock. 

Brightlife neons 
(illustrated are 
PC/A or C. PC/F, 

PC/E, PC/G or I, 
PP/A or B. Q and 
S) are brighter and 
give an average 
of 25.000 hrs. life. 
The 0.5" dia. are red 
or white, the 0.375" 
are red, amber or 
white: these have 
three cap shapes 
and all may be sup- 
plied for 115, 240V 
or the PP neons in 
110, 240, and 440V 
with 6" or 30" 
leads. 

Prices 
include 

VAT. 

Less 
for 

quantity. 

Add 
P&P 

21p any 
quantity. 

Prices correct 
September 1974. 
Less for quantity. 

a`coomr9ho9 

(A £21.95 

WH 2.5 1 off £27.95 
10 off £26.95 

100 off £25.95 
Bi -polar +o 6.00 

Sample and hold 
module: +£3. 

Prices include P & P, 

but please add 8% 
VAT 

ÇIFMksacenhiser storage system 

Cabinets have stove enamelled steel frames in 
three heights all of equal width and depth. The 
frames are strong and rigid, fitted with top and 
bottom locating pegs and rear slots making 
stacking, wall or frame mounting positive and 
simple. 

1 off 
121, 122, 123, 124 £4.10 
251, 252, 253 £6.15 
501, 502, 503 £10.58 
254, 257, 258 £5.83 
504, 507, 508 £9.93 
Less for quantities. 
All prices include P.&P. and 8% VAT. 

Prices correct 
September 1974' 

4 off 
£3.74 
£5.60 
£9.61 
£5.31 
£9.02 

WEST HYDE 

121-r 
1-.77.7,_ 

WEST HYDE DEVELOPMENTS Ltd. Ryefield Cress. Northwood Hills, Northwood, Pad&HA61NN. 
Tel: Northwood 24941/26732 Telex: 923231 

Write or phone for new free catalogue 
WW -058 FOR FURTHER DETAILS 

JOHN 
CRICHTON 
Electronic Equipment 
558 Kingston Road, 

London, SW20 
Inland VAT add 8% 

Prices shown include P & P, other 
prices gladly on request. 

Carriage extra for overseas orders. 
Viewing by appointment please. 

Phone 01-540 9534 

TEST SET FREQUENCY RESPONSE 
CT381 
Frequency range: 
10kc/s-33MC/s in 
ranges. Accuracy 
centre frequency. 
F.M. deviation: (nominal) 
0-500kc/s above-4Mc/s 
0--400kc/e at 1.5Mc/s-4Mc/s 
0-165kc/s at 600kc/s-1.SMc/s 
falling to 3kc/s at 10kc/s. 
Output impedance: 
75 ohms resistive. 
Power supplies: 
Mains 100-120V and 180-250V. Frequency 
50-500c/s. Consumption 340W (nominal). 

Belling Lee radio frequency interference 
filter type Y2005S. 100 Amps. 400W. 440V, 
Single wave £15. 

nine directly calibrated 
± 3% of the indicated 

H EWLETT 
PACKARD 

430C Microwave power meter. £60 
H01 -8401A Leveller amplifier. £39 
8709A Synchronizer. £120 
8707A RF unit holder. £185 
87348 Pin modulator 7.0-12.4GC. £95 
8732A Pin Modulator 1.8-4.5 GC. £65 
8431A Bandpass filter 2-4GC. £40 
7970 Directional Coupler 1.9-4.1 GHz. £30 
8436A Bandpans filter 8-12.4GC. £95 
185A 800MHz Sampling oscilloscope. 
1858 Sampling oscilloscope. 

TINSLEY TYPE 4383E AUTO VERNIER 
POTENTIOMETER. 
PYE Precision vernier potentiometer 7568. 
1pV to 1.90100V in two ranges. Accuracy 
0.002%. 
SULLIVAN 72100 PRECISION POTEN- 
TIAL DIVIDER. 
Range: 
Input: 1, 2, 5, 10, 20, 60. 100, 200. 500, 
1000V. Output: 1V. 200 ohmsN. Accuracy 
of Ratio: 0.001% or better. 
CROPICO TYPE P10 PRECISION D.C. 

MUIRMEAD FREQUENCY ANALYSER 
TYPE D -669-B. 
Frequency range 30c/s-30kc/s. Accuracy 
better than 1.5%. Input voltage 300pV-100V 
for full scale deflexion. Smallest indication 
15pV. Maximum input voltage 300V r.m.s. 
Price £95. Full spec. on request. 
MUIRHEAD 2 -PH. LF. DECADE 
OSCILLATOR Type D880. 
Frequency range 0.01c/s-11.2kc/s (con- 

tinuously variable above 0.1c/s). 
V.L.F. 0.01c/s-0.1c/s in steps of 0.01c/s. 
Hourly frequency stability. 
Ranges X1. X10, X100 ±0.05% After 
Ranges X0, 1. V.L.F. ± 0.1 } 3 hours. 
T.F.801 D/1/SA.M. SIGNAL GEN E RATO R. 

Freq. range: 10 MHz to 485 MHz. Built-in 
crystal calibrator. Internal and external sine 

a.m. External pulse modulation. Calibration 
Accuracy: Using crystal calibrator, within 
± 0.2% over entire frequency range. R.F. out - 
out level 0.1 pV to 1V source e.m.f. £249. 
OA.1094A/3 H.F. SPECTRUM ANALYSER 
with L.F. extension unit type TM6448. 
Freq. range: 100 Hz to 30 MHz. Measures 

relative amplitudes up to 60 dB. Spectrum 
width 0-30 KHz. Sweep duration: 0-1, 0.3. 1. 

3. 10, 30 sec. and manual. Full spec on 

request. £685. 
OA.1094A/S H.F. SPECTRUM ANALY- 
SER. Freq. range: 3 MHz to 30 MHz in nine 

steps. spectrum width 0 to 30 KHz. Sweep 
distortion: 0-1, 0-3, 1_3, 10, 30 secs. and 

manual. Full spec. on request. £445. 
T.111 ROBAND TRANSISTORIZED 
SUPPLY. Mains input 110V or 230V, output 
0-50V at 5 Amperes cont. variable, overload 
cut-out. £49. 
REMSCOPE SO1/740 STORAGE 
OSCILLOSCOPE. 
Fluorescence: Yellow. resolution: 40 lines/cm 
E.H.T,: 8kV. display time: 10 mins-1 hr 

approx.. storage time: 1 week approx. £128. 
CD 1212 WIDE -BAND GENERAL- 
PURPOSE OSCILLOSCOPE. 
Employing plug-in pre -amplifiers for single ar 
dual trace displays. 
Wide -band pre -amplifier GIX 1251. Bandwidth: 
DC -4OMc/s I-3dB ± 1dB); 2.5c/s-4OMc/s 
AC coupled I -3d8 ± 1dB). Rise time 8 nano - 
sec approx. Sensitivity: 50mV/cm-5OV/cm in 

nine calibrated ranges with fine gain control. 
Dualtrace pre -amplifier CX 1252. Bandwidth: 
DC -24Mc/s (-3dB ± 1dB) AC coupled. Rise 

time: 14 nanosec approx. Sensitivity: 50mV/ 
cm-50V/cm in nine calibrated ranges with 
fine gain control. Full specification on 

request. £128. 
T.F,801 B/3/S A.M. SIGNAL GENERATOR. 
Freq. range: 12 MHz to 485 MHz in five bands. 
Built-in crystal calibrator. Full spec. on 

request. £220. 
CT. 373 TEST SET. Oscillator: 17c/a- 
170kc/s ± 1%, + 1 cis at ambient temp. 
0°C -45°C. Distortion Meter: Freq. range: 

20c/s to 20kc/s. distortion range: 10%. 30%. 
100% f.s.d. 0.5% readable. Signal input: 

POTENTIOMETER. approx. 500mV to 130V basic range. 250mV 
to 1300V extreme limits. Full spec. on 

Main Dial: 17 steps of 0.1 or 0.01V request. £98. 
according to the range selected: incur- AVO MODEL 3 VALVE TESTER. Enables 
porating a double pole switch which has 4" 
dia. copper studs faced with a 10% gold 

comprehensive characteristics to be plotted 

silver alloy, the multileaf phosphor -bronze 
br measuresu. veNes on a simple good/bad 

£55 basis. 
brushes are self cleaning. Accuracy ± 0.001%. 
L30047 CAMBRIDGE UNIVERSAL 

AVO Cl 160 VALVE TESTER. As above 
65 but in portable valise form. £. 

BRIDGE. 
Voltmeter Valve CT54 (Micovacl. with 

Viewing by appointment only. 

mains power supply (power supply not 
available separately). In strong metal case 
with full operating instructions. 2.4V -480V 
AC or DC in 6 ranges, 1 ohm to 10 Megohm 
in 5 ranges. Indicated on 4 in. scale 
meter. Complete with probe. £12.50 including 
O. and P. (Leads extra.I 

TEKTRONIX 
NON -PLUG-IN UNIT 
OSCILLOSCOPE. 
515A. DC-15MHz. £160. 
524AD. DC-10MHz. £100. 
MAIN FRAME OSCILLOSCOPES: 
543. DC-30MHz. 547. DC-50MHz. 
545. DC-30MHz. 545A. DC-30MHz. 
5458. DC-33MHz. 551. DC-27MHz. 
PLUG-IN UNITS. 
Type IA 1.50mV/cm to 
20V/cm5mV/cm. Not available 
Type 1A2.50mV/cm to separately. 
20V/cm. 
Type B. 0.005V/cm to 20V/cm. 0.05V/ 
cm to 20V/cm 
Type CA. 0.05V/cm to 20V/cm. 
Type D. 1mV/cm to 50V/cm. Type G. 

0.05V/cm to 20V/cm. 
Tyge L. 5mV/cm to 2V/cm. 0.05V/cm 
to 20V/cm. 
Type M. 0.02V/cm to 10V/cm. 
230 DIGITAL UNIT. 
Digital readout parameters. Pulse ampli- 
tude, pulse risetime and falltime, pulse 
width. time interval. 
R118. 10 -NS PROGRAMMABLE 
PULSE GENERATOR 
with Delay. 
PASSIVE PROBE P6006 wIth 10X 

attenuation, designed for oscilloscopes 
having an input resistance of 1 megohm 
and input capacitance of up to 55pf. 
Price £10. 
PROBE P6065 10X. 10 megohm. 
12.5pf, 500V D.C. max. Length Eft. 
Price £15. 

JOHN FLUKE 
821A VOLTMETER: ± 0.01% absolute 
accuracy, infinite input resistance at nil 

over entire 0-500V range. standard 
cell reference. polarity switch. taut -band 
suspension meter. in -line readout with 
automatic lighted decimal. no zero 
controls. 
803. DIFFERENTIAL DC/AC VOLT- 
METER. AC voltage 0-500V in 3 

ranges. DC voltage 0-500V in 4 ranges. 
Full spec. on request. 

TF.937 F.M/A.M. SIGNAL GENERATOR 
Freq. range 85 KHz to 30 MHz. The carrier 
freq. can be standardized against a built-in 
dual freq. crystal calibrator. which is complete 
with miniature loudspeaker as an aural beat 
detector. £87. 
TF.114H/S SIGNAL GENERATOR. Fre- 

quency range: 10 KHz-72 MHz. Stability: 
0.002%. High discrimination, plus crystal 
calibrator. Good r.f. waveform at all fre- 
quencies. Protected thermocouple level moni- 
tor. Full spec. on request. £220. 
TEST SET DEVIATION FM No 2. The 
carrier frequency range extends from 2.5Mc/s 
to 1OMc/s and from 20Mc/s to 10OMc/s in a 

total of eight bands: the deviation ranges are 
0 to 5kc/s. 0 to 25kc/s and 0 to 75kc/s. £48. 

RACAL UNIVERSAL COUNTER/ 
TIMER SA560(CT488) 

8 digit in - 
line read-out. 
Facilities 
include: dir- a!d rect frequency - "- -- - 

measurement rA7*. 
up to 100 a! ,..O a - , 

MHz: pulse, 
period, ratio, 
time interval 
and totalising 
measure- 
ments. Input sensitivityvariable from 300MV 
to 9V, three independent inputs, self -check 
etc. Full spec. on request. £145. 

ABM 

' e ., 
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G. F. MILWARD 

ELECTRONIC COMPONENTS 
Wholesale/Retail : ' 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

HALF PRICE OFFER! 
LIMITED PERIOD ONLY! 

KODAK RESIST COATED PRINTED CIRCUIT BOARD 

BOARD 
SIZE 

FIBRE GLASS PAPER 

-1 oz 1i4"-2 oz *"-1 oz '-1 oz 

Sing' Sided Doubl Sided Single Sided Doubt Sided Single Sided Double Sided Single Sided 

Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative 

75mmx100mm 14p 12p 15p 13p 8p 8p 8p 8p 16p 15p 14p 13p 8p 8p 

100mm x 150mm 27p 24p 29p 26p 15p 14p 19p 15p 33p 30p 29p 26p 15p 14p 

150mm x 200mm 53p 48p 56p 51p 30p 27p 37p 30p 66p 60p 60p 54p 30p 27p 

200mm x 250mm 88p 80p 92p 84p 51p 45p 63p 51p £1.10 £1.00 £1.02 92p 51p 45p 

250mm x 250mm £1.10 £1.00 £1.15 £1.05 65p 55p 80p 65p £1.38 £1.25 £1.30 £1.15 65p 55p 

12" x 6" 80p 70p 85p 75p 55p 45p 65p 55p £1.00 90p £1.10 £1.00 55p 45p 

12" x 12" £1.60 £1.40 £1.65 £1.45 £1.05 85p £1.25 £1.05 £1.95 £1.75 £2.10 £1.90 £1.05 85p 

EXTRA DISCOUNTS! ORDER 25 SHEETS OF ANY ONE TYPE -DEDUCT 20% 
ORDER 100 SHEETS OF ANY ONE TYPE -DEDUCT 30% 

IF ABOVE SIZES DO NOT MATCH YOUR REQUIREMENTS, ASK FOR QUOTE -CUT TO YOUR SIZE. 

THIS IS AN OFFER THAT YOU CANNOT AFFORD TO MISSI ACT NOW! 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price Ref. No. Capacity Voltage Price 
H8/2 2.5µF 16V 4p H7/5 80uF 16V 4p 
H8/3 3pF 50V 4p H7/7 100µF 10V 4p 
H8/3A 414F 50V 4p H7/7A 150µF 16V 5p 
H8/5 5µF 10V 4p H7/9A 125µF 4V 4p 
H8/6A 100F 10V 4p H7/10A 160µF 25V 3p 
H8/8A 16µF 16V 4p H7/11 160µF 25V Bp 
H8/9A 20uF 70V 4p H7/11A 150uF 10V 5p 
H8/10 22µF 50V 4p H7/13A 200µF 25V 8p 
H8/11 25µF 12V 4p H7/14 220µF 50V 10p 
H8/12 32µF 15V 4p H7/14A 220µF 16V 6p 
H8/12A 30µF 10V 4p H7/15 220µF 25V 5p 
H8/13A 32uF 50V 4p H7/15A 220µF 35V 10p 
H8/14 40µF 25V Sp H6/1A 250µF 4V 3p 
H8/14A 40µF 16V 4p H6/3A 320µF 2.5V 3p 
H8/15A 40pF 35V 4p H6/4 320µF 10V 4p 
H7/1A 50µF 10V 4p H6/4A 330µF 16V Sp 
H7/2A 64µF 2.5V 2p H6/5 330µF 25V 10p 
H7/4 64µF 15V 4p H6/5A 330µF 35V 16p 

NEW! NEW! NEW! NEW! 
An aerosol spray providing a convenient means of producing any number of 
copies of a printed circuit both simply and quickly. 
Method: Spray copper laminate board with light sensitive spray. Cover with 
transparent film upon which circuit has been drawn. Expose to light. (No 
need to use ultra-violet.) Spray with developer, rinse and etch in normal 
manner. 
Light sensitive aerosol spray .. .. £1.00 plus 
Developer and Etchant .. .. .. .. 50p postage 

MULLARD ELECTROLYTIC CAPACITORS 
071 end 072 series 

Working Capacitance Max. Ripple 
Type No. Voltage Vdc. uF Current at 50°C Weight Price 
071 16332 25 3300 3.7 amps lox 17p 
071 15472 16 4700 3.9 amps 1 oz 17p 
071 15682 16 6800 5.8 amps 1 }oz 22p 
072 15752 16 7500 + 7500 10.5 amps 3oz 37p 
07215113 16 11000 + 11000 13.8 amps 4foz 49p 
072 14113 10 11000 + 1000 10.6 amps 3#oz 37p 
072 16502 25 5000 + 5000 9.6 amps 3#oz 37p 
072 16752 25 7500 + 7500 12.6 amps 4foz 49p 
071 18681 63 680 2.1 amps 1 oz 16p 
07214173 10 16500 + 16500 13.4 amps 4#oz 49d 
106 and 107 series 
10616223 25 22000 17 amps 10oz f1.12 
107 10222 100 2200 10 amps 55oz 74p 

Type No. Voltage Capacitance Weight Price 
10215163 16 16000 8oz 40p 
104 90003 20 39000 16oz 
102 16802 25 8000 7oz SOp 
104 90002 40 21000 16oz £1 

A further 10% discount on lots of 100 of any one type. 

Please calculate the weight of your order and include appropriate postage. 

Not over Ordinary Parcels Not over Ordinary Parcels 
121b 63p 

21b 23p 141b 58p 
41b 30p 161b 63p 
6Ib 36p 181b 68p 
81b 42p 201b 73p 
10Ib 48p 221b 78p 

REMEMBER! ALL GOODS PLUS 8% V.A.T. 
G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 20p. 
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SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD 

Telephone 
Corner 

COMPLETE TELEPHONES 
NORMAL HOUSEHOLD TYPE AS 

SUPPLIED TO THE POST OFFICE ELL G.P.O. 

Only 99p 
P & P 45p EACH 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in working order. 

0'425p P&PDip EACH 

Tested and .- 
Guaranteed 
Paks 
B79 1N4007 Sil. Rec. diodes. 

1.000 PIV lamp plastic 4 
1 B81 Reed Switches 1" long }" dia. 

1 0 High sped P.O. type 50p 
' H35 Mix1 

00 etc. Markd ed and Unmarkeds. 
Germ. Gold bondd 

50p 
k 

H38 q Short lead Transistors. 
50 A JO NPN Silicon Planar types p 

H39 Integrated circuits, 4 Gates 
6 BMC 982.2 Flip Flops BMC 945 50p 

H41 n Power Transistors 
L Comp. Pair BD 131/132 50p 

H63 2N3055 Type NPN Sil. power tran - 
4 sistors. Below spec. devices 50p. 

H65 40361 Type NPN Sil. transistors 
4 TO -5 can comp. to 1166 50p 

H86 40362 Type PNP Sil. transistors 
" 4 TO -5 can comp. to H65 50p 

Mari Unmarked 
Untested Paks 

Bt Germanium Transistors 
50 PNP. AF and RF. 50p 

B66 Germanium Diodes 
50 1 50 Min. glass type p 

B84 Silicon Diodes DO -7 glass 
100 Equiv. to 0A200. 0A202 50p 

P86 Sil. Diodes sub. min. 
50p 100 IN914 and IN916 types 

B83 Transistors. manufacturers. 
p 200 rejects. AF. RF. sil and germ. 50 

H26 NPN Silicon Trans. 2N3707-11 
50p 40 range, noise amp. 

Power Transistors. PNP, Germ. NPN 
15 Silicon TO -3 Can. P & P 6p extra. Sop 

H34ip 

H67 
10 

3819tN Channel FETs plastic 
3 50p 

:PHONES 

LM380 
AUDIO IC 

We have just received a large consignment of LM380 
ICs. These are specially selected to a higher grade and 

are marked with the number SL60745. 
This fantastic little 3watt audio IC only requires two 
capacitors and two potentiometers to make an amplifier 
with volume and tone control. The quality is good and 
has to be be believed. 

Ourapecial r 1 O 0 complete with data 

price L ea and projects book 

Over 1,000,000 
Transistors a l 
in stock 

e 
We hold a very large range of fully marked, tested and 
guaranteed Transistors. Diodes and Rectifiers at very 
competitive prices. Please send for Free Catalogue. 

Our very popular 4p Transistors 
FULLY TESTED & GUARANTEED 

TYPE "A" PNP Silicon alloy. T0-5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN Silicon, similar ZTX300 range. 
TYPE" "H" PNP Silicon, similar ZTX500 range. 

Various Types Post & 

8 RELAYS FOR f 1.00 
Packing 27 

Make a rev counter 
for your car 

The 'TACHO BLOCK'. This encapsulated block will turn 
an, 0-1mA meter into a linear and accurate'rev. counter 
for any car with nomal coil ignition system. 

f 1'0D each 

TV Tuner Units 
Brand new by a famous 

manufacturer 

Data supplied £2.50 

Plastic Power 
Transistors 

NOW IN TWO RANGES 
These are 40W and 90W Silicon Plastic Power Tran- 
sistors of the very latest design. available in NPN or 
PNP at the most shatteringly low prices of all time. 
We have been selling these successfully in quantity to 
all parts of the world and we are proud to offer them 
under our Tested and Guaranteed terms. 
RANGE 1 VCE. Min. 15 1-12 13-25 28-50 

HFE. Min. 15 
40 Watt 20p. 18p 16p 
90 Watt 24p 22p 20p 
RANGE 2VCE. Min. 40 

HFE. Min. 40 
40 Watt 30p 28p 26p 
90 Watt 35p 33p 30p 

Please state NPN or PNP on order. 

High-speed magnetic counters ex. G.P.O. 
4 digit (non -reset) 4" X 1" X 1" 30p 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very competitive 
prices (from 10p each). These are all listed in our 
FREE Catalogue- see coupon below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calculator carries 
thousands of classified references between metric and 
British land U.S.A.) measurements of length, area, 
volume- liquid measure, weights etc. 
Pocket Size tip. Wall Chart tip. I 

LOW COST DUAL IN LINE LC. SOCKETS E1 

14 pin type at lip each 

16 pin type at 17p each }'Now new low profile type. 

BOOKS 
We have a large selection of Reference and Technical 
Books in stock. 

BUMPER BUNDLES 
These parcels contain all types of surplus electronic 

components, printed panels, switches, potentiometers, 
transistors end diodes, etc. 

2 LBS in weight for £1.00 
Post and Packing 27p. 

Our famous P1 Pak 
is still leading in value 

Full of Short Lead Semiconductors & Electronic 
Components. approx. 170. We guarantee at least 30 
really high quality factory marked Transistors PNP 
& NPN and a host of Diodes & Rectifiers mounted on 
Printed Circuit Panels. Identification Chart supplied 
to give some information on the Transistors. 

Please ask for Pak P.1. only 5 

Please send me the FREE Bi -Pre -Pak Catalogue. 
I enclose a large SAE with 5p stamp. 

PLEASE ADD VAT AT CURRENT RATE. 

NAME 

ADDRESS 

MINIMUM ORDER 50p. CASH WITH ORDER PLEASE: 
Add 15p post and packing per order. OVERSEAS ADD 
EXTRA FOR POSTAGE. 

Buy these goods with Accu. 

BI-PRE-PAK LTD 
R20'.e19 

Dept.B. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 46344. 
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TRANSISTORS 
Type Price(£) T£ ype price 

Type 

BD123 

Prrc 

0-00 
gD124 0"40 

BF336Pric 035 
BF337 0.35 

C708FPrlc 013 
C111E 0311 

Z X500ic 017 
ZTX502 0-172N3820 

2N3819r/c 0 35 
0- 

DO OD 

AA113 015 
THYRISTORS, TRIACS AND TRIACS 

AC107 
AC117 

0.35 
Oß1 

BC119 
BC125 

0-21 
022 80130Y 1-42 BF485 0.10 CRS1140 0-15 ZTX504 0"42 2143823 14 AA119 0.0' WITH TRIGGER 

AC126 025 BC125B 025 BD13I 0.45 8F459 0-57 CRS3//0 035 ZTX802 024 2N3866 1-70 AA129 0. 

AC127 025 BC126 020 BD132 0-50 BF596 0.70 D40141 0.15 2N525 0.80 2N3877 0" AA143 01 IF VRM: 50V 100V 200V 400V 600V 
AC128 O25 BC132 015 80135 0.10 BF597 0.15 E1222 035 251898 023 2N3904 0.1 ' AAZ13 11' I.6A 20/-1- 23/26/27 25/28/30 35/38/40 45/52/55 
AC141 
AC141K 

024 
027 

BC134 
BC135 

020 
0.15 

BD136 
BD137 

0.46 
048 

BFR4I 0.30 
BFR61 Oß0 

E5024 
ME6001 

020 
0.16 

214697 
214706 

015 
0.12 

2543905 
2143608 

04 
0.1 

BA100 
BA102 

.5 ß 3A -/-/- -/28/30 -134/36 -/50/52 -/66/70 
AC142K 0-19 13C138 1120 8D138 030 BFT43 055 ME6002 0.17 2N706A 0"15 2144032 001 BAIIOU " A 26/-/- 30/-1- 38/-/- 60/-/- 75/-/- 
AC151 0.21 BC137 020 8D139 035 BFWIO 0.55 ME8001 0i8 2N708 0"15 2141036 0-5 BA115 4 6A 29/-1- 33/44/46 42/56/58 68/80184 80/100/105 
AC152 025 BC138 020 130140 0.82 BFW71 035 MJE340 000 214744 030 2144046 0.3 8A141 01 A 32/-/- 38/50/52 47/64/61 75/92/97 90/114/120 
AC153K 0ß1 BC142 0-30 80144 2-10 BFW16A 1-70 MJE341 0.72 2N914 015 2N4058 0"1 BA145 01 IOA 36/-1- 42/60/63 51/74/78 84/104/109 100/128/13 
AC154 020 BC143 0"35 BD145 0-75 BFW30 1.38 MJE370 0-05 214916 080 284123 01 BA148 0.1 16A -/-/- -/82/90 -/86/95 -/132/140 -/175/185 
AC176 025 BC147B 0.13 8D163 0-07 BFW59 010 MJE52o 0-05 2N618 042 2,14124 0P1 BA754 01 
AC187 085 BC148 0P12 BD183 038 BFW60 020 MJE521 0"05 251930 0-35 2N4128 0 BA155 0.1 

AC187K 085 BC149 0.14 80234 0 75 BFW90 028 MJE2955 120 2N1304 02Notes: 2144230 1 BA158 O1prices Alln1 are in pence per unit. First price in each group is 

AC188 0125 8C152 025 813518 0.78 BFX16 225 MJE3055 0-74 2N130S 021 2N4248 Of BA147 thyristor, second is triac, third is triac with trigger. Encapsulation 
AC188K 020 BC153 020 B0520 018 BFX29 0.30 MM721 070 2141306 0'31 2144284 01 BAX13 0 -.epends on current rating and device type. Connection data supplied 
AC193K 0"30 BC754 020 80X18 1.45 gFX30 0.35 MPF102 010 281307 0122 2144286 01 BAX18 O ich each device. Quantity enquiries welcomed. 
AC181K 0 32 BC757 045 BDX32 2-55 BFXB! 025 MPSA05 0.17 2N1308 01215 2N1286 0.1 BB103 0 
AC728 025 8C158 013 BDY18A 0"34 BFX85 026 MPSA55 050 2141300 040 2144259 0.2 138104 0. 

0- ACY39 -0.68 BC159 015 BDY18 118 0FX86 020 MPS8566 021 2141813 0.34 2144290 0P1 BB105B 
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10105G 
BRIOD 0- INTEGRATED THIS MONTH'S SPECIAL OFFERS: 

AD143 031 BC1888 0.13 BF117 0.45 BFY18 0 53 MPSU55 1 26 2141893 0.48 2144871 0-2 BY100 .1 Bourns model 3600 Knobpots j)in. 
A0149 0 50 BC169C 013 13F120 035 BFY40 0"10 MPSU56 120 2142102 0P31 284002 1.3 BY103 0 , CIRCUITS dia. Ten Turn precision pots SkS2 
AD781 O u BC770 0.15 8F121 025 BFY41 043 OC28 038 282217 0"30 2515042 1.0 BY126 0.1 Resolution 0.023% Manufacturer's 
AD762 0 It BC171 0.15 13F123 0ß8 8PV50 025 OC28 0-05 2112218 040 2N5060 0ß BY127 0.1 1000+price is E5.58 Our price for 
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AF716 0-25 gC176 0-22 BF158 025 gFY57 0.32 0C42 0 35 2142222A 0.50 2N5087 0.3. 0N184 O5 0A3048 0.70 TAABlO 1.44 Morganite I}in. 20 -turn cermet 
AF117 020 BC177 0-20 8F159 027 BFV64 042 0C44 0i5 2N2389A 042 2145294 0.3 BY178 1 CA3085 1-00 TAA861A trimmer IOO12, I k, 2k2, 25k (type 80) 
AF118 050 8C178 020 8F180 022 BFY72 0 31"0C45 015 2142401 0.80 2145298 0.3 :Y179 0.7 MC1307P 1.10 040 52p each 
AF121 0.30 BC1788 022 BF181 0.45 BFY90 0-70' OC70 015 2N2484 0141 2145298 0.38 BY206 0.31 MC1310P 2-0/ TAD100 142 8 x 5 in, 150 loudspeakers -ferrite 
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AF127 
AF139 

020 
0'35 

BC183 
gC183K 

0.11 
0-12 

13F173 
BF177 

025 
0 30 

BPX52 1"90 
BRC4443 O.O 

0075 
OM 

025 
0.25 

2142904 
2p12904A 

0'22 
026 

2145458 
2145404 

0 35 
1 85 

0A90 
All 

0 
00 

MC1351P 0"75 
MC1352P 072 

TBA4800 1-24 
TBA500 1`55 

AF147 0-35 BC783L 011 BF178 033 BRY39 040 00810 030 2N2905 0.72 2145496 2.05 0A95 0-0 MC1358PQ TBA5000 2-00 PLEASE ADD 8% FOR V.A.T. 
AF149 045 BC184L 0i3 BF179 0 33 gR101 0 35 00738 02t 2¡J2905A 0.73 2N6027 0.65 0A200 0"1 1.85 TBA510 1St P. & P.: U.K. E048 PER ORDER 
AF178 035 gC188 0-25 gF180 0.35 BSW84 0 30 OC140 0 30 2829280 0.13 286178 0 71 0A202 04' MC1196L 047 TBA5200 2'72 OVERSEAS AIR MAIL: AT COST 
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AF181 030 BC212L 0 12 BF183 O µ gSX76 015 OCP71 0"W 2N3019 0.75 2SC1172Y 2J' 51916 III MFC4060A T8A540 220 magazine copy date. All prices subject 
AF186 0.10 BC213L 012 gF184 024 BSX82 0.52 08188 2.19 2N3053 021 38140 121 N4001 0.70 TBA5400 221 to availability. Please send S.A.E. 
AF239 0-10 8C214L OIS BF185 020 BSY19 0.52 ON236A 065 2N3054 035 40250 0 144002 0 MFC6040 001 TBA5500 328 for lists. 
AF279 069 BC238 0 10 8F194 0i5 

0 15 
BSY41 022 

0.50 
ORP12 0.55 

2-05 
2N3055 000 

0"5/40361 
40327 0.4 

0-4 
N4003 5F0 PA283 1-00 

1.91 
TBA560C 2-71 
TBA580C0 AL100 

AL102 
AL103 

010 
1.10 
1"10 

BC261A 
BC262A 
BC263B 

020 
0 18 
025 

BF195 
BF198 
BF197 

0.15 
017 

BSY51 
BSY58 080 
BSY65 0.15 

1420088 
R2010B 2.10 
TAG314001'5/ 

283133 
2143131 
2143232 

000 
1.32 

40362 
40429 

03' 
0-0' 

144004 
144005 
N4008 

0 0 
0"11 

SL411A 
SL901A 2"40 
SL9178 3.110 

2r72 
T8A570 117 EAST 

AL113 905 BC267 016 BF198 020 
025 

B5V78 040 
028 

TIC44 024 
044 

2843235 110 
024 

40439 2-6 
03 

N4007 0.1 31476003N 2.02 
95 

TBA811 0.76 
080 AU103 

AU710 
AU113 

1.40 
1.10 
1"70 

BC268C 
BC294 
BC300 

011 
Oß7 
0.50 

BF799 
BF200 
8F218 

035 
0'35 

BSY9I 
8T10113001 05 
BT10115001iS 

T1C46 
T1C47 
TIC29A 

03 
0./0 

283254 
2143323 
21)13391A 

0"41 0-233 AC128 
AC176 
AC141K 

03 0 
N4148 
Nµ48 
145100 

0 
"1' 
0-1 

SN76013141 
SN7801314D 

1.72 

TBA673 
TBA700 10 
TBA72002ß0 CORNWALL 

...70"12 BC301 0-35 8F222 1-04 
015 

8T102/3001.02 
1.12 

TIP30A 034 
005 

2N3702 013 
0.15 

AC142K 0.5 145401 0-1 SN76023N 1.95 
2142 

TBA75001"51 
1.75 

OA 
B 8C108 

014 
012 

BC3078 
BC308A 0 

.10 
BF441J 

0.20 
020 
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BC1088 013 BC309 0"15 BF244 0.14 gU108 325 TIP34A 113 2143708 0-10 AC188K 011 N5404 O. TAA350 1.54 TBA920Q 329 
BC108C 0-14 BC323 0.34 BF250 0-45 BU126 1.93 TIP41A 0.40 2N3707 0.13 AC103K 0/1 N5406 0 TAA435 0.85 115 
BC109 0.13 8C377 022 8F255 045 gU204 1"90 TIP42A 001 2143715 2"30 AC194K 011 N5407 0 TAA450 1.55 TBA920Q 321 CALLINGTON, 
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ON 
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CORNWALL, PLI7 8PZ 
BC115 020 : Y42 010 BF259 003 BU209 2"5S ZTX300 0.18 2N3772 1.90 BC143 0.7' x V 0i TAA6300320 Z14414 120 Telephone: Stoke Climdand 
0C116 0 BCY 71 022 BF262 0.70 BUY77 2"50 ZTX304 022 2143773 2"00 1 W TAA8305 320 u6A9951592.52 (05797) 439. Telex: 45457 A/8 
gC117 020 BCY88 2.42 BF263 0 70 BUY78 2-55 ZTX310 0.10 2N3790 4-15 x -3-68V 0.1 TAA700 3.30 MERCURY CALGTON. 

THE NEW NELSON -JONES FM TUNER 

What are the important features to look for in an FM tuner kit t 
the latest and best in circuit design such as: 
MOSFET front end for excellent cross modulation pertormance and low noise. 
3 GANG tuning for high selectivity. 
VARICAP tuning diodes In back to back configuration for low distortion. 
CERAMIC filters for defined IF response. 
INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM rejection. 

PUSH-BUTTON VARICAP DIODE TUNING 
(6 Position) ('WWI JUNE '73) 

Exclusive Designer Approved Kits 
Naturally it must have an attractive appearance when built, but it must also embody 

PHASE LOCKED Stereo decoder with Stereo mute, see below 
LED fine tuning indicators. 
IPUSH BUTTON tuning (with AFC disable) over the FM band (88-104). 
IC STABILISED and SIC protected power supply. 
CABINET double veneered against warp. 

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

Basic tuner module prices start as low as £12.31, with complete kits starting at 
£26.95 (mono) + P.P. 65p. and of course all components are available separately. 
Our low cost alignment service is available to customers without access to a 

signal generator. Please send large SAE for our latest price lists which details all of 
the many options and special low prices for complete kits. All our other products 
remain available. 
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the 
lowest distortion P.L. decoder available. THD typically 0.05% (at Nelson -Jones 
Tuner 0/P level)! Supplied complete with Red LED. 
Price £7.02 when bought with a complete N -J tuner kit or £8.29 if bought 
separately (P.P. 21 p. ) 
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available 
for this purpose. 

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

NEW LOW COST STEREO TUNER Available as basic or complete kits 

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

TYP. SPECIFICATION 
2µV for 30dB S/N 
Image rejection 40dB 
IF rejection 65dB 

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

PRICE Complete stereo kit £28.42 
Complete mono kit £24.19 

VAT at 8% is included in all prices P. & P. 65p AO\ 
INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1TW Phone Swadlincote (0283 87) 5432 Telex 377106 
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A VCO FXII by FHACHI 1Hz to 100KHz 
for £5.75 P. & P. 15p. 

Size: 2 in. long; 18 in. wide; é in. high. Input: 12 to 24V DC (not centre tapped) 18V input giving 10 volt constant 
amplitude output. 

Requires only a 1 me9 ohm potentiometer to tune entire range -or can be swept with a sawtooth input. 
Enormous possibilities -music; synthesizers; filters; communications; frequency modulation, etc. 

Detailed application sheet with all purchases. 

FHACHI RAMP MODULE FX21 FHACHI FILTER MODULE FX31 
24 volt DC input for 18 volt sawtooth output. Requires only external Designed for use with VCO FX11 and RAMP FX21. This completes 

capacitor and 100K ohm potentiometer to control frequency range the 3 building blocks required for a basic low -frequency Spectrum 

up to 100KHZ (eg 50 mfd electrolytic gives sweep of approx 1 cm Analyser that covers 100 HZ to 50 KHZ. The additional components 

per second). In or out sync capability. Price £5.75. P. & P. 15p. required are discrete resistors and capacitors, etc. (No inductances 
or specialized components are needed.) Price £13.00. P. & P. 30p. 

Fibre glass P.C. board to mount FX1 1 , 21 and 31 ready drilled. Connection details and list 

of additional component required supplied with each order. £2.50 P. & P. 30p. 

TEKTRONIX 545B Oscilloscopes. From As 
New to well used condition. Main frame 
Prices from £225. 

AT LAST -50 MHZ TWICE for under 
£200. 

HEWLETT PACKARD Oscilloscope 
type 175A for £185. 

AMERICAN SWEEP GENERATOR type 
TRM 3 15 to 400 MHZ. £300. 

AMERICAN AM GENERATOR Type 497. 
4 to 400 MHZ. Supplied with leads. etc.. for 
240V 50 HZ operation £35. 

BRAND-NEW 12ín. 
LONG PERSISTENCE TUBES 

New stocks -new price. Only £550 
(whilst stock lasts) 

Ideal for SSTV: educational purposes. 
Type 12DP7A, connections. voltages etc. 
Price includes carriage & VAT. 

MODERN TELEPHONES type 706. Two - 
one grey £3.75 ea. Two-tone green £3.75 ea. 
Black £3.75 ea. P. & P. 25p ea. 

deal EXTENSION Telephones with standard 
GPO type dial, bet and lead coding. £1.75 ea. 
P. & P. 25p. 
All telephones complete with bell and dial. 

CONSTANT VOLTAGE 
TRANSFORMERS 

1 Kilowatt etc. 
S.A.E. with requirements. 

FENLOW LOW FREQUENCY ANALYSER 
type SA2 with recorder. £175. 

SOLARTRON CD523 Single Beam Oscillo- 
scope 3db at 10 MHZ; 1mV max sensitivity. 
DC coupled down to 1 vol. 4in. flat faced PDA 
tube. TB from 1 secs. per cm. to 0.1 microsecs. 
per cm. plus times 5 expansion £50. 

MARCONI TF 195M-0/40 KHZ Sine Wave 
Generator 0/40 Volts output Metered. These 
must go £7.25. 

MARCONI TF 801B. AM SIGNAL GEN- 
ERATOR. 12 to 470 MHZ. In good working 
condition £90. 

MARCONI VVM TF1041 £22.50. 

MARCONI TF 428C. Measures AC 100MV 
to 150V 20HZ to 15 MHZ. Measures DC 4OMV 
to 300V. Complete with probe. Standard 240V 
operation. £9 ea. 

MARCONI TF899. Measures 2OMV to 2V 
AC. 50 HZ to 100 MHZ. £10 each. 

POTENTIOMETERS 
COLVERN 3 watt. Brand new. 25K at 13p ea. 

MORGANITE Special Brand new. 2.5: 10: 
100: 250; 500K: lin. sealed, 17p ea. 

BERCO 2 Watt. Brand new, 5:10: 50: 250: 
ohms: 1: 10:25: 50K et 15p ea. 

STANDARD 2 meg. log pots. Current type 
15p ea. 

INSTRUMENT 3in. Colvern 5 ohm 35p ea.; 
50K and 100K 50p ea. 

BOURNS TRIMPOT POTENTIOMETERS. 
20: 50; 100; 200: 500 ohms: 1: 2: 2.5: 5: 10: 
25K at 35p ea. ALL BRAND NEW. 

RELIANCE P.C.B. mounting. 270: 470: 
500 ohms: 10K at 35p ea. ALL BRAND NEW. 

VENNER Hour Meters -5 digit, wall mount 
-sealed case. Standard mains. £3.75 ea. 
P. & P. 45p. 

TRANSFORMERS. All standard inputs. 
Gard/Perm/Part. 450-400-0-400-450. 180 
MA. 2 X 6.3v. £3 ea. 

FANTASTIC VALUE 
Miniature Transformer. Standard 240V 
input. 3Volt 1 amp output. Brand New. 
65p ea. P. & P. 15p. Discount for 
quantity. 

Large quantity LT. HT, EHT transformers and 
chokes. 

Vast quantity of good quality components 
-NO PASSING TRADE -so we offer 
3 LB. of ELECTRONIC GOODIES 

for £1.50 post paid. 

CRYSTALS. Colour 4.43MHz. Brand New. 
£1.25 ea. P. & P. 10p. 

Beehive Trimmer 3/30 pf. 
Brand new. Qty 1-9 13p ea. P. & P. 15p; 

.10-99 1Op ea, P. & P. 25p; 100-999 
7p ea. P. & P. free. 

CAPACITOR PACK 50 Brand new compo- 
nents only 50p. P. & P. 17p. 

P.C. MOUNT SKELETON PRE-SETS. 
Screwdriver adjust 10, 5 and 2.5M @ 2p ea. 
1M, 500, 250 and 15F. yo 4p ea. Finger ad- 
just 10. 5 and 2.5M @ 3p ea. 1M, 500, 250 
and 25K C 5p ea. Min P. & P. 10p. 

1000pf FEED THRU CAPACITORS. Only 
sold in packs of 10-30p. P. & P. 10p. 
RECTANGULAR INSTRUMENT FANS. 
American Ex-equ. Size 41 X 41 X 11". 115 
Volt. Very quiet £3 ea. P. B& P. 37p. 

DELIVERED TO YOUR DOOR 1 cwt. of 
Electronic Scrap chassis, boards. etc. No 
Rubbish. FOR ONLY £350. N. Ireland f2 extra. 

P.C.B. PACK S & D. Quantity 2 sq. ft. -no 
tiny pieces. 50p plus P. & P. 20p. 

FIBRE GLASS as above £1 plus P. & P. 20p. 

TRIMMER PACK, 2 Twin 50/200 pf ceramic: 
2 Twin 10/60 pf ceramic: 2 min strips with 4 
preset 5/20 pf on each: 3 air spaced preset 
30/100 pf on ceramic base. ALL BRAND NEW 
25p the LOT. P. & P. 10p. 

ALMA precision resistors 200K: 400K: 497K: 
998K: 01% 27p ea.: 3.25K, 5.6K. 13K -Q1% 
20p ea. 

RELAYS 
Varley VP4 plastic covers 4 pole do 15K - 
33p: 58K -40p ea. 

HF Crystal Drive Unit. 19in. rack mount. 
Standard 240V input with superb crystal oven 
by Labgear (no crystals) £5 ea. Can. E1.50. 

ROTARY SWITCH PACK -6 Brand New 
switches (1 ceramic: 1-4 pole 2 way etc.). 
Sop. P. & P. 20p. 

Modern Version of VCR 138. Flat faced. Side 
connectors PDA. £2.50 ea. P. & P. 37p. 

BASES for above 20p. P. & P. 15p. 

GRATICULES. 12 cm. by 14 cm. in High 
Quality plastic. 15p each. P. & P. 5p. 

PANEL mounting lamp holders. Red or green. 
9p ea. Miniature. PANEL mounting lamp with 
holders -10V 15MA Sp ea. 

BECKMAN MULTITURN DIAL 
Model RB. Brand new. 
£1.90. P. & P. 10p. 

FIBRE GLASS PRINTED CIRCUIT 
BOARD. Brand New. Single or Double sided. 
Any size 14p per sq. in. Postage 10p per order. 

LIGHT EMITTING DIODES (Red) from 
Hewlett-Packard. Brand New. 38p ea. 
Information 5p. Holders 1p. 

METERS. Ernest Turner Model 402. 100 
micro amps. BRAND NEW. Lousy scale - 
hence £2.25 ea. P. & P. 25p. 

METERS by SIFAM type M 42, 25-0-25 
micro amp. Scaled 25 0 25 green: 250-0-- 
250 red: linear. As new. £2.95 ea. P. & P. 37p. 

VISCONOL EHT CAPACITORS 
0.05mfd 2.5kv Sop ea. 0.01mfd 5kv 40p ea. 
0-05mfd 8kv 50p ea. 0.01mfd 10kv 50p ea. 

BLOCK PAPER CAPACITORS AVAIL- 
ABLE. S.A.E. with requirements. 

PHOTOCELL equivalent OCP 71. 13p ea. 

MULLARD OCP7O 1Op ea. 

LOW FREQUENCY WOBBULATOR 
Primarily intended for the alignment of AM Radios; Communication Receivers: Filters, etc., in the range of 250 KHZ to 5 MHZ, but 
can be effectively used to 30 MHZ. Can be used with any general purpose oscilloscope. Requires 12V AC input. Three controls - 
RF level; sweep width and frequency. Price £8.50. P. & P. 35p. 
A second model is available as above but which allows the range to be extended down in frequency to 20 KHZ by the addition of external 

capacitors. Price £11.50. P. & P. 35p. 
Both models are supplied connected for automatic 50 HZ sweeping. An external sweep voltage can be used instead. These units are 

encapsulated for additional reliability, with the exception of the controls (not cased, not calibrated). 

DON'T FORGET 

YOUR MANUALS 

S.A.E. WITH 

REQUIREMENTS 

MAKE YOUR SINGLE BEAM SCOPE 
INTO A DOUBLE WITH OUR NEW 
LOW PRICED SOLID STATE SWITCH. 
2 HZ to 8 MHZ. Hook up a 9 volt battery and 
connect to your scope and have two traces 
for ONLY £6.25. P. & P. 25p. 
STILL AVAILABLE our 20 MHZ version 
at £9.75. P. & P. 25p. 

20HZ to 200KHZ 
SINE AND SQUARE WAVE GENERATOR 

In four ranges. Wien bridge oscillator thermistor stabilised. Separate 
independent sine and square wave amplitude controls. 3V max sine, 
6V max square outputs. Completely assembled P.C. Board, ready to use. 
9 to 12V supply required. £8.85 each. P. & P. 25p. Sine Wave only 
£6.85 each. P. & P. 25p. 

MARCONI TF 1331 Double Beam Oscillo- 
scope DC -15M HZ. Sensitivity 50mv/cm. 
5 in. flat face tube. TB 0.1 micro sec/per cm. 
to 0.02 micro sec/per cm. with expansion. 
Complete with copy of manual £95. 

WIDE RANGE WOBBULATOR 
5 MHZ to 150 MHZ (Useful harmonics up to 1.5 GHZ) up to 15 MHZ sweep width. 
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10.7 or TV 

IF alignment, filters, receivers. Can be used with any general purpose scope. Full 

instructions supplied. Connect 6.3V AC and use within minutes of receiving. 

All this for only £6.75. P. & P. 25p. (Not cased, not calibrated.) 

Unless stated -please add £1.50 carriage to all units. 

VALUE ADDED TAX not included in prices -please add 8% 

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order 

Open 9 am to 6.30 pm any day (later by arrangement.) IUL'F- * LT D 
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916 
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ADVANCE SQUARE 

WAVE GENERATOR 

SG21 

Frequency Range 9Kc/s to 100Mc/s, 

Rise time less than 1nS Ex -Demon- 

stration. New condition in manufac- 

turer's original carton. 

Computers Accessories 
MEMORY DRUMS - 
SAVE OVER 50% ON 
ORIGINAL COST 
Sperry Floating Head J1 01 Memory System 
* 256 Data Tracks 
* 1000 bits/inch 
* 8 Megabits 
* Speed 3000 rpm 
* Access time 10 millisec. 
* Data transfer rate 1.65 megabits/sec. 
* Recording bit density 1050 bpi 
* Complete with electronics for interfacing 

to DEC PDP8 

Vermont 1004 Memory Drum 
* 128 Data Tracks 
* 650 bits/inch 
* 4.4 Megabits 
* Speed 3000 rpm 

RING NOW FOR LATEST 
ON BRAND NEW DRUMS 
OR EX -DEMONSTRATION 
MODELS 

\WIDE RANGE OF SPARES FOR THE FOLLOWING 
COMPUTERS ICI 1500, ICL 1900, SYSTEM 4, 4100. 

803, AM P EX, etc. 

COSSOR VISUAL DISPLAY DID400. Con- 
sisting of Keyboard & Display 402 stand alone 
capability for alphanumeric data entry. Available 
from £500. Please phone for details. 

9Kds to 10OMds continuously variable. 

Accuracy ±4%. ±1%F.S. 

MAIN OUTPUT 20mV-1V into 50 ehm external 

termination continuously variable. 

Accuracy ± b 2V. 
Maximum output on open circo 

RISE TIME lesa than 1 nS up to 500mV. 

TRIGGER OUTPUT Iter - 
0.2. 0.4. 1.0.2.0V inno 50 ohm external 

4V. 
mination maximum output on open circuit 

Rise time nominally 
Fall time nominally 3.5nS. 

Size: 17 inW . 51inH. Sin D. 

Wt 7.1 lb. 
LAST USTED PRICE (95 

OUR PRICE £35 PIP f1.50 

Also available SG21 A 

f 00Kc/s-30Mc/s. 

ALPHANUMERIC nx 
TUBES 87971 

The Alphanumeric 
NIXIE tube has the ability to display all the letters of the alphabet, numerals 0 thm 9 and special characters in a single tube. 

From the standpoint of both readability and electrical characteristics, the Alphanumeric NIXIE tube provides many unique benefits including * All DC operation * Uniform, continuous line characters of equal height * Memory with simple 
solid state drive circuits * Readability in high ambient light... 200 footlamberts brightness * Long life with no Toss of brightness * Character height 2}ins. 

Price only 99p each plus 16p 
JUSTARRIVEO 

NIXIE TUBES NUMERIC ONLY. PHONE FOR DETAILS LARGE QUANTITIES 

Little used DEC PDP8 systems 
available for immediate delivery 
at special prices as a result of 
cancelled project 

t4UrR1YU1- FM»:. .. 

tl1 Illisf 

7 ----11r7M 71 771 
PDP8E 12K Processor complete with 

Facit 4001 High Speed Reader (500 cps) 
Data Dynamics BRPE 114 Punch (110 cps) 
ASR33 Teletype 
Sperry J101 8 megabit Memory Drum 
Une Printer 
Rack -mounted in double cabinet 

PDP8E 4K Processor complete with 
Facit 4001 High Speed Reader (500 cps) 
Data Dynamics BRPE 114 Punch (110 cps) 
ASR33 Teletype 
Complete in cabinet 

A PHONE CALL CAN SAVE YOU 
A BOMB! RING NOW FOR PRICE! 

SPECIAL OFFER OF COLOUR T.V. 
AND F.M. MEASURING EQUIPMENT 

BY WANDEL AND GOLTERMANN 
VZM 1 Measuring set for measuring phase and amplitude modula 
lion distortion for Colour T.V. Sub carrier (PAL Systems) £495.00 
V2M2 Measuring set for measuring phase and amplitude modula- tion distortion for Multichannel FM radio systems with bass bands 
up to 12 Mc/s. £295.00 
VZM83 Generator and Receiver used to measure transmission 
distortion on FM radio link systems. Superimposed signal 
52/304/556kHz. £275.00 

av07£lg.g0 
Fully tested and checked, 

one free calibration. 
12 months With calibration. 

Leads and batteries extra. Leather cases for above /3.50. Ever -ready 
case enables the 

meter to be used while in case 15. 
*Please its 

Plash -pr 
for fully 

tropicalise 
mu -metal shield. l3 0f and 

TELETYPE PUNCH 
BRPE High-speed punch, Self-contained, consists of punch 
unit, base. motor unit. For use in many data communication 

systems. Operating speeds up to 100 
characters per second (1 100 words per 
minute). Available for punching 5. 6. 7. 
or 8, level codes. into tape. Syn- 
chronous, parallel -wire input. £145 

WELMEC 7 & 8 HOLE 
ELECTRO -MECHANICAL 
PUNCHES & READER 

Models S110 and R82C. 17 char. per sec. Rebuilt. available 
from stock. £45. 

ICT KEYBOARDS 
In original packing -Numerical from £450. 
In original packing -Alpha -numeric. Prices from £1 8-00. 
Magnetic Tape Transporters AMPEX TM4, TM2. TM7. FR300. 
IBM 7330. POTTER. From £89.00. 

TAPE READERS 
Photo -electric Readers for all colour paper 
tapes up to 1 in. 
1CL Type 2640 (250 cps). Elliott T2/94 (250 
cps). Elliott D4/42 (500-1,000 cps). 
Available with full warranty. 
Prices from £220. 

HEWLETT PACKARD DIGITAL RECORDER MODEL 565A 
Data Entry. parallel to 11 columns. Print Speed 5 lines per 
second. PRICE £8500. 

Stop Pros: 
TEKTRONIX 453A Listed at over f 1300. 
Special Offer this month -£795. 

PROGRAMME BOARDS BY SEALECTRO 
These boards are basically a multi -pole multi -throw switch device 
consisting of a X -Y Matrix with two contact decks in the Z Plane 
running at 90 degrees to each other. Contact is made by either. 
shorting or plugging in pins. Ideal for prototype work, etc. Boards 
available in 2 planes. 24 X 50 £29.20 X 11 £15. 

SPECIAL OFFER OF TELEPHONE 
CARRIER TEST EQUIPMENT 

An unusual offer of a system up to 15 Mc/s for the measuremem 
of level attenuation on telephone carrier equipment and wide 
band radio relay systems. 
SIEMENS sweep frequency system consisting of: 3W518 Level 
Oscillator 10 Kc/s -17 Mc/s: 3D335 Level Selective Meter 10 
Kc/s -17 Mc/s: 3W933 Sweep Attbchmentr 3D346 Large Screen 
Level Tracing Receiver. Offered as a complete system as a 
32M701. 
Special Offer less than Half -Price 
Enquire for individual items P.O.A. 
Also available manual point to point system consisting of: 
3W518 Selective Level Oscillator 10 Kc/s -17 Mc/s 
3D335 Selective Level Meter 10 Kc/s -17 Mc/s 

Price Per Pair 50.00 
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.2i9ddiorjumizori4, 

LIMITED 
QUANTITY 

Made to meet the most 

stringent 
Government 

SeNjCe Standards 

DC- 
40MNz 
DUAL 

TRACE 
T 484 oscilloscoDpe_ 

$ola C Dual Trace 
3% accuracy 

Dis- 

plays. MPLIFIER. 
Bandwidth: 

DD.C.- si 
TRACE y 

se 
Mc/s. 

50 mV/cm,m 

14 nanosecs. 

Sensitivity: 

input Impedance, 

1 M.ohm 26PF. Measuring 
Accuracy: 

,pith calibrator. 9 
gecm o" 

direct. ±3% tco nanosec-_`. . 

SPECIAL OFFER 

Brand New Digital Vo't Meter 

NEW LOW, LOW ?RICE 

£37.50 

* With 4 independent inputs * 3 digits 

plus polarity * range switching without 

breaking current measuring circuit * High 

input impedance on voltige * low input 

impedance on current. 

Frequency Range 300Hz-500Hz on volts. 

Measures O.O1mV-600VDC. 1nA- 

999mA current. 1 mV -6C OVAC. 100nA- 

999mA. 
NEW CONDITION IN MANUFACTURER'S 

ORIGINAL PACKING 

PRECISION A. C. 
MILLIVOLTMETER 

VF 252 BY 
SOLARTRON 

£75 
- * 1% Accuracy on all ranges 

* 0.5% Long Term Stability 
* 1.5mV-150V f.s.d. Sensitivity 

Range 

* < 20pV Internal Noise 
* 6in. Linear Scale calibrated in volts and dB 
* > 30M0 Input Resistance 
* Isolated or Balanced Input 

6V 
25A 

THE VERY, VERY LATEST 

COSSOR 
4000-50MHz 
DUAL TRACE 
OSCILLOSCOPE 

5mV/cm Sensitivity. iOns/cm to 

2s/cm Timebase. Calibrated Sweep. 
Gated Trigger. 

SPECIAL PRICE FOR 

THIS MONTH ONLY 

f349.50 
RCA 301 TAPE DECK 
MODEL381 

-(` bra Technical Data. }" wide Magnetic Tape. 
Power supplies: Input 208-230V AC 60 
c/s. Single phase Magnetic recording head. 

PRICE £29.50 read/write and erase. Seven channels each 
head. Speed 30"/sec. forward or reverse. 

90"/sec. during rewind. The recording density of 333 charactersper 
inch is maintained. thus giving the nominal read and write rate of 
10.000 characters per second. Maximum diameter of 8" tape reel. 
Accommodates 1200h. of Magnetic Tape, which gives a minimum 
of 1.1 50ft. available for recording. 

MINITRON 
K.G.M. Type 3015F 7 Segment display showing 
figures 0-9 plus decimal point. Character pf 
9mm height. In 16 DIL case. 

NEW LOW PRICE f1-25 
SN7447N BCD 
Decoder Driver f1.00. 

Power Supplies 
10% VARIABLE VOLTAGE HIGH CURRENT 

HIGH STABILITY HIGH RELIABILITY 
These power supplies were designed for continuous operation in 

computer equipment Manutactured to highest engineering standard 

for longterm reliability and stability Independent voltage and current 

nenns. C Core Transformer 

Manufacturers price probably 411 excess of [200. 

PotQntiomQtQrs 
TEN TURN 3600° ROTATION 

l,rranty 
Res Dhms Pe cent 

500 ....1-0 
1K 

211 

2K 
2K 
2K 
5K 
5K 

10K 
15K 
25K 
29K 
30K 
30K 
50K 
50K 
50K ....03 
100K ...0.1 
100K 

Manufacturers Model Puce 

Beckman AS 0200 
Beckman A 02-00 
Beckman S 02.50 
Ramp 6E1107-10 02-25 
Rehm HEL0710 .. 02.25 

0.5 . .. Backman SA1101 .. 0300 .... 025 ... Beckman 7215 .... ßO0 
Reliance GPM 15 ... 02-00 

.. .. General Control . GPA15/4 .. 0200 
Relmn 07-10 . 0250 
Cohem CLR2503 ..03-00 .... 01 .... Beckman X A. 0350 
Coleern CLR2402 .. ß00 

.. 0 5 .... Helipd SAJ337 . 03-00 
... 0.05 .. Beckman SA1244 .. 0450 

.... 0. t .... Beckman A 88 ... 0350 
Beckman SA1692 .. 0300 
Reliance 0710 .... 02-25 

07.5 ....02-25 
Beckman A 0300 
Beckman A . 0350 
Coiner) 2501 .. 02-25 

298K .. 0-t Beckman 8A3902 .. 0150 
300K . 0.1 Beckman A 0350 

THREE TURN 780° ROTATION 
250 Beckman Type C 02-25 
100/100 Beckman TypeC ßOO 
300 Beckman 9303 .... 02-25 
1K Foe PX2M3 ...02-25 
10K .. Oi ... Beckman Css. .... 02-25 

20K/20K . 0.1 ... Beckman CS 03-00 
10K/10K 0.11 Beckman C 0300 
50K .. 05 Beckman C.S. 0175 

FIFTEEN TURN 5400° ROTATION 
25K/25K Beckman B 10 wars C6.50 

45K/46K Beckman B 10 watts 06.50 

AC CLAMP VOLTAMMETER 
Clamp -on Voltammeter is used for measurements of 
AC voltages and currents without breaking circuits. 

Specification 
Measurement ranges: -Current 10-25-100- 
250-500 Amps. Voltage 300. 600 V. 

Accuracy 4%. Scale length 60mm. Overall 
£11.75 ' dimensions 283x94 x36mm. Weight 1.5 lbs. 

f25 

These 
co puterma bines, original) 

y ex- 
and 
units. 

Repla 
ideal for 

atare 
tlstoragrecording. 

common 
unit. ads 

encased 
Record 

Bit density 557 resistance 
heads spools. 

o s. 

230 

1.5 o 380V. Caps 
in. Peed rewind 

motors. 
Finished in 

brush 
OC aluminium 

and 

90 lbs. 
k 26 ¡n X 8 black. 

ize 
27 in. 

n. Weight 

Va mOWPRICE(49.50 
Assembly f15 extra. 

Tape f1.50 extra, 

SPECIAL PURCHASE 
OF ADVANCE 

EX -DEMONSTRATION 
TEST EQUIPMENT 

Advance PG56 Double Pulse 
Generator 
Independently variable. 2Hz-3MHz Pulse Width. 
Delay 70nS-0.2 secs. in 19 steps. Rise Time 
better than 1OnS. External trigger and internal 
rate generator. £120 

Advance PG52 Pulse Generator 
Repetition frequency up to 20MHz and output 
pulses up to 20V into 5 ohms with rise and fall 
times of 5nS. Also produces complex ramp wave 
forms not obtainable from conventional pulse 
generators. Fully protected against short cir- 
cuit. £275 

Advance T.V. Dot and Cross Hatch 
Generator SG73 
Output in form of modulated signal at VHF and 
UHF at level suitable for aerial sockets of receiver. 
Two Ranges 
Band Ill on fundamental (MOD) 
Band IV & V On Harmonics (-MOD) 
Modulation 405 Lines or 625 Unes 
£49.50 EX -DEMONSTRATION 

BRAND NEW 

Carriage and packing charge extra on Please note: to instruments offered are second-hand and tested and ADD 8% VAT TO ALL PRICES 
all items unless otherwise stated. guaranteed 12 months unless otherwise stated. 

ELECTRONIC BROKERS LIMITED 
PRO MPTDESPATCH MAILORDER.CALLERS 

49-53 Pancras Road, London NW1 20.B. Telephone 01-8377781 WELCOME MON-FRIYA.M.to5.30 P.M . 
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Tuner 
Gram 
Tape __O 

0- 
O 

-O-tO 
-O O 

SHEER SIMPLICITY! 

Half HY5 

Tape o.p BASS 

4- 
VOLUME 

-( 

Half HY5 

r 

TREBLE a, 

4- BALANCE 

O 
Stereo.Mono switch 

HY50 
Fuse 

L.S 

Mono electrical circuit diagram with interconnections for stereo shown 

The HY5 is a complete mono hybrid 
preamplifier, ideally suited for both 
mono and stereo applications. Internally 
the device consists of two high quality 
amplifiers-the first contains frequency 
equalisation and gain correction, while 
the second caters for tone control and 
balance. 
TECHNICAL SPECIFICATION 
Inputs 

Magnetic Pick-up 3mV.RIAA 
Ceramic Pick-up - 30mV 
Microphone 10mV 
Tuner 100mV 
Auxiliary 3-100mV 
Input impedance 47k0 at 1 kHz. 

Outputs 
Tape 100mV 
Main output Odb (0.775 volts RMS) 

Active Tone Control, 
Treble ± 12db at 10kHz 
Bass ± 12db at 100Hz 

Distortion 0.05% at 1kHz 
Signal/Noise Ratio 68db 
Overload Capability 40db on most 

sensitive input 
Supply Voltage ± 16-25 volts. 
PRICE £4.50 + 0.36 V.A.T. P & P free. 

TWO YEARS 

The HY50 is a complete solid state hybrid 
Hi-Fi amplifier incorporating its own high 
conductivity heatsink hermetically sealed 
in black epoxy resin. Only five connec- 
tions are provided: Input, output, power 
lines and earth. 
TECHNICAL SPECIFICATION 
Output Power 25 watts RMS into 811 
Load Impedance 4-1611 
Input Sensitivity Odb (0.775 volts RMS) 
Input Impedance 47k0 
Distortion Less than 0.1% at 25 watts 

typically 0.05% 
Signal/Noise Ratio Better than 75db 
Frequency Response 10Hz-50kHz± 3db 
Supply Voltage f 25 volts 
Size 105 x 50 x 25 mm. 

PRICE £5.98 + 0.48 V.A.T. P & P free. 

PSU50 
-L 
-N 
-E 

The PSU50 can be used for either mono 
or stereo systems. 

TECHNICAL SPECIFICATIONS 
Output voltage 25 volts 
Input voltage 210-240 volts 
Size L.70, 0.90, H.60 mm. 

PRICE £5.00 + 0.40 V.A.T. P & P free. 

GUARANTEE ON ALL OUR PRODUCTS 

CROSSLAND HOUSE NACKINGTON CANTERBURY KENT 

CANTERBURY (0227) 63218 

WW -015 FOR FURTHER DETAILS 
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and make no misFake 
AUDIOTRONIC Model ATM1 
Top value 1,000 
opv pocket multi - 
meter. Ranges:- 
0/10/50/251)/1,000 
volt AC and Dr;. 
DC current 0-1mA/ 
100mA. Resistence: 
0/150k ohms. 
Decibels: -10 to 
+22dB. Size 90 x 
60 x 28mm. 
..omplete with 
test leads. 

OUR PRICE £3.25 P&P 15p 

AUDIOTRONIC Model ATM5 
Jewel movement, 
attractively moulded 
case with edgwise 
ohms adjustment. 
Ranges: 0-3/15/150/ 
300/1200V AC, 
(2500 opv(. 0.6/30/ 
300/600V DC, 
(5000 opv(. 0-300 
uA/0.300mA DC. 
Resistance: e 10 & 
x 100. -10 to +16dB. 
Supplied with battery 
test leads and data 
booklet. Size: 121 e 73 x 29mm. 

OUR PRICE £3.95 P&P20p 

. 
HIOKI 730X 
30,000 opv. Over- 
load protection. 
6/30/60/300/600/ 
1200V DC.12/60/ 
120/600/1200V AC. 
60/µA/ 
30mA/300mA. 
2K/200K/ 
2 Meg Ohm. 

10to 63dB. 
OUR PRICE £7.50 
P&P 30p. 

MODEL TH12 
20,000 opv. Overload 
protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10/ 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megohms. -20 to 
+50dB. 

OUR PRICE £5.95 P&P30p 

U4324 MULTIMETER 
High sensitivity, over- 
load protected. 
20,000opv. Ranges: 
0.6/1.2/3/12/30/ 
60/120/600/1200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current: 0.06/0.6/ 
6/60/600mA/3A DC. 
0.3/3/30/300mA/ 
3A AC. Resistance: 
25/500 ohms/0.5/5/50/500k ohms/5 
Mohms. Decibels: -10 to +12dB. Size 
167 x 98 x 63mm. Supplied comp- 
lete with test leads, spare diode and 
instructions. 
OUR PRICE £9.25 P&P 30p 

HIOK1 720X VOM 
A versatile, 
accurate measur- 
ing instrument. 
20,000 opv. 0/ 
5/25/100/500/ 
1000V DC. 0/10, 
50/250/1000V 
AC. 0-50uA/ 
250mA. 0-20k/ 
2 Megohms. 

OUR PRICE 
£5.97 
P&P 30p _ 

U435 MULTIMETER 

20,000opv.Ranges: 
7SmV/2.5%10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/ 1 /5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist- 
ance: 0.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm. Sup- 
plied complete with leads, crocodile 
clips and steel carrying case. 

OUR PRICE £8.75 P&P 30p 

MODEL PL436 
20,000 opv DC. 
8000 opv AC. 
Mirror scale 
6/3/12/30/120/ 
600V DC.3/30/ 
120/600V DC. 
50/600µA/60/ 
600mA. 
10/100K/1 Meg/10 Meg Ohm. 

20 to , 46dB. 
OUR PRICE £6.97 P&P30p. 

1111311B31111. 

U4323 MULTIMETER 
20,000opv. Simple 
unit with audio/IF I. 

oscillator. Suitable 
for general receiver 
tuning. Ranges: 
0.5/2.5/10/50/250/ 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50r500mA DC. Resistance: 
x 10, x 100 e 1.000. x 10,000 (5052. 
50052.5k52. 50k52 centre scale) 
Battery operated. Size: 160 x 97 
40mm. Supplied in carrying case com. 
plate with test leads. 

OUR PRICE £7.70 P&P30p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opv. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300u A/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, mirror scale. Complete with 
sturdy metal carrying case, leads and 
instructions. 
OUR PRICE £10.25 P&P50p 

HIOKI 750X VOLT -OHM - 
MIL LIAMETER 
43 ranges: 0-0.3/0.6/ 
1 5/3/6/12/30/60/150/ 
300/600/1,200V DC. ,, 

0-3/6/15/30/60/120/ 
300/600/1,200V AC. 
Current: 0-30/60uA/ 
1.5/3/15/30/150/300 
mA/6/12A. Resistance: 
0-3/300k/3/30Mohms. 
Decibels: -10 to +17dB. Output: - 
0 -3/6/15/30/60/120/300V. Accur- 
acy ± 3% DC, ± 4% AC. Sensitivity: 
50,000 opv DC, 5,000 opv AC.4 inch 
meter. Built in protection. Size: 57 x 
102 x 153mm. 
OUR PRICE £11.95 P&P 40p 

TMK MODEL TW5OK 
46 ranges, mirror 
scale. 50k/V DC 
50kN AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50uA/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to +81.5dB. 

OUR PRICE £12.50 P&P 20p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking circuit. Ranges: 
300/600V AC. Current: 
10/25/100/250/500A. 
Accuracy 4%. Size 283 x 
94 x 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £13.50 P&P 30p 

MODEL 500 
30,000 opv with 
overload protect- 
tion. Mirror scale. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0/60k/6 meg/60 megohms. 

OUR PRICE £13.95 Carr. paid 
Leather case for above £1.75 

HIOKI MODEL 700X 
100,000opv. Overload 
protection. Mirror scale. 
0.3/0.6/1.2/1.5/3/6/ 
12/30/60/120/300/ 
600/1200V DC. 
1.5/3/6/12/30/60/150/ 
300/600/1200V AC. 
15/30uA/3/6/30/60/ 
150/500mA/6/12A DC. 
2k/200k/2M/20MOhms. 
-20 to +63dB. 

OUR PRICE £14.95 P&P3op 

Model HT100B4MULTIMETER 
Overload protected, 
shock proof circuits. 
9.5uA Meter with 
mirror scale. Sensitivity . 

100kV. Polarity change 
switch. Ranges: 0.5/2.5/ 
1450/250/500/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistence' 0-20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uA/2.5/25/250 
mA/10A. AC current: -0-10A. -20 
to +62dB. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mm. 

OUR PRICE £17.50 P&P 40p 

(MODEL AS.100D VOM 
100,000 opv. 
Mirror scale. 
Built-in meter 
protection. 0/3/ 
12/60/120/300/ 
600/1200V DC. 
0/6/30/120/300/ 
600V AC. 0/10µA/ 
6/60/300mA/ 
12 Amp. 0/2K/ 
2130K/2M/200 Meg 
Chm. - 20 to -17 dB. 

OUR PRICE £17.50 PBP 30p. 

KAMODEN 360 MULTIMETER 
High sensitivity. 
DC 100kohm/V 
AC t0kohmN 
5" mirror scale, 
overload protect- 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01 mA/0 5/5/50/ 
500mA/10A. 
Resistance: 0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
10/100M ohms. 
Decibels -20 to 
+62dB. Battery operated. Size: 180 x 
140 x 80mm. Supplied complete with, 
test leads etc. 

OUR PRICE £17.50 P & P400 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 
ranges. Large 4Y." 
mirror scale. Size: 
149x 117 x60mm. 
0.3-12000V DC. 
3-300V RMS AC. 
8-800V P.P. 
DC current 0.12- 
12mA. Resistance 
up to 2000MOhms. Decibels: -20 to 
+51dB. Supplied complete with leads 
and instructions. 
OUR PRICE £18.50 P&P 20p 

TMK IOOK LAB TESTER 
100,000opv. 6%" 
scale. Buzzer 
short circuit check. 
Sensitivity 100,000 
opv DC. 5k/V AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/100uA/ 
10/100/2.5/10A. Resistence: 
1k/10k/100k/10 Meg/100 Meg ohms. 
Decibels: -10 to +49dB. Plastic case 
with carrying handle. Size: 190 x 172 
x 99mm. 
OUR PRICE £19.95 P&P 30p 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000opv. 
0/0.5/2.5/10/50/ 
250/500/1000V DC. 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
mA/1/10A DC. 
0/100mA/1/10A 
AC. 0/5k/50k/500k/ 
5 Meg/50 Meg. 
Decibels: -20 to +62d0. 

OUR PRICE £19.95 P&P 30p 

KAMODEN 72.200 Multitester 
High sensitivity 
tester. 200,000 opv 
Overload protected 
Mirror scale. 
Ranges: -0/.06/.3 
3/30/120/600/ 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0/6uA/ 
1.2mA/120mA/ 
600mA/12A DC 
0/12A AC. -20 to h - 
+63dB. 0/2k/200k/ 
2 Meg/200 Megohms. 

OUR PRICE f22.50 P&P 30p 

MODEL C7208FM 
30,000 opv DC. 
15,000 opv AC. 
6/3/15/60/300/600/ 

1200 V. DC. 6/30/ 
120/600/1200 V. AC. 
DC Resistance x1, 
x10, x100, x1000 
(5052 centre scale) 
DC Current 30uA/ 
3/30/600mA. -20 to +63dB. 
OUR PRICE £8.95 P & P 30p 

MODEL AF.105 VOM 
50,000 opv. Mirror 
scale. Meter 
protection. 
0/ 3/3/12/60/120/ 
300/600/1200V DC. 
0/6/30/120/ 
300/600/1200V DC. 
0/30µA/6/ 
60/300 mA/ 
12 Amp. 0/10K/ 
1 m/10m/100 
Meg Ohms.-20to 1 

17dB. 
OUR PRICE £12.50 P&P 30p. 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP/NPN. Operates 
from 9V battery. 
Instructions supplied. 
OUR PRICE 
£3.95 P&P 20p 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P&P 20p 

U4341 Multimeter & 
Transistor Tester 
27 ranges. 16,700opv. 
Overload protected. 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06/0.6/ 
6/60/600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.06/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 215 x 90mm. 

OUR PRICE £10.50 P&P30p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 
scale. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01-0.2 MFD 
Transistor tester measures Alpha, Beta 
and ICO. Complete with instructions, 
batteries and leads. 

OUR PRICE £19.95 P&P 25p 

U4317 MULTIMETER 
High sensitivity r, 
instrument for field (r\ 
and laboratory work. L 
Knife edge pointer, 
86mm. mirror scale. 
Overload protection 
Ranges: 100m V / 
0.5/2.5/10/25/50/100/250/500/1000 
V DC. 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 50uA/0.5/ 
1/5/10/50/250mA/1/5A DC. 0.25/ 
0.511/5/10/50/250mA/ 1 /5A AC. Res- 
istance: 0.5/10/100/200 ohms/1/3/ 
30/300k ohms. Decibels: -5 to +10dB 
Battery operated. Size: 210 x 115 e 
90mm. Supplied in carrying case com- 
plete with leads. 

OUR PRICE £16.50 P&P 40p 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave- 
forms in electronic 
circuits. VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100kHz 
V R MS/m m: 0.1-25; 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100kHz 
VRMS/mm: 0.3-25 
Preset triggered sweep 
1-3000usec. Free running 20-200 
kHz in nine ranges. Calibrator pips. 
220 x 360 x 430mm. 115-230V AC. 

OUR PRICE £43.00 Carr. paid 

MODEL C7202EN 
20,000 o.p.v. DC. 
10,000 o.p.v. AC 
Mirror Scale. 
5./25/50/250/500/ 
1000/2500 V. DC. 
10/50/100/500/1000 
V. AC. DC Resistance 
x 10. x1000(3012 
centre scale) DC 
Current 50uA/ 
2 5mA/250mA. --20 
to +68 dB. 

OUR PRICE £6.50 P & P 30p 

MODEL U4311 Sub -standard 
Multi -range Volt -Ammeter 
Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75 /150 /300/750m V / 1.5/3/7.5/ 15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic cut out device. Supp- 
lied complete with test leads, manual 
and test certificates. 
OUR PRICE £52.00 P&P 50p 

ALL PRICES 
EXCLUDE VAT 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate `11 and Y2 
amplifiers. Rectang- 
ular 5" e 4" CRT. 
Calibrated triggered 
sweep from 0.2usec. 
to 100 milli-sec/cm. 
Free running time 
bBuilase, 50 

tiHmez-1MHzbase. t -in 
Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 

OUR PRICE £87.00 Carr. paid 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 
ment, with built-in field 
strength meter. Accuracy 
5%, Impedance 52' Indic- 
ator 100uA DC. Full 
scale 5 section collapsible 
antenna. Size 145 x 50 x 
60mm. 
OUR PRICE £4.25 P&P 3op 

Also see following pages 
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MODEL TE15 
GRID DIP METER 
Transistorted. Oper- 
ates as Grid Dip, 
Oscillator, Absorb. 
bon Wave Meter and 
Oscillating Detector. 
Frequency range 
440kHz-280MHz 
in six coils. 500uA 
meter. 9V battery 
operation. Size: 
180 it 80 x 40mm. 
OUR PRICE £19.95 P&P30p 

TRANSISTORISED L.C.R. A.C. 
BR/8' MEASURING BRIDGE 

A new portable 
bridge offering 
excellent range and 
accuracy at low 

P cost. Resistance: 
6 ranges: 0.1 

ohm -11.1 megohm f 1% Induct- 
ance: 6 ranges: 1 microhenry-111 
henries f 2% Capacity: 6 ranges: 
lOpf-1110 mfd ± 2% Turns Ratio: 
6 ranges: 1:1/1000-1:11100 v 1% 
Bridge Voltage at 1.000cps. Opera- 
ted from 9 -volt battery. 100 micro - 
amp meter indication. Size 7f" e 

5" x 2 -OUR 
PRICE £25.00 P&P 30p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the handy -man. 
Operates on 9V 
battery. Wide 
easy to read 
scale. 800kHz 
modulation. 
Size: 149 x 149 x 92mm. Complete 
with instructions and leads. 

OUR PRICE £8.97 P&P 30p 

POWER RHEOSTATS 
High quality ceramic 
construction. Wind- 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
rating. 
Single hole fixing. Ye" diameter shafts. 
Bulk quantities available. 

25 WATT 10/25/50/100/500/1000/ 
2500 ohms. £1.15 P&P 10p. 

50 WATT 10/50/100/250/500/ 
1500/5000 ohms. 

£1.62 P&P 10p 

100 WATT 1/5/10/25/50/250/500/ 
2500 ohms. i00 Ohms 

£2.34 P&P 1sp 

KE630 3 Station INTERCOM 

Master and two sub -stations. Can be 
used on desk or wall mounted. Comp- 
lete with cable and batteries 
OUR PRICE £5.25 P&P 50p 

EMI LOUDSPEAKERS 
Model 350 13 x 8" with 
single tweeter/crossover. 
20-20,000Hz. 15 watts 
RMS. Available 8 or 
15 ohms. 

OUR PRICE 
£7.50 each P&P 37p 
Model 450 13 x 8" with 
twin tweeter/crossover. 
55-13 000Hz. 8 watts 
RMS. Available 8 or 15 ohms 
OUR PRICE £3.62 each P&P 35p 

TE -20D RF SIGNAL 
GENERATOR 
Accurate wide range 
signal generator 
covering 120 kHz -500 
MHz on 6 bands. 
Directly calibrated. 
Variable R.F. 
attenuator audio output, Xtal socket 
for calibration. 220/240V a.c. 
Brand new with instructions. 
Size 140mm x 215mm x 170mm. 
OUR PRICE £17.50 P&P 50p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 20cps 
to 200kHz 
on 4 bands. 
Square 20 
cps to 30 
kHz. Output 
impedence 

Ohms. 
200/250V 
AC operation. Supplied brand new 
guaranteed, with instruction manual 
and leads. 

OUR PRICE £24.95 P&P 50p 

ARF 300 AF/RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz. Output Square/ 
Sine wave 10V. 
P -P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC operation. Complete 
with instructions and leads. 

OUR PRICE £37.50 P&P 50p 

MODEL MG I00 SINE SQUARE 
WAVE AUDIO 

GENERATOR 
Range 19- 
220.000Hz Sine 

Wave 19-100,000 Hz Square Wave. 
Output Sine or Square wave 10v. P. to P. 

Size 180 x 90 x 90mm. Operation 
220/240v. A.C. 
OUR PRICE £19.95 P&P 50p 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 
High quality 2 way speaker systems. 
25 Watts. 4-8 ohms. 40Hz-18kHz. 
Size: 590 e 340 e 255mm, approx. 
Wood grain finish with black fronts. 
OUR PRICEf22.50 PR. P&P el 

SPECIAL PURCHASE 
LIMITED QUANTITY! 
Tannoy 12"DR/8 
Bass Speakers 
8 ohms. 30 watt. 
Heavy duty, ideal 
for Hi-Fi P.A. 
Group. 
OUR PRICE £12.50. 
P&P 50p. 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variable 
output 5-20V DC 
up to 2 Amp. Inde- 
pendent meten to 
monitor voltage and 
current. Output 
220/240V AC. 
Size: 190 e 136 x 
98mm. 
OUR PRICE £19.95 P&P5op 

AUDIOTRONIC LE -102A 
INTERCOM 

Beautifully made and finished in 
two tone ivory/buff, the LE -102A is 
useful in the home, office or shop 
and is suitable for use as baby 
alarm. Wall or desk mounting 
57mm speaker/mic gives clear 2 - 

way communication with on/off 
and volume control on master 
unit. Operates on 9V bett. Approx. 
60ft lead. 

OUR PRICE £3,95 P&P30p 

TRITON 4318 PORTABLE 
8 TRACK CARTRIDGE 
PLAYER WITH MW/LW 
RADIO 
Will play8 
track stereo 
cartridge 
monaurally. 
Channel 
selector 
switch. Covers 
medium and long wave 
bands. Volume and tone controls. 
Earphone socket. Battery/Mains 
operation. 

OUR PRICE £11.95 P & P 50p 

SPECIAL PURCHASES! 
RECORD DECK PACKAGE 
by Famous Manufacturer 
GARRARD SP25 Mark 111 with 
G800 cartridge in luxurious plinth 
vvith Cover. 
OUR PRICE £13.95 P & P 75p 
GARRARD SP25 Mark 111 Record 
deck fitted KS 40A cartridge. 
OUR PRICE £9.95 P & P 50p 

LHO2S STEREO HEADPHONES 
Light weight head. 
phones with padded 
ear pieces. 4/16 ohms 
20-20,000Hz. 
Complete with 6' 
lead and plug. 

OUR PRICE £1.97 P&P 30p 

DHO2S STEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined. Adjust- 
able head band. 
Impedence 8 ohms. 
20-12,000Hz. 
Complete with 
lead and plug. 
OUR PRICE £2.25 P&P 30p 

TE1035 Stereo HEADPHONES 
Low cost with exc- 
ellent response. Foam 
rubber earcups. Adjust- 
able headband. 8 ohms 
impedance. Frequency 
response 25Hz-18kHz. 
Complete with cable 
and stereo jack plug. 
OUR PRICE £2.60 P&P 30p 

SDH8V MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
impedance. Frequency 
response 20Hz-18kHz. 
Complete with 10ft. 
coiled lead and jack plug. 
OUR PRICE £4.97 P&P 30p 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching, 
communi- 
cations etc. 
Headphone impedance 16 ohms'. Mic- 
rophone impedence 200 ohms. 
OUR PRICE £5.95 P&P30p 

HANIMEX HRC 3075 
CASSETTE RADIO 
Covers 
Medium and 
FM wave- 
bands. Slider 
volume and 
tone controls. 
Battery/Mains 
operation. Will record 
direct from radio or through built 
in condenser microphone. Com- 
plete with batteries, earphone, 
and cassette. 

OUR PRICE £24.30 P&P50p 

SPECIAL OFFER! SAVE OVER 50% 

AMSTRAD 8000/2 Stereo amplifier 
7 watts per channel rms. Inputs 
for tuner tape, phono. Headphone 
socket. List price (29.95. 

OUR PRICE E12.95 P & P 60p 

SPECIAL OFFER! CONVERT YOUR 
STEREO SYSTEM 
TO 4D SOUND 
FOR UNDER £16. 

Exclusive offer of GOODWIN 4 - 

CHANNEL CONVERTER and a pair 
of AD15 10 watt 8 ohm bookshelf 
speakers enables you to add 4D 
sound to your existing system. 
Complete with simple connection 
details. Normal retail value £25.50. 

OUR PRICE E15.80 P & P £1. 
GOODWIN CONVERTER available 
separately £3.95 P & P 50p. 

Model A1018 
FM TUNER 
6 transistor high 
quality unit- 
3lFstagesand s 
double tuned 
discriminator. 
For use with most amplifiers. Covers 
88-108MHz. Powered by 9V battery. 
OUR PRICE £13.50 P&P 30p 
Stereo multiplex adapter £5.95 extra. 

ELECTRONIC CALCULATORS 

L 

We carry a tremendous range of 
both pocket and desk calcula- 
tors from as little as £9. 
Owing to the demand it is not 
possible to include them in this 
advertisement, so send for our 
latest price list or call into any 
branch. 

TE1021 Stereo Listening Station 
For balancing 
and gain selection - 

of loudspeakers 
with 

tadditional 
heaili 

v 
dphonfoe 

r stereo 

switching. Two 
gain controls, speakers on -off slide 
switch, stereo headphone socket. 

OUR PRICE £2.25 P&P 15p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 £1.57 £3.00 £7.08 
C90 £2.24 £4.25 £10.00 
C120 £2.73 £5.17 £12.24 

AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 85p £4.00 £7.50 
80M £1.15 £5.40 £10.25 
P&P Cassettes 3p, Cartridges 5p each 
OVER 10 of either POST FREE! 

MP7 MIXER -PREAMPLIFIER 
5 Microphone 
inputs each with 
individual gain 
controls enabling 
complete mixing 
facilities. Battery operated. Size: 235 
e 127 x 76mm. Inputs: Mies. 3 x 3mV 
50k; 2 e 3mV 600 ohms. Phono. Mag. 
4mV 50k; Phono Ceramic 100mV 1 

Meg. Output 250mV 100k. 
OUR PRICE £8.97 P&P20p 

ZEPHYR TC1500B 
CASSETTE 

RECORDER 
Battery/ 

Mains. 
Complete 

with mike, 
cassette. 

earphone. 

OUR PRICE £9.95 P&P50p 

SPECIAL BARGAIN !! 
STEREOSOUND SPEAKERS 
Matched pair of 
stereo bookshelf 
speakers. Deluxe 
teak veneered 
finish. Size: 
368 e 229 x 
190mm. 8 ohms. 
8 watts RMS, 16 
watts peak. 
Complete with 
Din lead. 

OUR PRICE £12.95palliP&P5op 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised, 
battery operated. 
Simply plug in _ 
microphone guitar etc. and output to 
your amplifier. Volume control and 
depth of reverberation control. Beau - 
walnut cabinet. 184x 77 x 108mm. 
OUR PRICE £7.50 P&P30p 
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FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Size 
only 153 x 
101 x 63mm 
3 IF stages. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Operates on 9V battery. Covers 88- 
108MHz. Ready built, ready for use. 
Fantastic value for money. 
OUR PRICE £8.95 P&P20p 
Stereo Multiplex Adaptor f5 95 extra 

SINCLAIR SYSTEM 2000 

ci)c) eye 
2000 AMPLIFIER 
Amplifier output 8 watts per 
channel RMS. Distortion less than 
0.06%. Silicon transistors. Two 
pick-up plus radio and tape inputs, 
tape output and scratch filter. 
Excellent Value. List £39.95 
OUR PRICE £27.50 P&P60p. 

II 
2000 FM TUNER 
Excellent' selectivity and sensi- 
tivity. Twin dual-vericap tuning. 
4 pole ceramic filter. 19 transistor 
stereo demodulator giving 40 dB 
separation. Distortion 0'2%output. 
Fantastic Value. List £39.95 
OUR PRICE £27.50 P&P60p. 

SINCLAIR ICI2 
INTEGRATED 
CIRCUIT AMPLIFIER 
complete with . 

printed circuit 
mounting board. 
OUR PRICE £1.50 p&P15p. 

SINCLAIR Project 80 Modules 
240 Power Amp. £5.95 P a P 15p 
280 Power Amp. £7.45 P & P 15p 
Stereo 80 Pre -Amp. £13.95 P & P 15p 
Active Filter Unit £7.45 P & P 15p 
FM Tuner (13.95 P&P15p 
Stereo Decoder E8.95 P & P 15p 
PZ5 Power Supply E5.95 P 8 P Sap 
PZ8 Power Supply £8.95 P & P 30p 
P28 Power Supply £8.45 P & P 30p 
Transformer for PZ8 E4.05 P 8 P sup 
IC 20 Stereo Amp. kit £7.95 P & P 15p 
PZ20 Power Supply kit £5.45 P & P lop 

SINCLAIR Project 80 Packages 
2x240/Stereo 80/P15 £28.60 

i 
p & P 35p 2x240/Stereo 80/PZ8 £31.30 sack 2x280/Stereo 80/P28 £33.551 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transistor 
amplifier oper- 
ates from mag- 
netic, ceramic 
or tuner 
inputs with 
twin stereo headphone outputs anr' 
separate volume controls for each 
channel. Operates from 9V battery. 
INPUTS: 5mV and 100mV. 
OUTPUT: 50mV per channel. 
OUR PRICE £8.50 P&P30p 

C 
JOSTY KIT 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits are complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 
Post and Packing 15p per kit. 
AF20 Mono amplifier £5.61 
AF25 Mixer £3.29 
AF30 Mono pre -amplifier £3.20' 
AF35 Emitter amplifier £2.42 
AF80 0.5W mic. amplifier £4 86 
AF305 Intercom £7.67 
AF310 2 Mono Amplifier £7.55 
M160 Multivibrator £2.18 
M1302 Transistor tester f8.33 
M191 VU Meter £537 
M192 Stereo balance meter £5 93 
LF380A Quadraphonic device £ 8.42 
ATS Automatic light control £3.75 
AT30 Photo cell switch unit £ 6 68 
AT50 400W triac light 

dimmer/speed control £518 
AT56 2.200W triac light 

dimmer/speed control £ 6 75 
AT60 1 channel light control £10 82 
AT65 3 channel light control £ 16 52 
GU330 Tremolo unit £8 10 
HF61 Diode detector £3 87 
HF65 FM transmitter £3 21 

HF75 FM receiver £3 66 
HF310 FM tuner £16 32 
H F325 Deluxe FM tuner £26 33 
H F330 Decoder IHF310/3251 £10 55 

GP31O Stereo preamplifier 
for use with 2 x AF310 £22 98 

GP312 Circuit board £10.02 
GP304 Circuit board £5 33 
HF380 lw/vhf aerial amplifier £6 02 
HF395 broadband aerial amp. £2.10 
NT10 Stabilised power supply 

100mA, 9V £6 27 
NT300 Stabilised p. supply £ 13 16 

NT310 Power Supply 240 V AC 
or 2x18 VD. C. at 2 amps £5.64 
NT305 Voltage converter £5 64 
NT315 Power supply 240V AC 

to4,5/15V DC, 500mA £12 06 

Amateur Electronics by Josty-Kit, 
the professional book for the amateur 
-covers the subject from basic prin. 
cipals to advanced electronic techniq- 
ues. Complete with circuit board for 
AE1 to AE10 listed below. 
OUR PRICE £3.30 No VAT) 
P&P 25p plus VAT. 

AE1 100mW output stage 
AE2 Pre -amplifier 
AE3 Diode receiver 
AE4 Flasher 
AE5 Astable multbvibrator 

f 1.55 
£ 1.32 
f 2.05 
£1.26 
£1.14 

AE6 Monostable multi.vibrator £ 1.11 
AE7 RC generator £1.08 
AE8 Bass filter £ 1.05 
.'1E9 Treble filter £ 1.05 
AE10 CCIR filter £ 1.05 

Also see previous page 

ALL PRICES 
EXCLUDE VAT 
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SEW PANEL METERS 
SEW PANEL METERS ARE STOCKED AT OUR 

3 LISLE ST., 311 EDGWARE RD., & 152 FLEET 

ST., BRANCHES or order by post. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTID MODEL S0640 
Size: 85 x 64mm 

50uA .. .. .. £3.80 

*Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL SD830 
Size: 110 x 83mm 
50uA £4.30 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 x 78mm 

CALL INTO YOUR NEAREST LASKY S 

BRANCH OR SEND COUPON BELOW 
FOR NEW 16 PAGE HI-FI PRICE LIST 

.. .. 

0uuA .. £3.85 
500uA .. .. £3.75 
50.0-50uÁ -. £3.86 
100.0-100uA.. £3.60 
500-0-500uÁ.. (3.70 
1mÁ .- £3.70 
1-0-1mÁ £3.70 
5mA ß.7O 

--- ---. 
I 

' ¡- 
x, 
y01-493 

j 

I 

: I .. I 

jl' 

CENTRAL LONDON 100uA -. .. £3.75 
200uA .. .. £3.70 
500uA- .. .. £3.65 
50-0-50uÁ .. £3.75 
100-0-100uA.. £3.70 
1mÁ .. .. .. £3.65 

10m5mA .- .. -. £3.85 
10mÁ .. .. £3.86 
50mA -. -. .. £3.85 10V 
100mÁ .. .. £3.85 20V 
500mA .. .. £3.65 50V 
1A DC .. -. £3.85 300V 
5A DC .. .. £3.65 15V 
10A DC .. .. £3.65 300V 
5V DC .. .. £3.65 VU 

,.,,_.-l..,,, " 
9 

a 

p 

DC .. .. £3.65 
DC .. .. £3.65 
DC .. .. £3.65 

DC .- .. £3.65 
AC .. .. £3.75 

AC .. .. f3.75 
Meter .. £3.90 

481 OXFORD ST. 8641 
3 LISLE ST. WC2. 01437 8204 
34 LISLE ST -WC2 014379155 
118 EDGWARE RD. W2 01.723 9789 
193 EDGWARE RD. W2 01-7236211 
207 EDGWARE RD. W2 01-723 3271 
311 EDGWARE RD. W2 01.2620387 
346 EDGWARE RD. W2 01-723 4453 
382 EDGWARE RD. W2 01-723 4194 
109 FLEET ST. EC4 01-353 5812 
152/3 FLEET ST. EC4 01-353 2833 
10 TOTTENHAM CT. RD. 01-637 2232 
27 TOTTENHAM CT. RD. 01.636 3715 
33 TOTTENHAM CT. RD. 01-636 2605 
42/45 TOTTENHAM CT. RD. 01.636 0845 
257/8 TOTTENHAM CT. RD. 01480 0670 

.. .. .. 
100uÁ -- .- £4.25 
200uA .. .. £4.20 
500uÁ .. .. £4.15 
50-0-50u A: .. £4.25 
1mÁ 0uÁ.. £4.10 
1mÁ £4.10 
5mA .. .. .. £4.10 
10mÁ.. .. .. £4.10 
50mA .. .. .. £4.10 10V 
100mA .. -. £4.10 20V 
500mA .. .. £4.10 50V 
lA DC .. .. £4.10 300V 
5A DC -- .. £4.10 15V 
10A DC .- -. £4.10 300V 
5V DC .. -. £4.10 VU 

,.. -"-"""'-" ,, 
A 

- - `- 
a 

DC -- .. £4.10 
DC -. -- £4.10 
DC -- .- £4.10 

DC .- .. £4.10 
AC -. .- £4.20 
AC .. .. £420 

Meter -. .. £4.40 

.. .. .. 
A .. £3.70 300V DC .. .. £3.70 ' 500 A .. .. .. í3.7O 5V AC .. .. £3.80 

500mA -- .. £3.70 550V .. -. £3.80 
.. £3.70 50V AC .. .. £3.60 

lA DC .- .. £3.70 300V AC .. .. í3.90 
5A DC -. .. £3.70 500V AC .. .. £3.80 
10A DC .. .. (3.70 S Mater 1mÁ.. £43.10 
15A DC .. .. (3.70 VU Meter .. .. £3.70 
20A DC .. .. £3.80 1A AC .. .. £3.70 
30A DC .. .- £3.85 5A AC .. -- £3.70 
50A DC .. .. £4.05 10A AC .. £3.70 
5V DC -. .. £3.70 20A AC .. -. £3.70 
10V DC -. .. £3.70 30A AC .. .. £3.70 
15V DC .. .. £3.70 50mA AC .. £3.70 
20V DC .. .. £3.70 100mA AC .. £3.70 
50V DC .. .. £3.70 200mA AC .. £3.70 
150V DC .. .- £3.70 500mA AC .. (3.70 

CLEAR PLASTIC MODEL 
Size: 100 e 80mm 

SW100 
CLEAR PLASTIC MODEL 
Size: 50 x 50mm 
50uA .. .. .. £3.20 

MR 45P 

50uA .. .. .. £4.60 
100uA .. .. £4.50 
500uA .. .. £4.30 
50-0-50uA .. £4.50 
100-0-100uÁ £4.45 
1mA .. f4.30 
1A DC . .. £4.30 
5A DC .. .. £430 
20V DC .. .. £4.30 150V 
50V DC -- .. £4.30 300V 
300V DC.. .. £4.30 VU 

."`" ". 

A 

- "- 
As 

AC .. £4.45 
AC .. .. f4.45 

Meter .. £4.90 

ESSEX 100uA -. .. £3.15 
200uA .. ., £3.10 
500uA .. .. £3.00 
50-0-50uÁ .. £3.15 
100-0-100uA.. £3.10 
500-0-500uA .. £2.95 
1mA .. .. .. £2.95 
5mA .. .. .. f2.95 
10mA .. .. .. £2.95 

.. . £2.95 
100mA .. .. £2.95 
500mA £2.95 300V 
1A DC .. £2.95 S 
5A DC .. .. £2.95 VU 
10V DC £2.95 1A 
20V DC -. .. £2.95 5A 
50V DC .. .. £2.95 10A 
300V DC .. -. £2.95 20A 
15V AC -. .. £3.05 30A 

- 
Meter 

Meter.. 
AC 
AC 

AC 
AC 
AC 

....... .-_,. . . 

' '- '.; 
A 
- 

O l' 
j.r 

150mA.. 

AC .. ß.O5 
1mA.. £2 

.. £3.40 
£2 

.. £2 

.. £2.95 
.. .. f2 
.. .. f2 

95 

95 
95 

95 
95 

86 SOUTH ST. ROMFORD 20218 

205/206 CHURCHILL WEST, 0702612241 
VICTORIA CIRCUS, SOUTHEND BAKELITE MODEL S80 Enlarged Window 

Size: 80 x 80mm 

50uA KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892-23242 

O .. . £4.50 
500uÁ . .. £4.20 
50-0-50uÁ .. £4.45 
100-0-100uA.. £4.40 
1mÁ .. .. .. £4.20 
1A DC .. .. £4.20 
5A DC .. .. £4.20 
20V DC .. .. £4.20 
50V DC .. .. £4.20 
300V DC .. .. £4.20 

Meter 
.. .. £4.30 

VU £4.70 

---- _ 
1, l 
mA - 

- d 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

50uÁ -- .. .- £4.15 

200uA £4.05 
500uÁ .. ß.9O 
50-0-50uÁ -. £4.1 b 
100.0-100uÁ.. £4.05r- 
1mÁ .. .. (3.85 
300V Ac .- .- ß.9S 
VU Meter.. .. £4.30 

- 
IIIIIUPIIsulll II 

:, I'ii 

', Aí 

_ 
II 

LEICESTERSHIRE 
45 MARKET PLACE, LEICESTER 

0533-537678 

NORTHAMPTONSHIRE 
CLEAR PLASTIC MODEL 
Size: 42 x 42mm 
50uÁ .. .. .. £3.10 

MR 38P 
73 ABINGTONSTREET, 
NORTHAMPTON (Opening November) 

STAFFORDSHIRE 
30 WULFRUM WAY, WOLVERHAMPTON 

(Opening October) 

CLEAR PLASTIC MODEL 
Size: 60x60mm 
50uA .- £3.70 

MR 52P 

MODEL ED107 EDUCATIONAL 
Size: 100 x 90 x 150mm including 

A range of highquality- 
moving coil inrmen 
ideal for school experi- 

METER 
terminals 

= 
14, -1111 III_ 

I - 

_ 
, 

100uÁ .. -. £3.06 
200uÁ .. -. í3.0O 
500uÁ - -- £2.85 
50.0-50uÁ .. £3.06 
100-0.100uÁ-- £3.00 
500-0-500uA.. £2.80 
1mÁ .. .. £2.80 
1.0-1mA .. -. £2.80 
2mA .. .. .. £2.80 
5mA .. .. .. £2.80 

i ¡A' 
- 

. I' 
i` 

100uÁ .. .. ß.5O 
500uÁ .. í3.35 
50-0-50uÁ .. ß.S0 
100-0.100uA.. £3.45 
1mA .. .. .. £3.30 
5mA .. .. .. í3.30 
10mA .. .. .- £3.30 
50mA .. -- .. £3.30 
100mA .- .- £3.30 
500Á £3.30 

------ 

: 

---- 1 

,'s-MA`r0r¿.y, 

- 
- 

:' 
r I 

);_ _ ._.i 
- 

SURREY ments and other bench 
applications. 3" mirror 
scale. The meter move- 
ment is easily accessible 
to demonstrate internal working.20mA 
50uÁ .. .. .. £8.50 

" 

.. ®°v.a 
- 

1046 WHITGIFT CENTRE, CROYDON 
01-681 3027 

27 EDEN ST. KINGSTON 01-546 7845 
,38/40 EDEN ST., KINGSTON 01-546 1271 

32 HILL ST. RICHMOND 01-948 1441 

10mA .. .. .. £2.80 
.. 

.. .. 
£2.80 

50mÁ .. .- .. £2.80 20V DC £2.80 
100mÁ .. .. £2.80 50V DC .. .. 12.80 
150mA -. - £2.80 100V DC -- .. £2.80 
200mÁ .. £2.80 150V DC .. .. £2.80 
300mÁ .. .. £2.80 300V DC -... £2.85 
500mA -. ,. (2.80 500V DC .. .. £2.85 
750mA .. .. 1.280 750V DC .. .. í2.90 
1A DC .. .. £2.80 15V AC .. .. £2.90 
2A DC .. -- £2.80 5QV AC -. .. £2.90 
5A DC .- .. £2.80 150V AC .- .. £2.90 
10A DC -- .- £2.80 300V AC .. .. £2.90 
3V DC £2.80 500V AC.. -. £3.00 
10V Dc .... £2.80 S Meter ImA.. £2.80 

VU Meter.. 13.20 15V DC .. .. £2.80 " 

m - A DC £3.30 
5A DC .. .. £3.30 S 
10V DC .- -- £3.30 VU 
20V DC .. .. £3.30 lA 
20V DC .. .. £3.30 5A 
300V DC -- -- £3.30 10A 
15V AC .. .. £3.40 20A 
300V AC .. .. £3.40 30A 

Mater 1mA.. í3.30 
Meter.. .. £3.80 
AC £3.30 
AC .. £3.30 
AC .. í3.30 
AC .. .. £3.30 
AC .. .. í3.30 

100uÁ .. £7.90 
50-Q-50uA .. £7.90 
1mÁ .. .. £7.60 50V 1-0-1mA .. .. £7.60 300V 
1A DC -- .. f7.60 500mA/5A 
5A DC -. -- £7.60 5V/50V 
5V DC .. .. £7.60 5V/15V 
10V DC .. .- (7,60 1/5A 15V DC -. -. £7.60 1A/15A 

DC .. .- 'f7 60 
DC .. £7.60 

DC íB.60 
DC .. £8.60 
DC -. £8 60 

DC .. .. £8.60 
DC .. íB60 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

021-236 3503 

BAKELITE MODEL MR 65 Size: 80 x 80mm 
ALL BRANCHES OPEN FROM 

gum to 6pm MON. TO SAT 25uA .. .. .. í5.25 
50uA .. 

.. .. 
£4.00 

100uÁ £3.65 
500uA . .. £3.95 
50-0-50uA .. £3.95 
100-0-100uA.. £3.90 
500-0-500uA.. £3.60 
1mÁ .. .. £3.60 
1.0-1mÁ .. .. £3.60 
5mA .. .. .. £3.60 
10mA .. .. .. £3.60 
50mÁ.. ß.6O 3110V 
100mA -. .. £3.60 30V 
500mA .. .. £3.60 50V 
1A DC .. .. £3.60 150V 
2A DC .. .. £3.60 300V 
5A DC .. .. £3.60 500V 
15A DC £3.60 lVUA 

15A DC .. .. ß.60 lA 
30A DC .. .. £3.60 5A 
5VÁ 

DC 
.. .. £3.60 20A 

5V .. .. ß.6O 30A 
10V DC . ,. £3.60 30A 
15V DC .. .. £3.60 50A 
20V DC .. .. £3.60 500mA 
50V DC .. .. £3.60 50mV 
150V DC .. .. £3.60 lOomV 

_ __ 

DC .. .. ß.6O 
AC .. £3.60 
AC .. .. £3.60 
AC .. £3.60 
AC .. .. £3.60 
AC .. .. £3.60 

Meter.. (4.10 
AC .. . £3.60 
AC .. .. £3.60 

AC .. .. í3.6O 
AC .. ` £3.60 
AC .. .. í3.s0 
AC .. .. £3.60 

AC .. £3.60 
DC .. £3.75 

DC .. £3.75 

PLASTIC MODEL CLEARSiz 
1 20 x 110mm 

50uA .. £5.45 

MR 85P 

West End Service Centre 
for Personal Callers 

87 Tottenham Court Rd W.1. 
CLEAR PLASTIC MODEL SD460 
Size: 59 x 46mm 
50uÁ .. .. 13.50 

100uÁ .. .. £5.40 
200uA £5.35 
5U0uA £5.25 
50-0-50uA .. £5.40 
100-0 100uÁ.. £5.35 
500.0-500uA.. £520 
1mÁ .. .. .. £5.20 
10.1mÁ .. .. £520 5mÁ,: £520 
10mA .. £5.20 
50mA .. .. .. £5.20 
00mA .. .. £5.20 

500mA £5.20 15V 
1A DC .. .. £5.20 300V 
5A DC .. .. £5.20 S 11A 
30A0A 

DC .. .. £5.40 lVIJA 

DC .. .. £5.40 to 
10V DC .. .. t5.20 5A 
20V DC .. .. £5.20 10A 
50V DC .. .. í5.20 20A 
150V Dc .. .. £5.20 30A 

r .._. .-__ "-- 
Vu 

l ,: 

t 
li 

.... . 

AC 
.. .. £5.30 
.. .. £5.30 

AC .. .. £5.30 
Meter 1mA.. £5.20 

Meter .. .. £5.20 
AC .. £5.20 
AC .. .. (5.20 
AC .. .. £5.20 
AC .. (5.20 
AC .. .. £5.20 

100uÁ (3.45 
200uÁ ß.4O ' 500uÁ .. ., £3.35" 
50050uÁ .. £3.45 
100-0-100uÁ.. ß.4O 
1mA .. .. .. ß.3O 
5mA .. .. .. £3.30 
10mA .. .. .. £3.30to 
50mÁ .. .. .. £3.30 10V 
100mA .. .. £3.30 20V 
500mA .. ..£3.30 50V 

DC £3.30 300V 
5A DC £3.30 15V ' .. 

DC 
.. .. £3.30 300V 

5V .. .. £3.30 VU 

'-""' "^" 

9 
o ° 

- 

DC .. ., ß.30 
DC .. .. £3.30 
DC -. -. £3.30 

DC .. £3.30 
AC £3.45 

toC .. .. £3.45 
Meter.. .. (3.65 

w uws 
I 
O BARCLAYCARD 

& ACCESS 

--` Phone your order 
01-200 0037 or 

He^+^^ call into any branch 

-- - 

OUR CUSTOMER 

SERVICES DIVISION at head office 
will ...all your enquiries - 

just ring 01-200 1321 POSTAGE & PACKING 15p 

ide Angie 

1mA METERS 
MW1-660x60mm 
£6.50P&P15p 
MW1-880 x80mm 
E6 90 P&P 15p 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50/60Hz. Output 0-260V. 
MODEL S260 BENCH MOUNTING 

P&P 
lA £10.50 50P 

2.5A £12.00 50p 
5A £17.50 50p 
8A £30.35 £1.00 

10A £33.75 £1.00 
12A £35.40 £1.00 
20A £85.00 £1.50 
25A £95.00 £1.50 
40A £120.00 £1.50 
MODEL 52606 PANEL MOUNTING 
2.5A £12.00 50p 

ALL PRICES 
EXCLUDE VAT 

L 

FOR 
MAIL 
ORDER 
We offer a speedy 
and efficient 
service by mail 

order. Remember 
to add 8% VAT 
to total value of 
goods including 
post and packing. Signature 

hryi+tered .n E uyi,ntl No 347947 al ,2Lowe, 

TO LASKYS CUSTOMER SERVICES DIVISION 
Audiotronic House, The Hyde, London NW9 6JJ. Tel 01 -200 1321 

Please send me the following items 

TOTAL PURCHASE PRICE 

I enclose cheque postal e der 

I wish to pay by Barclaycard/Access 
and my number is 

NAME 

ADDRESS 

(inc_ P&P and VAT) 

money order 

16 Page 

HI -Fl 
PRICE 
LIST 

TICK 
HERE 

nonSwi IIEX WW11 

1 

J 

EXPORT Personal exports 
arranged for overseas visitors. 
Goods specially packed, 
insured and despatched to all 
parts of the world at minimum 
cost exclusive of VAT. 
Payment by bank transfer. 
certified cheque, postal order 
or money order in any 
currency. 

NO DEPOSIT TERMS 
available on most goods 
for personal callers 
CHEQUES TO THE VALUE OF [30. 
ACCEPTED FROM PERSONAL SHOPPERS 
WITH BANKERS CARD. IN OTHER CASES 
AND FOR AMOUNTS IN EXCESS OF [30. 
PLEASE ALLOW TIME FOR CLEARANCE. 
BANKERS DRAFTS ACCEPTED. 

All prices correct at 25/9/74 but 
subject to change without notice E.&O.E. 

A member of the 
Audiotronic Group of Companies 
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FANTASTIC 
INSTRUMENT 

BARGAINS 
This is our second list of high -quality equipment, 
surplus to our present requirements. It is all in 
good working order and has been regularly 
maintained to the manufacturers' own standards. 
Instruments may be viewed by arrangement 
only at the above address. Please telephone for 
an appointment. 
Please check the availability of instruments and 
ask for a quotation by telephone or telex. 
A Calibration service is available. Please ask for 
a quotation. 

Sale Price 
AUDIO HI-FI Range 
Crown 
High Power Loudspeaker Units (Altec) £70-£80 
Stereo Recorders £400-£500 
BRIDGES 
Wayne Kerr 
601Z. LCR Bridge. Wide Frequency range £200 
SR268. Source and Detector £300 
B221/Q221. LCR Bridge £350 
COUNTERS AND TIMERS 
Hewlett Packard 
5216 12MHz. 7 Digits £320 
5246 50MHz. 6 Digit Counters £190-£290 
5252A 350MHz. Pre -Scaler plug -ins £100£120 
5253B 512MHz. Converter plug -ins £100£190 
Marconi 
TF2401. Main Frames On Application 
TM7558, plug -ins On Application 
TM8267, 110MHz, plug -ins On Application 
TM8094/1, 0.3-2.5GHz. plug -ins On Application 
DIGITAL VOLTMETERS 
Dana 
3800A. Digital Multimeter. 0.1%. 

3 Digits £140-£180 
Dynamco 
DM2022, DV. 0.02% 10pV 

resolution -2 KV £130-£290 
DM2140/A1/B1. Mean AC Converters £200 
DM2140/A1/B3. RMS AC Converters £64 
Hewlett Packard 
3440 and Range of plug -ins (complete) £600 
Solartron 
LM 1420. 2. DC. 0.05% 2.5pV 

resolution to 1 KV 
OSCILLOSCOPES 
Cossor 
CDU150. DC-35MHz. 5mV-50V/DIV 

dual trace 

£110-£190 

£400 

Dynamco 
7100. DC-30MHz. Main Frames £100-£150 
1Y2. DC-30MHz. Dual Trace Amplifier 

Plug -ins £25-£40 
1Y4. 625 lines TV Monitor £60 
1x1. Time Base plug -ins £20-£40 
1x2. Time Base plug -ins with Delay £30-£60 
Hewlett Packard 
1200A. X -Y or standard Dual Trace. 

DC-500KHz. 
Marconi 
TF2203. DC -1 5MHz. Single Trace. 

Battery/Mains £40-£80 
Telequipment 
D. 43. DC-25MHz. Main Frames with 

Time Base 

£180 

£60-£70 

A. DC-15MHz. Single Trace Amplifier 
plug -ins £10-£20 

J. DC-25MHz. Single Trace Amplifier 
plug -ins £20-£30 

D53S with 2 X 'A' amps. Storage. 
Dual Trace £290 

POWER SUPPLIES 
Farnell 
SSF. 0-15V. 15A. Pre-set £25-£35 
SSD. 0-15V. 3A. Pre-set £15 
Roband 
EGO 12/10. 0-12V. 10A. Pre-set £23-£30 
RECORDERS 
Bell & Howell 
5-124. Ultra Violet Light Beam. 18 Channels 
(Galvos to 13KHz available at extra charge) £60 
5-127. As above with 12 channels £180 
SIGNAL SOURCES 
Advance 
SG70. Audio Oscillator. 6000. 

4 Watts £100-£180 
General Radio 
1362. UHF Oscillator (both need a £80 

1363. UHF Oscillator power supply) 
Hewlett Packard 
200CD. Audio Oscillator 
612A. 0. 45-1. 23GHz. Internal or 

External Amplitude Modulation 
Marconi 
801 D/1. 10MHz-470MHz. Int/Ext. 

AM and Pulse Modulation £320 
TF 2005. 20Hz-20KHz. Twin 

Oscillators £220-£290 
Radiometer 
HO 32C. 21 KHz. Beat Frequency Oscillator £90 

e fl 

£90 

£30-£60 

£300 

Wayne Kerr 
0.22D. 10KHz-10MHz. Video Oscillator £160 
SWEEP GENERATORS 
Hewlett Packard 
8690 Main Frames £260-£300 
8693B. 3. 7-8. 3GHz plug -ins £400-£450 
(Other plug -ins on application) 
TELEPHONE TV AND MICROWAVE 
Hewlett Packard 
423A. 12. 4GHz Crystal Detectors £28 
3701/02/03. Microwave Link Analyser £2,520 
Marconi 
OA 2090A. White Noise Test Set £712 
(Filters also available at extra charges) 
Richmond Hill 
TSP. TV Studio Precision Signal Generator Sin 2 

P & B, Window, Staircase (req. all drives) £580 
Siemens 
REL3K53. Contact Fault Locators. 1 MHzTest 

Signal variable levels. High sensitivity £140 
S.T.C. 
74166. Milliwatt Test Sets £37 
74184B. Selective Measuring sets £132 
74216. Noise Generator. 

20Hz-4KHz. £230-£260 
74306B. Oscillators 10KHz-20MHz £110 
74832B. Selective Level Measuring 

Set £80-£100 
Field Telephones (Hand Generators) £10 
Wandel & Goltermann 
TFPS75. 1. 3MHz. Selective Oscillators £140 
TFPM43. 14MHz. Selective Meters £225 
VZM1. Differential Phase Meters (TV) £318 
VZMG 1. Sampling Attachments £77 
WAVE ANALYSERS 
Airmec/Racal 
248A. 5-300MHz. Harmonic Analysers £125 
ASSOCIATED EQUIPMENT 
Honda 
W15. Petrol -Driven Water Pump. 13 -inch 

outlet. Brand new £25 
Radiometer 
CMB. 118. Capacitance Comparator £30 
Hewlett Packard 
412A DC. Electronic Multimeter On Application 

Carston Electronics Limited 
Shirley House, 27 Camden Road, London NW1. 
Tel : 01-267 4257 

WW -108 FOR FURTHER DETAILS 
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VALVES 
£ 

A1065 1.25 
AR8 0.55 
ATP4 0.50 
B12H 3.00 
CY31 0.50 
DAF96 0.50 
DF96 0.50 
DK96 0.70 
DL92 0.40 
DL96 0.60 
DY86/87 0.40 
DY802 0.40 
E88CC/01 1.20 
E180CC 0.70 
E182CC 1.25 
EA50 0.40 
EABC80 0.40 
EAF42 0.75 
EB91 0.25 
EBC33 1.00 
EBC41 0.75 
EBF80 0.40 
EBF83 0.50 
EBF89 0.35 
EC52 0.35 
ECC811 0.40 
ECC82 0.33 
ECC83 0.33 
ECC84 0.35 
ECC85 0.40 
ECC86 0.00 
ECC88 0.50 
ECC189 0.70 
ECF80 0.40 
ECF82 0.40 
ECF801 0.75 
ECH42 0.00 
ECH81 0.33 
ECH83 0.45 
ECH84 0.45 

ECL80 
ECL82 
ECL83 
ECL86 
EF38 
EF37A 
EF40 
EF41 
EF80 
EF83 
EF85 
EF86 
EF89 
EF91 
EF92 
EF95 
EF183 
EF184 
EFL200 
EL33 
EL34 
EL36 
EL41 
EL81 
EL82 
EL84 
EL85 
ELM 
EL90 
EL504 
EM31 
EM80 
EM84 
EM84 
EY51 
EY81 
EY86 
EY88 
EZ40 
EZ41 

0.55 
0.35 
0.70 
0.45 
0.65 
1.20 
0.75 
0.65 
0.30 
1.25 
0.35 
0.35 
0.30 
0.45 
0.50 
0.40 
0.35 
0.35 
0.75 
2.50 
0.70 
0.60 
0.80 
0.60 
0.55 
0.30 
0.60 
0.45 
0.45 
0.80 
0.00 
0.55 
0.40 
1.00 
0.45 
0.45 
0.40 
0.50 
0.70 
0.75 

EZ80 
EZ81 
GY501 
GZ34 
GZ37 
KT66 
KT88 
MH4 
ML6 
0A2 
0B2 
PABC80 
PC97 
PC900 
PCC84 
PCC85 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF84 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCH200 
PCL81 
PCL82 
PCL83 
PCL84 
PCL86 
PCL805 
PFL200 
PFL200 
PL36 
PL81 
PL82 
PL83 
PL84 
PL504 
PL508 

0.30 
0.30 
0.75 
0.70 
1.00 
2.50 
3.00 
0.75 
0.65 
0.45 
0.45 
0.40 
0.50 
0.50 
0.40 
0.40 
0.60 
0.50 
0.60 
0.40 
0.40 
0.60 
URI 
0.75 
0 75 
0.55 
0.50 
0.90 
0.75 
0.90 
0.80 
0.55 
0.40 
0.65 
0.45 
0.50 
0.60 
0.70 
0.70 
0.80 
0.50 
0.45 
0.45 
0.45 
0.80 
1.00 

A lot of these valves are imported and 
prices vary for 
reserve the 

each delivery, 
right to change prices for 

new stock when unavoidable. 

£ £ £ E 
PL509 1.35 U191 0.75 VR150130 0.45 3D6 0.40 6AK5 0.40 
PL802 0.95 U801 0.75 X66 0.65 3S4 0.40 6AK8 0.40 
PY33 0.80 UABC8C 0.40 Z8000 2.70 3V4 0.85 6AL5 0.25 
PY80 0.40 UAF42 0.65 Z801U 2.70 56/254M 4.00 6AL5 W 0.55 
PY81 0.40 UBC41 0.60 Z900T 1.20 56255M 3.50 6AM6 0.45 
PY82 0.40 UBF80 0.40 1A3 0.55 5R4GY 0.90 6AN8 0.45 
PY83 0.40 UBF89 0.40 1L4 0.25 5U4G 0.45 6AQ5 0.45 
PY88 0.45 UBL1 1.00 6A05W 0.70 
PY500 1.00 UBL21 0.70 6AS6 0.00 
PY800 0.45 UCC85 0.45 6AT6 0.45 
PY801 0.50 UCF80 0.75 VAT 8% 6AU6 0.40 
QQVO3-10 UCH42 0.75 6AV6 0.45 

1.40 UCH81 0.45 EXTRA 6AX4GT 0.75 
QQVO6-40A UCL82 0.45 6AX5GT 1.00 

8.00 UCL83 0.65 667 0.70 
QVO3-12 1.10 UF41 0.70 6BA8 0.30 
R19 0.60 UF80 0.35 3A4 0.60 5V4G 0.5 68E6 0.35 
SC1/400 3.00 UF85 0.45 IR5 0.40 5Y3GT 0.5 6606G 0.90 
SC1/600 5.00 UF89 0.50 1S4 0.30 5Z3 0.9 6BJ6 0.05 
SP61 075 UL41 0.70 174 0.30 5Z4 0.80 6607A 0.60 
TT21 5.00 UL84 0.40 1X2A 0.60 5Z4TG 0.5 6BR7 1.20 
U25 0.85 UY41 0.45 1X2B 0.75 6AB7 0.60 6BW6 1.00 
U26 0.75 UY85 0.40 2D21 0.50 6AC7 0.60 68W7 1.00 
U27 0.65 VR105/30 0.45 21(25 9.00 6AH6 0.70 6C4 0.40 

£ 
6C6 0.50 
6CB6 0.50 
6CH6 1.45 
6CL6 0.75 
6D6 0.55 
6EA8 0.85 
6F7 1.10 
6F8G 0.75 
6F23 0.80 
6F32 0.75 
6F33 3.50 
6H6 0.35 
6J4WA 1.25 
6J5 0.05 
6J5GT 0.50 
6J6 0.30 
6J7 0.80 
6J7G 0.40 
61(60T 0.00 
6K7 0.55 

-6K7G 0.30 
6K8GT 0.50 
61(25 1.00 
616 1.25 

TRANSISTORS Please write or hone for current price of any 
of the transistor , diodes shown below. 

AC113 AF178 BF167 GET116 
AC126 AF186 BF185 GEX66 
AC127 AFZ12 BFY51 NKT222 
AC128 ASY26 BFY52 0A5 
AC176 ASY27 BFY90 0A47 
ACY18 ASY28 BSY27 OA70 
ACY19 BC108 BSY38 0A71 
ACY20 BC118 BSY95A 0A73 
ACY28 BC119 BYZ16 0A79 
ACY39 BC136 CRS1/10 oA91 
ACY40 BC137 CRS1/20 0A200 
AD149 BC148A CRS1/30 0A202 
AD161 BC172 CRS1/40 OAZ200 
A0162 BC172A CRS3110 0C22 
ADZ11 BC212A CRS3/20 0C22 
ADZ12 BCY31 CRS3/30 0C26 
AF114 BCY33 CRS3/40 0C28 
AF115 BCY72 CRS251025 0C29 
AF116 BF115 GET115 0C39 
AF117 
AF118 
AF124 
AF125 
AF126 
AF127 
AF139 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

0C36 
0C42 
0C44 
0C45 
OC70 
0073 
OC78 
00780 
0081 
0082 
0082D 
OC82DM 
OC83 
OC139 
OCt40 
OC170 
0C172 
0C200 
0C206 

SX754 
ZR11 
ZR21 
1 N23A 
1N25 
1N32A 
1 N38A 
1N43 
1N70 
1N277 
1N415C 
1N4148 
2N456A 
2N708 
2N918 
2N1304 
2N7305 
2N1307 
2N1309 

OTHERS /N STOCK Inc. 
integrated c rcuits, CRT 
& special valves. Min. 
Mall Order £I. U.K. 
Postage E1 -£2,17p, £2-3, 
22p, over £3 free. C.O.D. 
25p extra. 

2N2062 
2N2147 
2N2411 
2N2989 
2N3053 
2N3054 
2N3055 
2N3390 
2N3391 
2N3730 
2N3731 
2N3819 
2N4038 
2N4058 
2N4061 
2N4785 
2N5295 
3N128 
3N154 
3N159 
2S303 
404 
2082 
40250 
40251 
40668 

BLBG 0.40 
6L7G 0.40 
6SA7 0.50 
6SA7GT 0.40 
6SC7GT 0.40 
6SG7 0.50 
6SJ7 0.55 
6SJ7GT 0.35 
6SK7 0.55 
6SL7GT 0.50 
6SN7GT 0.50 
6SQ7 0.55 
6V6G 0.15 
6V6GT 0.50 
6X4 0.40 
6X50 0.40 
6X5GT 0.50 
6Y6G 0.90 
6Z4 0.65 
6-3012 0.90 
767 0.80 
7Y4 0.80 
9D6 0.40 
gD2 6.00 
12AG 0.S5 
12AT6 0.45 
12AT7 0.40 
12AU7 0.33 
12AV6 0.50 
12AX7 0.33 
12BA6 0.45 
1213E6 0.50 
12BH7 0.50 
12C8 0.55 
12E1 3.50 
121(5 1.10 
12K7GT 0.50 
12K8GT 0.70 
12Q7GT 0.70 
12SA7GT 0.70 
12SG7 0.55 
12SJ7 0.55 
12Y4 0.40 
1457 1.00 
19AQ5 0.05 
1903 8.00 
1906 6.60 
19H5 14.00 
20P3 0.60 
20P4 1.10 
25L6GT 0.70 
30C15 1.00 
30C17 1.00 
30C18 0.90 

30F5 
30FL1 
30FL12 
30FL14 
30115 
30117 
30P12 
30P19 
30PL1 
30PL13 

THE VALVE WITH A 
GUARANTEE 

£ 
1.00 
1.00 
1.10 
0.90 
0.85 
0.95 
1.00 
1.00 
0.115 
1.10 

VIDICON 
TUBES 

EMI types 
9677A 8 

9677C 
E20.00 ea. 

30PL14 1.1 
35L6GT 0.7 
35W4 0.50 
35Z4GT 0.70 
5005 0.80 
5DCD6G 1.10 
75 1.00 
75C1 0.75 
76 0.75 
78 0.70 
80 0.75 
85A2 0.75 
723a/b 8.00 
803 8.00 
805 14.00 
807 0.85 
813 4.50 
866A 1.20 
931A 8.00 
954 0.50 
955 0.50 
956 0.50 

957 
1629 
2051 
5933 
6057 
6060 
6064 
6065 
6080 
6146 
61466 
8020 
9001 
9002 
9003 
9004 
9006 

0.50 
0.70 
1.00 
3.00 
0.75 
0.70 
0.60 
1.00 
2.30 
2.25 
3.25 
5.00 
5.00 
0.50 
0.70 
0.35 
0.35 

C.R.TUBES 
DG7-5 12.00 
DG13-2 10.00 
DG13-34 12.00 
M W 13-35 35.00 
VCR139A 8.00 
3BP1 4.50 
88D 9.00 
88J 8.00 
BBL 9.00 

SPECIAL 
VALVES 

CV239 45.00 
M503-2 J42 

42.00 
1(301 7.00 
KRN2A 8.00 
725A 23.00 

RACAL RA17 & RA117E VERY HIGH- 
CLASS COMMUNICATION RECEIVERS 
tmc/s-30mc/s with built-in crystal - 
controlled calibrator providing reference 
signals at each 100kc/s. Two independent IF 
outputs, in parallel at 100kc/s are provided 
for external use, if required. All other details 
on request. Completely overhauled and 
realigned to "as new" standard. Price on 
application. 

3 PHASE AUTO TRANSFORMER, wye 
Input 400v, wye output 241.5/230/218.5v 50c 
18kVA. Made by Westinghouse of USA. 
Brand new In original cases E80.00 including 
UK transport. 

TEXTRO N IX 
585 OSCILLOSCOPE 

DC to 100MHz. Separate time bases 
with delay and 5X magnifier. Time 
base A: 0.05 microsecs to 2 secicm In 
24 stages also continuously variable 
between steps. Time base B: 2 micro - 
secs to 10 sec in 18 stages. Delay 1 

microsec to 10 sec. Complete with 
type 81 adaptor enabling use of all 
letter series plug Ins. Type 80 plug -In 
(less probe) also available. 

HIGH CAPACITY CONDENSERS 
GENERAL ELECTRIC 25,000 MFD 25VDC 
(40VDC) surge £1.10. 
SPRAGUE 20,000 MFD 55VDC Et 30. 
MALLORY 20,000 MFD 30V (45VDC surge) 
E1.15. 
MALLORY 35,000 MFD 15V (20VDC surge) 
£110. 
SANGAMO 20,000 MFD 50V E130. 
SCHLUMBERGER 0 500e SYNC. OSCIL- 
LATOR 200-500MHz. £05.00 
PLESSEY PR 524 DUAL DIVERSITY 
RECEIVER. Freq. 2-30 MHz. Solid state, six 
pre -selected channels with motorised tuning, 
automatic receiver selection and Indication. 
Complete with FSK terminal unit and spare 
coils for turret tuners. All housed in table 
top cabinet. £10000 
ROHDE & SCHWARTZ MICROWAVE 
POWER METER. 3200MHz, built-in cali- 
bration, 5052. £120.00 

SO LOTRO N 
CD 1400 

OSCILLOSCOPE SYSTEM 
Available with a choice of "Y" or "X" 
plug -ins: wide band 15MHz, high gain 
differential, standard time base, slow 
speed, delayed sweep. Prices on 
application depending on combination 
selected. 

TF144H SIG- 
NAL 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 available. 
Full spec. and 
price on re- 
quest. 

MARCONI TF 1000 SIGNAL GENERA- 
TOR. Freq. range 450-1250MHz in one 
directly calibrated band. Output piston 
attenuator 015 microvolts-445mV at 50 
ohms. Modulation: Internal signal 1000Xz 
at 30%. External pulse I microsec or longer 
at 30v min. 
TF 1102 AMPLITUDE MODULATOR 
Amplitude modulates at up to 80% the C.W. 
or F.M. output of any signal generator with 
a frequency range of 100kHz to 500MHz. 
Input waveforms to the modulator may be: 
sine, square, pulse or picture at any level 
up to H1 Impedance, Mod level monitored 
on panel meter. £4000 
SIGNAL GENERATOR TF 8018 as for 
TF 8011)0/3 except for minor circuit changes, 
e.g. 1 and 2 MHz switched calibrator, £175.90. 

5001250W MEDIUM WAVE BROAD- 
CAST TRANSMITTERS. Price and 
details on application. 

M.O. for ET 4336 TX (see description in 
previous Issues) £050. P. 6 P. £1 50. 

HEWLETT 
PACKARD 

185A 800 MHz SAMPLING OSCILLO- 
SCOPE WITH 188A DUAL TRACE 
PLUG-IN. Full spec. and P.O.A. 
175A 50MHz Oscill,lscope. 
200CD WIDE RANGE OSCILLATOR 
5Hz to 600kHz E60.00. 
8168 SHF SIGNAL GENERATOR. 
Freq. range 1,75GHz-4,2GHz, Mod.: 
F.M., C.W. Pulse and Ext. A.M.. output 
0,1uV-200mW. Price en application. 

TF 1258A VHF SPECTRUM ANALYSER 
or analysis and measurement of Rede 
Equipment. Frequency range 190 to 230MHz 
with crystal check points. Sweep width 05 
to 5MHz, output pulse delay (a) 85-1751uSec, 
(b) 0.7.1.4 mSec with x1 and x2 multiplier 
and=2, x1, x2 rnultipller. Output 2µV to 
20mV with X10 multiplier. £200. 

TF 1370 R -C OSCILLATOR, 
SQUARE AND SINE WAVE. Freq. 
Sinewave 10Hz-10MHz, squarewave 
10Hz-100kHz. Direct output: sinewave: 
0-31.6V rms., 10Hz-1MHz, squarewave: 
0-73.2pp 10Hz-100kHz. Attenuator 
range: -50dB to }-Od B. Impedance: 
75, 100, 60052. Price upon application 

TYPE AS 870.4 current limiting powe 
upply, 0.30V steps of 10, 1, 0'1V up to 3 

amps £40. 
THYRISTOR TEST SET, complete un 
tested £S0. 

TEST EQUIPMENT 
Open 9-12.30, 1.30-5.30 p.m. for direct line for all enquiries regard- * ing test equipment only, phone excent Thursday9-1 p_m_ e c.ne 

BEST PRICES PAID FOR TEST AND COMMUNICATION 
EQUIPMENT. Single items or quantities. Private or Industrial. 

TF 101011/S SIGNAL GENERATOR. 
Range 10-485 MHz in five ranges. R.F. output 
0-1 µV -IV source e.m.f. Dial calibrated in 
volts, decibels and power relative to thermal 
noise. Piston type attenuator. 50n output 
Impedance. Internal modulation at 1 kHz 
at up to 90% depth, also external sine and 
pulse modulation. Built -In 5MHz crystal 
calibrator. Separate R.F. and mod. meters. 
P.O.A. 

TF 1400S DOUBLE PULSE GENERA- 
TOR WITH TM 6600IS SECOND- 
ARY PULSE UNIT. For testing radar, 
nucleonics, 'scopes, counters, filters 
etc. SPEC. TF 14005. Rep. freq. 
10Hz to 100kHz, pulse width 01 to 
1O0µ sec., delay -1.5 to í3000u sec.. 
rise time 30N sec. SPEC. TM 05001S. 
As for TF1400S except pulse width 
0.5 to 25µ sec., delay 0 to +300u sec. 
£230. 

TF 526B OSCILLATOR AND DETECTOR 
UNIT £5000. 

TF 1226B, TF122SA, TF 577A. WHITE 
NOISE TEST SET E105.00. Full spec. 
on request. 

94 TF AUDIO TESTER. Combined A.F. 
Generator (0-25kHz), Output meter (up to 
2W. at 600, 15 and 3f2,) and valve voltmeter 
0-800V.), with stepped and variable attenua - 
ors. M. 

PLEASE ADD 
8% VAT 

TEXTRONIX 
OSCILLOSCOPES 
571A-600MHz, separate P.S.U. E1511 

complete. 
561A-10MHz, solid state, complete 
with 341 dual trace vert. and 383 delay 
time base plug -ins P.O.A. 
541A-33MHz. Choice of plug -ins. P.O.A. 
LA265A(545A)-33MHz, separate time 
bases with delay. P.O.A. 
545-15MHz. Separate time bases with 
delay. Price on application. 
PLUG-IN UNITS 
CA -24 MHz dual trace 50MV-20V. 
G-20 MHz differential 50MV-20V. 
L-30 MHz fast rise time 5MV-20V. 
D -High gain differential IMV-50V. 
N 600MHz sampling 10MV-cm. 
53/54C. Dual trace 33MHz, 60MHz, 
n n5-7nv 

RACAL UNIVERSAL COUNTER/TIMER 
SASSO (CT4811) 

8 digit In - 
line read-out. Facilities 
Include: dir - 
meet frequency 
measurement 
up to 100MHz: 
Pulse, period, 
ratio, time 
Interval and 
to tallsing 
measure- 
ments. Input sensitivity variable from 300MV 
to9V, three independent Inputs, self -check 
etc. Full spec. On request. £145. 

RACAL RECEIVERS 
Models RA17, RA17 Mk. II, RA 17L, 
RA17W, RA117E, in condition from 
working "as seen" to brand new in 
cabinets. Prices on application. 
DIVERSITY SWITCH TYPE 
MA168B, solid state, £45.00. 

PLEASE NOTE 
Unless offered as "as seen" 

ALL EQUIPMENT 
ordered from us is completely over- 
hauled mechanically and electrically 

in our own laboratories 

FOR EXPORT ONLY 
TRANSMITTERS: 

BC 610 Hellicrafters. 
RCA ET 4336 also modified version of 
Increased output to 700w. 
COLLINS TYPE 231D 415kw., 10 channel, 
autotone and manual tuning. All above 
complete Installation and spare parts. 
TRANSCEIVERS 
19, 19HP, 38, 62. 
C-13 TRANSMITTERS 
RACAL COMMUNICATIONS 
EQUIPMENT 
We are able to offer a comprehensive 
selection from the range of this modern 
high class equipment Including, 
receivers, L.F. Converters, SSB adap- 
tors, panoramic adaptors, diversity 
switches, transmitter driver units, 
linear amplifiers can be built to 
customers' requirements. Please send 
us your enquiries. 

ARU SPARES. We hold the largest stock 
'n U.K. Write for list. 
R.F. METER 0-8 amp. 21" (U.S.A.) £1.84 
P. 6 P. 15p. .. 
TELEPHONE TYPE "J" (Tropicalised) 
10 line MAGNETO TELEPHONE 
SWITCHBOARD 
SO line AUTOMATIC PRIVATE 
TELEPHONE SWITCHBOARD 
Price of each of the above on application. 

COLOIrIOR (ELECTRDONICS) 

170 Goldhawk Rd., London, W.I2 
el. 01- 7i3 0899 
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You are looking at one of the 
most expensive turntables in the world. 

BY NI=PON COLLMBIA 
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DENON 
BY NIPPON COLUMBIA 

DIRECT DRIVE TURNTABLE 

The Denon Direct Drive Turntable is one of 
the most advanced in the world. Designed to 
exacting broadcasting and studio standards. 
Made to perfection -with up to 40% of 
components, including the motor, hand -built. 

Denon's reputation (it's used by all broad- 
casting stations and 80% of studios in Japan) 
appeals to connoisseurs, who respect 
professional features like the unique elliptical 
deck casing and so -solid plinth ... to cut 
resonance dramatically. 

The Denon player's principal quality is its 
precise control of rotational speed. 
Continuously monitored and governed by a 
magnetic speed sensor, applied to a 
comparison circuit, it results in a detection 
frequency at 331 rpm of about 1,100Hz-more 
than 10 times the resolution of rival methods. 

The same equipment (turntable, plinth and 
dust cover) is also available with a tone -arm 
board capable of accepting most top-quality 
arms. 
Integrated Amplifiers 

Denon/Nippon Columbia, among the 
world's top Hi Fi manufacturers, also produce 
two superb integrated amplifiers -model PMA 
350Z and PMA 500 -compatible in quality with 
the Denon player. 

See, hear and examine 
the Denon player, and 

integrated amplifiers, at 
your nearest Denon dealer. 

And be prepared to be 
impressed ! 

What you get for your money 
Specifications of the Denon turntable are - 
Drive system Direct -coupled motor 
Speed 331 rpm 45 rpm 
Speed control Servo system through frequency detection 
Speed selection Electrically switched 
Starting time 1.8 seconds at 33; rpm 

Turning angle : 180° (half turn) 
Wow/flutter Less than 0.03% (w.r.m.s.) 
S/N Over60dB 
Turntable Aluminium alloy, diecast 

Diameter : 300mm Weight : 1.1 kg 
Speed adjustable range + 3% of specified speed 
Power requirement AC 220/230/240V, 50/60 Hz, changeable 
Power consumption 14W 
Tone -Arm Denon DA -305 (alternatively, with tone - 

arm board suitable for SME 3009 
(improved), Acos Lustre, Keith Monks 
Lab -9, etc....) 

Sole UK Distributor: 

JOHNSONS 
OF HENDON LTD 

Colney Street, St. Albans AL2 2EA, Herts. 

WW -093 FOR FURTHER DETAILS 

Re( 
No. 
112 

79 
3 

20 
21 
51 

117 
88 

TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Pri 20/240V Sec 1201240V Centre Tapped 8 Screened 
Ref. VA We ht Size cm. P & P 
No. (Watts) lb o £ p 

07 20 1 7.0x 7 -Ox 6.0 2.55 38 
149 60 3 1 9-9X 7.7x 8.6 3.79 45 
150 100 5 9.9X 8-9X 8 6 4.17 45 
151 200 8 12-1X 9.3x102 739 53 
152 250 13 1 121 x11 .13x102 045 73 
153 350 15 14.0 x 10.8 x11 8 11 ß5 73 
154 500 19 14-0 X 13.4 X 11.8 1330 91 
155 750 29 172x14.0x14.0 21-05 
156 1000 38 172 x16 ax14.0 2720 
158 2000 60 21.6 x15-3 x18-1 5025 
159 3000 85 23.5x17.8x19.7 70-53 
160 6000 173 35.0X204 x293 14049 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Taps 
No. (Watts) lb oz 
113 20 1 0 5-8x 5.1 x 4.5 0-115-210-240 

64 75 2 4 7-0x 6-7 X6.1 0-115-210-243 
4 150 3 4 8.9x 7.7x 7.7 0.115-200-250-240 

66 300 6 4 9.9x 9-6X 8.6 
67 500 12 8 12.1 x11-2 x10-2 
84 1000 19 8 14.0x13 -4X14-3 
93 1500 30 4 14.0X15 -9x14-3 
95 2000 32 0 172 x16.6 x14-0 ,. 
73 3000 40 0 21.6 x13.4 x18.1 3290 

CASED AUTO TRANSFORMERS 
115V mains lead input and U.S.A. 2 pin outlets. 20VA £2 N. P. & P. 38p. 500VA 
£9-S0. P. 8 P. 80p. 1000VA £1592. Via B.R.S. 

LOW VOLTAGE TRANSFORMERS 
PRIMARY 200-350 VOLTS 12 AND/OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P 
No. 12V 24V lb oz 
111 0.5 025 8 4.8x 2.9x 3.5 0-12V at 025A x2 
213 1.0 0.5 1 4 6.1x 5.8x 4.8 0-12V at 05erX2 
71 2 1 112 7.Ox 6-4x 6.1 0-12V at 1Ax2 
18 4 2 212 8-3x 7.7x 7.0 0-12V at 2A x2 
70 6 3 3 8 8.9x 8.Ox 7.7 . 0-12V at 3A x2 

108 8 4 5 8 9.9x 8.9x 8-6 0-12V at 4A x2 
72 10 5 6 4 9.9x 9.6x 8.6 0-12V at 5Ax2 
116 12 6 6 12 9.9x10.2x8-6 0-12V at 5Ax2 
17 16 8 812 12.1x 99x102 0-12V at 8A X2 

115 20 10 18 8 14 -Ox 9.6x11.8 0-12V at 10Ax2 
187 30 15 15 8 14.0 x12-1 x118 0-12V at 15A X2 
226 60 30 32 0 17 -2x15 -3x14.0 0-12V at 30A X2 

34SecondaryO RANGE 
Amps. Weight Size cm. Taps 

lb oz 
0-5 1 4 6 -Ix 5.8x 4.8 0-12-15-20-24-30V 
1.0 2 4 7 -Ox 6.7x 6.1 
2.0 3 4 8-9x 7-7x 7.7 
3.0 4 8 9.9x 8.3x 8.8 
4.0 6 4 9-9x 9.6x 8.6 
5.0 812 12.1x 8.6x102 
6.0 8 0 12-1X 9.3x102 
8.0 12 0 121 x11 -8x102 

89 10.0 13 12 14.0 x102 x11.8 

Ref. Amps. Weight 
No. lb oz 

50 VOLT RANGE 
Size cm. Secondary Taps 

102 0.5 1 12 7.0x 6-4x 6.1 0-19-2543-4<-50V 
103 1.0 212 8ßx 7-4X 7.0 
104 2.0 5 8 9-9x 8.9x 8.6 , 

105 3.0 612 9 -9x10 -2x 8.6 
106 4.0 10 0 12.1 x10 -5x10ß 
107 6.0 12 0 14.0x10 -2x11-8 
118 8.0 18 0 14.0x12.7X11.8 
119 10.0 25 0 172x12.7 x14-0 ,, 
Ref. Amps. Weight Size cm. s0 VOLT RANGE 
No. lb oz 
124 0.5 2 4 7.0x 6-7x 6.1 0-24-30-40-48-60V 
126 1.0 3 4 8.9x 77X 7.7 
127 2.0 6 4 9.9x 9-6x 8.6 
125 3.0 812 12-1x 9.9x102 
123 4.0 13 12 12.1 X11 -8X10-2 
40 5.0 12 00 14.Ox102x11-8 

120 6.0 15 8 14.0 x 12.1 x11-8 
121 8.0 25 00 14.0 x14-7 x11-8 
122 10.0 25 0 172 x12-7 x140 
189 12.0 29 00 17ßX 14.0 x14.0 

MINIATURE TRANSFORMERS WITH SCREENS 
Ref.. MA Weight Size cm. VOLTS 
No. lb oz 
238 200 2 28x2.6x2.0 3-0-3 
212 1A 1A 1 4 6.1 x5.8 x4.8 0-60-6 

13 100 4 3.9x2.6 x2.9 9-0-9 
235 330, 330 4 4.8x2.9x3.5 0-9, 0-9 
207 500, 500 1 00 6-1 x5 -4X4-8 0.8-9, 0-8-9 
208 1A, 1A 1 12 7 -0x6 -4x6.1 0-8-9, 0-8-9 
236 200, 200 4 4.8x2 -9x3-5 0-15, 0-15 
214 300, 300 1 4 6.1 x5.8 x4 0-20, 0-20 
221 700 (D.C.) 1 8 7-0x6-1 x6.1 20-12-0-12-20 
206 1A, 1A 2 12 8-3x 7.7 x7-0 0-15-20, 0-15-20 
203 500, 500 2 4 8ßX 70 x 7.0 0-15-27, 0-15-27 
204 1A, 1A 3 4 8.9 x7 -7x7.7 0-15-27, 0-15ß7 

BATTERY CHARGER TYPES 
PRIMARY 200.250 VOLT (Secondary 2V, 8V, 12V) 

-Ref. Amps. Weight Size cm. 
No. lb oz 
45 1.5 1 8 7.0x 6.1 x 6.1 1 

5 4.0 3 4 8-9x 7.7x 7.7 I Please note, these 
86 6.0 6 4 9-9x 9.6x 8.6 units do not ín- 

146 8.0 6 12 O -9x10 -2x 8.6 clude rectifiers 
50 12.5 12 0 14 -0x10 -2x118 

P&P 
£ p 

Iß4 30 
2.64 38 
3-29 45 
5 29 53 
11.92 67 

13-50 91 
17-50 
25-35 

1-34 
1.59 
2.09 
2-60 
3-52 
396 
4-57 
5-91 
6 62 

1020 
13-70 
22-50 

P6P 
£ p 

1-58 30 
2-16 38 
348 38 
4-12 45 
4-57 53 
5-53 53 
6N 60 
9-00 67 
9-90 73 

P6P 
£ p 

2-09 30 
3-01 38 
426 45 
5-79 53 
7.41 67 

1100 67 
13.40 85 
17-00 

P6P 
£ p 

2-12 38 
2-97 38 
5.40 45 
7.11 60 
9-20 67 

1093 73 
13-35 85 
15-01 
1960 
21-60 

P3P 
£ p 
1-40 10 
1-67 30 
120 13 
1-42 19 
2.23 30 
3-00 38 
1-30 19 
1-76' 30 
1.911 38 
3-79 38 
3-06 38 
327 38 

PQP 
£ p 
162 36 
3.30 38 
4-84 53 
5-52 53 
7-95 67 

*Carriage via B.R.S. 

Also stocked: SEMICONDUCTORS VALVES 
AVOMETERS ELECTROSIL RESISTORS 

PLEASE ADD 8% FOR V.A.T. including P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 
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enrv's LARGEST SELECTION OF ELECTRONIC 
COMPONENTS AND EQUIPMENT. 
LOW PRICES MEAN LESS VAT. 

You can build the Texan and Stereo FM Tuner 
TEXAN 20 -i- 20 WATT IC STEREO AMPLIFIERS 
Features glass -fibre PC board, Gardeners low field transformer. 6 -ICs, 
10 transistors plug diodes etc. Designed by Texas Instruments engineers 
for Henry's and P.W. 1972. Supplied with full chassis work, detailed 
construction handbook and all necessary parts. Full input and control 
facilities. Stabilised supply, overall size 151 in. X 21 in. X 61 in. mains 
operated. Free teak sleeve with every kit £28.550 (GB post paid) 

STEREO FM TUNER 
Features capacity diode tuning, led and tuning meter indicators. stabilized 
power supply -mains operated. High performance and sensitivity with 
unique station indication IC stereo decoder. Overall size in teak sleeve 
8 in. X 21 in. X 61 in. 
Complete kit with teak sleeve £21.00 (GB post paid). 

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! 

_1%epwiew 

TRANSISTORISED 

MODULES 
Tuners - Power Suppliers 
- Amplifiers 

Amplifiers All single channel unless stated) 
o/p 3-8 ohm, 1-10mVi/p 
o/p 3-8 ohm, 10-10mVi/p 

8-10 ohm, 10mVipp/p 

o/p 8 ohm,8-16 

-Dm, 1 

VimpJVi/p 

E1 208 12 volt 
608 24 volt 
410 28 volt 
620 45 volt 
Z40 30/35 volt 
Z60 45/50 volt 
SA6817 24 volt 

4-300 9 volt 300 MW 
2004 9 volt 250 MW 
104 9 volt 1 watt 
304 9 volt 3 watt 
555 12 volt 3 watt 
555ST 12 volt 1 } X 4 

watt 
5 watt 

Special over 

Stereo module 

£t.75 
£2.70 
£3.10 
£3.95 
£4.10 
£5.95 

pp £5.10 
10 watt o/p 4-8 ohm. 30-50mVi/p £4.05 
10 watt o/p 8 ohm, 160mVi/pp £4.85 
30 watt o/p 1-8 ohm. 150mVi/p £9.95 
15 watt o/p 1-8 ohm. 100mVi/ £5.45 
25 watt o/p 1-8 ohm, 100-250mVi/p £6.95 
6+ 6 watt o/p 8 ohm, 100mVi/p Stereo module £1020 

o/ 4-16 ohm. 25-60mVi/p 

Stereo 
Mono 
Stereo 
Stereo 
Stereo 
Stereo 

All models 
fitted dials 

SP62 h 6 volt stereo FM tuner supplied with 
A1007 9 volt MW -AM tuner instructions 
Sinclair 12/45 volt FM tuner stereo recorder for above 
A1018 9 volt FM tuner in cabinet 
A1005M (S) 9-12 volt stereo decoder FM for above 
1062 12 volt stereo decoder. General purpose 

Preamplifiers 
Sinclair Stereo 60 Preamplifier With Controls. 
E1300 CART/TAPE/MIC INPUTS 9 volt Modules 
E1310 Stereo 3-30mV mal cart 9 volt 
FF3 Stereo 3mV tape head 9 volt 
3042 Stereo 5-20mV Mag. cart. mains 
EQ25 Mono 3-250mV Tape/cart/flat. 9 volt ,. 

Power Supplies -Mains input I*chassis-rest cased) 
470C 6/7k/9V 300mA with adaptors 
P500 9 volt 500mA 
HC244R 3/6/78/9 volt 400mA stabilised 
*P11 24 volt 1 amp £3.30. *P15 28 volt } amp 
.P1080 1 2 volt 1 A £4.70. *P1081 45 volt 0.9A 

Amplifiers with controls 
El 21 0 12 volt 21+21 watts 8 ohms 
R500 Mains 5 watts 4-16 ohms 
SAC 14 Mains 7+ 7 watts 8 ohms 
SAC30 Mains 15+ 15 watts 8 ohms 
CA038 9 volt 14+ 11 watts 8 ohms 
CA068 12 volt 3+3 watts 8 ohms 

FM Modules 
Mollard LP 1186 FM tuner (front end) with data 10.7MHz o/p 
Mollard LP 1185 10.7MHz IF unit 
Gorier Permability FM tuner (front end) 10.7MHz o/p 

FM and AM tuners and decoders 
FM 5231 (tu 2) 6 volt FM tuner 
TU3 12 volt version (FM use with decoder) 
SD491 2 Stereo Decoder for Tu 3.12 volt 

P12 41-12 volt 0.4-1 amp 
SE101A 3/6/8/12 volt 1 amp stabilised 
P1076 3/41/6/71/9/12 volt 4 amp 
SE800A 1-15 volt 0-1A stabilised 

£6.25 
£6.30 

£11.75 
£14.95 

£6.95 
£10.50 

£4.85 
£4.50 
£4.20 

£7.95 
[7.95 
£7.95 

£14.95 
£4.90 
£7.45 

[13.95 
£7.50 
[6.50 

£6.75 
£2.85 
£4.75 
£4.95 
£5.95 
£1.95 

£2.25 
£3.20 
£5.50 
£3.30 
£7.80 
£7.15 

£12.75 
£4.20 

£17.50 

QUALITY CASSETTE TAPES 

"Living Sound" made specially for 
Henry's by EMI Tapes Ltd. 

5 screw type with library case. Post paid (GB) 

3 for 6 for 10 for 25 for 
C60 £1.10 £2.00 £3.15 £7.50 
C90 £1.47 
C120 £1.83 £3.54 £5.60 £14.00 

£2.85 £4.65 £11.37 

SPECIAL OFFER 

Cassette 

Storage e 
Rotating unit up to 32 
cassettes stackable £3.60 
pp 15p. Car unit with bracket 
for 10 cassettes £2.80 pp 10p 

.4, 

EMI 
SPEAKERS 
Special Purchase 

13 X 8 chassis speakers 
(cary/packing 30p each 
or 50p pr) 
*150 TC 10 watt 8 ohm 
twin cone £2.20 
*450 10 watt 4, 8, 15 ohm with twin 
tweeters and crossover £3.85 each 
FW 15 watt 8 ohm with tweeter £5.25 
350 20 watt 8. 15 ohm with tweeter 
£7.80 each 

Polished wood cabinet £4.80 carr., etc., 
35p each or 50p pair 

EXCLUSIVE 1 

5 WATT IC 

AMPLIFIERS ee 
Special purchase 5 watt output 8-16 ohm 
load. 30 volt max DC operation complete 
with data. 
Price £1.50 ea. or 2 for £2.85. 
Printed Circuit Panels 50p. 

UHF -TV TUNERS 
625 -line receiver UHF transistorised tuners 
FM. UK operation. Brand new. 
(Post/packing 25p each) 
TYPE C variable tuning £2.60 
TYPE B 4 -button push-button (adjustable) 
£3.50 

SPECIAL EQUIPMENT 
Brand new ex -WD portable radiation 
detectors 0-10r complete with power unit, 
haversack and probe (CV2247) PRICE 
£9.97 carr/packing £1.00. 

Brand new seal photo multiplier units (de- 
signed FM fuel tank fire detective) £3.50. 

PA -DISCO -LIGHTING EQUIPMENT 

Without doubt UK's best range of 
modular and complete equipment, Light- 
ing, mixing, microphones. accessories. 
speakers, amplifiers. lenses, etc.. etc. 
FREE stock lists (Ref. No. 18) on request 
CALL IN AND SEE FOR YOURSELF at 
Henry's Disco Centre, 309 Edgware Road. 

01-723 6963. 

HENRY'S HOME ENTERTAINMENT CENTRES LTD 
London 
354/6 Edgware Rd. W2 01-402 5854 
376/8 Edgware Rd. W2 01-723 0818 
372 Edgware Rd. W2 01-402 8140 
120 Shaftesbury Ave. W1 01-437 9692 
230 Tottenham Court Rd, W1 01-580 1785 
144 Burnt Oak B'way, Burnt Oak, 

Edgware 01-952 7402 

190/4 Station Rd. Harrow, 

Middlesex 01-863 7788 

Out of Town 
256 Banbury Rd. Summertown, 

Oxford (0865153072 
55 Gloucester Rd. Bristol 7 (O272Í45791 

FREE STOCK 
LISTS 
No 38 Transistors/valves/ 
semiconductors. 
No 18 Disco lighting high 
power sound. 
No 17 Hi-Fi. TV -tape 
equipment. 
Send large stamped 
addressed envelope with all 
enquiries. 

TEST 
EQUIPMENT 
MULTIMETERS 
(car,/packing 35p) 

U4324 20KV 
with case 

£925 
U435 20KV 
with steel case 

£8.75 

U4313 20KV with 
steel case £12.50 
U4317 20KV with case £16.50 
U4341 33KV plus transistor 
tester steel case £10.50 
U4323 20KV plus 1 KHz 
465KHz OSC with case £7.70 
ITI-2 20KV slim type £5.95 
THL33D (L33DX) 2KV 
robust £7.50 

TP5SN 20KV 
(Case £2001 £8.25 
TPS1OS 2KV £5.25 
TW20S 20KV £10.00 
TW5OK 50KV £11.75 
EP1OKN 10KV £9.95 
AF105 5ÒKV De -luxe 
(Case íY.80) £12.50 
S100TR 100KV plus transistor 
tester £22.50 

General Test 
Equipment 
I un/paokin9 30p t on/peoum5 50p) 
unleu stated 
New Revolutionary Supenserar 8800 
Multi.tenar (18.50 
Acomerer 
Transistor tarn ftt.00 
Electronic voltmeter [t 940 
Ampclomp £11.85 
TemperaNn probe £11.15 
Gauss noter í11.85 
Sign.) injector [5.85 
Phase Sequence £5.85 
ENT Probe £6.85 
Shore 25/50/0000 £4.50 
t 3100 IMA strie cran recorder [44.00 
t Tk40 AC muOiwltmetea [19.75 
f Tk15 Grid dip meter 

440KHr28MHt fí9.85 
t TK85 28 range vara voltmeter £72.50 
t Tk2oo OF Bemr.rpr 

120KHr-500MHt 08.85 
t Tb220 AF p.nmtor 

2tHr200KHr f19.85 
HM350 In cnrun transistor 
tester [09.50 
C3025 De -tas, matai 1-300 Mlle f8.85 
TTns Commet tr.asinor tenor [14.75 

t 63-38 N/C osc. 2011-200101, 819.75 
C3042 SWR Meter [6.75 
SE350A De -lose sgol tram, í12.e5 
5E400 Mini -lab ell in om tester £15.50 

Cl -5 Scope 50000060e Ian fl 001 (43.00 
C3043 5 CH FIA mote, 1-300MHt £5.75 

Ravauda ab box Pon etc £2.40 
Camcnnor { 20p £2.10 
2 amp veriebl t'endorme,. Ion £11 £8.55 
Radio aetiuiry counter 0-00, tun fl l £9.97 
Mains unit for above Ion 50p) [3.75 

JOSTY 
KITS IN 
STOCK 
(Post, etc., 15p each) 

ÁF20 Mono transistor emprifw, £5.51 
ÁF25 Mixer £3.30 
ÁF30 Mono Pendu« pr. -amp £3.20 

ÁF35 Emmiter emplifia, í2A3 
ÁF80 Small 05W amplifier for mic. í4J11 
ÁF305 Intercom f7./8 
ÁF310/2 Mono amplifier (for 

torso use Iwo/ £7.50 
Multivibrator £2.18 
Transiemr tester 0.34 
us-Mmm f537 
Stereo balance meter £5,84 
Ouadrophonm devise £0.43 
Psychedelic hob, contre 
single channel £10.12 

ÁT05 Psychedelic light control. 

3 channel £15.53 
ATM Window wiper robot £5.12 
ÁT30 Photo all switehing unit £6.58 
ÁT50 400w Tn.e IioM dimmer 

speed control £5.18 
ÁT50 2.200er Trine light dimmer 

em.d aneol £5.75 
AT5 Autotonic light control £3.75 
GÚ330 Tramelo unit for porters. etc. £1.10 
HFOI Diode detector n.57 
Hí85 Frequency modulated FM 

transmitter £321 

MI80 
01302 
M191 
M192 
1E380 
AT80 

SINCLAIR 
MODULES 
AND KITS 
ST80 stereo pre -amplifier £11.95 
Audio filter unit £5.95 
240 15 wan amplifier £5.45 
Z80 25 waft amplifier £8.95 
PZ5 power supplies for 1 or 2240 £4.98 
PZ8 power supplies (S. Tabl 
for 1or2Z40 0.98 
P26 power su plies IS. Tebl 
for 1 0,2280 £7.90 
Transformer for PZ8 £3.95 
FM tuner £11.95 
Stereo decoder 0.65 
IC20 power amp kif 0.95 
PZ20 power supply for 1 or 2 IC20 £5.45 
All above post paid (GB only). 

1475 FM uensistor receiver í3.N 
HF310 FM tuner und [18.31 
HF325 De -luxe FM tsrn, unit [28.34 
HF330 S,eteo demd., lia use with 

HF310/325 £00.58 
6P310 Stereo pre -amp for use with 2. 

AF 310 [22.98 
6P312 haie meurt board [10.02 
GP304 Basie urcun board [5.33 
HF380 Aerial amplifier for 

LW 1. var [8.03 
HF395 Broadband miel amplifier £2.10 
NTl O Power supply 100m/a 9v ebb 

and 12v un teb £0.27 
51300 Pmlessianal nos. 

pow*, apply (13.17 
NT310 Power pack 2 X 15 

volt 28 í5A4 
NT305 Voa.p amener [5.84 
51330 Power pad AF3I0/6P304 [8.27 
N7315 P/S 240v a.e. to 4.5 - 15v dc. 

500m/a [12.06 
AEI Output nage I00mW f1.58 
AE2 Preemplifiar f1.32 
AE3 Diode -receiver [2.05 
AE4 Flasher [1.25 

AE5 A stable mulovibrator £1.14 
AE8 Menebble multivibrata, [t.tt 
AE7 BC peneretor £0.08 
AE8 °instiller [1.06 
AE9 Ttbitfth,r [1.00 
AE10 CCIB-filter [1.08 
AMATEUR ELECTRONICS by Josh Kit. the 
proteedoal book for this amateur -arara 
the .ubjen fora basic principals to admnid 
electronic techniques Complote with cirait 
board for AEI to 0010 Ide abowl. PRICE 

f330 (no VAT). 

Sinclair Project 80 

PACKAGE DEALS (Carnage/packing 35p1 
2 X Z40.5780, PZ5 [25.00 
2 X Z80, S780. PZ8 £77.75 
2 X Z80. 5780. PZ8 + Trans. £34.40 
Si,rJei Nodal Parcloses 

Pmierl 60 menin 
ppreamplifer 

* Prqect 605 kit 
* Cambridge calculator 

kit 

í1.75 pon 20p 
[18.95 post 25p 

£13.54 post 15P 

SINCLAIR CALCULATOR 
KIT 

Complete kit 
NOW £13.59 
+ VAT 
Also built 
£19.95 
+ VAT 

Sinclair -Special Purposes 
Project 60 stereo preamp £8.75 

(post 20p) 
°Project 605 Kit £19.95 

(post 25p) 
Cambridge Calculator Kit £13.64 

(post 15p) 
Sinclair Cambridge 
Memory £25.95 
Cambridge Calculator £16.95 
built (post 15p) 
Cambridge Scientific £22.66 
built (post 15p) 

Henrys RADIO 
EDGWARE ROAD, W2 

E ectronic Centres 
404-406 Electronic Components & Equipment 01-4028381 
309 PA -Disco -Lighting High Power Sound 01-723 6963 
303 Special offers and bargains store 
All mail to 303 Edgware Road. London W2 1 BW 

Hi Fi and 
Electronics 
Centres Open 
9am-6pm 

Prices correct at time of preparation. Subject to change without notice. E.BO.E. 
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enry's 
INTEGRATED CIRCUITS 
Brand new branded with full specification. Only 
the genuine article stocked. See above for small 
quantity discounts. 
OEM AND BULK QYT'S. 
Phone 01-723 3646 for UK's 
largest stocks -In stock! 

£ p £ p 
SN7400N 0 22 SN7492N 0 70 
SN7401N 0 22 SN7493N 0 70 
SN7402N 022 SN7494N 080 
SN7403N 022 SN7495N 080 
SN7404N 0 28 SN7496N 0 95 
SN7405N 0 22 SN7497N 3 87 
SN7406N 0 42 SN74100N 189 
SN7407N 042 SN74104N 058 
SN7408N 028 SN74105N 053 
SN7409N 0 28 SN74107N 0 45 
SN7410N 022 SN74110N 058 
SN7411N 0 25 SN74111N 0 86 
SN7412N 0 30 SN74116N 189 
SN7413N 0 38 SN74118N 0 90 
SN7414N 0 72 SN74119N 1 68 
SN7416N 036 SN74120N 095 
SN7417N 036 SN74121N 050 
SN7420N 022 SN74122N 070 
SN7421N 0 33 SN74123N 1 00 
SN7422N 0 25 SN74125N 0 65 
SN7423N 037 SN74132N 072 
SN7425N 0 37 SN74141N 0 90 
SN7426N 0 32 SN74145N 1 26 
SN7427N 037 SN74150N 175 
SN7428N 0'40 SN74151N 100 
SN7430N 0 22 SN74153N 0 95 
SN7432N 037 SN74154N 200 
SN7433N 037 SN74155N 100 
SN7437N 0 37 SN74156N 100 
SN7438N 0 37 SN74157N 0 95 
SN7440N 022 SN74160N 138 
SN7441AN 0 92 SN74161N 1 38 
SN7442N 0 79 SN74182N 1 38 
SN7443N 127 SN74163N 1.38 
SN7444N 127 SN74164N 176 
SN7445N 1 60 SN74165N 1 78 
SN7446N 189 SN74166N 160 
SN7447AN 160 SN74167N 3 00 
SN7448N 127 SN74170N 252 
SN7450N 022 SN74173N 166 
SN7451N 022 SN74174N 157 
SN7453N 0 22 SN74175N 1 10 
SN7454N 022 SN74176N 126 
SN7460N 0 22 SN74177N 126 
SN7470N 036 SN74180N 126 
SN7472N 0 38 SN74181N 3 95 
SN7473N 0 41 SN74182N 1 26 
SN7474N 0 42 SN74184N 180 
SN7475N 0 59 SN74185N 180 
SN7476N 0 45 SN74190N 2 00 
SN7480N 060 SN74191N 200 
SN7481N 1 10 SN74192N 2 00 
SN7482N 087 SN74193N 200 
SN7483N 1 10 SN74194N 130 
SN7484N 100 SN74195N 110 
SN7485N 163 SN74196N 120 
SN7486N ......,0.47 SN74197N 1 20 
SN7489N 3 87 SN74198N 2 77 
SN7490N 070 SN74199N 2 52 
SN7491AN 1 00 

TRANSISTORS 
Just a selection of the 
huge range in stock 
See above for small quantity discounts. 

£ p 
AAZ13 .. . 0.12 
AC 107 .. . 0.51 
AC128...0.15 
AC187 . . . 0.21 
ACY17...0.40 
ACY39 . . . 0.78 
AD 149 . . . 0.50 
AD161 0.44 
4D162...0.44 
AF117...0.24 
AF118 ...0.57 
AF139...0.41 
AF186...0.48 
AF239...0.44 
ASY27...0.33 
BA115...0.10 
BAX13...0.05 
BC107...0.14 
BC108...0.13 
BC109 ... 0.14 
BC109C .. 0.16 
BC113 . . . 0.15 
BC147...0.10 
BC148...0.08 
BC149...0.10 
BC169C . . 0.15 
8C182...0.12 
BCY32...0.85 
BCT39 . . . 1.50 
BCY55 . . . 2.64 
BCY70 . . . 0.18 
BCY71 . . . 0.22 
BCY72...0.12 
BD124...0.65 
BD131...0.42 
8E115 0.20 
BF180...0.36 
6E194 0.10 
BFX13...0.26 
BFX34 . . . 0.70 
BFX88...024 
BFY50...0.21 
BFY51 ...0.20 
B FY64 . . . 0.36 
BFY90...0.81 

£ p 
BLY36 .. . 6.00 
BSX20 .. . 0.13 
BU105....2.20 
BY100...0.27 
BY127 .. . 0.12 
BYZ13...0.42 
C106D, . . 0.54 
GET111 . . 0.72 
GET115..0.90 
GET880 . . 0.60 
LM309K. . 2.00 
MAT121. . 0.25 
MJE340. . 0.47 
MJE520. . 0.63 
MJE3055 . 0.77 
MJE2955 . 1.27 
MPF105. . 0.36 
NKT404..0.66 
0A5 0 72 
0A81....0.18 
0A200... 0.08 
0A202 . . . 0.06 0C28....0.66 
0C35. . . . 0.55 0C36.... 0.60 
0C44. . . . 0.20 
0C45 . . . . 0.20 
OC71 .... 0.18 
0072 . . . . 0.28 
0077....0.54 
0081....029 
0083....0.27 
0C140...1.14 

..0C170 . 0.30 
OC200... 0.54 
0C202 . . . 0.90 
OCP71 . . . 1.20 
ORP12...0.60 
ORP60. . . 0.55 
P346A . . . 0.18 
TIL209 . . . 0.20 
TIP29A. . . 0.49 
TIP30A. . . 0.57 
TIP31 A. . . 0.61 
TI P41 A . . 0.74 

Large 

quantities 
and OEM 
phone 

01-723 3646 

TIP42A. 
TIS43 . 

V405A. 
ZTX108 
ZTX300 

ZTX500 
2N697. 
2N706. 
2N930. 

2N1132 
2N1304 .. 0.28 
2N1613 .. 0.21 
2N1671 . . 1.20 
2N2147 .. 0.78 
2N2160 . . 0.78 
2N2926..0.12 
2N3053..0.18 
2N3054 . . 0.48 
2N3055 . . 0.45 
2N3440..0.58 
2N3442..1.39 
2N3525 . . 0.91 
2N3614 . . 0.65 
2N3702..0.11 
2N3714..1.41 
2N3771 . . 1.77 
2N3773 . . 2.40 
2N3790..2.10 
2N3819..0.38 
2N3886 . . 0.72 
2N3903..0.15 
2N4002..0.14 
2N4126 . . 0.15 
2N4871 . . 0.34 
2N5457..0.30 
2S303 . . 0.80 
40550 . . 0.54 
40361 . . 0.45 
40362 . . 0.40 
40408 . . 0.50 
40486 . . 0.85 
40636 . . 

1.00 
40430 

. 0.85 

£ p 
U.90 
0.26 
0.22 
0.08 
0.13 
0.18 
0.13 
0.16 
0.12 
0.18 
0.42 
0.24 

TRIACS 

UK'S LARGEST RANGE OF BRANDED AND GUARANTEED 
SEMI -CONDUCTOR DEVICES - TRADE RETAIL EXPORT - 

EDUCATIONAL INDUSTRIAL SUPPLIED 
FREE - New '74/75 Stock lists on request 

STUD M7G WITH ACCES- 

SORIES 
See above for small 
quantity discounts Large 

quantities and OEM phone 
01-723 3646 

i6G 

Triad 

SILICON 
CONTROLLED 

RECTIFIERS 
See above for small quantity 
discounts. Large quantities and 

OEM phone 01-723 3646 

3 Amp x£ p TO5 1 Amp £ p 
SC35A 0 85 CRS1/05AF ... 0.42 
SC35B 091 CRS1/104F ...0A8 
SC35D 099 CRS1/20AF ...0.52 
SC35E 13.9 CR51/40AF ...0.60 
6 Amp CRS 1/60AF ... 0.78 
SC40A 088 TO48 3 Amp 
SC40B 097 CRS3/025AF ..0.36 
SC40D 120 CRS3/10AF ...0.48 
SC40E 150 CRS3/20AF ...0.54 
10 Amp CRS3/404F ... 0.65 
SC45A 109 CRS3/60AF ...0.80 
SC45B 112 T0487 Amp 
SC45D 1 50 CRS7/400 .... 0.84 
SC45E 1 65 CRS7/600 .. 1.14 

SC504 1 46 Cmp R516/1100 
8 16 

p... 0.78 
SC50B 1 57 CRS16/200 ... 0.85 
SC50D 180 CRS16/400 ... 0.96 
SC50E 200 
Also 
40430 0 85 
40669 090 
40486 0 85 

SILICON 
RECTIFIERS 

ZENER 

DIODES 
400 m/w BZY88/ 
BZX83. From 3.3 
volts -33 volts 10p 
each. 
1.3 watts 5% Minia- 
ture Tubulars IN4700 
series. From 3.3 volts - 
33 volts 18p each. 

1 amp series IN4001 
to IN4007. From 6p 
each. 
1.5 amp PL4001 to 
PL4007 from 7p each. 

3 amp PL7001i 
IN5400. From 32p 
each. 

Send for full list No. 
36 

BRIDGE SILICON RECTIFIERS 

FEATURNG SMALL SIZE ANO LOW 
COST 

See above for small quantity dis- 
counts. Large quantities and OEM 
phone 01-723 3646 

8025 025 .... 0.14 
8025/05 016 4/10 048 
1 A 4/20 0 54 
B 1 /0 0 20 4/40 0 60 
61/10 0 21 4/60 0 70 
81/20 0 24 
81 /60 0 25 ÁBm0p 

0 90 

81q/1m0p0 0 30 6/05 0 50 
6/10 0 58 

82/05 0 30 6/20 0 68 
82/10 0 35 6/40 0 75 
82/20 0 40 6/60 0 87 
B2/40 0 44 Amp Tubular 
82/60 0 45 W005 0 27 
82/100 0 55 W01 0 29 
4B4A W02 030 

045 W06 033 

LINEAR IC'S 
RCA 
CA3012 IF limit amp £1.32 
CA3014 IF limit emp/discrim £1.80 
CA3018 Transistor array £1.02 
CA3019 Diode array £1.12 
CA3020 Wide band power amp £1.80 
CA3022 Low power video amp £1.93 
CA3028A Diff cas wide band £1.03 
CA3036 Dual Darlington pair £1.08 
CA3046 Transistor array £1.03 
CA3048 4X low noise pre -amps £2.76 
CA3075 FM IF limiter and detector . £1.75 
CA3081 Hi -Amp 7 seg coin emit driver £1.80 
CA3089E Complete FM IF system £2.94 
CA3090Q PLL stereo decoder £5.40 
Signed« 
NE555 Timer £0.85 
NE560B Phase lock loop IPLU £5.00 
NE561B PLL analogue multiplier £5.00 
NE5628 PLL open loop for dividers £5.00 
N E 5678 PLL tone detector £3.50 
Motorola 
MC1 303L 2X low noise pre -amp £1.42 
MCI 304 P Stereo MPX decoder £1.79 
MC131OP PLL (coül-less) MPX decoder £2.91 
MC1458CPI Twin op -amp £0.77 
MCI 710CG Level detecting op -amp £0.60 
MFC4000P 250mW amp £0.45 
MFC401OP Wide band pre -amp £0.55 
MFC604OP AF attenuator £1.00 
Others 
TBA800 5W power amp £1.50 
SN76003N 5W power amp (finned) (2 for 

£1.50 
SN72741P 8 pin d.i.l. op -amp £0.60 
SN72748P 8 pin d.i.l. Hi -Z op -amp £0.81 
702C (T05) op -amp £0.75 
709C (T05 or d.i.l.l op -amp £0.39 
723C (T099 or d.i.l.) reg £0.90 
728C (7099 or dal.) reg £0.45 
741C (T05 B or 14 pin d-i.l.) gen pur 

op -amp £0.50 
747C 1T05 or d.i.L) gen pur dual 

op -amp £1.00 
748C Hi -Z op -amp £0.61 
LM309K 5V 1.6A reg £2.00 
TAA960 3 st filter lultra's'ic transd) £1.75 

New types arriving every day 

EXTRA DIS 
Sem¡_conducOUNTS 

tors 
AnY one type or mixed 

SN 74 Ser¡es 'IC' 12 EXTRA 10% 

1 
0- EXTRA 15% 

EXTRA 
2D% 

£4.95 
£7.50 
£4.95 
£9.95 

£12.50 
£13.50 
£18.20 
£7.00 
£2.25 

£11.75 
£12.75 
£13.60 
£11.30 
£13.50 

£2.75 
£4.85 
£4.68 
£2.00 
£7.80 
£1.70 

21. VH 105 aircraft band converter £4.50 
22. LM300 50K disco mic. £12.95 
23. DF5OB 50K communications mic. £5.75 
24. Car lighter plug 12w voltage adaptors 300mA 

(state 6/7f/9 volt) £1.95 each 
25. STC tuner delay module £1.50 
26. Gravenire 931A photo electric unit (with 

data) £3.50 
27. 3 cw. 3 x 500 watt sound to light £21.50 
28.3 cw. 3 X 1000 watt sound to tight +over- 

ride £41.25 
29. 150 watt light display projector with wheel £23.50 
30. MM 1 (BZ005) 4 channel 9 volt mixer £4.20 
31. MX 100 deluxe 4 channel mixer £6.78 
32. H671G1320) stereo headphone amplifier £10.50 
33. MP12 6 -CH. slider control mixer £27.95 
34. RE208 stereo phone adaptor £2.25 
35. MD802 stereo phones £2.20 
36. CIS200 stereo phones £2.75 
37. CIS250 stereo phones £6.50 
38. G1301 and G1305 stereo phone controls £2.95 
39. Car stereo speakers in pods. Special offer Pr. £2.95 
40. Crystal lapel microphone £0.60 
41. F1052 car speakers front/rear fadar £1.00 
42. Bib groove clean (ref. No. 42) £1.76 
43. Bib record care kit (ref. No. 43) £2.20 
44. Bib cassette recorder care kit (ref. No. 26A1 £1.96 
45. Bib cassettee tap splicing kit (ref. No. 24) £1.64 
46. BASF reel -reel hobby box £2.40 
47. 2000 ohm headphones £1.50 
48. 4000 ohm headphones £1.55 
49. Cassette recorder mic. (2} and 3}mm plugs) £1.85 
50. 420 ES microscope £5.70 
51. ÚP050 low cost 9 volt eliminator £2.25 
52. RE 527 tape head demagnetiser £1.70 
53. Cambridge pocket calculator £16.95 
53A. Sinclair Cambridge Memory £23.95 
54. 6C808 % pocket calculator £21.95 
55. BC817 memory pocket calculator £28.95 
56. BCM 850 % and memory calculator £33.25 
57. Sinclair scientific calculator £22.50 
58. Antex soldering iron kit (SKI) £3.30 
59. Bib record care kit (ref. No. 59) £1.17 
60. 5pc chassis punch kits £5.50 
61. Longs desoldering tool £5.50 
62. 1 amp in line mains suppressors £2.50 
63. BSS2 )E1013) 7 -way stereo speaker switch £2.20 
64. Welle 8200D-PK expert gun kit £8.20 
65. 'S' dec breadboard £1.98 
66. '2' dec .. £4.29 
67. 4' dec .. £7.50 
68. 'T' dec , £3.65 
69. Instant head soldering gun £2.30 
70. 40 watt soldering iron £1.90 

Everything supplied 

CASH I CARRY 
PRICES 

for callers or by post 
G.B. Post/Packing 15p per item 
Ref No. p.1 

1. D1203 telephone amplifier -SUCTION 
2. D1201 telephone amplifier CRADLE 
3. 71206 2 station intercom 
4. 71306 3 station intercom 
5.1'1406 4 station intercom 
6. TAIA 2 station telephones intercom 
7. W1.2 2 station wireless intercom 
8. DP303 door phone intercom 
9. PK3 ETCH your own printed circuits 

10. EA41 reverberation amplifier 
11. U550 ultrasonic switch 
12. XP4002 photoelectric alarm system 
13. Solid state tachometer 
14. Power dash transistor assisted ignition 
15. Car auto lock 
16.4 amp 6-12 volt battery charger 
17. FF21 car radio/tape quad adaptor 
18. Fully disappearing car aerial 
19. Electric disappearing car aerial 
20. ET (F1009) Morse code key/buzzer 

£p 
3.29 
6.61 
6.61 
1.66 
4.50 
4.73 
6.61 
9.55 
4.16 
4.95 
5.31 
5.31 
6.64 
3.29 
6.90 
6.98 

11.31 
570S LF generator l 0Hz-1 mHz 21.45 
575S Sq. wave generator 20Hz-20kHz 

19.77 
590 SWR meter 9.47 
630 STAB Power supply 6-12v 

0.25-0.14 9.24 
690 DC motor speed Gov. 3.31 

Model No. 
310 Radio control receiver 
300 4 -channel R/C transmitter 
345 Superhet R/C receiver 

65 Simple transistor tester 
8 watt amplifier 
12 watt amplifier 
Stereo control unit 
Noise reduction unit 
Mono control unit 
Private TV loop trans 
Power supply for 115 
Power supply for 120 

615 Power supply for 2 X 120 
230 AM/FM aerial amplifier 
240 Auto packing light 
275 Mic. preamplifier 
525C 120-160MHz VHF tuner 

115 
120 
125 
127 
130 
157 
605 
610 

ELECTRONIC 

COMPONENTS 

GB Post/Packing 
15p per 1-6 
items (unless 
stated) rráj 
Ceramic Filters 
Miniature 10.7MHz 
filters 40p pair 
IC IF Unit 
CA3089 10.7MHz IC £2.94 

IC Clock 
MM 5314 single chip 
clock with CCT £9.00 
Sinclair 6 watt IC 
IC12 with data and PC 
board £2.10 

Radio IC chip 
ZN414 Radio IC with 
circuit £1.20 

Stereo Cassette 
Tape Heads 
replacement for most 
recorders £2.00 

Ultra sonic trans- 
ducers 
with data/circuits £5.90 par 

Strobe tubes 
ZFT8A (similar to 44) £4.00 
ZFT124 £5.00 

7 segment indicators 
3015F with data £1.70 each 

Spring delay units 
HP42 9' twin spring 

£3.30 pp 20p 
HR1 6" twin spring 

£6.85 pp 25p 
Fibre optics 
0.01" dia, mono filament 
£5.50 per 100 metres 

0.13" dia, 64 fibres 
£1 per metre 

15m dia, mares tails 
£10.50 each 

Radio Control XTALS 
Matched pair for 465 
kHz IF £2.00 pr. for all 
superhet trans RX's. 

Handsets 
Lightweight telephone 
handsets brand new 
complete with dia- 
grams for intercoms £3.00 pr. 

MARRIOT TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 

"1 T" High Impedance £2.50 
"18" Med. Impedance £3.50 
"36" Med. Impedance £5.00 
Erase Heads for "17". 
"18" and "36" £1.00 
"83" 2 track mono. 
High Imp. £1.75 
"43" Erase Head for"63" 75p 
(Post. etc.. 15p any quantity) 

ELECTRONIC COMPO- 
NENTS & EQUIPMENT 
More selection -bigger 
stocks of electronic com- 
ponents and equipment for 
supply purpose. Let us quote 
for your requirements. 
(Please enclose large SAE 
with all enquiries) 

700 Electronic Chaffinch 7.92 
707 Windscreen wiper timer 7.97 
760 Acoustic switch 12.57 
780 Metal Detector (electronics 

onlyl 10.91 
790 Capacitive Burglar alarm 7.92 
835 Guitar preamp. 4.99 
840 Delay car alarm 6.99 
875 CAP. Discharge ignition for 

car engine I -Ve Earth) 13.19 
80 Scope Calibrator 2.65 

255 Level indicator 6.98 
525 120-160mHz VHF timer 11.31 
715 Photo cell switch 8.07 
795 Electronic continuity tester 4.97 
860 Photo timer 15.51 
235 ' Acoustic Alarm for driver 8.61 
465 Quartz XTAL checker 9.90 
220 Signal Injector 2.65 
390 VOX 13.62 
432 Testakit 21.83 
670 Buffer Battery Charger 7.59 
850 Electronic Keyer 16.37 

ALL GOODS OFFERED SUBJECT TO AVAILABILITY PRICES CORRECT AT TIME OF 
PRESS. E & 0E. 8% VAT TO BE ADDED TO ALL ORDERS, UK ONLY. 
HENRY'S ELECTRONICS & HIFIDELITY CENTRE. NOW OPEN IN BRUSSELS, BELGIUM. PRICES, VAT. STOCK, ETC.. SUBJECT TO BELGIAN REGULATIONS. 

Henry's RADIO 
EDGWARE ROAD, W2 

CONTACT 
HENRY'S 
FIRST 
see facing page 
for addresses 

ELECTRONIC COMPONENTS 
AND EQUIPMENT 
Retail Trade Educational Export 
Industrial Supplied 
Let us quote for your requirements 

VAT TO BE 

ADDED TO ALL 
ORDERS (EXPORT 
VAT FREE) 
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AMPLIHER KITS OF 1ua,er:«., 
DESIGNER -APPROVED KIT 
In Hi-Fi News there was published by Mr Linsley -Hood a 
series of four articles (November 1972 -February 1973) 
and a subsequent follow-up article (April 1974) on a 
design for an amplifier of exceptional performance which 
has as its principal feature an ability to supply from a 
direct coupled fully protected output stage, power in 
excess of 75 watts whilst maintaining distortion at less 
than 0.01% even at very low power levels. The power 
amplifier is complemented by a pre -amplifier based on a 
discrete component operational amplifier referred to as the 
Liniac which is employed in the two most critical points 
of the system, namely the equalization stage and tone 
control stage, positions where most conventional designs 
run out of 'gain at the extremes of the frequency spectrum. 
Unusual features of the design are the variable transition 
frequencies of the tone controls and the variable slope 
of the scratch filter. There is a choice of four inputs, two 
equalized and two linear, each having independently 
adjustable signal level. The attractive slimline unit pictured 
has been made practical by highly compact PCBs and a 
specially designed Toroidal transformer. 

Pack 
1 Fibreglass printed -circuit board 

for power amp. 
2 Set of resistors, capacitors, pre-sets 

for power amp. 
3 Set of semiconductors for power 

amp. (now using BDY56. 
BD529. BD530( 

4 Pair of 2 drilled, finned heat sinks 
5 Fibreglass printed -circuit board 

for pre -amp. 
6 Set of low noise resistors, capacitors, 

pre-sets for pre -amp. 
7 Set of low noise, high gain semicon- 

ductors for pre -amp. 
8 Set of potentiometers (including 

mains switch) 
9 Set of 4 push-button switches. 

rotary mode switch 
10 Toroidal transformer complete 

with magnetic screen/housing primary 
0-117-234 V. secondaries: 
33-0-33 V. 26-0-25 V. 

Price 

£0.85 

£1.70 

£6.50 
f0.80 

£1.30 

£2.70 

£2.40 

£2.05 

£3.70 

£9.15 

Full circuit description 

in handbook 

(pack 15 -price 30p) 

11 Fibreglass printed -circuit board 
for power supply 

12 Set of resistors, capacitors. 
secondary fuses. semicon- 
ductors for power supply 

13 Set of miscellaneous parts 
including DIN ekts. mains 
input skt. fuse holder, inter- 
connecting cable, control 
knobs 

14 Set of metalwork parts including 
silk screen printed fascia 
panel and all brackets, fixing 
parts, etc. 

15 Handbook 
16 Teak cabinet 

2 each of packs 1-7 inclusive 
are required for complete 
stereo system 

Total cost of individually 
purchased packs 

Hi-Fi News Linsley -Hood 75 W Amplifier 
Mk Ill Version (modifications as per Hi-Fi News April 1974) 

FREE TEAK CASE WITH FULL KITS 

KIT PRICE only £62.40 post free (U.K.) 

£0.65 

£3.50 

£4.25 

£6.30 
£0.30 
£7.35 

£69.75 

V.A.T. Please add 8%* 
to all U.K. orders 
(*or at current rate if changed) 

for further information 
please write for FREE LIST 

POWERTRAN 
SEE FOLLOWING PAGE 

FAST SERVICE. 

EIECTNEflICS IT0 
58-60 GROVE ROAD, 
WIN DS OR,BERKS. 

SEND C.W.O. ADD VAT TO ALL PRICES IN U.K, P&P 15P, EUROPE 25P.OVERSEAS 65P. 

MONEY BACK IF NOT SATISFIED. 
LARGE STOCKS. LOW PRICES. 
ALL BRAND NEW TOP GRADE FULL 
SPEC DEVICES.CALLERS WELCOME. 

CATALOGUE/LIST FREE SEND S.A.E. 

Digital Displays 
MINITRON 3015F 
0-9DP £1.15 ea 

LED 0.3" digit 
0-9DP £1.49 ea 

JUMBO LED 0.6" 
0-9DP £2.25 ea 

LIQUID CRYSTAL 
6 digit £18 

14p.í% 
MIN PIN SOURCE OR RED DIFFUSE 
LEDS.209 STYLE.NO CLIP. 14P ea 

TIL209 RED LED & CLIP 17P ea 

BIG I" RED LED & CLIP 18P ea 

ORANGE & GREEN LEDS: 
MINI 25P ea.BIG & CLIP 33P ea 

INFRA RED LED £1.2N5777 33P. 
PS12 PHOTO IC/amp/switch £1. 

0101113LELOCEi 
MOS INTEGRATED CIRCUITS. 
AY51221 4 DIGIT CLOCK supplied 
with 14pin socket & data £4.25 

MM5311/14 6 DIGIT CLOCK with 
28 pin socket & data £7.50 

3IDIGIT DVM AY53500 £7.50 
4DIGIT COUNTER/DRIVER 

11011 
702 
703 
709 
709 
710 
720 
723 

Va a SeuecOndegeOOn 
OPA 69p 
RF/IF 28p 
T099 21p 
DIL 14 29p 
DIL 14 .36p 

Radio £1.39 
Regulator67p 

741 T099 29p 
741 DIL8 31p 
741 DIL14 31p 
747 Dual 741 89p 
748 DIL 8 36p 

1505 IC A/D 
Converter £7 

7805 1A5V £1.59 
7808 1A8V £1.69 
7812 1Al2V £1.69 
7815 1A15V £1.69 
76009 1W AF 75p 
76013 6W AF£1.39 
8038 Sig Gen £3 

CA3046 69p 
L1'1301 OPA 49p 
LI4307 OPA 49p 
LM308 HiBoPa 95p 
L14309K lteg.£2.29 
Lht371 RF/IF £2 
LM372N AF/IF £2 
LM373 £3 
LM377 2x211 £2.69 
LM380 2W AF 99p 
LM381)2xpre.£2 
LM382)amp £2 
LM3900 4x0PA 69p 

í4C 1303 
MC 1306 

CASSETTE MC131 
h1 13122 

mechanics£1.2 o 50 MC1339 

STEREO CASSETTE MECHANISM. MC1350 
MC1351 

As used in imported types MC1352 
costing £100.Only requires MC1357 
a case & electronics.Heads hlC1358 
supplied.Send for data 15p. ì1C1375 

£7,50 £1.20 'I 

49p 
& LED £2.69 
SQamp £2.50 

69p 
£1 

55p 
71p 
71p 
£1 
£1 

£1.$5 

MFC4000 161 AF 35p 
MFC4060 54p 
MFC6030 52p 
MFC6040 90p 
IdFC8010 £1.10 
MFC8040 £1 

NE531 35V/us £2 

NE536 FET OPA£2 
NE540 Driver £1 

NE546 AM Rx£1.50 
NE550 2v ref 79p 

NE555 TIMER 67p 
N1:556 Dual"£1.30 
NE560 PLL £3.15 
NE561 PLL £3.15 
NE562 PLL £3.19 
NE565 PLL £2.69 
NE566 Gen £2.49 
NE567 code £2.69 
SN72709 709 29p 
SN72741 741 31p 
SN72748 748 36p 
SN76131 £1.20 
SN76660 FMIF £1 
SN76611 IF £1,25 
TAD loo & IF £2 

ZN400E £3 
ZN402T £1.75 
ZN403 Servo£2.50 

74414 AM Rx£1,07 

32p 
39p 
48p 
63p 
69p 

74121 mono 45p 
74141 driver 83p 

Full range in Cat. 

7400 etc gates 16p 
7413 schmitt 31p 
7447 driver £1.09 
7470/72 
7473/74/76 
7475 
7490 Counter 
7492 Counter 

SPECIAL OFFERS 

741 29p MFC4000 35p 
555 67p ZN414 £1.09 

BC107,BC108,BC109 9p ea 
2N3055 39p Three for £1 
11511/103 or 90W plastic 
213819E 16p 213053 17p 
BFY50/51/52/53 all 18p 
1A50Vrect 4p ea I1914 4p 

Price each:- 
AC127/128 16p 
AC187/188 19p 
AD161/162 35p 
BC107/8/9 9p 
BC132/4/7 18p 
BC147/8/9 lOp 
BC157/8/9 12p 
BC167/8/9 12p 
BC177/8/9 18p 
BC182/3/4*11p 
BC212/3/4*12p 
*A or L 
BCY70/1/2 15p 
BD131/2 39p 
BFY50/1/2 18p 
BFY53 17p 
BSX20 12p 
hIJE2955 95p 
MJE3055 62p 
MPU131put 49p 
0A91 Sp 
T'IP29A 48p 
TIP30A 57p 
TIP31A 6Ip 
TIP32A .73p 
TIP41A '78p 
TIP42A 89p 

TIP2955 90p 
TIP3055 55p 
TIS43 UJT'25p 
IN4001 4p 
IN4004 6p 
I14148/914 4p 
21697 13p 
21706/8 lOp 
212646 49p 
2N2904/S 20p 
2N2926royg 9p 
2N3053 17p 
2N3055 39p 
2N3614 49p 
213702/3 9p 
253704/5 10p 
2/3706/7 9p 
2N3708/9 8p 
2/3710/11 9p 

213563/64 16p 
213566/67 16p 
213638 16p 
213641/2 16p 

vero 
VERO PINSx36 25p. 

COPPER CLAD VEROBOARD 0.1" 
21x5" 27p.21x31" 24p.31x31"27p. 
31x5" 29p,3¡x17" £1.50 
DIL IC's BOARDS 6x41" £1.50 
24 way edge connector 60p 
3sway 90p. PLAIN 31"x17 £1 
FACE CUTTER 43p. FEC ETCHANT 

EMIJIL®penegp 
PRINTED CIRCUIT BOARD KIT £1.69 
COPPER BOARD 6x4" 40p. 
DESOLDER BRAID reel 59p 
HEATSINKS - 

5f/TOS & 18f/T018 Sp ea. 

TV4 12p.TV3/T03 16p.4YI/T03 29p. 

CAPACITORS 
.22pf to 0.1uf 4p ea.ELECTROLYTIG 
25V 2/10/SO/100uf 6p.1000uf 20p 
PRESETS VERT: Sp,RESISTORSSS lip 

POTS ABorEGIN 
ROTARY:12p.SWITCH 13p.DUAL 38p. 

SLIDERS:SINGLE 26p.D0UBLE 48p. 

SWITCHES:SPST 18p,DPDT 25p. 
MINI I":SPST 39p,PUSl1 39p. 

BENCH POWER SUPPLY 3-12V £5, 

DIN PLUGS all 13p ea.Sockets 9p 
TRANSFORMERS lA 6/12V £1.34 

213819E 16p BHA 0002 MODULE ISWATT AMP £5 

2 13832E l7p EA1000 4W AF MODULE £2.49 
213904/6 14p 8W/12V FLUORESCENT LIGIIT £3. 

2N4249 16p OW L 
BZY88 400m6 TAG 1/400 55P 

sock @ t 5 
ZENERS 9p C107D1 SCR PROFESSIONAL 

4A/400V 55p GOLD PLATED BRIDGE RECT 
lA 50V 20p 

GAS SENSOR £2 
GAS " KIT £5 

SC146D TRIAC 
l0A 400V 75p 

& GREY NYLON. 
8,14 or 16 PIN 
ONLY 15p each. 

WW -018 FOR FURTHER DETAILS 
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FROM THE SPECIALISTS- POWERTRAN 

ELECTRONICS WIRELESS WORLD AMPLIFIER DESIGNS 
Component packs for a choice of three outstanding amplifiers are stocked together with packs 
for a regulated power supply suitable for use with ,a pair of any of them. Also stocked are 
packs for a very well -established pre -amplifier -the Bailey -Burrows design which features six 
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary 
or slider operating. 

30W BAILEY 60v REGULATED POWER SUPPLY 
Pk. 1 F/Glass PCB £0.80 Pk. 1 F/Glass PCB £0.75 
Pk. 2 Resistors. capacitors, pots £1.75 Pk. 2 Resistors, capacitors, pots £1.40 
Pk. 3 Semiconductor set £4.70 Pk. 3 Semiconductor set £3.10 
30W BLOMLEY BAILEY -BURROWS PRE -AMP 
Pk. 1 F/Glass PCB £0.85 Pk. 1 F/Glass PCB £2.05 
Pk. 2 Resistors, capacitors, pots £2.15 Pk. 2 Resistors, capacitors, pre-sets, 
Pk. 3 Semiconductor set £5.60 transistors £4.95 
20W LINSLEY-HOOD Pk. 3R Rotary potentiometer set £1.60 
Pk. 1 F/Glass PCB £0.85 Pk. 35 Slider potentiometer set 
Pk. 2 Resistors. capacitors, pots £2.40 (with knobs) £2.70 
Pk. 3 Semiconductor set £3.35 

20 WATTS/CHANNEL 

STUART TAPE RECORDER 
A set of three printed -circuit boards has been prepared 
for the stereo integrated circuit version of this high- 
performance Wireless World published design. 

TRRP Pk. 1 

TRRC Pk. 1 

TROS Pk. 1 

Reply amplifier F/Glass PCB 

Record amp./meter drive cct. 
F/Glass PCB 

Bias/erase/stabilizer cct. 
F/Glass PCB 

£0.90 

£1.40 

£1.00 

For details of component packs for this design please write 
for free list. 

TOROIDALT20 + 20 
Developed from the famous Practical Wireless Texan 

Designed by Texas engineers and published in 
a series of articles in Practical Wireless. The 
TEXAN was a remarkable breakthrough in 
delivering true Hi-Fi performance at excep- 
tionally low cost. Now further developed to 
include a true Toroidal transformer, this 
slimline integrated circuit design, based upon 
a single F/Glass PCB, features all the normal 
facilities found on quality amplifiers, including 
scratch and rumble filters, adaptable input 
selector and headphones socket. 

FREE TEAK CASE and HANDBOOK 
with full kits 

ACTIVE FILTER CROSSOVER 
An essential and critical component in a high -quality speaker system is the crossover unit convention- 
ally comprising of a series of passive networks which unfortunately, though introducing reactive 
impedances between the amplifier and the speakers, result in the loss of the advantage of high 
amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant 
solution to this problem, described by D. C. Read in Wireless World, involves the use of a series 
of active filters splitting the output of the pre -amplifier into three channels, of closely defined band- 
width, each of which is fed to the appropriate speaker by its own power amplifier. A design for a 
suitable 20 -watt amplifier, based on a proven Texas circuit, was also described by Mr Read.. The 
printed -circuit board for this has been designed such that three amplifiers may be stacked and 
mounted together on a common heat sink to achieve a conveniently compact module. 

ACTIVE FILTER 
Pack 
1 Fibreglass PCB (accommo- 

dates all filters for one 
channel) £ 1.05 

2 Set of pre-sets, solid 
tantalum capacitors. 2% 
metal oxide resistors, 2% 
polystyrene capacitors £4.20 

3 Set of semiconductors £2.65 
2 off each pack required for stereo 
system 

SUITABLE ALSO FOR FEEDING 
ANY OF OUR HIGH -POWER 
DESIGNS 

READ/TEXAS 20w amp. 
Pack 
1 Fibreglass PCB £0.70 
2 Set of resistors, capaci- 

tors pre-sets (not includ- 
ing 0/P coupling capa- 
citors) £1.10 

3 Sets of semiconductors £2.40 
6 off each pack required for stereo 
system 
4 Special heat sink as- 

sembly for set of 3 
amplifiers £0.85 

5 Set of 3 0/P coupling 
capacitors £1.00 

2 off packs 4, 5 required for 
stereo system 

POWER SUPPLY 
FOR 20W/CHANNEL STEREO 
SYSTEM 

Pack 
1 Fibreglass PCB 
2 Set of rectifiers, zener 

diode, capacitors, fuses, 
fuse holders 

3 Toroidal transformer 

£0.50 

£2.60 
£4.95 

ENQUIRIES WELCOME 
For quality sets of speakers 

SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS 
2N699 £0.25 2N4302 £0.60 BCt82L £0.10 
2N1613 £0.20 2N5087 £0.42 BC184L £0.11 
2N1711 f025 2N5210 £0.54 BC212L £0.12 
2N2926G £0.10 2N5457 £0.45 BC214L £0.14 
2N3053 f0.15 2N5459 f0.45 BCY72 £0.13 
2N3055 £0.45 2N5830 f0.30 80529 f0.85 
2N3442 £1.20 40361 f0.40 BD530 £0.85 
2N3704 f0.10 40362 f0.45 BDY56 £1.60 
2N3707 f0.10 8C107 f0.10 BF257 £0.40 
2N3711 f0.09 BC108 f0.10 BF259 £0.47 
2N3819 £0.23 BC109 f0.10 BFR39 £0.25 
2N3904 £0.17 8C125 £0.15 8FR79 f0.25 
2N3906 f0.20 BC126 £0.15 BFY50 f0.20 
2N4058 £0.12 BC182K £0.10 BFY51 £0.20 
2N4062 £0.11 BC212K £0.12 BFY52 £0.20 

KIT PRICE only£28 25 
post free (U.K.) 

Pack Price 
1 Set of all low noise resistors £0.80 
2 Set of all small capacitors £1.50 
3 Set of 4 power supply capacitors £ 1.40 
4 Set of miscellaneous parts including 

DIN sockets, fuses. fuse holders, 
control knobs. etc. £1.90 

5 Set of slide and push-button 
switches £0.90 

6 Set of potentiometers and 
selector switch £1.45 

7 Set of all semiconductors £8.25 
8 Special Toroidal Transformer £4.95 
9 Fibreglass PC Panel £2.50 

10 Complete chassis work, 
hardware and brackets £4.20 

11 Preformed cable/leads £0.40 
12 Handbook £0.25 
13 Teak Cabinet £2.75 

V.A.T. Please add 8%* 
to all U.K. orders 

MJ481 
MJ491 

£1.20 
£1.30 

TIP29C 
TIP30C 

£0.71 
£0.78 (*or at current rate if changed) 

MJE521 £0.60 TIP31A £0.60 
MPSA05 £0.30 TIP32A £0.70 U.K. ORDERS -Post free (mail order 
MPSA12 
MPSA14 

£0.55 
£0.35 

TIP33A 
TIP34A 

£1.00 
£1.50 only) 

MPSA55 
MPSA65 

£0.35 
f0.35 

TIP41A 
TIP42A 

f0.74 
f0.90 OVERSEAS -Postage at cost + 50p 

MPSA66 £0.40 IN914 £0.07 special packing 
MPSUO5 £0.60 IN916 £0.07 
MPSU55 £0.70 15920 £0.10 
SN72721P £0.58 
SN72748P £0.58 

5805 £1.20 Dept. WWII 
TIP29A £0.50 
TIP3OA f0.60 

for further information please write for FREE LIST NOW! 

POWERTRAN ELECTRONICS 

PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP10 3NN 

WW -067 FOR FURTHER DETAILS 
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TRANSISTORS & DIODES 
Type Pc VCBO 
BSY29(SNPN) 300mw 15 
BD107(SNPN) 11.5w 84 
2N711B/2G106 

(SPNP) 
2N985 (GPNP) 
2N1304 (GPNP) 
2N1309 (GPNP) 
2N1046 (GPNP) 
2N1146A (GPNP) 
2N1542 (G) 
2N1547 (G) 
2N1557 (G) 
2N2080 (G) 
2N2082 (G) 
2N2405 (SNPN) 
2N3054 )SNPN) 

150mw 
300mw 
150mw 
150mw 
50w 
90w 
106w 
106w 
106w 
170w 
170w 
1w 

2N3055 )SNPN) 115w 
2N3375 (SNPN) 11.6w 
2N4427 (SNPN) 3.5w 
2N5322 )SNPN) 10w 
ASZ16/0C26 2 

p5pp. 
0C35 

40p, 
COV7006/0Cí2 20p, 

0075 25p. 0083 25p. 
GET110/NKT303 2Op, 
00702 10p, 0A5 20p, 
0Á10 25p, 0A81 20p. 
RAS508AF 25p,RAS310AF 
25p. STC Wire End 
400PIV1A 4 for 50p, 
IN3193 13p IN3194 
14p. IN3255 2Op. 

RECTIFIER STACKS 
GEX541B1P2 £6-88 
GEX541D2P1 £3.50 
GEX541NB1P1F £6.00 
GEX541HP3F £600 
SX751 N1 B1 PIE £6.00 

INTEGRATED CIRCUITS 
MC353G Half Adder £2.00 
MC356G 3 Inp OR/NOR 
GATE £1.45 
MC358AG AC coupled JK 
Flip6op £5.00 
MC365G Line Driver £5.00 
CA3020 Wideband Pow. 
Amp. 93p 
CA3021 Low power video 

£115 
CA3028A RF 1F Amp. 

CA3038A Operational Amp. 
£2.14 

CA3055 Pos. Volt. Regulator 
£1 24 

CA3085 Pos. Volt. Regulator 
78p 

CD4035AE 4 -stage Serial 
Register £1.91 
CD4017AE Decade Counter 
Divider £3.86 
CD4047AD Monostable 
Astable Multivibrator £3.86 

THYRISTORS 
G E2 N1774 200v. 5a.£1 20 
CR1 -021 C 20v. la. . 25p 
CR10-101 B 100v. 

10a £100 
CR10-021 10a £1 .00 
CR10-40810a £1.00 
CR10-051 10a £1 .00 
CR10-01710a £1.00 
BTX 92 1200R 16a 
1200v £2.85 
STC 3/40 400v. 3a.... 50p 

CAPACITORS 

FT MHz Price 
20 15p 
100 83p 

18 120/150 Tot. Sw. Time 275 nS 43p 
15 Tot. Sw. Time 115 nS 95p 
30 6 15p 
30 15 30p 
100 20 £2.50 
70 15 45p 
100 0.35 50p 
100 035 75p 
40 035 50o 
70 0.2 £1.10 
40 0.2 £1.10 
120 120 55p 
90 1.2 40p 
100 
65 500 £3 

45pg 

40 700 52p 
65 325 . . . . . . . . . 50p 

RCA PHOTOMULTIPLIER C310056 
Checked and tested £3750 

BRIDGE RECTIFIERS 
1B4OKO550v4a 95p 

SWITCHES 
Edwards High Vacuum "Speedivac model 
VSK1 B range 25.760 torr contact ratings 
250v. 5a. volume 4.2 cu. cm. max. working 
pressure 151b/sq. in. gauge net weight 
17 ozs £6.20 
Belling Delay hand reset L415 £1.10 
Stackpole min. rocker 125v. 10a. 250v. 

5a. 20p 
Tippalite Rocker 12v 60p 

CIRCUIT BREAKERS 250V AC . each £1.20 
AMP TRIP TYPE 
2-0 D 
4-0 
7.0 Inst. 
70 4 

80 
8.0 
9.0 
10-0 
20.0 

Inst. 

Inst. 

Westingh. 550 
Secure), 5000 
Westingh. 550 
Heinemann (60c.) 

AM 12 
Westingh. 550 
Secure), 5000 
Westingh. 550 
Secure), 5000 
ETA Magnetic 

DIGITAL COUNTERS 
Veeder Root Mech. Reset 4 dig. 50p 

STABILIZED POWER SUPPLIES 
Gresham Lion GX60/10a-60v. 10 amp. set 
to 30v £65.00 incl. carriage 
Lambda CC28v-Inp 205-265v. output 
28v dc ± 5% 3-4 amp £38.50 incl. p. & p. 
Power Elect. Me 240v outputs 20v 6.5a 10v 
3.4 amp + 10v 300ma .... £38.50 inc. carr. 

RELAYS 
Varley Min. 7001212v 6op 
Siemens Min. 12/15v Sop 
Magnetic De, Type 596E £2 GO 

CONNECTORS 
McMurdo Red Range. Plug RP24 56p 
McMurdo Red Range. SKT RS32 90p 
Eng. Elect. Edge. 36 way 0.2 inch . pair £1.00 
Sylvania Edge. 48 way 0.125 inch .. pair 40p 
Amphenol MS3106B-36-10 . .. £450 
Continental microminiature 2B 10801N26 £1.30 

Daly Electrolytic 9000uF 40v 50p p/p 15p; 5009F 50v 30p p/p 10p: TCC 169F + 169F 
+ 89F 450v 75p p/p 15p: CCL 506F + 50pF 275v 40p p/p 10p: CCL Suppressor Unit 
Type SU103/1 comprising capacitor Diode and Resistor 40p p/p 10p: Dubilier 
Metallised Paper type 426 1006F 150v 50p p/p 25p: RIC 1.86F 440v a.c. 35p p/p 10p. 

MOTORS 
E.E. }hp 230v. 50c 1 ph 50c. 144orpm complete with cap 80/100uf 275v . £15.50 

inc. carr. 
3 phase 2HP motor 60/50c.. 1800/1500 RPM, 208/220/440v £21.50 

incl. Carriage 
Cat. 2026391 Potter Instruments flange mounting capstan motor. 2HP cont. 110v 
DC 4 amp £25.00 inc. carr. 

FANS, CENTRIFUGAL BLOWERS 
Airmax Type M1/Y3954 (3 blades) Cast 
Aluminium alloy impeller B casing (corres- 
ponds to current type 3965 71") 230v. 
1ph 50c 290orpm Class "A" insulation 
425cfm free air weight 9}lbs. incl. p.p. 
£21.00. 
Woods Aerofoil short casing type "S" 
270orpm 220/250v 1 ph 50c 6" plastic 
Impeller incl. p.p. £11.50. 
Woods Aerofoil Code 7.5 280K 200/250v. 
1.0a 1 ph 50c 270orpm 7}" impeller 14 
blades incl p.p. £13.50. 
Service Electric Hi -Velocity Fans, suitable for Gas 
combustion Systems. Steam exhausting, Pneumatic 
conveying, Cooling Electronic equipment, Air blast 
for Oil burners. Secomak Model 365 (corresponds 
to 675) Airblast Fan, 440e 3ph 50c 0.75hp 285orpm. 
continuous 160cfm 12 in w.g. nett weight 441b, 
price incl. carr. £41.00. Secomak model 350 250v 
1ph 50c 0.166hp, 2800 rpm continuous 50cfm 2 :n. 
w.g. net weight 341bs, price incl. cart. £26.00. 
AIr Controls type VBL4 200/250v 1 ph 50c. 110cim 
free air weight 741bs price incl. p.p. £14.50. 
Type VBL5 200/250v 1ph 50c. 172 cfm free air. 
Weight 10fibs, price incl. p.p. £18.50. 
William ASday Alcosa Single Stage Vacuum Pump 
Model - HSPOB 8 HG. Rpm 1420. E.E. 3 phase 
induction motor 1/3 hp cont 220/250v. 380/440v. 
Class E ins. £2100 incl. carriage. 
Gast MFG. Vacuum pump 0522-P702-R26X. 
Motor 110/120v. A.C. 1 ph. 60c 1725 rpm. Class E. 
lOcuft to 10in Mercury in 2 mins maintains vacuum. 
635mm Mercury. Or as compressor 1Opsi int. or 
15 psi cont. £2600 incl. carr. 

Where p.p. not advised add 10p per £ handling and post (in UK). Cash 
with order. Pt -sona) callers welcome.Open Mon. -Wed. 9.30-5.00 Fri. -Sat. 
9.30-5.00. Free Car Park adj. PRICES SHOWN ARE EXCLUSIVE OF V.A.T. 

W. & B. MACFARLANE 
126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL 

BIPRE-PAK 
Audìo ßargaìns, 

STEREO 
DECODER 

£4.50 
incl. P. & P. 

Ready -built unit, ready for connection to the IF stages of existing FM Radio or 
Tuner. The very latest second -generation coilless integrated circuit design. 
operating on the phase locked loop system offering even better stereo separation. 
Only owing to our bulk -buying capacity are we able to offer this at the old price. 
LED Stereo indicator lights available. RED @ 25p GREEN @ 40p. 

3 WR.M.S.I.C. AMP 
only £1.50 incl. P. & P. 

Order Code I.CA. 1 

On P.C. Board with all components or 2 on 
one board for £2.60. Order Code I.C.A. 1/S. 
These amps. are supplied with a free booklet on 
connecting up. specifications and easy to build 
projects using the I .A. 1. 

5W & 10W AMPS 

5wONLY f1.80 
10W ONLY £2.26 

incl. P. & P. 

These matchbox size amplifiers have an exceptionally good tone 
and quality for the price. They are only 21" x 1I-". The 5W amp will run 
from a 12V car battery making it very suitable for portable voice 
reinforcement such as public functions. Two amplifiers are ideal 
for stereo. Complete connection details and treble, bass, volume and 
balance control dircuit diagrams are supplied with each unit. Dis- 
counts are available for quantity orders. More details on request. 
Cheapest in the U.K. Built and tested. 

Now available for 5 &10WAMPS 
Pre -assembled printed circuit boards 2" x 3" available in stereo only, 
will fit 15 edge connector. 
Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick up cartridges. £1.10 
Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic pick-up 
cartridges. £1.55 
Stereo Tone Control (STC). This unit is an active tone control 
board and when used with the right potentiometers will give bass and 
treble boost and cut £1.10 
Instruction leaflet supplied with all units. Post and Packing 
included in Prices. 

(nclose £ 
Please add VAT at current rate. 

Decoders/ 3W Amps/ 5W Amps 
10W Amps/ Stereo Pre -Amps 1 

Stereo Pre -Amps 2 Stereo Tone Controls 

'(Please 
insert quantities and delete those not applicable) 

Name 
Address 

fo 

BIPREPAK 
Co. Rgn No -820919 

Dept 6 222,224 WEST ROAD, 
WESTCUFF ON SEA, ESSEX SSO 9DF. 1 
TELEPHONE SOUTHEND (0702) 46344. 

WW -075 FOR FURTHER DETAILS 
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The technological 
frontiers Jasmìn 
engineers the way 
A satisfied customer is the most 
important asset any company can 
have. Become a 'satisfied client' by 
contacting us for advice and a 

progressive approach to your problem. 

jasmïn 
ELECTRON ICS LIMITED 

BOSTON HOUSE, ABBEY PARK ROAD, LEICESTER. LE4 5AN 
TELEPHONE: 0533-58128ì TELEX: 341581 

COMPLEX 
AUTOMATIC 

TEST AND 
EVALUATION 
APPARATUS 

DIGITIZED 
VIDEO AND 

CEEFAX/ORACLE 
DISPLAY 

EQUIPMENT 

ANALOG / DIGITAL 
DATA STORES 

MINI 
COMPUTER 

ORIENTATED 
SYSTEMS 

SPECIALIST 
CONTRACT 
ENGINEERS 

WW -074 FOR FURTHER DETAILS 

MARCONI SIGNAL GENERATOR TYPE TF -144G: Freq. 85 Kc/s -25 Mc/s 
in 8 ranges. Incremental: ±1% at 1 Mc/s. Output: continuously variable 1 micro- 
volt to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV - 1 

volt - 52.5 ohms. Internal Modulation: 400 c/s sinewave 75% depth. External 
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c/s. 
Consumption approx. 40 watts. Measurements 29 x 12} x 10 in. Secondhand 
condition. £27.50 each, Carr. £2.00. 
MODULATOR UNIT: 50 watt, part of BC -640, complete with 2 X 811 valves, 
microphone and modulator transformers etc. £7.50 each, Carr. £2.00. 
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour 
green, medium persistence complete with nu -metal screen, £3.50 each, post 50p. 
APN-1 INDICATOR METER, 270° Movement. Ideal for making rev, counter. 
£1.25, post 30p. 
VARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each. 
75p post. 
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21 
in. wide x 16 in. deep, with rear door. £12 each, Carr. £2.50. 
CLASS "D" WAVEMETER NO. 1 MK. H: Crystal controlled heterodyne 
frequency meter covering 2-8MHz. Power supply 6V d.c. Good secondhand cond. 
£7.50 each. Post 60p. 
ROTARY INVERTERS: TYPE PE.218E-input 24-28V d.c., 80 Amps. 
4,800 rpm. Output 115V a.c. 13 Amp 400 c/s. 1 Ph. P.F.9. £17.50 each. Carr. £2.00. 
REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power 
supply 200-250V a.c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi- 
lised valves CV 286. Centre Zero Meter 10-0-10. Size Bin. x 8in. x Sin. New 
condition £7.50, Carr. 75p. 
TS 15C/AP FLUXMETER: Used to provide qualitative measurements of flux 
densities between pole faces of magnets. Range 1200-9600 gausses. ±2%. S/hand 
good cond. £25 + 60p post. 
AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong steel case 
5in. x 6}in. x lin. Bitumen impregnated. £10 each, Carr. £1. 
UHF ASSEMBLY: (suitable for 1000MHz conversion) incl. UHF valves; 2C42, 
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters 
0-999. Valves 6AL5 and 8 x 6AK5. £10 each, 60p post. 
TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds 
per min. 'as new' cond. in original packing case, £25 each; or second hand cond. 
(excellent order) no parts broken, £15 each. Carriage either type £3.00. 
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision 
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + £1 carr. 
AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016: 
Manufactured by Bruel & Kjoer. 5-5000c/s per sec. S/hand V. good cond. £90, 
Carr. £2. 
VRC 19X MOBILE TRANS/REC: 152-174 me F.M. Power o/put 25 watts. 
Input voltage 24v. d.c. Weight 801bs. £35.00 each, carr. £3.00. 
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1. 
BRIDGE MEGGER: 2,500V., series 1. £30 each. Carr. £1. 
CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range 
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory 
conditions and the equivalent resistance. Crystal freq. can be tested in conjunction 
with a freq. meter. £15. Carr. £1 50. 

RACAL OSCILLATOR: 1-100,000KHz in 1KHz steps with digital readout, 
BFO, CWN, FSK, CWW, LSB, USB, ISB, DSB. Line 1 and 2. £200 each. 
Carr. £5. 

50 -LINE TELEPHONE SWITCHBOARD: Complete with all plugs etc., 
excellent cond. £40 each. Carriage £5. 
10 -WAY TELEPHONE SOCKET STRIPS: 3 connections and 10 jack - 
plugs to suit. Similar to PL68. Complete with 6ft. cord. Ex -equipment, 
good cond. £4 each. Post 50p. 
10 -WAY TELEPHONE LAMP STRIP: Suitable for use with the above. 
£2 each. Post 30p. 
10 -WAY TELEPHONE MAGNETIC INDICATOR: 50V. For use with 
the above items. £2 each. Post 40p. 
10 -WAY TELEPHONE SOCKET STRIP: 3 connections. Takes standard 
P.O. Jackplugs; 201 or 316; and 10 -WAY TELEPHONE LAMP STRIP. 
£3 the pair. Post 50p. 

DELPENA RF GENERATOR TYPE E.15: 15kW at 500Hz; input 440V 3 ph 
50Hz. £275. Carr. at cost. 
H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. x 32in. x. 
36in. 230V input. £35, Carr. £4.00. 
TELEPHONE CABLE: (Twin) 1,300ft. on metal reel. £5 per reel. Carr. £1. 
ANTENNA MAST 30ft. consisting of 10 x 3ft. tubular screw sections (4" dia.) 
with base, guyropes and stays etc. £5 each, Carr. £2. 
APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete wit._ 28V 
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts. 
£4 each, Carr. £1.50. 
AVO VALVE TESTER CT.160: (Portable) similar to Avo Mk. 3 Characteristic 
Meter. Good cond. £35 each, Carr. £1.50. 
MODULATOR UNIT: Complete with mod. transformer and 2 x 807 Valves. 
Mounted 19" chassis, 8" x 8'. "As new" cond. £8 each; or secondhand £5 each. 
Carr. both types £1.50. 
FIRE -PROOF TELEPHONES: £25.00 each, carr. £1.50. 
TF.2000 A.F. SIGNAL SOURCE: £175.00, carr. £1.00. 
WESTON INDUSTRIAL THERMOMETER MODEL 221: 0-100° 3 inch. 
dia. scale. Accuracy 1%. £3.00, post 30p. 
POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00 
each, carr. £3.00. 
SMOOTHING UNIT (for the above): £10.00 each, carr. £2.00. 
SOLARTRON PLUG-IN UNIT TYPE C X-1251: Wideband40MHz. £30 ea., 
75p post. 
SOLARTRON DUAL TRACE CX-1252: 24MHz. £35 ea., 75p post. 

X -BAND MODULATOR CALIBRATOR TYPE MC -4420-X: Mnfr. James 
Scott. £125 ea., Carr. £1. 
HP -766D DUAL DIRECTIONAL COUPLER: 940-1975MHz. £35 ea., 
75p post. 
BACKWARD WAVE OSCILLATOR TYPE SE -215: 6.3 heater, 105V Anode, 
7.9mA. Mnfr. Watkins & Johnson. £85 ea., Carr. £1. 
LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS; 
AR88 SPARES; TEST EQUIPMENT ETC. Send lop for above lists. 
ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF 
LONDON ONLY. 

ALL U.K. ORDERS SUBJECT TO 8% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage). 

if wishing to cali at 
stores, please telephone 
for appointment. W. MILLS 3-B TRULOCK ROAD, LONDON, N17 OPG 

Phone: 01-808 9213 and Bedford 740605 (STD 0234). 
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R.S.T. VALVE MAIL ORDER CO. Blackwood Hall, I6A Wellfield Road, 
London, SWIG 2BS Tel 

7:11,,;(6.7794:g: R.S.T. 
VALVES 
AZ3I 0-80 
AX41 0-70 
CBL31 1-40 
CL33 1.50 
CY31 0.80 
DAF91 080 
DAF96 0-60 
DCC90 1.86 
DF91 0-30 
DF96 0-60 
DK91 0.45 
DK92 1-00 
DK96 0-75 
DL92 0.40 
DL94 0-48 
DL96 0.65 
DM70 0-70 
DY86/7 0.45 
DY802 0-47 

EABC80 
0.45 

EAF42 0-75 
EAF801 

0-65 
EBC33 1-00 
EBC41 0-75 
EBC81 0-41 
EBF80 0-45 
EBF83 0-60 
EBF89 0.40 
ELEM. 2-00 
ECC40 0.80 
ECC81 0-45 
ECC82 0-38 
ECC83 038 
ECC86 0.45 
ECC88 060 
ECF80 OP45 

ECF82 0.46 
ECRU 1-50 
ECH42 1-00 
ECH81 0-35 
ECH83 0.50 
ECH84 0-50 
ECL80 0 60 
ECL82 0-46 
ECL88 0.56 
ECLL800 

3-50 
EF37A 1.20 
EF39 1-20 
EF41 0.75 
EPOS 1-25 
EF80 035 
EF85 0.45 
EPOS 0-40 
EF89 0.36 
EF91 0.40 
EF92 0-60 

EF98 080 
EF183 0.40 
EFI84 0-40 
EH90 0-80 
EL33 2-50 
EL34 0.70 
EL37 2-60 
EL41 0.90 
BIAS ORO 
EL84 0-35 
EL91 0.60 
EL90 0-50 
EL360 1-80 
ELL80 2-00 
EM80 0-55 
EM81 0-80 
EM84 0-40 
EY51 0.46 
EY86 0-45 
EZ40 0-76 
E%41 075 

EZ80 030 
EZ81 0 35 
EZ90 0.40 
GY501 0.90 
OZ30 0-86 
6Z32 0-65 
GZ34 0.75 
1163 0.90 
HL41DD 

070 
HN309 1-50 
KT61 1-75 
KL66 2 50 
KT81 (7C5) 

130 
KT88 2 90 
KTW61 1.50 
KTW621-50 
N78 3-50 
0A2 0-45 
OBI 0-45 

OZ4 0.55 
PC86 0.65 
PC88 0-65 
PC900 0-65 
PCC84 0-45 
PCC89 0.56 
PCC189 0.86 
PCF80 0.40 
PCF86 0-66 
PCF801 0-60 
PCF802 0.56 
PCF805 0.80 
PCF806 0-80 
PCF808 0-90 
POCL820.46 
PCL83 070 
PCL84 0.50 
PCL85 0-80 
PCL86 0-50 
PD600 1-50 

PEN45DD 
0.86 

PFL200070 
PL36 088 
PL38 085 
PL81 055 
PUS 0-50 
PL83 0-60 
PL84 0.50 
PL500 0.80 
PL604 0-85 
PL508 0-90 
PL509 1 55 
PL801 01.00 
PL802 1 00 
PY32 0-63 
PY33 0-63 
PY81/800 

0-50 
PY82 0-45 
PY83 0.50 

PY600 1-10 
PY801 0-55 
8P41 3-00 
BP81 0-85 
T41 1-00 
U26 1-00 
1028 0-85 
0191 0-75 
U404 0-76 
0801 0-80 
UABC80 

UAF42 0.76 
UB041 0-75 
UBF80 0-50 
UBF89 0-50 
UCC86 0-50 
UCH42 0.80 
1101181 0-50 
UOL82 0-40 
UCL83 0-70 

UF41 0.76 
11789 0-50 
UL41 035 
UTA4 0-50 
UY41 055 
111115 0.46 
VP4B 1-26 
VR75/30 

0-48 
UR106/30 

UR160/3044 
0-40 

Y63 1-50 
1R5 030 
lRb 040 
1T4 0.40 
384 0-50 
3V4 0.86 
6R40Y 1.00 
151146 0-55 

5Ú4G 060 
5Y3GT 065 
5240 0 65 
6/30L2 0.90 
SALE( 030 
6AQ6 0.50 
áA87 1-00 
6AT6 0.60 
BAU6 0.40 
BAV6 0.50 
6846 038 
613E6 0-45 
011613 0.75 
6BJ6 0.75 
6BQ7A 085 
6BR7 1.20 
6BW6 1-00 
6ßW7 1.00 
604 0.40 
60089 1.60 
OCHE 1-40 

BEB 100 
6F23 1-05 
6J6G 0-45 
OJ6GT 0-55 
6376T 0.55 
SHOOT 0 80 
6K7GT 0.35 
OK8GT 0-60 
6P26 1-75 
BQ7GT 0-50 
68G7M 0-50 
88J7GT 080 
68L76T0.66 
08570T0-56 
6U4GT 080 
6066 0-75 
BV80T 0-80 
6%4 0-46 
BXOGT 0-66 
7B6 080 
787 0-80 

705 130 
7C6 1.00 
7H7 0-80 
787 2.26 
7Y4 0.80 
12AC6 0-80 
12AD6 0.80 
12AE6 0.76 
12AT6 0-45 
12AT7 0.45 
12A116 0.50 
12AU7 038 
124%7 0.88 
122A6 0.50 
12E1E6 0-60 
1213117 0-60 
30016 105 
30017 1.10 
30018 090 
30F8 1-10 

30FL1 1-00 
30F1.14 0-90 
30L16 1-05 
30L17 0 96 
30P12 1.05 
30P19 1.00 
30PL1 0 96 
30PL131.20 
30PL14125 
35L6GT0-80 
35W4 0 60 
357R 080 
35Z4GT0 70 
5005 0-70 
500D801 20 
80 045 
807 1 00 
8080 2 50 
6146 2.25 

TUBES 
2AP1 4.00 
3BP1 4-50 
3DP1A 8-60 
3E01 1000 
301F7 2.00 
31311 6.00 
5BP1 4-00 
6CP1 5-00 
5FP7 5-00 
88D 10-00 
CV429 22-0 
0X960 8.0 
D67-61&00 
D07/612.00 
VC13138 

8-00 
VCR139A 

8.00 

TRANSISTORS 
1N21 017 
1N23 0-35 
I194001 0-06 
IN4002 0-07 
IN4003 0-08 
1N4004 0.08 
1514006 012 
18111 0-25 
18131 0-13 
18132 0-13 
20220 0.63 
20301 0-40 
26302 040 
26696 0-15 
219697 0-15 
26706 0-10 
2197068012 

26708 0-15 
261302 0.18 
261303 0.18 
251304 0-22 
261305 0.22 
261306 0.28 
261307 0-28 
2192147 075 
2N2218 0.23 
2N24441.99 
262646 0-50 
262926 0-10 
2N3702 0.11 
2N3703 0-12 
2193704 0.14 
2193705 0.15 
2513707 0.13 

263709 0-10 
263710 0.11 
2N3711 0.11 
263819 0.86 
264286 0-15 
2N4289 0-15 
AC126 0-25 
AC127 0-25 
AC128 020 
AC176 0-25 
AC187 0-20 
AC188 0-20 
ACY17 0-35 
AD140 0-60 
AD149 0-50 
AD161 039 
AD162 0-39 
AF114 0-25 
AF115 0.25 

AF116 0.26 
AF117 0.20 
AF139 033 
AFZ12 1-50 
BC107 0.12 
ßC108 0.12 
ßC109 0.12 
20115 0.20 
ßC116 0.20 
BC117 0.21 
BC369 0-14 
BCY34 0.46 
BD121 1.00 
BD123 1-00 
BF115 0.22 
131673 0.28 
8E180 0 35 
8E181 0 35 
BF194 0 13 

131695 0.13 
1316.96 0.15 
BF197 0-15 
131,861 0.25 
131,898 0.25 
BFY50 080 
BFY61 0.20 
BFY52 0.20 
BTY79/ 

1002 0.75 
BY100 0.15 
ßY126 0.14 
ßY127 0-15 
BZY88 
Sedes 0-10 
CR81/05 

0.80 
Cß81-40 

0.45 

CR8340 
055 

C810B 3-50 
CV102 0-25 
059.03 0-18 
CV253 100 
CV2164 2-00 
CV2166 2.00 
0X7108 3-50 
CV7109 3-50 
DD000 0-15 
DD006 0.25 
6ET1020.50 
6ET1030.40 
6ET1160-85 
0ET8760.40 
GLUM 1-25 
0E%541 

0-76 

GJ7M 0.50 
KB100A0-20 
MAT101 

OP25 
MAT120 

0.20 
MAT121 

0-25 
MJE3700-88 
MJE5200.65 
MJE2955 

1.10 
1113E3055 

0-05 
MPF102 

0-40 
MPF103030 
MPF104 

035 

NKT128 
0-45 

NKT211 

NKT213 
026 

NKT2140.24 
NKT2I6 

0-40 
NKT217 

0-45 
NKT218 

118 
NKT301 

0-85 
NKT304 

0-75 
NKT401 

0.76 

NKT403 
0-70 

NKT404 

NKT7I3030 
0A5 0.60 
0A8 0-12 
OA7 030 
OA9 0-20 
OA10 040 
0A47 0-08 
0A70 0.10 
0A71 0.20 
OA79 0-10 
0.581 0.10 
0A85 0.15 
01.86 0-15 
0A90 0-07 
OA91 0-07 

0 A9 0-07 
0A200 0.08 
OA202 0-10 
OA210 0 20 
0A211 0 35 
OAZ2020 45 
OAZ2100 40 
OAZ2110.40 
OAZ2420-15 
OAZ2440.25 
0222460-15 
0016 1 00 
0016T 1-00 
OC19 0 50 
0020 2 00 
0022 I 00 
0023 1.25 
OC84 1.10 
0026 0.40 

0016 040 
0028 070 
0029 086 
OC30 040 
OC36 066 
OC38 085 
0041 eu 
oC42 040 
OC43 070 
0044 018 
0044M 017 
0045 018 
OC45M 018 
OC46 0.27 
0057 060 
0068 060 
0059 O60 
0068 0.50 
oC70 018 

0071 0.15 
0072 0.25 
0073 0-50 
0074 0-30 
0075 030 
0076 0-80 
0077 0.56 
0078 0 25 
0078D 0-25 
0079 030 
0681 0-28 
-0081D 0-28 
0081M 0-20 
0081DM 

018 
0081Z 0.45 
0082 0-28 
0082D 0.25 
0083 0.25 

0084 0.30 
00123 1 10 
00139 0 40 
00140 0-85 
00141 0 80 
00169 0-20 
00170 0.25 
00171 0-30 
00200 0.55 
OC201 0.80 
00202 0-90 
00203 0 55 
00'204 0-65 
00205 1 00 
00206 1.10 
00207 1.00 
OCP70 0-50 
OCP71 1.00 
ORP12 0.55 

ORP60 045 
ORP81 0.48 
8%640 0-76 
8%642 080 
8%643 0-75 
Z821 0 30 
Ze22 0.20 
Z8170 0-10 
28178 0-40 
Z8271 0-18 
ZT21 0-25 
ZTX1070 -12 
ZTX1080 .10 
ZTX3000 -14 
ZTX3040 -25 
ZTX5000 -15 
ZT%6030 -16 
ZTX6310 -26 

Industrial 
1B3OT 
1B24 
1B35A 
1B63A 
1621 
1N21B 
15123B 
1623Cß 
1X2A 
1X20 

2A3 
2A815 
2026A 
2034 
2C39A 
2043 
21321 
2021W 
2E26 
2331 
2333 
2350 
2354 
23564 
2K25 
2K26 
2K28 
2%45 
2X2A 

3A/107A 
3A/108A 
SA/108B 
3A/109B 
3A/110A 
34/110B 
3A/146J 
3A/167M 
3A6 
3B/240M 
3B/241M 
3B24 

Valves 
3B28 
3B29 
3022 
3023 
3024/240 
3046 
3CX100A5 
3E29 
33/121E 
33/160E 
33/170E 
3Q/1á0E 
3Q/195E 
384 
3V/340B 
3V/390A 
3V/390B 

4-125A 
4-250A 
4-400A 
41332 
4035 
40X2602 
4E27 
4350 
4362 
4J62A 
4363 
4X160A 
4%1á0D 
4%2á0B 

5ß/251M 
6ß/252M 
6ß/264M 
0B/256M 
5B/256M 
5B/257M 
6022 
5D21 
5R40Y 
6Ú4G8 

5Z3 
5Z40 

6AF4A 
OAKS 
6AM5 
6AM6 
6AN6 
BA68 
BAR6 
8.5216 
6AU4GTA 
BAU6GT 
6AU6 
BAVSGTA 
6AW8A 
6AX5GT 
6B4G 
BBABA 
6BK4 
BBK7A 
6BL7GTA 
6BN6 
OBR7 
61387 
6BX7GT 
6BZ6 
6CB6 
60116 
6CL6 
6CW4 
6DK6 
6DQBB 
OEM 
6F33 
6H6(metal) 
6K70T 
608A 
6VBGT 

11E3 
11E13 
12AY7 
12B4A 
12BY7A 

12E1 
12E14 
1301 
13E1 
28D7 
2901 
531111 
7áB1 
7501 
83A1 
88A1 
85A2 
90Aá 
90AV 
9001 
9000 
90CV 
9áA1 
100TH 
150132 
15083 
16001 
16002 
15003 
16004 
260TH 
328 
329 
631-P1 

70áA 
715A 
716B 
723A/B 
725A 

801 
803 
805 
807 
808 
811 ells 
812A 
813 

815 
828 
829B 
83013 
860 
866 
866A 
868E 
827A 
881E 
891E 

954 
965 
956 
957 

1825 

2060 
2050W 
2051 

4003A 
4212D or E 
4242A 
4313C 
4328A 
4687 
6544 
5545 

5642 
5644 
5651 
5670 
5672 
6676 
6887 
5696 
5702 
5718 
6719 
6726/ 

6A88W 

5726/ 
6ALIW 

6727/ 
21321W 

6749 
6750 
6751 
5802 
5814 
6823 
6840 
5963 
5966 

6005/ 
6AQ6W 

8(21 
8057 
6058 
6069 
6060 
6061 
8062 
6063 
6064 
6066 
6067 
6072 
6073 
6074 
6080 
60970 
6130 
6136 
6189 
6197 
6201 
6202 
6203 
6206 
6360 
6442 
6463 
6550 
6807 

6923 
0939 

7193 
7203 
7360 
7586 

8013 
8025A 

9001 
9002 
9003 
9004 
9005 
9006 

13201A 

A1834 
A2087 
A2134 
A2293 
A2426 
A2521 
A2900 
ACTO 
ACTS) 

BIC lE 
13890 
88166 
BT6 
ßT36 
BT46 
BT79 
BT83 

010 
C1K 
CAA322 
CVO 
0726 
CV28 

CV28 
CV31 
CV46 
CV63 
CV73 
CV74 
CV85 
CV118 
CV121 
CV124 
0X128 
CV131 
0V133 
CV133 
0X136 
05,136 
CV137 
CV138 
CV140 
CV144 
CV100 
CV173 
CV187 
CV188 
cV190 
CV220 
017361 
CV273 
CV284 
01,286 
CV287 
CV316 
017329 
CV337 
0X342 
CV346 
CV364 
CV369 
03,360 
CV371 
0V372 
CV378 
CV391 
CV396 
CV397 

CV404 
03,415 
CV416 
CV417 
CV428 
CV434 
CV447 
CV449 
CX480 
0X489 
0X488 
OV491 
CV492 
CV493 
CV717 
CV808 
CV1072 
CV1076 
CV1092 
CV1219 
03,1343 
CV1476 
0X1476 
CV1477 
CV1478 
CV1794 
0X1480 
CV1481 
0X1482 
CV1787 
05,1832 
0X1833 
CV1836 
CV1994 
0113000 
0172131 
0172154 
0319155 
CX2160 
CV2179 
CV2236 
CV2237 
CV2238 
CV2263 
CV2289 

CV2326 
0X2381 
CX2468 
CV2618 
0X2519 
CV2620 
CV2522 
CV2721 
CV2901 
073623 
CV3929 
CV3986 
CV3988 
0X3991 
CV3998 
CV4001 
CV4002 
CV4003 
CV4004 
CV4006 
CV4006 
CV4007 
CV4008 
CV4009 
CV4010 
CV4011 
CV4012 
CV4013 
CV4014 
CV4016 
CV4016 
CV4017 
CV4018 
CV4019 
C74020 
CV4022 
CV4023 
CV4024 
CV4026 
CVº028 
CV4033 
CX4036 
CV4038 
C74039 
CV4040 

CV4043 
CV4044 
CV4046 
CV4048 
CV4063 
CV4066 
CV4069 
CV4060 
01,4062 
CX4083 
CV4064 
CV4079 
CV4601 
CV4502 
CV4603 
CV4604 
CV4007 
CV4008 
CV5060 
CV6004 
0363008 
03,8046 
DA30 
DA41 
DA42 
DA100 
DET22 
E66L 
E8000 
E80F0 
E80F 
E8OL 
E8OT 
28100 
E81L 
138200 
E83CC 
283F 
E880C 
E90CC 
E9OL 
E91H 
E92CC 
E180CC 

E180F 
E1810C 
E18200 
E186F 
E188CC 
EA60 
EA62 
E478 
130036 
ECF804 
EF60 
EF64 
EF65 
EF804 
EFP60 
EL91 
EN30 
EN31 
EN32 
EN91 
28074 
EBU78 
EE(II77 

F6087 
F6060 
F6061 
F6063 
FX219 
F%225 
FX227 
01/371K 
0120/113 
6150/22 
0180/2M 
0240/2D 
0400/1K 
6N4 
13710 
GTR120W 
6TB150M8 
6018 
0020/21 
01.150 
0XU1 

GXU2 
GXU3 
GXU4 
GXU50 

KT88 
KT87 
KT88 

M8079 
M8080 
M8081 
028082 
M8083 
M8091 
M8096 
M8097 
M8098 
M8100 
M8136 
M8137 
M8140 
M8141 
M8142 
M8144 
M8149 
M8167 
M8161 
M8162 
M8163 
M8167 
M8179 
M8190 
M8196 
158204 
M8212 
028214 
M8223 
028224 
028226 
M8232 
M8237 
M8246 
ME1400 
ME1401 

51E1403 
Mß1404 
ME1500 
ME1001 

0A2 
0A3 

0A40 

0B2 
OB3 
003 
003 
074 
OZ4A , 

OT16 

QA2400 
QA2403 
QA2404 
QA2406 
QA2407 
QB3/300 
QB3-5-750 
QB4-1100 
QF41 
QF40 
QQVOS-8 
QQV03-10 
QQV03-20 
QQVOS-20 
QQ V03 -20A 
QQV04-16 
QQVOB-40 
QQ V08 -40A 
Q870/20 
Q876/20 
Q876/40 
Q875/60 
Q883/3 
Q892/10 
Q895/10 
Q8105/45 

Q8108/45 
Q8150/15 
Q8150/30 
Q8150/38 
Q8150/40 
Q8150/46 
Q8150/80 
Q81200 
Q81202 
Q81203 
Q81206 
QU37 
QV03-12 
QV04-7 
QV06-25 
QV06-20 
QY3-120A 
QY4-250A 
QY4-400A 

R10 
R17 
1118 

811E12 
8130 
8130P 
8TV280/40 
8TV280/80 
8041 
8042 
TD03-10 
1715 
TT21 
TTR31MR 
TZ40 
1117 
1019 
027 
VL8831 

Z300T 
Z769 
ZOOS07 

Integrated Circuits 
7400 .. .. 0.20 
7401 ., .. 0.20 
7402 .. .. 020 
7403 .. .. 0.20 
7404 .. .. 020 
7406 .. .. 0.20 
7406 .. .. 040 
7407 .. .. 0 40 
7408 .. .. 025 
7409 .. .. 033 

7410 .. .. 020 
7411 .. .. 028 
7412 .. .. 098 
7413 .. .. 080 
7418 .. .. 080 
7417 .. .. 0-80 
7420 .. , . 0-80 
7422 .. .. 028 
7423 .. .. 0.40 
7425 .. .. 037 
7427 .. .. 037 
7428 .. .. 0-43 
7430 .. .. 020 
7432 .. .. 037 
7433 . 0.40 

7437 .. 
7438 .. 
7440 .. 
74412.00 
7442 .. 
7450 .. ,. 0EO 
7451 .. 
7453 .. 
7454 .. 
7460 .. 
7470 .. 
7472 .. 
7473 .. 
7474 .. .. 0.48 
7475 .. 0.59 

7476 0.46 
7480 0.80 
7482 0.87 
7483 1.20 
7484 1.00 
7486 1-50 
7490 .. .. 0.75 
7491A00 .. 1.10 

0.75 
7493 .. .. 0.75 
7494 .. .. 0.85 
7495 .. .. 0.05 
7496 .. .. 1410 
7497 . ., 4.82 
74100 2.16 

74107 051 
74110 0 67 
74111 0 88 
74118 100 
74119 1 92 
74121 0 57 
74122 080 
74123 1 44 
74141 1.00 
74145 1.44 
74150 2.80 
74151 1.15 
74164 2.80 
74156 1-15 
74156 1.15 

74157 .. 1.09 
74170 .. 2.88 
74174 .. 1.80 
74176 1.29 
74176 1.44 
74190 230 
74191 230 
74192 230 
74193 230 
74194 1-72 
74195 1 44 
74196 1.58 
74197 1.58 
74198 318 
74199 2 88 

LOW PROFILE 
SOCKETS 

14 pin DIL, 165. 
16 pin, DIL, 17p. 

Stockists of English 
Electric, F i, 

M.O. Valve Co , 
Mullard, S.T.C. 

FROM 1ST APRIL ALL ORDERS SUBJECT TO V.A.T. AT APPLICABLE RATE. THIS MUST BE ADDED TO TOTAL ORDER PRICE INCLUDING POSTAGE. 
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. I p.m. to 3 p.m. Express postage 5p. for one valve; p each additional valve. 
Express postage: 3p for one transistor, and Ip for each additional. Over 10 post free. All orders over ES post free. Valves tested and released to A.R.B. 
specification if required. (Full valve availability list on request, S.A.E.) Prices correct when going to press. 

e 

Audio Connectors 
Broadcast pattern jackfields, jackcords, 
plugs and jacks 
Quick disconnect microphone connectors 
Amphenol (Tuchel) miniature connectors 
with coupling nut 
Hirschmann Banana plugs and test probes 
XLR compatible in -line attenuators and 
reversers 
Low cost slider faders by Ruf 

Future Film Developments Ltd. 

90 Wardour Street 
London W1V 3LE 

01-437 1892/3 

RELAYS P.O. 
AND 

TYPE 3000 

BUILT TO YOUR SPECIFICATION. 
HIGHEST QUALITY AT COMPETI- 
TIVE PRICES WITH A QUICK DE- 
LIVERY SERVICE. QUOTATIONS BY 
RETURN HOME AND OVERSEAS. 
PO type MINIATURE UNISELECTOR including 
JACK 12 outlet. 2 bridging 1 non -bridging wipers. 
This compact ratchet -driven 3 -level Uniselector is 
of unique design and occupies no more space than 
a standard 3000 -type Relay £8.50 each. 
PO type 2 UNISELECTORS all 25 outlet 8 level 
non bridging wipers 300 ohms £14 ea. 11 level. 
1 bridging 10 non bridging 65 ohms £17 ea.11 

4 pole 50 way -all non bridging 75 ohms £11 ea. 
HEADPHONES Balanced Armature. 1600 ohms. type DHR 5B12Á294751. £2.50 each. 
MINIATURE DIGITAL INDICATOR size of digits I inch illuminated. by 28 volt midget 
flanged lamps, weight 31 ozs, reading 0 to 9 with decimal points, quick disconnect rear of 
unit for easy lamp replacement £450 ea. 
JACK PLUGS 2 point with # in. diameter screw on cover. Igranic type. 15p each. lots of ten only. 
CHARGING RECTIFIERS full wave bridge type. 24 volts 8 amps. 500 available, £t each. 
BELL SETS P.O. type No. 25 twin gong Bell, induction coil, condenser with bakelite cover, 
approx. 400 available. £200. HIGH SPEED COUNTERS £1.75 each 
MINIATUREBUZZERS, 31in. X lin. 10 counts per second 
6-12 volts. with with 4 figures. The following D.C. 
tone adjuster 60p voltages are available 6 v.. 12 v.. 
each as illus. 24 v.. 50 v., or 110 v. Auxiliary con - 

25p each for lots of 50 tacts. normally open, 40p extra. 

WIrg%nSOnS 

All prices shown are carriage paid UK only but subject to VAT at the standard rate. 
STOCKISTS OF ALL STUART TURNER PUMPS, CENTRIFUGAL TYPES 10 880 12 AVAILABLE NOW. 

L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE, 
LONGLEY RD., CROYDON, CRO 3LH. Phone 01-684 0236. Grams: WILCO CROYDON 

WW -073 FOR FURTHER DETAILS WV.' -095 FOR FURTHER DETAILS 
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E LECTRÖVAlUE 
TO -DAY'S BEST VALUES IN QUALITY 
AND SERVICE IN COMPONENTS 

EVERYTHING BRAND NEW AND TO SPEC * GOOD DISCOUNTS * FREE POSTAGE (U.K.) 

POTENTIOMETERS 
ROTARY, CARBON TRACK. Double wipers for good 
contact and long working life 
P.20 SINGLE linear 100ohms to 2.2megohms ea. 14p 
P.20 SINGLE log. 4.7Kohms to 2.2megohms ea. 14p 
JP.20 DUAL GANG lin. 47Kohms to 2.2megohms ea. 48p 
JP.20 DUAL GANG log. 4.7Kohms to 2.2megohms ea. 48p 
JP.20 DUAL GANG Log/antilog 10K. 22K. 47K. 1 megohm 

only ea. 48p 
JP.20 DUAL GANG antilog 10K only 48p 
2A DP mains switch for any of above 14p extra. 
Decades of 10, 22 and 47 only available in ranges above. 
Skeleton Carbon Presets Type PR. horizontal or vertical 
89 each. 

SLIDER 
NEW STEREO SLIDERS 
Matched tracks. Type PG58ST. Un of log 
from 47K to 1 meg 60p 
Linear or log. 4.7K to 1 meg. in all popular values ea. 30p 
SINGLE TRACK 
Escutcheon plates, black, white or light grey ea. 10p 
Control knobs. blk/wht/red/yel/grn/blue/dk. grey/It grey ea. 7p 

CAPACITORS 
POLYESTER C.280 

Radial leads for P.C. B. mounting. Working voltage 250V d.c. 
0-01. 0.015, 0.022. 0.033. 0.047 ea. 3p 
0.068, 0.1, 0.15 ea. 4p 
0.22. 5p; 033, 7p; 0.47. 8p; 0.68. 11p; 1.0. 14p: 1.5. 21p: 
2.2. 24p 

TANTALUM BEAD 
0.1. 0.22, 047. 1.0 mF/35V, 1.5/20V 
2.2/16V. 2.2/35V. 4.7/16V. 10/6-3V 
47/35V. 10/16V, 22/63V 
10/25V, 22/16V. 47/6.3V. 1110/3V. 6.8/25V. 15/25V 

ea. 14p 
ea. 14p 
ea. 18p 
ea. 20p 

POLVCARBONATE 
Type 832540 Working Voltage -250V d.c. 
Values in mF: 0.0047; 0.0068: 0.0082: 0.1; 0.012: 
0.015 ea. 3p 
0018: 0022: 0.027: 0.033; Q039; 0047: 0.056: 0.068: 
0.082; 0.1 ea. 4p 

Working voltage 100V d.c 
0.1; 0.12; 0.154p:0.18 5p; 0.22 6p 
0.27 7p; 0.33 8p; 0.39; 0.47 9p 
0.56 12p: 0.68 13p 

SILVERED MICA 
Working voltage 500V d.c. 
Values in pFs-2.2 to 820 in 32 stages ea. 6p 
1000. 1500 7p; 1800 Bp: 2200 10p: 2700, 3600 12p, 
4700. 5000 15p: 6800 20p; 8200, 10.000 25p 

CERAMIC DISC 
t000pF/500. 2000/500. 5000/500. 0.01mF/50, 0.02mF/50. 
01 mF/3-each 2p: 0.05mF/50V-3p 

CERAMIC PLATE 
In a range of 26' values from 22 to 6800pF/50V d.c.. 
each 2p 

ZENER DIODES 
Full range E24 values: 400mW: 2.7V to 36V.- 149 each: 
1W: 6.8V to 82V. 21p each: 1.5W; 4.7V to 75V. 87p each. 
20W 7.5V to 76V 94p. Clip to increase 1.5W rating to 3 watts 
(type 266F). Sp. 
20W 7.5V to 75V 89p each 

VEROBOARD 
Copper clad 0.1 matrix -2.5 X 3.75 ins. 27p: 3.75 X 3.75 
ins. -30p: 2.5 X 5 ins. -30p; 3.75 X 5 ins. -33p. Copper 
clad 0.15 in. matrix 2.5 X 3.75 ins. -20p: 3.75 X 3.75 ins. - 
30p; 2.5 X 5 ins. -30p: 3.75 X 5 ins. -36p. 
Vero spot face cutter (any matrix143p. 
0.040 pins (for 01 matrix) per 100-35p. 
0.052 pins (for 0.15 matrix) per 100-35p. 
MINITRON DIGITAL INDICATORS 
3015F Seven segment filament. compatible with standard 
loggis modules. 0.-9 and decimal point: 9mm characters in 

61ead Oil £1.20 
£1.15 
£1.20 

Suitable BCD decoder driver 7447 
3015G showing + or -& 1 & dec. pt. 

LEDS (Light Emitting Diodes) 
Photo Cells, each 

25p 
40P 

THE BEST 100TRANSISTORS 
Taken from our catalogue 7 

2N1307 47p AF200U 70p 130135 37p 
2N2646 51p AF239 60p BD136 39p 
2N3053 26p 81906 36p BDY20 83p 
2N3054 60p BA138 31p 8F194 15p 
2N3055 60p BB103 24p 8FR39 23p 
2N3702 11p BB105 34p BFR79 23p 
2N3703 10p 68109 18p BFX29 33p 
2N3704 11p BC107A 15p 8FX84 27p 
2N3705 10p BC10713 15p BFY51 23p 
2N3794 18p BC108B 14p BRY39 45p 
2N3819 25p BC108C 14p BY164 51p 
2N4062 11p BC109B 18p C106B1 42p 
2N4443 93p BC1O9C 18p C106D1 62p 
2N5062 42p BC147A 12p C1406 78p 
2N5163 20p BC147B 13p MJ481 £1-20 
2N5459 32p BC1488 12p MJ491 £135 
40361 48p BC149C 14p MJ2955 80p 
40362 44p BC158B 15p MJE371 89p 
40602 46p BC159 15p MJE521 81p 
40636 £136 BC167B 13p MJE2955 £1-12 
40669 £1-10 BC168B 12p MJE3055 68p 
AC128 17p BC1698 12p 0A91 6p 
AC151R 23p BC169C 13p SD4 8p 
AC153 27p BC1798 26p TIP31A 70p 

AC153K 37p BC182L 26p 'TIP32A 80p 
AC176 24p BC184L 26p TIP41A 80p 
AC776K 38p BC212L 12p T1P42A £1.00 
AC187K 31p BC214L 14p W02 30p 
AC188K 29p BC257A 14p ZTX300 14p 
AD133 £1-92 8C2598 14p ZTX304 23p 
AD136 £1.11 BC758 30p Z1X500 14p 
AD149 65p BD130 OOP ZSX504 45p 
AD161 42p BD131 48p 
AD162 40p BD132 52p 

HUNDREDS MORE IN CATALOGUE 7 

RESISTORS 
Code Watts Ohms 1 to 9 10 to 99 100 up 

(see note below) 
C 1/3 4.7-470K 1.3 1.1 0.9 nett 
C 1/2 4.7-10M 1.3 1.1 09 nett 
C 3/4 4.7-10M 1.5 1.2 0.97 nett 
C 1 4.7-10M 3.2 2.5 1.92 nett 
MO 1/2 10-1M 4 33 23 nett 
WW 1 0.22-3.90 11 10 8 
WW 3 1-1OK 9 8 6 
WW 7 1-10K 11 10 8 

Codes: 
C = carbon film, high stability. low noise. 
MO = metal oxide, Electrosil TRS. ultra low noise. 
WW = wire wound. Plessey. 
Values:. All E12 except C 3W, C }W, and MO }W. 
512: 10, 12. 15, 18. 22.2. 33, 39, 47, 56, 68. 82 

and their decades. 
E24: as E12 plus 11, 13. 16, 20. 24, 30, 36. 43.51. 

62, 75. 91 and their decades. 
Tolerances: 
5% except WW 10% ± 0.050 below 100 and MO 4W 2%. 
Prices are in pence each for quantities of the same 
ohmic value and power rating. NOT mixed values. 
(Ignore fractions of one penny on total value of 
resistor order.) Prices for 100 up in units of 100 only. 

ELECTROLYTIC CAPACITORS 
Axial Lead 
qF 3V 6.3V 10V 16V 
047 
1.0 
2.2 
4.7 
10 
22 
47 8p - 
100 9p 8p 
220 
470 
1.000 
2,200 
4,700 
10.000 

8P 8P 
9p 10p 

11p 13p 
15p 18p 
26p 30p 
42p 46g 

- 11p 

25V 40V 

11p llp 
8p 

8p 9p 
89 - 9p 8p 
9p 8p 8P 8p 
8p 8p 9p 10p 
9p 10p 10p 11 p 

10p 11p 13p 17p 
13p 17p 20p 25p 
23p 26p 37p 41p 
39p 44p 58p - 

63V 
1 1 p 

8p 
9p 
8p 
8p 

10p 
12p 

24 
41p 

100V 
8p 
8p 
9p 
8p 
8 

10p 
13p 
19p 
28p 
45p 

ALUMINIUM BOXES 
5 sided + lid for base) 
23" x 54" x I}" high. 4" X 4" X 1}" high, 4" X 23" X 1}" 

3 
high, 

3" X 1' high 38p h, each 434 
x 51" X 14, high 48p 

6" X 4" X 2" high 608; 5" X 31" X 2}" high 52p 

JACKS AND PLUGS 
SOCKETS 
2 circuit unswitched S1/SS 12p 
2 circuit 2 break contacts S1/88 15p 
3 circuit unswitched (Not GPO) S3/SSS - 17p 
3 circuit with 3 break contacts S3/BBB 20p 
2 circuit with chrome nut and black/white/red/green or grey 
unswitched S5/SS 18p 
with 2 break contacts S5/BB 20p 
Miniature 3,5mm 2 circuit. (black) 2 break contacts S6/BB 9p 

PLUGS 
2 circuit screened top entry P1 24p 
side entry SEP1 38p 
Line socket mono 231 40p 
Line socket stereo 244 45p 
3 circuit unscreened. black/grey/white P4 488 
2 circuit, unscreened. black/white/red/black/green/grey P2 18p 
3 circuit screen top entry P3 53p 
side entry SEP3 55p 
Miniature 3.5mm 2 circuit screened P5 13p 
Miniature 3.5mm 2 circuit unscreened various colours P6 10p 

INSULATED SCREW TERMINALS 
In moulded polypropylene, with nickel plate on brass. 
With insulating set. washers, tag and nuts. 15A/250V 
In black/brown/red/yellow/green/blue/grey/white. Type 
TP.1 ea. 14p 

DIN CONNECTORS 
2 way loudspeaker 
3 way audio 
5 way audio 180' 
5 way audio 240' 
6 way audio 

Socket lop 
Socket 10p 
Socket 12p 
Socket 12p 
Socket 13p 

Plug 12p 
Plug 12p 
Plug 15p 
Plug 15p 
Plug 15p 

S -DEC 
Unsurpassed for "breadboard work" can be used indefinitely 
without deterioration. Components just push into plug holes 
andconnect automatically. Slot for control panel. 70 holes £1.98 

T -DEC 
For more advanced work with 208 contacts in38rows-Will take 
one 16 lead carrier. £3.63. (Carriers supplied separately.) 

COVERS & HEATSINKS 
Many types including 
T03 Transistor cover. clip -on 
HEATSINK 
Type 6WI Extruded aluminium 1" CM'. undrilled 
drilled 2 x TO3 

ANTEX soldering irons 
CN340 £1.95 Spare bits 
CCN240 £230 Spare bits 

DESOLDER BRAID 
6h strip 

WAVECHANGE SWITCHES 
1 pole 12 way: 2 pole 6 way 
3 pole 4 way: 4 pole 3 way 
TAG STRIP 28 way 

NUTS, SCREWS, ETC. 
In lots of 100 each 
4BA NUTS 28p: 
3" 48 Screws 28p: 
Threaded pillars 6BA, I" hexagonal 
Plain spacers }" round 
Other sizes available 

7p 

60p 
78p 

32p 
40p 

66p 

each 29p 
11p 

6BA NUTS 28p 
}" 6BA Screws 24p 

£1.68 
£1.12 

ENAMEL COPPER WIRE in 2 ounce reels 
16. 18. 20, 22 SWG 34p: 24, 26. 28. 30 SWG 40p 
32. 34 46p: 36, 38, 40 5p 

MAGNETO RESISTORS FERRITES 
LIQUID CRYSTAL DISPLAYS TOUCH 

SWITCHES SPECIAL I.Cs 

YOU NEED CAT SEVEN 
Second printing (green and yellow covers) of Electrovalue 
Catalogue 7-112 pages -thousands of items -components. 
accessories, materials. tools. Well illustrated and detailed 
information. 25p post free with spending voucher worth 25p 
on orders £5 list value or more. 

DISCOUNTS 
Available on all items except 
those shown with NETT 
PRICES 10% on orders from 
£5 to £14.99. 15% on orders 
£15 and over. 

FREE PACKING 
AND POSTAGE 
In U.K. for pre -paid mail orders. 
For mail orders for £2 list value 
and under there is an additional 
handling charge of 10p. Overseas 
orders -carriage charged at cost. 

GIRO WC No. 38/671/4002 

ELECTR01 W.U£ LTD 
Please address all communications. mail -orders. etc., to 
head office at Englefield Green and include SAE for first 
enquiries needing a written answer. 

Dept WW9 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603, Telex 264475 Shop hours: 9-5.30 daily, 9-1 pm Sats. 
NORTHERN BRANCH: 680, &image Lane, Burnage, Manchester M19 1NA 
Telephone (061) 432 4945 
Shop hours: Daily 9-1 and 2-5.30pm; 9-1pm Sats. 
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P.O. Box 27, 
Swarthmore PA 19081. 

QUALITY GUARANTEE 
All goods are sold on the under- 
standing that they conform to 
manufacturers' specifications and 
satisfaction is guaranteed as 
such -no rejects. 'seconds' or 
sub -standard merchandise is 
offered for sale. 
Prices quoted do not include 
V.A.T. for which 8% must be 
added to total nett value of 
order- Every effort is made to 
ensure the correctness of 
information and prices at time of 
going to press. Prices subject 
to alteration without notice. 
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"SLO-SYN" = - 3 -LEAD 
Il 

=' ULTRA PRECISION 

! 
SYNCHRONOUS 

= STEPPING MOTOR 
Type SS15. These fine motors are easily reversed, starling and stopping in less than 5° without electrical or 
mechanical braking. Simple relay circuit can be applied to give DC., to winding for a maximum holding torque of 
300oz/ in with 35v at 0.35amps through winding. For AC. (synchronous) operation at 120v., 50Hz. Speed 60 rpm at 

running. 

W- 

I., 
,,+ 

5I" 

Limited 

a CENTRIFUGAL BLOWER 
by Air Control Ltd. 

in 
heavy cast alloy case. 2,300 I 30 segments individually balanced300r. 

240v A.C. Very powerful and silent 
die. 3' Inlet dia. Outlet Flange 3' x 2}' 

number only £8.95 ¡óp 
60Hz.. 72 rpm. STEPPING. Holding torque at 60 steps per second -100 ozlin. Can be wired to give 100 or 200 steps 
per revolution with accuracy of OA* per step non -cumulative. Torque characteristics can be £15 modified by simple R.C. circuits. Dimensions: dia. 4', body length 4I", spindle length 25'x 
j," dia. Weight 61 lbs. BRAND NEW in maker's packing. Offered at less than } maker's price. 

SILVAN IA 
OPEN FRAME 
shaded pole 
GEARED 

SHADED POLE MAINS MOTOR 
A quality shaded pole motor. Open frame. 3' high x 
2}"x2". Spindle l' x a'z". 1,420r.p,m. £1.95 P 6 P 20 p. 

MAGNETIC S W ITC H 
Now complete with reference magnet! 

A magnetically activated switch, vacuum sealed in a glass 
t]I 

MOTORS )` ' 
(Dural gear case) ), :' 
240 40 AC., 2erpm. NEW -ever 
HIGH 
overall size: 31" x 31" x 

SOLENOIDS 
byWESTOOL 
240AC type MM6. 
31b. pull, 2I"x1"x 

envelope. Silver contacts, normally closed. Rated 3amp 
at 120v. 1}amp at 240v. Size: (approx.) 1,,c' longx }" dia. 
Ideal for burglar alarms, security systems etc., and where - 

non -mechanical switching is required. 10 for £2; P 
6 P 15p. 50 for £0.00; 100 for £10.50- FREE PAP. over 10. 

spindle 1" die. as Illustrated. £3. P. & P. 30p. 
Similar to above, 19rpm, £3. P. 6 P. 30p. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £3. P. & P. 30p. 

11'. Travel 1", 90p 
each. PAP. 10p. 

240AC type MM4. 21b. pull, 
-X1". Travel r 70p 

N O RP LEX 
The famous American fibre -glass cresin. clad laminate. Finest quellt: 

base Epoxy Excellent Mech. Elec. 

CARTER ELECTRIC 
Similar to above with alloy gear case. 60 r. p. m. This 

but £1.95. P 6 P 

each. P. & P. lop Quantity 
discounts; 10-5010%. Soup- 
wards 25% 

with woven glass of -resin. and 
onductive properties. Heat resistant, Ideal for P.C.'s etc. THIS IS A 

SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS 
LASTI Sizes: 12" x 12'; 24" x 12"; 24" x 24"; FULL SHEET 43' x 37' 

item is ex -equipment perfect. 300. 11 sq. ft.). Single -sided Copper with thickness of 1132', 3164', 3/32 . 

.per SMITHS RINGER -TIMER ,l Reliable 15 minute times, spring wound 

MAINS 
SOLENOID .. 
This little unit Ives g 

Also double -sided 1/32",1 /16", 3132". £1 per sq. ft. Cut sizes (1-10 sq. ft.) 
5p. P. 6 P. Full Sheet it each. Carr. £1 for tat sheet plus 25p each 

additional sheet. 
(concurrent with time setting) 15x 

betweenmin divisions, 
divisions. Panel mounting with chrome 

maverticalll1" ahugi- ;,~'- : 
mately 1" through FAN/ 

bezel 3I" dia. £140. 15p. P. 6 P. hinged "elbow". 
Bracket incorporates 2 fixing screws. Length of arm, 

. FEW ONLY 
Fully "Labgear" Power Supply Unit. Input 

21'. 240V AC. Pull at coil is approximately 11b. £1. 
FREE P. 6 P. Special quotes tor quantities. 

!1. B LOWER si0 
5/1't Precision -built In Germany. stabilised 

90.240v. 50Hz. Outputs 6v, 6a D.C., and 6v+2v, 100MA. 
Hum and ripple at full load -less than 3MV peak to 
peak. Stability Improvement ratio for 15% mains 
change -1/000 : 1. Output Impedance 0-005 ohms. 
91" x 91" x 12)'. Weight 20.11b. £20.00. Carr. 6 Pkg 
£1.50. In manufacturer's carton, 

_- 
G-., 
-- AMPEX 7.5v. DC 

`1 MOTOR 
An ultra precision tape motor 
designed for use In the AG20 
portable recorder. Torque 

.h Dynamically balanced mains 
unit (2001240) continuous 4 rated, reversible 60MA on 
run. Size: 51" die. X 21- 
deep. Back plate Is tapped 
for 4 fixing screws (sup- 

"LABGEAR ELIMINAC" 
P.S.U. 200.250v. 40160Hz. Alternative outputs fully 

450GM)CM.Stall load at500ma. 
Draws 6omaon run. 60orpm± 

\ speed adjustment. Internal 

piled). Well under maker's price at E3. P. 6 P. 20p, 
Similar unit to above but T}" die. x 3" deep. E4 -SO. 
P. 6 P. 25p. 

variable (variac Incorporated). Output 1. 12v at 5a 
D.C. fully smoothed. Output 2. 12v at 8a D.C., with 
ripple content. Output 3. 20v at 10a A.C. 2}"x21'flush 
0-20v D.C. mlc meter. In attractive grey hammer finish 
case. In maker's carton. £27.50. Carr. ó Pkg. £1.50. quantities 

enclosure 

- AFIRF suppression. }" die. XV' 
J spindle, motor 3" din. xl5'. 

4 Original cost £16.50. OUR 
PRICE £3.30. P. 6 P. 25p. Large 

available (special quotations). Mu -metal 
available. 75p each. FREE P. 6 P. 

ALL PRICES INCLUDE V.A.T. 
Whilst we welcome official orders from established companies and 
Educational Departments, it is no longer practical to invoice goods under 
£5. Therefore, please remit cash with orders below this amount. 

ELECTRO- TECH COMPONENTS LTD. 

315/317, EDGWARE ROAD, 
LONDON, W2. 

Tel: 01-723 5667 01-402 5580 

HART ELECTRONICS 
AUDIO KITS 

F.M. TUNER This latest addition to our range is designed to offer the best possible 
performance allied to the ease of operation given by push button varicap tuning. We 
have taken great care to look after the constructors' point of view and there are no coils 
to wind, no RF circuits to wire and no alignment is required, in fact the whole unit can 
be easily completed and working in an evening as there are only 3 transistors, one IC and 
two ready built and aligned modules comprising the active components. We have 
abandoned the concept of having a tuner as large as the amplifier and this new unit has 
a frontal size of only 1* in. X 4 in. It can be mounted on the side of our Bailey amplifier 
metalwork thus turning it into a tuner/amplifier whilst only increasing its width by 1 in. 
Cost of tuner chassis (no case) is £22 for mono, £25.45 for stereo. Metal case £3.65. 
An extended wooden case to fit tuner and amplifier will be offered shortly. 
B AILEY/BURROWS/QUILTER PRE AMP. The best engineered kit available of the 
combined best of three pre -amp designs. This is the kit with no wiring to the controls. 
switches or inputs. A complete and sophisticated 5 input signal processing stage for any 
power amplifier requiring up to 1}v input for only £20.50. Front end only £10.44. Tone 
control only £11.41. 
BAILEY 30 WATT POWER AMPS. Our best selling power amplifier, you can't better its 
performance or the quality of the kit and at only £9.88 per channel, it's amazing value for 
money. 
STUART TAPE CIRCUITS Our printed circuits and components offer the easy way to 
convert any suitable quality deck into a very high quality Stereo Tape unit. Input and 
output levels suit Bailey pre amp. Total cost varies but around £35 is all you need. We can 
offer tape heads as well if you want new ones. 
All above kits have fibreglass PCB's. Prices exclude VAT but P&P is included. 

FURTHER INFORMATION ON ALL KITS FREE if you send us a 9 M. x 4 in. S.A.E. 
REPRINTS Post free, no VAT. _ 

BAILEY 30W Power Amplifier 18p. 
STUART TAPE RECORDER All 3 articles under one cover 30p. 
B AILEY/BURROWS/QUILTER Preamp circuits, layouts and assembly notes 15p. 

Penylan Mill, Oswestry, Salop 
Personal callers are always welcome. but please note we are closed all day Saturday 

-eljr Phoenix 
Electronics 
(Portsmouth) Ltd. 

JUS 139-141 Havant Road, 
Drayton, Portsmouth, Hants P06 2AA 

Full member of AFDEC-the industry's association of 
franchised electronic component distributors. 

Our prices include VAT at the current rate -and carriage 
on all goods is free. 

Send for our catalogue and price list -we'll mail that to 
you free, too. 

THIS MONTH'S BARGAIN OFFER - 
Small -signal silicon transistor kit. 
5 each-BC108, BC178, BC205, BC208, 
BFY51, BSY95A, ME 1 120, ME8003 and 
2N2926 -catalogue value £6.20. 

BARGAIN PACK PEP1-£460. 

Please send your catalogue -free! 
Name 
Address 

WW 

WW -079 FOR FURTHER DETAILS 
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iou ve asked 
or it' 

Time and again we are asked for reprints 
of Wireless World constructional 

projects: tape, disc, radio, amplifiers, 
speakers, headphones. Demand 

continues long after copies are out of 
print. To meet the situation we have 

collected fifteen of the most sought after 
designs and put them in one inexpensive 
book. And we've updated specifications 

where necessary to include new 
components which have become 

available. A complete range of 
instruments is presented, from the 

Stuart tape recorder and Nelson -Jones 
f.m. tuner, through the Bailey, Blomley 

and Linsley Hood amplifiers, to the 
Bailey and Baxandall loudspeakers 

- some of which have been accepted as 
standard in the industry. 

high fid.eIity 
designs 

LI from newsagents and bookshops 
or £1.35 (inclusive) by post from the publishers. 

A book from 

WirelessWorld 

r 
To: General Sales Department, Room I I, Dorset House, 
Stamford Street, London, SEI 9LU 

Please send me copy'copies of High Fidelity Designs 

at £1.35 inclusive. I enclose remittance value £ 
(cheques payable to IPC Business Press Ltd.). 

NAME 
(please print) 
ADDRESS 

Company registered in England No. 67,128 
Regd. office; Dorset House, Stamford Street, London SE1 9LC 
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TA U T S U S P E N S I O N IVI U LTI M ETE R S 
Made in USSR 

For ex -stock delivery* 

Twelve 

S 
Light 

Emitting R Oype 

HP 082/4850, 
0.20 mm dia., bright diffused red light. Operating current 
20mA at 1.65V. ONLY £1.75 incl. P.P. and VAT 

1 -AMP SILICON RECTIFIERS 
20 pieces 1N4001 50 p.i.v. f1.12 

1N4002 100 p.i.n. £1.25 
1N4003 200 p.i.v. £1.35 
1N4004 400 p.i.v. £1.45 
1 N4005 600 p.i.v. £1.55 
1N4006 800 p.i.v. f1.85 
1N4007 1000p.iNy £2.10 

This is a special offer and minimum quantity of 20 pcs 
must be ordered. These prices are inclusive of P.P. 

and VAT. 

III' ill U4312 f10.25 

liMill U4313 £1250 
U4315 £9.00 L,Ell 

41411 

«..,,,.:Al r14 , 11.5 AMP THYRISTORS 
BTX47-1200R P -GATE Reverse blocking Thyristors 

U4324 £9.25'` Peak reverse voltage 1200V. Trigger voltage 3.5V 

U4341 £10.50 
£2.00* Specials offer of 10 pcs £12.00 

Inclusive of P.P. and VAT. 

' 9 

PHOTO -CONDUCTIVE CELLS 
ORP12 £0.60* ORP69 £0.60* 
ORP60 f0.60* ORP90 f1.10* 

l ^ i `.,." z \ <' 

, ORP61 £0.45* ORP93 f1.10* 

Please write for full catalogue and Price List of U4323 £7.70 :' + : Valves, Semi -conductors, Test Equipment and 

Passive Components. 

U4317 £16.50 F4313 £22.00 Minimum Account Order & Charge £10.00 + 

TRADE ENQUIRIES INVITED 

VAT, otherwise cash with order. Prices are 
exclusive of VAT unless indicated. When remitting 
cash with order please add £0.50 per Multimeter or 

PLEASE WRITE FOR FULL DETAILS £0.15 in f for other items. 

MINIMUM ACCOUNT ORDER CHARGE £10.00 PLUS VAT. OTHERWISE CASH WITH ORDER PLEASE 

* Prices are exclusive of VAT 

Z & I AERO SERVICES LTD 
Tel. 727 5641 44A WESTBOURNE GROVE, LONDON W2 5JF Telex 261306 

WW -046 FOR FURTHER DETAILS 

SOLAR PANELS 
Size overall 10" X 4", sensor 3¡" X 6" consists of 63 separate cells at 
present connected in series to give 0/P of 26V (30V 0/C). On test these 
gave 0/P of 26V at 25 Ma (this reading obtained in Sheffield in July). 
Can be connected to give 6, 9. 12V, etc, at higher Ma. New ex -USAF 
surplus. Price £16.50 per panel. 
TABLE CABINETS 
Size 41" long. 27" high, 15" deep at bottom, 7" at top. These have 
sloping front; usable size 39" X 15", vertical panel at front 11" X 39", 
all panels removable. Note store soiled, otherwise okay. Price £15. 
COAXIAL LEADS & FITTINGS 
Jumper leads BNC 50 or 75 ohm, 1.5 metres £ 1.57 ea. 
Jumper leads UHF 50 ohm, 1.5 metres £1.55 ea. 
Jumper leads UHF to BNC 50 ohm, 1.5 metres £1.57 ea. 
Test leads BNC, UHF 50 or 75 ohm to Insul. Clips, all 1.5 metres, all 
£1.10 ea. BNC, UHF 50 or 75 ohm sockets, single nut type, with solder 
tag, 45p ea. N type 50 ohm plugs for UR67 60p ea. 
EVENT RECORDERS 
These are a 15 -channel unit, chart speed 3" per min, for use on 240V 
50c/s. Uses heat -sensitive paper, stylus operated by solenoid; self- 
contained unit, only needs ext. contacts to operate. Good cond., £ 14.50. 
RECTIFIER UNIT 
G.P.O. type Rectifier Charger unit I/P 200/250V, 50c/s, 0/P 27.5V DC, 
smoothed at 75 amps, uses transistor -controlled Reactor to control 
0/P with high and low voltage protection. Price £75.60. 
METER UNIT 
Dual meter unit, as 270° scale meter with 1 Ma FSD, scale marked 
0 to 20. and centre reading 100-0-100 pa meter, centre mark only, in 
3'-," X 3'-," case, 2'-," dia. glass, ex equip tested. Price £3.38. 
METER CONT. No. 1 

Portable type Geiger Counter, scale .1 to 10 Mil/Rongt per Hr, complete 
with probe head and G.M. tube, supplied with plug in mains P.U. and 
carrying case, new, boxed and tested. Price £6.10. 
DUAL 0/P STAB D.C. P.U. 
Small general purpose unit, 240V I/P, intended for incorporation into 
equipment but can be used on bench. Adaptable to give any voltage in 
range 5 to 15V at up to 100 Ma on ea circ, regulation 10 Mill/V 0 to 
110 Ma. current limit adjustable 10 to 110 Ma, S/C proof, as two 
electrically separate O/Ps, term block connections, size 150 x 95 X 
55 mm. Indicate voltages req. when ordering. Price £15.90. 

ALL PRICES INCLUDE VAT & CARR. 

A. H. SUPPLIES 
57 MAIN RD., SHEFFIELD S9 5HL. Tel. 444278 (0742) 

NEW AMERICAN STYLE CRADLE 

TELEPHONE AMPLIFIER 

Latest style Telephone Amplifier is com- 
pletely automatic with detached plug-in 
speaker. Placing the receiver on to the 
cradle activates a switch for immediate 
operation. Many people can listen at a 

time. Increase efficiency in office, shop. 
workshop. Perfect for"conference"calls: 
leaves the user's hands free to make notes. 
consult files. No long waiting, savestime 
with long-distance calls. useful for the 
hard of hearing. Fully transistorised. On/ 
Off switch, volume control. Direct tape 
recording model at £1295. P. & P. 48p 
C.W.O. 10 -day price refund guarantee. 

NEW IMPROVED 
1` :II: i l F1J 1 Ì 

NO BATTERIES 
NO WIRES 

Made ONLY 

to Brit. £21.99+ pair 
Safety& VAT E1.76 

Telecom. Standards. Supplied with 3 - 
core wire. Just plug into power socket. 
Ready for use. Crystal-clear communica- 
tion from room to room. Operates over a 

-mile range. On/Off switch. Vol. control. 
Useful as office intercom. baby alarm. 
invalids. No G.P.O. licence rend. Full 
price ref. if returned in 10 days. 12 months' 
service guarantee. P. & P. 60p. 

WEST LONDON DIRECT SUPPLIES (W/W) 
169 Kensington High Street, London W.8 

FOR EX STOCK 
DELIVERY OF: 

B.P.O. COMPONENTS 
Manufacturers', Trade and Export Enquiries welcomed, 
quoting BPO and/or Manufacturers'Reference numbers. 

TELEPHONE & WIRELESS 
COMPONENTS LTD. 

147 The Broadway, London, NW9 7EA 
Tel: 01-203 2814 Cables: Telwirco London NW9 

WW -030 FOR FURTHER DETAILS 
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.A..5. 2E' for quick service! 

TRANSFORMERS 
CASED TRANSFORMERS 
Housed in man resin -coated st el cases.with 3 -cure 

able and et aset. fuse priary winding 
lealatien tyyppe a 'fined with 3 yyin outlet sockets. and 

ileble with 110 wit or 240 wit output (Pieee. 
nete.l aAuto ryrypp are lined with 2 -pin 0et style sockets 
p to 500 VA.133-pin esokeu from 750 to 3000 VA. 

Sea Auto end I:oleeon :anions for prim. 

SAFETY ISOLATING 
Prim. 120/2401. Sec. 120/2400. Centre Tap with screen 

VA REF. PRICE 

MAUS) No. Cased Open Pmt 
f f f 

60 149 1.35 080 4-00 038 
100 150 8-22 0-80 4-60 0.52 
200 151 10.211 080 740 052 
250 152 1168 0-80 8.88 085 
350 153 1410 0.811 1080 080 
500 154 1568 080 12-38 180 
750 155 24-63 1.00 1872 1.20 

1000 158 3219 100 2650 1-20 
1500 157 38-18 1.00 3034 0A 
2000 158 4520 240 3468 OA 
3000 159 66-50 240 5335 0.A. 

MINIATURE & EQUIPMENT 
Primary 240V with Screen 

VOLTS MILLIAMPS TYPE 
Sec. 1 Sac. 2 Sec. 1 Sec. 2 No. 
3-0-3 200 238 1.23 
0-0 0-6 500 500 234 1.30 
0-6 0-0 1000 1000 212 146 
9-0-9 - 100 - - 13 1.26 
0-9 0-9 330 330 235 143 
0-8-9 0-8-9 500 500 207 1.75 
08-9 0-8-9 1000 1000 208 230 
15-0-15 - 40 - 240 1.23 
0-15 0-15 200 200 236 1.30 
20-020 - 30 - 241 1.23 
0-20 0-20 150 150 237 1-30 
0-15-20 0-15-20 500 500 205 247 
0-20 0-20 300 300 214 1.72 
0-20 - - 3500 No Screen 1118 380 
20-12-0- 700 - 221 2-31 
12-20 10.C.1 
0-15-20 0-15-20 1000 1000 208 322 
0-15-27 0-15-27 500 500 203 2-73 
0-15-27 0-15-27 1000 1000 204 3-52 

12 and 24 VOLTS PRIMARY 200-240 Vola. 
AMPS TYPE PRICE 

12V 24V Ne. f 
03 0.15 242 134 
0-5 0.25 111 1.38 
1 0-5 213 1.58 
2 1 71 
4 2 18 
6 3 70 
8 4 108 

10 5 72 
12 6 
18 8 117 
20 10 115 
30 15 187 
40 20 232 
60 30 228 

258 
380 
4-20 
480 
501 
6.22 
9.47 

1195 
13-26 
15-30 

PRICE Pmt 
f f 

0-10 
0 -to 
o -n 
0 -to 
0.10 
0-22 
030 
0-10 
010 
0-10 
0-10 
038 
0-22 
040 
030 

038 
038 
038 

Pmt 

0-22 
0-22 
0.22 
0.22 
038 
042 
052 
0.52 
052 
0.52 
0.69 
0.97 
1.00 
1-10 

30 VOLTS 
PRIMARY 200/2401. 
SECONDARY 12. 15, 20, 24.301. 
AMPS Ref. Price 

No. f 
05 112 

1 79 
2 3 
3 20 
4 21 
5 51 
8 117 
8 88 
0 89 

1.72 
2-21 
326 
4.10 
4.68 
580 

6 50 
850 
8.47 

50 VOLTS 
PRIMARY 200/2400. 
SECONDARY 24, 30.48, 60V. 
AMPS Ref. Price 

0.5 124 2-08 
1 128 2-96 
2 127 403 

3 125 644 
4 123 734 
5 40 8.06 
6 120 1019 
0 121 13.60 

10 122 1016 
12 189 1000 

60 VOLTS 
PRIMARY 200/2400. 
SECONDARY 18,25, 33,44 50V. 
AMPS Rat. Price 
0.5 102 2-33 

1 103 3-00 
2 104 4-57 
3 105 020 
4 106 088 
6 107 11.17 
8 118 14.18 

10 119 1647 

Pmt 

0-22 
038 
0.38 
042 
0.52 
0.52 
0.52 
0.87 
0.67 

Pmt 
0-38 
0-38 
042 
0.52 
0.67 
087 
0.82 
1.00 
1.00 
1.10 

Post 
030 
038 
0-42 
0.52 
0-52 
0.87 
097 
0.97 

BATTERY CHARGER 
TRANSFORMERS 

Pelee Pap 

E f 
2 Amp 2-6-12 Vohs 2.45 35 
4 Amp 212 Vohs 3.29 35 
6 Amp 8-12 Vans 4-95 -50 

12.5 Amp 2.8-12 Vohs 7.80 -68 

RECTIFIERS NOT INCLUDED 

NEW 
PRODUCTS! 

Available shortly 
Don't chance it! 

isolate it! 

"SPLASH PROOF" 

SAFETY 

TRANSFORMER 
750 VA Isolation Unit 
(Interwinding Screen) 

Housed in a tough Fibreglass case, with 
carrying handle. Complete with heavy duty 

3 -cam power cable, splash proof outlet 
plug and socket. internal fuse. 110 Volt and 

240 Volt version.. mailable. 

PRICE £26.20 
CARRIAGE f1.30 

AUTO TRANSFORMERS 
PRICE 

VA Ref. PRICE Plugs PRICE 

Metal No. Cased 2 & 3 pin Open Pmt 
f £ f f 

Tapped at 115, 220.240 Volts 
20 113 3-00 015 1-55 0-30 

Tapped at 115,22s, 240 Voltz 
150 4 5.80 0.15 3.98 039 
200 65 640 015 4.50 0.40 
300 66 7-27 015 5.28 0-52 
500 67 9.99 0.15 8-29 067 
750 83 1256 075 9.76 0.82 

1000 84 1570 075 1240 0-82 
1500 93 1988 0 75 16-58 1-50 
2000 95 30-10 144 22-05 1-50 
3000 73 4358 190 32-00 1-90 

BRIDGE ® 
RECTIFIERS 6` 
ONE AMP Price TWO AMP Price 
50 P.I.V. 0.25 

100 P.I.V. 015 
200 P.I.V. O18 
600 P.I.V. 030 
FOUR AMP 
100 P.I.V. 0.55 
200 P.I.V. 0.58 
400 P.I.V. 0.05 
600 P.I.V. 0.75 

50 P.I.V. 
100 P.I.V. 
200 P.I.V. 
400 P.I.V. 
SIX AMP 
50 P.I.V. 

100 P.I.V. 
200 P.1.V. 
400 P.I.V. 

0-35 
040 
0-45 
650 

085 
0.70 
0.80 
0.90 

WATT CARBON FILM RESISTORS 
1 watt at 70°C E 12 range 100-1MO. ,,ro toi. above 470 KO 10% toi. at 95p per 100. 

POWER UNIT TYPE A125 
Supplying 6 or 9 Volt DC el 
200 mA. 
In moulded case forming a 2 pin 
5 A meins plug. 

2 mete output lead with 4 -way 
multiplug giving 21 and 25 
mm sockets and 3.5 rnm plugs. 
Price 62.25. Post 10p. 

POWER UNIT Type CC12-05 
Output switched 3. 
4.5. 6. 7.5. 9 and 
12 Volts at 500 mA 
D.C. Operates from 
240 V mains. suit- 
able for Radios. 
Tape Recorders, 
Record Players etc. 
Size 7.5 X 5.0 X 
14.0 cm. Price 
6:395. Post 25p. 

A.S.P. (Dept WW11), SIMMONDS RD., WINCHEAP, CANTERBURY, KENT CT1 3RW. Tel: Canterbury (0227) 52436 

2" AND 4" 
PANEL 
METERS 

2" 4" 
SIZE: 60mm Wide X 
45mm High X 40mm 
Deep. 
Movement I.R 

Ohms 

0-50 micro A. 1250 0-50 micm A. 

0-100 micro A. 580 0-100 micro A 

0-500 micro A. 170 0-500 micro A. 

0-1 mA 170 0-1 mA 
0-5 mA 170 0-5 noA 

0-10 mA 6 0-10 mA 
0-50 mA 0-5 0-50 mA 
0-100 mA 0-5 0-100 mA 
0-500 mA 0.5 0-500 mA 
0-1 AMP 0.5 0-1 AMP 
0-2 AMP 05 0-2 AMP 
0-25 Volt 15K 0-25 Volt 
0-50 Volt 50K 0-50 Volt 
0-300 Volt 300K 0-300 Volt 
"g" Meter 170 g" Meter 
VU Meter 5250 VU Meter 

SIZE: 110mm Wide X 
82mm High X 43mm 
Deep. 
Movement IA 

Ohrs 
1400 
730 
200 
200 
200 

6 
0.5 
0-5 
0-5 
0.5 
0-5 
15K 
50K 

300K 
200 

5250 

VU Meters are complete with detectors. Modern wide 
view. 
Pdce 2" 62.95 Post 10p. Pece 4" 63-95 Post 10p 
Lamps 55p per set. 

C1000 MULTI -METER 
Special Offer NOV. AND DEC. ONLY 
Compact General Purpose Mori Multimeter 
Input Resistance 1000 ohms per volt. 
Ranges: AC Volts 0-15 50 250 1000 Volts 

DC Volts 0-10 50 250 1000 Volts 
DC Current 0-1 mA 0-100 mA 
Resistance 13-150K ohms 
Size 60 X 24 X 90 mm 

Complete with: Batteries. Test Prods. Instructions. 
Special price £3.20 Post 200. 

MINIATURE NEONS 
6 mm dia.. 12 mm length, leads length approx. 20 mm 
Recommended ballast resistor 150K ohms for 240 
Volt operation. Price: Packet of 10 for 50p 
Postage 10p. 

ELECTRONIC MAINS TIMER 
A reliable unit ideal for timing Bathroom/ 

Toilet Ventilators. Stairway/Cloakroom Lighting 

etc. Gives up to 30 mins. delay before switching 

off. Delay: 1-30 mins. adustable. Max Load: 

400 VA or 1000 Wets resistive. Ivory Case: 

3}in. X 3}in. X 2in. Fining Instructions 

included. Trade Price: 65.80. Post 20p. 

MAINS KEYNECTOR 
The safe. quick. connector for electrical 
appliances. 13 Amp rating. fused wil 
connect a number of appliances quickly 
end safety to the mains, ideal la 
testing. demonstrating. window displays, 
etc.. Warning Light, intedocked to prevent 

connecting when live. 

Trade Price: 62.95. Pmt 25p. 

C1001 MULTIMETER 
Input Resistance 20,000 ohms per volt 
Overload protection 
250 ue movement, clear scale 
Ranges -AC Volts 0-10. 50. 250, 1000V 
DC Volts 0-5.25. 125, 500. 2500V 
DC Current 0-50 mA 
Resistance 0-60 Kohms 0-6 Mohms 
Decibels -20 to +22 db. 
Carrying Case, Test Prods and Batteries included. 
Size: 11.5x8.3X2-7 cm. 
Price £9.85. Post 200. 

PLEASE ADD 8% FOR VAT 

WW -043 FOR FURTHER DETAILS 

ELECTRONIC ORGAN KITS 
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There are 5 superb motels in 
kit -form specially designed for 
the D -I -Y enthusiast. With our 
free and generous after sales 
service you can build in sections, 
and the whole project can be 
extended over several months. 
All specialised components can 
be purchased separately. 
We also stock keyboards, volume 
pedals, MOS master oscillators, 
ICs., transistors, ETC, for W/W 
synthesiser and W/W electronic 
piano. Send 50p for catalogue 
and vouchers worth 50p or send 
your own parts list, enclosing 
SAE for quotation. 

ELVINS ELECTRONIC MUSICAL INSTRUMENTS 
Components suppliers to the music industry 

12 Brett Rd., Hackney, London E8 1JP. Tel: 01-986 8455 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP 

(as In 'W.W.' July '72) 
MOTOROLA MC1310P EX STOCK DELIVERY 

SPECIFICATION 
Separation: 40dB 50Hz-15kHz, Distortion: 0.3% 
I/P level: 560mV rms 0/P level: 486mV rms per channel. 
Input Impedance: 50k12. Power requirements: 8-16V at 16mA 

Will drive up to 75mA stereo 'on' lamp or LED. 
KIT COMPRISES FIBREGLASS PCB ONLY WHY PAY 
(Roller tinned). Resistors, I,C., Capacitors, 

e9Ó 
MORE? 

Preset Potm, & Comprehensive Instructions post free. 

LIGHT EMITTING DIODE 
Suitable es stereo 'on' indicator for above 

RED 29p 
GREEN 69p 

MC1310P only £3.15 plus p.p. Sp 

NOTE 
As the supplier of the first MC1310P decoder kit, of which we have sold Ilterally thousands, 
our customers can benefit from our wide experience. 

V.A.T. 
Please add V.A.T. at II% to all prices 

FI -COMP ELECTRONICS 
BURTON ROAD, EGOINTON, DERBY, DES 00Y 
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Carriage extra 

SERVICE TRADING CO 
VARIABLE VOLTAGE TRANSFORMERS 

INPUT 230 v. A.C. 50/60 
OUTPUT VARIABLE 0/260 v. A.C. 
BRAND NEW. All types. 
200W (1 Amp) £900 
0-5 KVA (Max. 24 Amp) ... £10.00 
1 KVA (Max. 5 p) .... £14.70 
2 KVA (Max. 10 Amp) ... £28.10 
3 KVA (Max. 15 Amp) ... £31.25 
4 KVA (Max. 20 Amp) .. £72 50 

(Max. 37.5 Amp) . £102.50 
1 Amp OPEN TYPE 

(Panel Mounting) £9-00 

L.T. TRANSFORMERS 
All primaries 220-240 volts. 
Type No. Sec. Taps Price 
1 30, 32, 34, 36 v. at 5 amps £7.25 
2 30, 40, 50 v. at 5 amps. í9e0 
3 10, 17, 18 v. at 10 amps £7.55 
4 6, 12 v. at 20 amps. £900 
5 17, 18, 20 v. at 20 amps £180 
6 6, 12, 20 v. at 20 amps. £900 
7 12.20.24 v. at t O apps £7.00 
8 4, 6, 24, 32 v. at 12 amps. £9.00 
9 6 and 12 v. at 10 amps. - £450 
Large selection of other types In stock, phone for details. 

Post 
60p 
65p 
60p 
65p 
65p 
65p 
6 
65p 
55p 

300 VA ISOLATING TRANSFORMER 
115/230-230/230 volts. Screened. Primary two separate 0-115 
volts for 115 or 230 volts. Secondary two 115 volts at 150 VA 
each for 115 or 230 volts output. Can be used in series or parallel 
connections. Fully tropicalised. Length 13.5 cm. Width 11 cm. 
Height 13.5 cm. Weight 15 lb. SPECIAL OFFER PRICE Only 
£5.00. Carr. 80p. 

VENNER TIME SWITCH 
TYPE MSQP 
2001250 Volt 2 -0N12 -OFF every 24 hours at any 
manually pre-set time. 20 amp contacts. Fitted 
die-cast case. Tested and in good condition 
£4.75 Post 25p. 

A.C. MAINS 
TIMER UNIT 
Based on an electric clock. with 25 amp. 
single -pole switch. which can be preset for 
any period up to 12 hrs. ahead to switch 
on for any length of time. from 10 mins. to 6 
hrs. then switch off. An additional 60 min. audible timer is also 
incorporated. Ideal for Tape Recorders, Lights. Electric Blankets. 
etc. Attractive satin copper finish. Size 135 mm X 130 mm x 
60 mm. Price f7.00. Post 20p. (Total inc. VAT & Post £238). 

UNISELECTOR SWITCHES -NEW 
4 BANK 25 WAY FULL WIPER 25 ohm co(I,24v. D.0 
operation £6.90. Post 30p. 
8 BANK 25 WAY FULL WIPER 25 ohm 
coil, 24 v. D.C. £7.90. Post 30p. 
8 BANK 25 WAY FULL WIPER 
24 v. D.C. operation £9-S0. Post 40p. -.,.. 

MINIATURE UNISELECTOR SWITCH 
2 Bank. 12 position. 24 volt D.C. 
operation, full wiper with ancillary 
contacts. NEW Price £x2.50 Post 20p. 
As above but with 5 Bank. 12 position. 
Price £3.50 Post 20p. 

PROGRAMME TIMERS 
230)240 Volt A.C. 15 RPM Motors. 
Each cam operates a clo micro 
switch. Ideal for lighting effects, 
animated displays etc. Ea equip- 
ment tested. similar to illustration. 
2 cam model £2.00 post 30p 
4 cam model £2.150 post 30p 
6 cam model £325 post 30p 
6 cam model 3 RPM £325 post 30p. 

VERY SPECIAL OFFER 
Miniature Roller Micro Switch. 5 amp. r" 
c/o contacts. Mfg. BONNELLA. NEW. Price. 
10 for £1.50. Post 10p. (Min order 10.) 
As above without roller. 20 for £2.00. Post 10p. (Min. order 20.1 

'HONEYWELL' PUSH BUTTON, 
MOUNTING MICRO SWITCH 

ASSEMBLY 
Each bank comprises of a change -over 
rated at 10 amps 240 volt A.C. Black 
knob 1 in. die. Fixing hole } in. Prices: 
1 -bank 309, 2 -bank 40p, 3 -bank 50p. 
(Illustrated) Inc. P. & P. Special quotes 
for quantities. 

PANEL 

COIN MECHANISM (Ex -London Transport) 
Unit containing, selector mechanism for 1p. 2p & 5p coins. 
Micro switches, relays, solenoid -operated hopper. 24 volt D.C. 
Precision built to high standard. Incredible VALUE at only 
£3.50 Post 60p. 

230-250 VOLT A,C. SOLENOID 
Similar in appearance to illustration. 
Approximately 1-} lb. pull. Size of feet 1f" X 
l . Price £i .00 Post 15p. 

24 VOLT DC SOLENOIDS 
UNIT containing: 1 heavy duty solenoid approx. 25 lb. pull 
at 1 In. travel. 2 solenoids of approx. 1 Ib, pull at } in, travel. 
6 solenoids of approx. 4 oz. pull at } In. travel. Plus 1 24V D.C. 
1 heavy duty 1 make relay. Price: f250. Post 60p. ABSOLUTE 
BARGAIN. 

POWER 
RHEOSTATS 

New ceramic construction, vitreous 
enamel embedded winding, heavy duty 

brush assembly, continuously rated. 
25 WATT 10, 25. 100. 150, 500, 1k ohm. £1.15 Post 1 Op. 

50 WATT 1. 5, 10. 25. 50. 100. 500 ohm 
£1.80. Post 10p. 
100 WATT 1 10/25/50/100/250/500/1W1.5W2.5W5k ohm 
£2.35. Post 15p. 
Black SilverSkirted knob calibrated in Nos. 1-9. I) 
in. dia brus bush. Ideal for above Rheostats, 22p ea. 

STROBE! STROBE! STROBE! 
* FOUR EASY TO BUILD KITS USING XENON WHITE * LIGHT FLASH TUBES SOLID STATE TIMING + * 
* TRIGGERING CIRCUITS, PROVISION FOR EX- * 
* TERNAL TRIGGERING. 230-250v. A.C. OPERATION. 
* EXPERIMENTERS "ECONOMY" KIT * * Adjustable 1 to 30 Flash per sec. All electronic tom- 

* Postnts 
including Xenon Tube + Instructions £630. 

INDUSTRIAL KIT * 
Ideally suitable for schools, laboratories etc. Roller * 
tin printed circuit. Adjustable 1-80 f.p.s., approx. 
output of Hy-Lyght. Price £1400. Post 50p. * 
HY-LITE STROBE Mk IV * 
Designed for use in large rooms, halls and utilizes a * 
silica tube, printed circuit. Speed adjustable 1-20 f.p.s. * 
Light output greater than many (so called 4 Joule) * 
strobes. Price £1400. Post 50p. 

'SUPER' HY-LIGHT KIT 
Approx. 4 times the light output of our well proven- 
Hy-Lyght strobe. 
Variable speed from 1-13 flash per sec. 
Reactor control circuit producing an Intense white 
light. ONLY £22.00. Post 75p. 
ATTRACTIVE, ROBUST, FULLY VENTILATED * 
METAL CASE for the Super Hy-Lyght Kit including 
reflector. 1£900. Post 60p. 
FOR 14Y-LYGHT STROBE Incl. reflector, £5.75..* 
Post 25p. * *************************** 
COLOUR WHEEL PROJECTOR 
Complete with oil filled 
colour wheel. 100 watt lamp. 
200/240V AC. Features ex- 
tremely efficient optical 
system. L18S0. Post 50p. 

* 
4t 
4t 

* I R.P.M. MOTOR and v1 
* COLOUR WHEEL * 200/240 volt A.C. 1 r.p.m. motor, and wheel £5.80. *. * Post 4 (Motor not available separately.) * 8 INCH COLOUR WHEEL ONLY. Price £4.50. Post * 
* 30p. i# *************************** 
* BIG BLACK LIGHT * 

400 Watt. Mercury vapour ultra violet lamp. 
* Extremely compact and powerful source of 

* Innumerable industrial applications also ideal for * 
stage, display. discos etc. P.F. ballast is essential 

* with these bulbs. Price of matched ballast and bulb * 
* £7600. Post £1. Spare bulb £7.00. Post 40p. * 
* *************************** 
* BLACK LIGHT FLUORESCENT U.V. TUBES * 4ft. 40 watt. Price £660. (Callers only). 2ft. 20 watt * * £425. Post 25p. (For use in stan bi -pin fittings.) MINI * * 12In. 8 watt £1.80. Post 15p. 91n. 8 watt £1.30. Post it * 15p. Complete ballast unit and holders for either 9" or 4r * 12 tube.£1.70. Post25p. 19 in. x 12ín. measures approx.). * ************************** 
* U.D.1. SINGLE CHANNEL. 750 watt* 
* MANUAL/AUTO DIMMER * 750W Solid State Fader, with three functions. Manual 4c * fade: Auto fade -up: Auto fade -down. Automatic * * cycling up and down. Functions selected with 'three if * position' rocker switch. Two ranges of cycling for * 'Flashing' or 'Slow blending'. Ready built module 6" X 3" it * glass fibre board incorporating 10 amp TRIAC. Two or * * more modules for top quality colour blending and * flashing effects. PRICE £15-00 Post 30p. 4t ****************************** 
GENERAL ELECTRIC POWERGLAS TRIACS 
10 amp. Glass passivated plastic Triac. Latest device from 
U.S.A. Long term reliability. Type SC 146E 10 amp. 500PIV. 
£1.00. Post 5p. (Inclusive of data and application sheet) suitable 
Dian 189. 

INSULATION TESTERS (NEW) 
Test to I.E.E. Spec. Rugged metal con- 
struction, suitable for bench or field 
wark, constant speed clutch. Size L. 8in., 
W. 4 In., H. 8 In., weight 6 lb. 
500 VOLTS, 500 meg ohms £2080. Post 
60p. 1,000 VOLTS, 1,000 megohms 
£3400. Post 80p. 

All prices 
are subject to 

8% VAT. 
(8p in the £) 

To all orders add 8% VAT to total 
value of goods including carriage' 
packaging. 

INSULATED TERMINALS 
Available in black, red, white. 
yellow. blue and green. New 12p 
each incl. P & P. Minimum order 6. 

RELAYSSIEMENS PLESSEY, 
MINIATURE RELLAYS 

etc. 

1 2 3 4 1 2 3 4 

se 5-9 8 clo 80p 700 16-24 4 clo /Op' 
150 4-0 2 clo 70p' 2500 36-45 6 M Up' 
185 8-12 8 M 600 2500 31-43 2 do HD 6C0ie 
308 9-14 4 clip 750 9000 40-70 2 c/o Up' 
410 12-20 4c/ii 80p" 15k 85-110 6 M Np 
700 16-24 4M2B 600 
(1) Coil ohms; (2) Working d.c. volts; (3) Contacts; (1) 
Price HO -Heavy Duty. All Post Pald. (*Including Base) 

6 VOLT D.C. 1 make con. 35p. Post 10p. 

9 VOLT D.C. RELAY 
3 cte 5 amp contacts. 70 ohm coil 75p. Post 10p. 

12 VOLT D.C. RELAY 
3 c/o 5 amp contacts 120 ohm coil 75p. Post 10p. 

24 VOLT D.C. 3 c/o 600 ohm coil 75p. Post 10p. 
2 HD c/o 700 ohm coil 75p. Post 10p. 
4 c/o 300 ohm coil 85p. Post 10p. 

100 VOLT A.C. 
2 cte sealed type. octal base £1.00. Post 10p. 

24 VOLT A.C. 
Mfg. by ITT. 2 h.d. c/o contacts. 55p. Post 10p. 

240 VOLT A.C. RELAY ITT 
240V. A.C. heavy duty c/o contacts. Octal plug in base. 
Price 75p. Post 10p. 

DIAMOND H Heavy Duty Relay 
230/240V A.C. 2 ÚO contacts 25 amp RES at 250v A.C. 
Price £2.00. Post 10p. 

HEAVY DUTY SEALED RELAY 
110 Volt 2 c% 20 amp contacts. ties. Post 10p. 

220/240 VOLT AC RELAY 
3 c/o 5 amp cont. Sealed. loci 11 -pin base. £1.25. Post 10p. 

CLARE-ELLIOTType RP7641 G8 
Miniature relay. 675 ohm cod. 24 volt O.C. 2 c/o. 70p. 
Post Paid. 

DRY REED RELAYS « - 

M.).g. by ERG 12 volt D.C. encapsulated. 
Single clip 65p. Post Paid. Two clo 85p. Post Paid. ' 

STC 280 ohm coil 8112 V D.C.3 make contacts metal shrouded 
60p. Post Paid. Large range of other types available. 

BLOWER UNIT 
200-210 Volt A.C. BLOWER UNIT 
Precision German built. Dynamically 
balanced, quiet, continuously rated, 
reversible motor. Consumption 60mA. 
Size 120mm. cle. z 60mm. deep. 
Price £300. Post 30o. 

PRECISION CENTRIFUGAL BLOWER 
Mfg. Airflow Developments Ltd.. Heavy Duty. 
continuously rated, smooth running. 230/240v 
A.C. motor. Size: 16 X 14 cm. (case only). 
OAL 15 cm. Aperture 6 X 6 cm. £6.50. 
Post 50p. 

230/240 VOLT A.C. EXTRACTOR FAN KIT 
Comprising of impeller, continuously rated motor, 
motor housing and fixings as illustrated. Price 
£1.75. Post 25p. (Total inc. VAT & Post £216.) 

230V FAN ASSEMBLY 
Continuously rated. removable aluminium 
blades. Price £1.00. Post 20p. 

230/240V SYNCHRONOUS GEARED MOTOR 
either Sangamo. Haydon or Smith. Built-in gearbox. 
2 RPH. 3 RPH. 6 RPH. Price 913p. Post 10p. 

230/240V 20 r.p.m. geared motor, £1.00, p&p 10p 

CONSTANT SPEED, PRECISION MADE, 
6 VOLT D.C. GOVERNED MOTOR 

inch. die 
inch. shaft $ inch. No Food 40mA. 

Ideal for portable recorders etc. 
£1.50. Post 15p. 

2.750 r.p.m. Length 211 

PARVALUX TYPE SD2. 200/250 VOLT 
A.C. D.C. HIGH SPEED MOTOR 
Speed 9.000 r.p.m. approx. or 3.200 r.p.m. if used 
with built-in governor. or variable speed over a 
wide range if used in conjunction with our 
Dimmer Switch, illustrated below. PRICE: 
£2.00. Post 35p. 

600 WATT DIMMER SWITCH 
Easily fitted. Fully guaranteed by makers. Will 
control up to 600 watts of all lighting except fluor- 
escent at mains voltage. Complete with simple _f instructions. £2.75. Post 25p. 

2000 WATT POWER CONTROL 
For Power tools. Heating,' Lighting etc. incorporating 13 amp. 
outlet and mains lead. £800 Post 27p. 

Panel Mounting LEDs High Visibility 

.25 Inch mounting, -18 inch lens. Typical parameters 2 volt 
20 m.a. all types. Supplied complete with snap in mountings 
and data. Red 4 for L1.00, Green 3 for L1-00, Yellow 3 for LIDO. 
Post 10p. (Min. order í`I-00.1 

LED READOUTS 
7 series I/h DP }" high characters. 14 -pin D.C.L. 
Available in red or green. £1.85, post 10p: 4 for 
£600 post paid. 

METERS NEW! 24in. FLUSH ROUND 
available as D.C. Amps 1. 5. 10. 15 or A.C. Amps 
1, 5 10. 15 20. Both types £2.00. Post 15p. 
VOLTMETER 0-300V. A.C. £2.00. Post 15o. 

ALL MAIL ORDERS, ALSO CALLERS AT 

57 BRIDGMAN ROAD, CHISWICK, 
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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OB2 0 40 
0Z4 0 47 
143 0.45 
1Á56T 0-50 
1Á70T 085 
IB3OT 0.50 
102 0.70 
106 1.00 
1050T 0.80 
IL4 0-28 
1LD5 0.00 
1LN5 0.80 
IN5OT 036 
Iß5 0-46 
184 0.33 
185 0.80 
104 0.80 
1115 0.75 
2D21 045 
20Kó 0.66 
2X2 0.60 
3A4 0.60 
3B7 0.45 
306 0.40 
3Q4 0.80 
3Q50T 0'56 
384 0.40 
40B6 0-66 
5008 0-56 
52401 0.80 
574 0.40 
51540 0.40 
5V40 0.34 
51367 0.46 
523 0.75 
5240 0.45 
5Z40T 0.45 
6/30L2 0.80 
6480 lß6 
6407 0.49 
6405 0.27 
6486 080 
6435 0.66 
6AJ8 0.88 
OAKS 0.40 
6ÁK6 0.60 
6ÁK8 088 
841.5 0.20 
6Á318A 0.66 
6ÁN8 0.70 
6ÁQ5 0.45 
8ÁQ8 0.40 
KARS 0.80 
6ÁR6 1.00 
6487 1.00 
6ÁT6 0.46 
64116 0.30 
B4V6 0.45 
0AW8A 096 
641E4 0.75 
0B80 030 
6BÁ8 0ßY 
OBCB 0.80 

BENTLEY ACOUSTIC 
CORPORATION LTD. 

7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 
ALL PRICES SHOWN INCLUDE V.A.T. 

12417 0.80 3OP19/ 4231 0ß0 613E6 0-35 
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61334 0.55 
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68Q7Á 0.65 
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61328 0-49 
6C4 0.86 
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60B6Á 040 
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60317 0.76 
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BDTOA 0.76 
6EW6 0-75 
6E5 1'00 
óF1 O-76 
úF60 0.50 
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6F13 0.70 
6F14 0.75 
6975 0.65 
6918 0.55 
6F23 0.80 
6F24 086 
61,25 1-00 
OF28 0-34 
6F28 0.67 
6F32 0.60 
6060 0.60 
601181 0.76 
8131115 0.85 
80177 0.75 
6HO0T Oß6 
6J50T 0.46 
OJO 0.80 
OJ70 0-30 
837(31) 0.45 
63084 0.76 
81(70 0.30 
6280 0.45 
óL1 2.00 
6L60T 0.38 
6L7 (M) 0.50 

6L19 2.00 
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68070T B3 
ft807(M) 
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7Z4 0-80 
98W6 Oab 
9D7 085 
1002 086 
1001 0-70 
10DE7 0-76 
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N308 1 00 damage in Remelt for 3p extra per parcel. Condition» of sale available on request. Please enclose 2339 1401 8.4.E. for reply to any correspondence. Many others in stock too numerous to list. 
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and Diodes 
1N11244 -68 
124952 0.55 

22404 0-20 AF139 0-72 CO64H 0ß2 0022 0-42 
22966 0 68 1E178 0-76 981114 -26 0023 0.42 
221756 0 66 AF180 0-63 F81411 ß6 0C24 0-42 
222147 0 94 AF186 0-61 G04 0B8 0025 0 42 
2222970ß6AF239 0-420D5 0B10028 0 68 
2223694 -16 48127 0-47 ODO 0B1 0029 0-89 
222613 0-43 48128 0B8 0D8 0-22 0036 0-47 
223053 0B8 A8129 0ß6 009 0.22 0038 0-47 
223121 2 75 134102 0 60 0011 0-22 0041 0.66 
2N3703 0B1 BA115 0-15 01112 0ß2 0042 018 
223709 0-22 13A116 020 0014 0.66 0043 1B0 
223866 1-10 BA129 0-14 0015 044 0044 0-11 
223988 0 65 BA130 0-11 0016 0-22 0045 0-12 
29323 0 66134153 0-17 6E7113 -22 0046 0-17 
44119 0-17 BCY10 0-50 0E7118 22 0065 1B4 
44120 0 17 BCY12 0-56 027119 -27 0070 0-14 
44129 0 17 B01/33 Oß2 0ET673 42 0071 0-12 
44213 0 20 BCY34 0-25 0E7587 -47 0072 0-12 
AC107 0 17 BCY38 0B6 0ET8721-06 0074 0d16 
10113 0-28 BCY39 028 0E7873 -17 0075 0-12 
AC114 0 44 BC107 0.140E7882 -66 0078 0-17 
A0126 0-14 130108 014 0E1887 .43 0077 0-30 
10127 0-19 BC109 0-110E7889 B6 0078 0-17 
40128 0-22 BC113 0ß8 027890 .86 0078D 0.17 
AC132 0-22 BC115 0-17 0E7896 -25 0079 0-44 
AC154 Oß8 BC116 0-28 0E7897 26 0081 0-12 
40166 022 80118 0-26 GET898 ß6 00810 0-12 
AC157 0ß8 130211 0-42 02X13 020 0082 0-12 
40165 0 2 13F154 0.28 0EX35 026 00820 0-12 
AC166 028 139358 0-20 0EX36 0-66 0083 0-22 
40187 0608 B9159 0-28 GEX45 0-88 0084 0-26 
AC168 0 42 139183 0ß2 02X55 0B8 00123 026 
AC169 0-36 BF173 0.42 GT3 0-28 00139 0B6 
10176 0 61 BF180 0- Ml 0.17 00140 106 
40177 0-31 BF181 0-44 1117100 48 00169 0B6 
ACY17 Oß8 13F185 0-44 MAT101 47 00172 36 ACYI8 Oß2 BF194 0-17 MAT120 48 OC200 0.24 
A0119 0B1 BFY50 026049 0-140C201 042 AC120 0-20 1191151 0-21 0410 0-47 
10121 0-21 BF162 0B2 0447 0411 00203 033 
ACY22 0-17 BTX34/400 0470 0-17 00204 0B3 
A0128 0ß0 2800473 0170c205 0.47 AD140 0-40 BY100 0.20 0479 0.10 00812 0-44 AD149 0-66 BY101 0-17 0481 0.30 ORP32 068 AD181 0-60BY105 0.20 0485 0.09 
AD162 0-50 BY114 020 0A86 0-22 00M1 0-28 
AF102 009 BYI26 0.17 0490 0-14 8101038 0-66 
AF106 0-66 BY127 0-20 0491 0-10 871276 0-66 AF114 0B81311231-100495 0108X1/8 0-20 AF116 0-17 81210 0ß8 04200 0.10 1114706 0-28 AF117 021 131/211 0ß8 
AF121 0ß8 BYZ12 028 OA202 011 X230 028 
19124 028 BYZ13 Oß8 pA210 068 1543 Oß0 
49125 0-19 BYZ15 1-98 04211 0-76 2728 0B0 
AF126 020 01112E 0ß2 0019 138 2E12V70 10 

MATCHED TRANSISTOR BETS 
LP15 (10113, AC154, AC 57, 41120). 589 per pack. 
1-00810 and 2-0081, 479. 
1-0044 and 2-0C45.474. 
1-0082D and 2-0082, 53p. Bet of 3-0083 72p. 
1 watt Zenere. 2.4v., 2.7v., 3v., 3.6v., 4 3v., 4.7v., 
5.1v., 13v., 15v., 10v., 18v., 20v., 24v., 30v., 209 aseh. 

All goods are unused and object to the mannlacturers' guarantee. Business hours Mon. -Fri. 9.5.30 p.m. Closed 1.2 p.m. 
Terms of business. Cash or cheque with order. Despatch chargea: -Orders below £5 add 10p per order up to three Item, then each additional item 3p extra. Orders between £5 and £10 add 25p total. Orden over 210 poet free. All orders cleared same day. Any parcel insured against 

MIL SYNCHROS AVAILABLE EX -STOCK 
In sizes 08, 11, 15, 16, 18 and 23 for 50, 60 and 400 Hz operation. 
Synchro Control Transformers 

Synchro Control Transmitters 
Synchro Control Differential Transmitters 

Synchro Torque Transmitters and Receivers 
Synchro Resolvers 

WE ARE ANXIOUS TO BUY Synchro Test Equipment 
manufactured by Muirhead, Singer-Gertsch etc. Test Dials, 
Dividing Heads, Bridges, Standards etc. to expand our testing 
facilities. 
SOLAR CELLS. Ferranti silicon MSIIBE, active area 390 
sq. mm. Open Ccl voltage 550mV at 3000 lumenslsq. ft. Sht. 
Cct. Current 60mA. Optimum load 90hms. Dla. 34mm. Thick- 
ness, 8mm. mfg thrd 114-28 unf 2A. Ex Made up panel £1.35 
(Inc. P. & P. and VAT). 
PANEL DISPLAY RECORDING CAMERA. Manufactured 
A.G.I. Specifically for the recording of complex Instrument 
displays on 2.1/4in. x 2.1/4in. shots. Fitted 80mm F3.5 lens. 
Shutter speeds 11100, 1150, 1125 sec. and time exp. Focussing at 
1.75 to 50 ft. In 18 steps. Aperture sttgs F3.5 to F22. Prismatic 
viewfinder and facility for viewing direct on ground glass screen. 
Rotating filter attachment. Cord film advance and shutter cock 
with septa. Button control and electrical release facility (24V DC) 
Spool holds 40 exposures. Camera may be wall mounted on 
bracket supplied. Tripod mounting socket provided. In wooden case. Two grades available 'as new' Grade A £35.10 (inc. P. 
and P. and VAT). Somewhat used but serviceable Grade 8 
£23.08 (Inc. P. & P. and VAT). 
X -Y PLOTTER OUTPUT UNIT. End of production run. 
chart area 32In. x ttin., with drives etc. Lydd callers only £27 
each Inc. VAT. 
WEE MEGGERS, 250V £12.53. RECORD MEGGERS, 500V 
£15.12 (Inc. P. 6 P. and VAT). 

200-250V AC MAINS iN 
TO 

flli a 

27V 500mA D.C. STABILISED P.S.U. , 
With circuit. These interesting 27v O.SA units (will happily provide 700mA indefinitely) are built Into an attractive 'grey - finished instrument case, provision being made for base or side mounting. Cable entry grommets are mounted In the base of the unit. The choke capacity smoothed output is solid state stabilised against variation In Input voltage and output current, and Input and output fuses with spares are fitted. The output operates a built-in S.P.C.O. relay to switch for instance 
an alarm circuit. There is adequate room for other equipment within the ventilated case, which is 12" x to. x 8- deep. 

£4.43 EACH (P.Pd U.K.) 
Metal Oxide Resistors 

(ELECTROSIL & WELWYN) 
Tantalum Capacitors 

(KEMET, ITT, PLESSEY, ETC.) 
Synchros and Servomotors 

ALL AVAILABLE EX STOCK IN 
MANUFACTURING QUANTITIES 

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS a CONNECTORS 

erne and leeIrn;c dales J2id 
Post Orders and Technical enquiries to: 24, HIGH ST., LYDD, KENT. TEL: Lydd 20252 (STD 0679) 

V.A.T. Reg. No. 201-1296-23 TELEX 965265 
Also at 45a HIGH ST., ORPINGTON, KENT. TEL: ORP 31066 

ETHER-TRANSITROL TEMPERATURE CONTROLLERS. 
0-1,030°C for Chromel-Alumel Thermocouples. £27.50 including 
carriage and V.A.T. 
HEWLETT PACKARD SAMPLING 'SCOPE HP165A, 
£324 inc. carr. and V.A.T. HP185B £375. 

AVO MULTIMINORS Mk. IV in case In excellent condition 
and individually calibrated at £11.50 inc. P.P. U.K. V.A.T. 
RADAR CABLEFORM INSULATION TESTER for check- 
ing insulation between individual conductors and each other 
and ground at preselected voltages up to 10Kv. Full details on 
application. 

APEX 4! MEET US 
AT THE 

NATIONAL AUTOMATED 
PRODUCTION EXHIBITION AT 

BELLE VUE, MANCHESTER 
STAND 73 

11-15 NOVEMBER, 1974 
Tickets available to professional readers 

S.A.E. Please 
STAINLESS STEEL VACUUM CONTAINERS FOR 
LIQUIDS. Capacity 2 U.S. galls. fitted with delivery taps. 
Brand new In cartons -925 (C. Pd. U.K.). 
N.E.P. Mod. 1050 0 Channel U/V Recorder. Fitted 5 galvos. 
With P.S.U. for 230v. A.C. 14 x 10 x 12 in. (recorder) and 
14 x 10 z 8 in. (P.S.U.). £220.00 (Inc. carr. 6 V.A.T.). 
FI -CORD MODEL 202 PORTABLE RECORDER with case 
71 or 31 In.lsec. Within 3dB 501-1z to 12kHz at 71 in.lsec. 50Hz 
to BkHz at 31-110. sec. 4 In. spools) In. tape I. track. Intnl. speaker 
and 2K phone output. Remote control socket. Twin cassettes 
take 8 miniature lead acid batteries. 9 x 61 x 41 In. Wt. 83 lbs. 
Full data s.a.e. £3050 Inc. P.P. 6 V.A.T. 

DRY REED INSERTS 

litmor=m10 
Overall length 1.851n. (Body length 1.11n.) Diameter 0.14in. to 
switch up to 500mA at up to 250v. D.C. Gold clad contacts 
70p per doz.:: £4.10 per 100; £2000 per 1,000; 4270 per 10,000. 
All carriage paid U.K. 
Heavy duty type (body length 21n.) diameter 0ß21n. to switch 
up to 1A. at up to 250V. A.C. Gold clad contacts, £130 per 
doz.; £071 per 100; £5140 per 1,000; Changeover Heavy Duty type £270 par doz. All carriage paid U.K. 
Operating Magnets OSp per doz.; £445 per 100; £3000 per 1000. 
All carriage paid U.K. 
Operating Coils for 12v supply to accept up to four standard 
reeds £220 per doz.; £12.30 per 100. All carriage paid U.K. 

ALL PRICES INCLUDE 8% V.A.T. 
LEMANIA AIRCREW CHRONOGRAPHS 

Stainless Steel case with 
screw back; luminous hands 
and markings. One fifth sec. 
sweep hand controlled inde- 
pendently of main movement 
by press to start, stop and 
return to zero button. 15 jewel 
movement. Many of these 
watches are as new but all 
have been completely over- 
hauled and checked for 

accuracy. Fitted strap. White face £10.25, Black face £19.20 inc. 
PAP. Inspection against remittance 
GS WATCHES all with brushed stainless steel case with 
screw back and black faces. Manufactured by CYMA, VERTEX, 
RECORD, etc., to a standard specification. We will try to meet 
your requirements for specific manufacturer and quantity orders 
will be of one manufacturer's production. Completely over- 
hauled. Fitted strap. £000 Inc. P. 6 P. 
We also have limited quantities of these watches by OMEGA, 
LONGINES, BUREN. JAEGER LE COULTRE at £15.23 Inc. 
P. 6 P. 

TELEPRINTER PAPER. Standard rolls. 2 ply 3 ply £4.10 per 
doz. 4 ply £4.40 per doz. All P,Pd. U.K. Telex your order nowt 

A.C. SUPPLY PANEL for 19in. rack mounting carrying two 
2kVA Varlacs with double brush assemblies providing four 
individually fused and metered outputs of up to 4kVa and 270v 
in excellent condition at £43.50 Including carriage and V.A.T. 
(U.K. mainland). 

TAPE STORAGE CANS. Brand new finished steel cans 
originally intended for 18mm film but ideal for storing 7 in. reels 
of tape. Our last supply of these items was quickly exhausted 
at 30p each but as a result of a massive new purchase we can 
now offer a case of 55 at £5.25 Inc. P. 6 P. and V.A.T. Sample 
order 10 for £1.10 Inc. P. & P. and V.A.T. 

OVER 300,000 IN STOCK! 
Multiway and R.F. Connectors 
by twenty different companies! 
Send us your detailed require- 
ments quoting Nato numbers if 
known. TELEX 965265. 
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ELECTRONICS 

92 Warwick Road, Ealing, London W5 5PT 

Telephone: 01-567 0424 

HE 100 

100 WATT POWER AMP 
MODULE 

* Includes large black anodised heatsink-no further heat - 

sinks required. 

* Top grade glass -fibre P.C.B. 

* Uses high quality components. 

* Fully protected-short/open circuit proof. 

* Only 5 external connections. 

* Fully guaranteed. 

TECHNICAL SPECIFICATIONS 

* Power output 

* Distortion 
* Frequency response 

* Signal to noise 

* Input sensitivity 
* Input impedance 

* Supply volts 

: 106W. R.M.S. into 80 
0.8% at full 0/P. Typ. 0.4% 

: 15 Hz -23 kHz 

: Better than - 96dB 

: OdB (0.775V) 
: 10kO 
: 45-0-45V 

Price f15.12 inc. VAT. (ready built) 

OR 

Complete kit (including P.C.B. and all components) 

£11.88 inc. VAT. Enclose 50p postage & packing. 

Power supply for HE100 (including transformer, capacitors, 

rectifier) £8.95 inc. VAT. Postage & packing 85p. 

Pre -amps etc., also available. 

SAE for details. 

CALLERS WELCOME 

ee 
Haim QUO io 
MANUFACTURERS OFAUDIO EQUIPMENT 

híß 
You can now find our ractory and showroom at-... 

Il Salt Lane, Salisbury, Wi/ts, SP11DT 

The telethons number remains he 

SALISBURY 3746 

WW-I05 FOR FURTHER DETAILS 

SO. QUADROPHONIC DECODERS 

SO IS ATRAOEMARK OE CBS INC 

...the sound of things 
to come has come. 
SO the leading quadrophonic system, designed by CBS engineers, offers not only 4 channel ambiophony from the 
fast expanding range of SO encoded discs but also immensely increased depth and fullness of sound horn 
standard stereo recordings too. 
Feed 2 channels (200 -1000r -11V as obtainable from most pre -amplifiers) into your choice of any of our 3 decoders 
and take 4 channels out with no overall signal level reduction. On the logic enhanced decoders Volume. Front - 

Back. LF-RF. LB-RB and Dimension controls can all be implemented by simple single gang potentiometers- no 
need for exotic 4 -gang units I 

These state-of-the-art circuits. used under licence from CBS. are offered in kit form comprising first grade 
components only-fibre glass circuit boards of professional quality designed for edge connector insertion. all 

resistors 2% metal oxide. all polystyrene and polycarbonate capacitors 5% or better and in decoder U ultra low 
noise IMPS Al B-0.5dB typ.) transistors used in each amplifying stage. 
M1 Basic matrix decoder with feed '10-40 blend. 10 Resistors. 14 Capacitors. 1 Integrated Circuit. Printed 
Circuit Board. E6154. 
LI Full logic controlled decoder with 'wave matching' and 'front -back logic' for enhanced channel separation using 
three specially designed Integrated Circuits. 24 Resistors. 42 Capacitors. 3 Integrated Circuits. Printed Circuit 
Board. (7980. 
L2 More advanced full logic decoder with 'variable blend'. extended frequency response. increased hod -back 
separation. 43 Resistors. 44 Capacitors. 3 Integrated Circuits. 9Traeeistors. 8 Diodes. Printed Circuit Board. £28.20. 
All kits include IC sockets and constriction notes. Prices include CBS licence fee. 
Please write for further details in FREE UST. 
United Kingdom: Post Free. Please add 8% VAT. Overseas: No VAT. Please add (per kit) E1.50 p & p AIR MAIL or 

BOp p & p SURFACE MAIL. 

ABIENTACCOVS1ICS ' P O BOX 3000 
1Nt)0y-ER HANTS tiP10 31.V 

WW -114 FOR FURTHER DETAILS WW -113 FOR FURTHER DETAILS 
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the WFIQ 
WII4T 4Mb 

(I1 OF HHIY. BOON1975 

HI FI YEAR 130C) 
1975 

kiq,'Mtj7ir'fttl i /\in¡Id.e. 'P. ,;,t,ones 

In the search for quality it helps to 
know where to look. Hi-Fi Year Book tells 
you everything you need to know, with 
separate illustrated sections for every 
major category, giving you prices and 
specifications of over 2,000 products. 
And it's got directories of dealers and 
manufacturers - plus a host of articles 
on the latest hi-fi developments and their 
application. So if you want information 
like you want hi-fi, order your copy 
today because it sells out pretty quickly ! 

£2.00 inclusive from the publishers. 

r ORDER FORM: 
To: Room 11, IPC Electrical -Electronic Press Ltd., 
Dorset House, Stamford Street, London SE1 9LU. 

Please send me copy/copies of 
Hi - Fi Year Book 1975 at £2.00 per copy inclusive. 
I enclose remittance of £ 

(cheque/P.O. payable to IPC Business Press Ltd) 
NAME ..... 
(please print) 
ADDRESS 

Registered in England No.677128 
Regd. Office Dorset House, Stamford Street, London SE1 BLU 
r_ r r r_ r r r_ r rr: r ri r r. r r_ r 

YOU CAN COUNT 
ON OUR SUPPORT: 

No matter how good your speakers may sound, raising 
them above the floor invariably improves reproduction. 
How ? 

(a) There is a cleaner bass and mid -range. 
(b) There is a reduction of floor resonances. 
(c) The highly directional treble units are brought 
nearer to listening height - giving an improved stereo 
image. 
Sabre Speaker Supports have been carefully designed to 
improve sound quality effectively - with looks to match ! 

Hand made in high quality steel, Sabre will handle 
speakers of 100 lbs end over comfortably. 
Superbly finished in matt black nylon, Sabre Speaker 

Supports are a 

magnificent way to 
enhance your system. 
Price per pair £18'03 
incl. VAT plus 75p P Et P. 

To H. M. B. Engineering, 
Fort Works, Pelham Street, Wolverhampton. Tel : 772831/2/3. 

I Please send me pairs of Sabre Speaker Supports. 
Please send me your literature.( Tick as appropriate ). 

IMy Cheque/P.O. enclosed for £ 
(Make payable to H. M. B. Engineering). 

Name 

Address 

wwn 
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iFTITECHANNOUNCES "THE MIDGET SCIENTIST" 
FUNCTIONS INCLUDING 

TYPE QI 564 STOP WATCH FUNCTION 
FEATURES 

Eight Digits with one memory 
* TEN Functions (+, -, X. - %, x2, x, 

Count Down) 
Full floating Decimal Point 

* Algebraic mode operation 
* Automatic accumulation memory 
* Constant or chain operation 
* Repeat add and subtract 
* Fully automatic percentage, add-on, discount operation 

* Automatic power -on clear 

* Battery low indication 
* Leading zero suppression 

Low power consumption 
* AC/DC Power source available 

1 

x, Count Up, 

STOPWATCH FUNCTION 
The Midget Scientist can count time, at intervals, forwards and backwards. It can count time in any fraction of a 

second with an accuracy of up to one tenth of a second. Time can be equated to mathematical calculations. 

The Midget Scientist is an ideal calculator for time and motion studies, timing and costing long distance calls 

and thousands of similar applications. 

BEST VALUE FOR MONEY AT £35 (including VAT) 

A PRECISION ENGINEERED 12 -DIGIT DESKTOP ELECTRONIC 
CALCULATOR WITH A SILENT SPEEDY PRINTER AND AUTOMATIC 
MEMORY 

1111111111111 

i 

Gtn 

I®1 

Fc 

lMt 

o1n 
OAO 

* Keyboard with 10 numerical keys, 15 function keys, one auto 
paper feed key 

Two -functional decimal point selection switch with automatic 
constant and F, 0, 2, 3, 4 and add mode 

Three operating registers + memory register + print buffer register 

* Twelve numericals + decimal point + two symbols print format 

* 2.7 lines/sec print feed 

* Two-colour (red/black) character print paper width 58mm 
3.0mm (horizontal) X 4.5mm (vertical) character EP -104 
SEIKO printer 
Negative numbers print in red 

Calculations: Addition, subtraction, multiplication, division, 
constant calculation, percent calculation, add-on, 
discount, power calculation, addition of products, 
subtraction of products, sum and difference of 
quotients, mixed calculations 

* Logic Element: MOS/LSI 

* Power Source: 1 10V/220V/240V AC - 14 watts max. 

* Dimensions: 245mm (W) X 320mm (L) x 100mm (H) 

li11TECH PFOOUCTS LII11ITEIJ 
IMP HOUSE, 35 MALDEN WAY, KINGSTON BY PASS, NEW MALDEN, SURREY. 

Telephones: 949-2430 949-3186 Telex: 928589 
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APPOINTMENTS VACANT 
DISPLAYED APPOINTMENTS VACANT: £4.68 per single col. centimetre (min. 3cm). 
LINE advertisements (run-on): 66p per line (approx. 7 words), minimum two lines. 
BOX NUMBERS: 30p extra. (Replies should be addressed to the Box number in the 
advertisement, c/o Wireless World, Dorset House, Stamford Street, London, S.E.1.) 
PHONE: Allan Petters on 01-261 8508 or 01-261 8423. 
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 

Advertisements accepted up to 12 
noon Tuesday, November 5th for 
the December issue subject to 
space being available. 

Planning 
and Installation Engineer 

Pve TVl has recently won a C7.7nt contract to supply a complete colour 
television broadcasting system to the Middle East Sultanate of 

Oman. This is just one example of our rapid expansion in the field 
of broadcasting systems, which has created a need for high calibre 

Planning Engineers/Installation 
and Commissioning Engineers 

for colour television Transmitter and Studio projects, in the U.K. 
and overseas. 

Applicants should be well experienced in current UHF and VHF 
Colour TV Transmitters and peripheral equipment or 

professional TV Studio equipment and techniques. 
Engineers will be based in Cambridge but Installation 

and Commissioning Engineers can expect to spend 
periods on overseas projects. A current 

driving licence is essential. 

Please write, with a brief outline of 
your qualifications and career so far, fo: 
Mrs. J. A. Macnab, Personnel Manager. 

Pye TVT Limited 
P 0 Box 41 Coldhams Lane 
Cambridge CB 1 3JU 

Opportunities in the 
ELECTRONICS 

FIELD 
Men with analogue or digital qualifications/ 
experience seeking higher paid posts in: 
TEST - SERVICE - DESIGN - SALES. 
Phone Mike Gernat. Ref. WW. 

NEWMAN APPOINTMENTS 
360 Oxford St. W1 

01-629 7306 194 

HI-FI and AUDIO ENGINEERS 
This could be the opportunity 

you've been looking for 
Due to continued expansion Hardman Radio, the North -West's largest Hi-Fi 
Group, are looking for enthusiastic Hi-Fi and Audio Engineers with bench 
experience to join our teams in Liverpool, Manchester and Preston. 
Excellent salary together with good working conditions and future prospects. 

Phone or write to: 
The Managing Director, Hardman Radio, 
33 Dale Street, Liverpool L2. Tel: 051-236 2828 

14198 
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Radio/Electronics 
Officers 

Does it make sense 
to setdefor second best? 

When you're thinking about 
your career and your family's 
future, it would be wise to 
think of Shell. Whether 
you're in the service now or 
ashore for the time being, you 
will already know a lot about 
us. Our British flag fleet of 
about 8o ships (with more on 
the way) is widely diversified, 
carrying many different 
cargoes-bitumen, luboils, 
crude, LNG, chemicals and 
black and white products. 
That means that you don't 
have to be stuck in one parti- 
cular kind of tanker for long 
periods. You can move up and 
move around with equal 
familiarity. Our large and 
increasing investment in 

training underwrites our 
determination to ensure that 
we will achieve our intended 
service periods of 4-1' months, 
and underlines our confidence 
in the future of the Fleet. 
When it comes to pay, you'll 
find our salaries are highly 
competitive. You can earn 
between £2,972 (with general 
certificate and DTI radar 
certificate) and £6,156 
(including MNTB electronics 
certificate). Your experience 
and qualifications will deter- 
mine the point at which you 
can enter this scale. Leave too 
is generous - at the rate of 
183 days per year served. All 
officers are members of the 
company pension scheme and 

certificated officers can take 
their wives to sea whenever 
they wish, which includes two 
free air faresa year. If you are 
returning to the service after 
a spell ashore or already in 
service, we'll be pleased to 
tell you all about the extra 
benefits that Shell can offer 
you as a Radio/Electronics 
Officer in our fleet. Write or 
phone, reversing the charges : 

w 
Shell Tankers 
(UK) Limited, 
STP/13, (WW/11/74) 
Shell Centre, 
London SE17PQ. 

Tel: 01-934 4172 or 3968. 

4168 
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Could you stabilise this 
by design? 
This is only one example of the sort of work 
that our engineers do in the design and 
development laboratories of the Submarine 
Systems Division of S.T.C. 
We are looking for graduate or similarly 
qualified engineers with experience of a year 
or more in electronic design and 
development. An analogue background will 
be preferred. 
This is what we have to offer :- 
A Secure Future : 

We are the world's largest supplier of 
repeatered submarine telephone cable 
systems. Most of our product is exported 
and our order books are healthy - £43m of 
orders so far this year. We are also the 
technological leaders in our field and 
through our design and development teams 
we are continuously improving on our fine 
record of innovation and reliability. 

Money : 

Starting salary will be up to £3,000 
depending on experience. Your salary 
progression will be determined by your own 
performance, responsibilities and potential. 
Generous relocation expenses will be paid 
where appropriate. 

A Satisfying Job : 

You will design and develop wideband 
analogue amplifiers, filter networks (using 
C.A.D.), repeater supervisory circuits, 

terminal transmission equipment or 
advanced test gear. You will be designing a 
product of supreme quality, for once laid a 
system must operate for 25 years without 
fault or maintenance. 

Training : 

We shall offer training to those whose 
experience of analogue circuitry is limited. 
Encouragement is given to engineers who 
wish to obtain corporate membership of the 
I.E.E. 

Career Development : 

You will be given every opportunity to 
develop and take responsibility. There is 
much scope for advancement in the 
Engineering Department and other functions 
of the company. Promotion is given on the 
basis of merit. 

Travel : 

Opportunities may exist for you to spend 
periods abroad on cable laying and 
commissioning operations. In 1975 this 
might take you to Spain, Italy, Israel, the 
Greek Islands, Australia, New Zealand or 
New Guinea. 

Interested? 
If you would like our special information 
pack 'phone David Stenhouse on 
01-476 1401, or write to him at:- 
Standard Telephones and Cables Limited, 
Submarine Systems Division, Henley Road, 
North Woolwich, E.16. 

Standard Telephones and Cables Limited 
A British Company of ITT 

4158 
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RADIO 
OPERATORS 

JOIN THE 
POST OFFICE 
FROM AGE 19 

A job in the Post Office 
Maritime Service is the key to an 

interesting career, whether you 
have recently qualified and are 
looking for a shore -based job, or are 
seagoing and wish to swallow the 
anchor. A progressive future in the 
Post Office could be yours if you 
hold a General Certificate in 
Radiocommunications, issued by 
the Ministry of Posts and 
Telecommunications, or an 

equivalent certificate issued by a 

Commonwealth Administration or 
the Irish Republic. 

Starting pay at age 19 is 

£1,567ayear, including contributions 
to a compulsory pension scheme, 
with an additional allowance 
averaging £300 for shift duties. After 
two years' satisfactory service your 
pay becomes £2,054, rising to a 

maximum of £2,622 at age 25 years. 
If you are over 19 years of age your 
salary is dependent upon age 
at entry. 

There are opportunities for 
further promotion to positions with 
a basic salary of £3,475 and prospects 
for advancement into Senior 
Management. 

For further information, write 
to the Inspector of Wireless 
Telegraphy (L528), MRSD/ET17, 
Room 643, Armour House, 
St. Martin's -le -Grand, London 
ECIA IAR. 

Poet 0 ff°©© 
Telecommunications 
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HAYDEN LABORATORIES LTD 

Sole UK Distributors for Fisher Radio 

A vacancy has arisen in our London Service Department 
for an 

ENGINEER 
to carry out servicing work on the above products. 
We are seeking an enthusiastic and conscientious 
worker with a good understanding of amplifier and 

receiver techniques and a standard of workmanship 
consistent with the quality and reputation of this 

product range. 

Good working conditions, four weeks annual holiday, 
salary by negotiation. Interviews to be carried out in 

London. 

Please reply in writing to: 

Sales Director, 
Hayden Laboratories Ltd. 
Hayden House, 
17 Chesham Road, 
Amersham, Bucks. 
HP6 SAG 

14143 

--------- -..- ...411k.. - 

TELEVISION ENGINEER 
required to join a small but enthusiastic team 

operating a 

TELEVISION UNIT 

FOR HORSERACING 
If you have an HNC, City and Guilds, or equivalent 
qualification and have experience in operating and 
maintaining outside broadcast television equipment 
and VTRs together with a willingness to travel and to 
work in a demanding field, then this Company offers 
you: - 
1 the opportunity to join an organisation that is 

forward looking and is planning to develop and 
expand in the field of television and electronics; 

2 a job that is located in varied surroundings on 
British racecourses; 

3 a basic salary of between £2,700-£2,900 plus 
current threshold provisions and expenses when 
on location. 

If you are interested, please write or telephone for a 

Company form to:- 
Mr. F. T. Dixon, Racecourse Technical Services Ltd., 

88 Bushey Road, London, S.W.20 

Tel: 01-947 3333 
4142 
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There is scope,variety 
and responsibility as a 

Radio 
Technician 
Join the National Air Traffic Services 
of the Civil Aviation Authority as a 
Radio Technician and you have the 
prospect of a steadily developing 
career in a demanding and ever 
expanding field. 

ENTRANCE QUALIFICATIONS : 

You should be 19 or over, with at least 
one year's practical experience in 
telecommunications. Preference will 
be given to those having ONC or 
qualifications in telecommunications. 

Once appointed and trained, you will 
be doing varied and vital work on 
some of the world's most advanced 
equipment including computers, radar 
and data extraction, automatic landing 
systems, communications and closed 
circuit television. 

Vacancies exist at locations 
throughout the United Kingdom and 
particularly near London (Heathrow), 
London (Gatwick) and Stansted 

National Air Traffic Services 

Airports and for suitably qualified 
people at the Signals Training 
Establishment, Milton Keynes, Bucks. 

Salaries c. £1695 (at 19) to £2210 (at 
25 or over) ; scale maximum £2575 
(higher rates at Heathrow). Some 
posts attract shift -duty payments. 
Promotion prospects are excellent and 
ample opportunity and assistance is 
given to study for higher qualifications. 

To : Mr. R. F. Simons, 
National Air Traffic Services, 
STE (Recruitment) Bletchley Park, 
Bletchley, Milton Keynes, Bucks. 

Please send me application form for 
entry as Radio Technician. 

Name 
Address 

L (wwJ 

14129 
I 
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NEW PRODUCT OPPORTUNITY 
FOR AN ELECTRONIC 

DEVELOPMENT ENGINEER 
CAV are international leaders in the 

design and manufacture of diesel fuel 
injection systems and low voltage electri- 
cal equipment. We are expanding our 
manufacturing facilities to keep pace with 
world-wide demand and our planned de- 
velopment programme is designed to 
keep us in the forefront of diesel fuel 
systems technology. 

A unique opportunity is available for an 
experienced and innovative electronics 
engineer to join a small team in the 
Instrumentation section of our research 
laboratories in West London. You will be 
working on varied types of cir- 
cuit development, both analogue 
and digital, mainly concerned 
with measurement of the per- 

formance of diesel engine fuel systems. 

We are looking for an engineer with 
formal qualifications to at least H.N.C. 
standard together with the experience, 
analytical ability and enthusiasm needed 
to make a significant contribution to our 
new product development programme. 

We can offer an attractive salary together 
with the kind of benefits you would ex- 
pect from a large international group. 
Why not write now, or better still phone 
The Personnel Department, CAV, P.O. 

Box 36, Warple Way, Acton, 
London W3 7SS. Telephone 
01-743 31 1 1 and tell us what 
you can offer. 

CAV 
ACTON 14148 

Electronics Appointments Register 

We know a lot of 

companies who would 

like to meet you. 

Even if you scour the Sits Vac columns you 
won't find all the good jobs to fit your qualifications. 
Because the best jobs aren't always advertised. 

More and more companies are using the 
Electronics Appointments Register to find qualified 
men and women. 

Join one of our Registers and soon you could 
be on a short list for a better job. Our confidential 
service costs you nothing. 

Send in the coupon-we'll mail you by return. 

G A R Graduate Appointments Register 

Please send me Ietails of how to enrol on one of your 
Appoin nient Registers: 

Name 

Address 

Age limits 20-45. ww13 

Post to G.A.R. 76 Dean Street London WI t, 
14123 

Electronic 
Technicians 
Arabian Gulf £5050pa+ 

Required by a large oil company in the Arabian Gulf. 
Responsible for maintenance and repair of communica- 
tions and electronic equipment in which applicants must 
have had 10 years' experience. Must have theoretical 
and practical experience in the troubleshooting and repair 
of microwave and multiplex equipment, VHF and HF. 
Additional requirement for technician with experience 
of latest digital electronics including mini -computers. 
Benefits include air conditioned housing, 30 days annual 
UK paid leave, excellent recreational facilities and free 
medical care. Married housing however is extremely 
scarce and one wou:d probably have to go on single status 
initially taking 14 days leave every 4 months. Contracts 
are one year renewable with an expected employment 
period up to 4/5 years. 
Our clients wish to fill these positions as soon as possible 
so please apply immediately with a brief career résumé, 
quoting reference ELT 457. Interviews will be held 
regionally where possible. 

4 
Webb Whitley Associates Ltd. 
St. James House 
13 Kensington Square 
London W.8. 
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ere's an 
electronics job 

worth looking into 
. A job as an Electronics Technician with Marconi -Elliott 

Avionics. A job working on project testing of prototype equipment 
and testing sub -units through to full systems from production. 

Here at Basildon, we design and manufacture highly 
advanced communication systems and closed circuit T.V. 

equipment so you'll have every opportunity to put your ability 
to the test. We're looking for men with sound practical knowledge and 

experience of television pulse techniques or VHF and UHF communications. 
This experience could well have been gained in the electronics 

industry or in the Forces. 

If you'd like to join our test -team, we can offer you really 
good money and a generous range of benefits. Write 

with details of your experience to R. A. Bezant, Senior KK 

Personnel Officer, Marconi -Elliott Avionic Systems 
Limited, Christopher Martin Road, Basildon, 

Essex. Tel : Basildon 22822. 

MARCONI 
ELLIOTT 
AVIONICS 
AGEC-Mann Elert,onr Corrtns 

4163 
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Field Service 
Engineers 

Nationwide 

COMPUTERS 
Mini to Main Frame 

£2,500 to £3,500 p.a. + car/allowance 

BUSINESS MACHINES 
Electro-Mechanical/Electronics 
£1,700 to £2,500 p.a. + vehicle 

Eric Stack 
Ian Baker 
Ed Murphy 

London 
Manchester 
Birmingham 

01-637 0781 
061-832 5857 
021-6431994 

MINISTRY OF DEFENCE 

Require 

TELECOMMUNICATIONS 
PERSONNEL 

for employment with the British Forces in Germany. Duties 

include responsibility for the provision and maintenance of 

the permanent telecommunications networks and equipment 

serving the British Army of the Rhine and liaison between 

Forces on field exercises and the German Post Office. Posts 

may be in Berlin or the British area of responsibility in the 

Federal Republic of Germany. 

Candidtates, who should be British subjects, must hold 

ONC in Engineering, including a pass in Electrical Engineering 

A, or an equivalent or higher qualification or have at least 

5 years' relevant experience. They should also have practical 

experience of at least one of the following ; lines and trans- 

mission systems; auto and manual exchanges; subscriber 

apparatus and PBXs; radio station practice involving micro- 

wave relay equipment. Knowledge of German would be an 

advantage. Starting salary, at present under review, will be 

£1722 plus Foreign Service Allowance of up to £1120 per 

annum with an additional allowance equal to London Weight- 

ing (£228 p.a. at present). 

For fuller details and application form write to, Ministry of 

Defence, SPM4h(PE), Lacon House, Theobalds Road, London 

WC1 8RY or telephone 01 242 0222 extn. 6650. (4165) 

NATIONAL PHYSKAL LABORATORY, 

DIVISION OF MARITIME SCIENCE 

vacancies at 

TEDDINGTON, MIDDLESEX 

and 

HYTHE, HAMPSHIRE. 

ELECTRONIC DEVELOPMENT 
A number of interesting posts vtith a wide range of duties 
are available at the above locations. 

We use analogue and digital circuits, audio and radio fre- 
quencies, land and sea based equipment, together with 
computers to handle our results. 

Assistant Scientific Officers, with an interest in electronics, 
are required to join small teams at both sites to help us 
maintain and develop our systems, and to assist in trials 
on ships and offshore structures. 

Excellent opportunities exist to obtain broad practical 
experience and to study for higher qualifications leading to 
a worthwhile career. 

The minimum qualifications are 4 GCE or CSE Grade 1 

subjects, to include Maths, Science and English Language. 
Salary ranges from £887 (at age 16) to £1,547 (at age 25) 
rising to £1,899. 

If you would like further details you may telephone Mr. 
R. F. Johnson or Mr. R. W. Cuffe at the numbers shown. 

Mr. R. F. JOHNSON: .01-977 3222 Ext. 4165 during working 
hours or Woking 65942 evenings and weekends. 

MR. R. W. CUFFE: Hythe, (Hants) 3065 (STD 042-14) in 
working hours, or Hythe 6804 evenings and weekends. 

Alternatively, write to Mr. H. B. Boyle, Officer -in -Charge, 
Department of Industry, National Physical Laboratory, 
Division of Maritime Science, St John's Street, Hythe, 
Southampton, Hampshire, SO4 6YS, quoting Reference 
MS/INST. 

[4072 

ezececzlreue.Iteece 
CAMBRIDGESHIRE AREA 

HEALTH AUTHORITY (TEACHING) 

Peterborough Health District 

Appointment. of 

X-RAY ENGINEER 
to be based at Peterborough District Hospital and 

become a member of a small team engaged 

upon the commissioning, maintenance and repair 
of a wide range of diagnostic X-ray apparatus. 
Candidates should possess HNC (Electronics) or 
equivalent, but consideration will be given to 
suitable candidates with ONC who are proceeding 
to a higher qualification. 

Salary scale offered is £2,601 to £3,390. 

Possession of a car is desirable, travelling expenses 

being payable in accordance with agreed scales 

for Health Services staff. 
Application forms and job description obtainable 
from the Group Engineer, Peterborough District 
Hospital, Thorpe Road, Peterborough, to be 

returned completed within 14 days of the 
appearance of this advertisement. 

[4138 
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TELEVISION 
ENGINEER 

to work in beautiful BOURNEMOUTH 

We seek urgently a qualified electronics 
engineer with video experience to join 
our present team. Salary will be circa 
£2500 p.a. (according to experience). 
Ability to work on owrTinitiative desirable. 
Responsibilities include service and repair 
of video equipment (monochrome/colour), 
system installation and customer liaison. 
Congenial conditions in our reputable 
family business. 

Write stating age and experience to:- 
SOUNDCRAFT AUDIO VISUAL LTD., 
CUMNOR HOUSE, CUMNOR RD., BOURNEMOUTH 

[4111 

Royal Holloway College 
(University of London) 

Egham Hilt, Egham, Surrey 

TECHNICIANS 
Experienced Electronic Technician 
(Grade 4) required in the Physics 
Department. Salary on the scale 
£ 1848-£2163. 

Applications together with the 
names and addresses of two referees 
should be sent to the Personnel 
Officer as soon as possible. 

[4145 
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d 
D D d 
D Engineers 

uptoE5000 
> Many jobs which would suit you down to D 

the ground - either in the U.K. or overseas - D 1'3'. are never advertised. Yet it will cost you a anothing whatever to give yourself the 
[5'2 opportunity to be considered for them. 

Join the Lansdowne Appointments Register < 
D- used by hundreds of employers to select D 

a electronics engineers. You have nothing to a Dlose, everything to gain - and it's all 
D conducted in strict confidence. So post the 
a acoupon - find out exactly how you can 

make use of a service which is all the more D 
valuable for being free ! 

I. - 

To: art Tait, Lansdowne Appoint- 
m Register, Design House, The 
M ondon W5 5LS. Tel: 01-5796585 (ae - 24 hour answering service). 

Pl nd me further details. 

Na 

Ag -45 only) 

Ad 

WW23/10 
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Test Engineers 
We are looking for men with at least two years' 

experience in testing of electronic equipment 
and with an ONC or equivalent qualification 
to join our Test Department. 

We are a small friendly company close to 

Thornton Heath Pond; a subsidized staff 
restaurant provides a three -course lunch. 

If you would like to know more, please write or 

telephone: 
Jonathan Smith 
International Marine Radio Co. Ltd. 

Peal/ Road 
Croydon CR9 3AX 
Telephone 01-684 9771 

ITT Marine 
14166 

T.V. Engineers 
for 

New Zealand 
Are you dissatisfied with your present position, feeling like a change of 
scene? Do something about it now! Be our guest-come down under and 

join the Tisco Team, N.Z.'s largest service organisation. 
We are in service only and our engineers are all important people, 
every one of our 30 managers is an ex engineer. 
We are now selecting staff to sponsor under the Immigration Scheme 

to arrive in N.Z. mid 1975. 

If you, 
Have 5 years experience, preferably some in colour. 
Single or married with 3 children or less. 

write now enclosing a photograph and details of past experience to: - 
The Technical Staff Supervisor, Tisco Ltd, Private Bag, Royal Oak, 
AUCKLAND, NEW ZEALAND. 

[4070 



APPOINTMENTS al 08 Wireless World, November 1974 

Telecommunications is a field which West Midlands Gas is continually developing 
and expanding. The scope of its applications justifies the maintenance of a 
separate department forming part of the Directorate of Management Services. 
Arising from promotion and expansion within the Department, vacancies now 
exist for the following positions: - 

ASSISTANT ENGINEER 
(Telephone Systems) A795 

(£2637 to £3111 plus Threshold Allowance) 

Working in the Communications Planning Section of the Department, an 
engineer is required to assist in the planning and implementation of telephone 
switching systems. Candidates should be qualified at least to H.N.C. or C. & G. 
full Technological Certificate level and have several years of experience with the 
Post Office or a Telecommunications Manufacturer on duties encompassing 
telephone systems design and work on telephone traffic calculations. A knowledge 
of both common control and Strowger types of switching is required. The 
Region's systems include large PABX and tandem switching installations. 
Familiarity with multi -channel microwave network, loud -speaking and public 
address systems would be an advantage. 

TELECOMMUNICATIONS 
TECHNICIANS 

(5 Posts) A683 
(Salaries initially up to £2808 plus Threshold Allowance) 

Technicians are required to install and maintain microwave radio networks, 
U.H.F. radio systems for telemetry and V.D.U.s, digital supervisory systems and 
extensively used V-H-F./U-H-F- mobile R/T systems. 
More than 70 of our V.D.U.s in operation throughout West Midlands Gas rely 
on telecommunications networks, and one technician will be required to assist 
in the installation and maintenance of these units. 
Candidates of O.N.C. level or equivalent having some experience of the above 
range of electronic equipment and wishing to further their careers in a 
sophisticated telecommunications environment are invited to apply. 
Whilst normally based at Solihull, the work will involve travel throughout the 
Region. 
Salaries on first appointment are normally in a scale rising to £2475 with 
progression on demonstrated ability to £2808. Further progression to £3000+ 
is possible for suitably qualified and experienced technicians. 

In appropriate cases, generous relocation allowances are available for persons 
appointed to any of the above posts. A 

Applications quoting the appropriate reference number should be made 
in writing, to include full personal particulars and be addressed to: - 
The Senior Personnel Officer, (Headquarters and Marketing), West 
Midlands Gas, Wharf Lane, Solihull, West Midlands, 1391 2JP. 

WEST MIDLANDS 
GAS 14,4, 

CUSTOMER ENGINEERS 
BURNDEPT is anxious to recruit a number of Engineers for the Customer 
Engineering Department, to design control equipment for mobile radiotelephone 
systems and to meet customer requirements. 

This work offers a great deal of variety and opportunity for personal initiative. 

We would prefer engineers with mobile radiotelephone experience, but we 

would be interested to discuss career opportunities with engineers having a 

practical background in audio or telephone switching techniques. 

A pleasant, friendly environment and a good salary is available to the right people. 

Assistance with moving expenses will be provided if necessary. 

Apply : D. W. TAYLOR (Personnel Manager), 
Burndept Electronics (ER) Ltd., 
St. Fidelis Road, Erith, Kent. Tel: Erith 39121. 

14193 

BBC EQUIPMENT 

Power Road, Chiswick 
(Near Gunnersbury, Acton Town, 
and Chiswick Park Tube Station) 

LABORATORY 
TECHNICIANS 
(Salary £1,872 to £2,364) 

C. & G. Part 1 Telecommunications 
or Electronics Course 270 or 280 
O.N.C. or equivalent. 
For details of work, Pension Scheme, 
rates of pay and other conditions of 
employment please telephone: Mr. 
P. W. Green 01-994 8541 or write to 
The Engineering Recruitment Officer, 
BBC, Broadcasting House, London 
W1A IAA quoting reference 
74.E.4081 W.W. and enclosing a self- 
addressed foolscap envelope. 

14149 

CHELSEA COLLEGE 
UNIVERSITY OF LONDON 

TELEVISION 
TECHNICIAN 
A Television Technician (Grade 5) is 
required to operate and maintain a wide 
range of audio and video equipment. The 
successful candidate will be expected to 
work closely with academic staff and 
students, and assist in the interpretation 
of their requirements in television terms. 
The television service at the College is 
expanding and the installation and com- 
missioning of new equipment will present 
additional responsibilities Salary Scale: 
£2235-E2610 per annum (including London 
Allowance). Application forms from Per- 
sonnel Officer, Chelsea College, (WW) 
Manresa Road, London, SW3 6LX. [4141 

CHIEF TECHNICIAN 
For Guildford County College of Technology- 
Educational Television Unit. To take charge of a 

team of technicians responsible for technical and 
routine operations of a well established College 
Television Service and be responsible to the 
Senior Lecturer -in -Charge. 
Applicants should hold relevant technicians' 
qualifications and have a sound knowledge of 
colour television systems. Experience with Helical - 
Scan, V.T.R.'s and Vidicon cameras essential, 
together with an interest in the uses of television 
and other audio-visual equipment as teaching aids. 
Some knowledge of, or experience in, television 
studio and mobile production techniques an 
advantage. 
Salary up to £2,360, according to qualifications. 
age and experience. 

Application Form from Vice -Principal, Guild- 
ford County College of Technology, Stoke 
Park, Guildford. Tel.: Guildford 73201. 

SURREY 
COUNTY COUNCIL 414 



Wireless World, November 1974 al09 APPOINTMENTS 

University of Surrey 
Audio Visual Aids Unit 

Technicians 
Grade 2B 
(£1524 - £1794) 

The AVA Unit is responsible for projection 
and allied services in 26 Central Lecture 
Theatres, and also provides services of 
photography, film and television for teaching 
and research throughout the University. 
These new posts are for skilled technicians 
who will be responsible for installation, 
maintenance and repair of a wide range of 
Audio Visual equipment ranging from slide 
projectors to televisions. The Unit is well 
equipped for. electronic and mechanical 
servicing, and instrument making and 
repair work. Experience in one or more of 
these fields is essential, although training 
in specific techniques will be given where 
necessary. 

Applications immediately on forms avail- 
able from 

Assistant Secretary (Personnel), University 
of Surrey, Guildford. or Tel: Guildford 
71281, ext. 452. 

14178 

University of Edinburgh 

Electronics Technician 
Required fo the 

DEPARTMENT OF RESTORATIVE DENTISTRY 

The work is mainly concerned with medical electronics and 
electromyography. The successful candidate will be con- 
cerned with maintenance and modification of a wide range -of 
medical electronic and allied equipment, and with research 
and development in electronics as related to dentistry. The 
post offers challenging and rewarding work in a new and 
expanding field. 

Applicants should hold H.N.C. or equivalent in appropriate 
subjects. Salary will be on scale (2007-£2382 p.a. (under 
review), plus threshold payment. Assistance with relocation 
expenses is available If necessary. 

Applications, quoting the post reference no. A064, and 
giving full details of age and qualifications, together with 
the names and addresses of two referees, should be addressed 
to the Personnel Officer, University of Edinburgh, 63 South 
Bridge, Edinburgh EH1 ILS. Telephone 031-6671011, ext. 4446. 

The closing date for applications Is 30th October, 1974 

GUY'S HOSPITAL 
Department of Clinical Physics and 

Bioengineering 

ELECTRONICS 

TECHNICIAN/ENGINEER 
MEDICAL PHYSICS GRADE III 

Applications are invited for the post of 
Electronics Technician/Engineer to join 
a small team engaged upon the main- 
tenance, repair, and calibration of a 

wide range of electromedical equip- 
ment. 
Candidates should have an ONC, HNC 
or equivalent in electronics -with at 
least three years experience in main- 
tenance and servicing of electronic 
instruments. Salary Scale £1,719 to 
£2,211 plus London Weighting plus 
Threshold Allowance. 
Application forms available from the 
Personnel Officer, Guy's Hospital, St. 
Thomas Street, London SE1 9RT. 
Tel: 01-407 3662 Ext 68. 

I I k 7 t &A 1 YA K AllY .11U1IP; 

Papua New Guinea 
0 

Radio > 
Technical Officers 

1,44 

>1 
41 

144 

M s 

Applications arc invited from suitably qualified and experienced personnel 
for the posts of Technical Officer (Radio) and Senior Technical Officer 
(Radio) with the Civil Aviation Agency of the Department of Transport. 
There are twelve positions available working on the installation and 
maintenance of a variety of electronic communications equipment and 
appointments will be made at three levels of seniority based on experience 
and qualifications. 

Candidates should have successfully completed City and Guilds Technician 
Courses, Part Ill Full Technological Certificate or HNC. A minimum of 6 
years' relevant experience is required, with at least 3 years' involvement in a 
field of radio work closely related to civil aviation communications. 

Conditions of service Pay per annum 
Period of engagement is for two years Expressed in SA. Current rate or 
(renewable in most instances). General exchange $AI -- 62p. 
entitlements are very attractive and 
include a generous gratuity (approx. 
25 "-;; of salary combined with attrac- 
tion allowance), education allowance 
for dependent children attending 
school overseas, return air passages 
with personal effects and luggage 
allowance, low cost married and single 
accommodation, and generous leave 
conditions. 

Please write or telephone immediately for an application form and full 
details of the posts. The Papua New Guinea Public Service Board Representa- 
tive, 22 Garrick Street, London W.C.2. Telephone: 01-240 I780. 

Attraction 
Level Salan Allowance Gratuity 

TOI 2035 

TO2 2275 

STOI 2755 

3500 

4200 

4200 

1500 

1800 

1800 

Papua New Guinea 
14133 

1 

1 

1 

.1 

Radio and TV Engineers 
for Green Shield 

In order to provide our customers 
with a complete after sales service, 
we are setting up a new department 
at one of our warehouses in High 
Wycombe. 

This is a great opportunity for first 
rate engineers who really know their 
way around radios, TV's (colour and 
mono) and other allied products. 

We will be forming a completely 
new team and everyone will enjoy a 
good starting salary 
together with a company 
estate car, an annual 
bonus, special 
purchasing privileges, 

use of our private Country Club, good 
holidays plus other benefits. 

There are excellent prospects for 
promotion too. 

You will be based at High 
Wycombe and, if that entails moving 
house, we will make a generous 
re -location allowance. 

So for full details, please phone or 
write to: Eddie Farrell, Personnel 
Officer, Green Shield Trading Stamp 

Company Limited, 
Green Shield House, 
Station Road, Edgware, 
Middlesex 
HA8 7AQ. 

GRE 
SHI 
sta 

E 
EN 
LD 

mps 
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Outside Broadcast 
Systems Engineer 

Pye TVT Limited specialises in outside broadcasting 
equipment and broadcasting systems, serving single organisations 

or whole countries. 
We have a good career opportunity for a Systems Engineer 

to undertake system planning and design of outside 
broadcast vehicles. 

Duties will include planning and design of vehicles, 
their wiring, air conditioning and ventillation equipment, 
plus preparing various schedules, data and test procedures 

relating to Video, Audio and Central system functions. 
Applicants should be aged between 25 and 40, 

with qualifications to HNC/HND electrical 
standard and directly relevant practical 

experience. 
We offer an excellent salary 

and good promotion prospects. ! There are also many fringe 
benefits, including relocation 
expenses in approved cases. 

14132 

Please apply to : 

Mrs. J. A. Macnab, Personnel Officer 

Iíl PyeTVT Limited 
í ' PO Bo 41 Coltlhams Lane / Cambridge C81 3JU 

In 

; PRODU CT INVESTIGATION: 
ENGINEER 

The Quality Control Department of the Vehicle Instrumentation 
Division of Smiths Industries Limited require a Product Investigation 
Engineer to assist in developing fault diagnostic procedures on a 
range of electronic instruments supplied to the motor industry. The 
position will involve the technical analysis of rejects and the development 
of rectification procedures for production operatives and will involve 
liaison with production and engineering staff. 

The successful applicant will be between 25 and 40 years of age and 
will have a HNC Electronics or equivalent experience preferably in a 
similar position. An attractive salary will be offered, together with the 
usual fringe benefits associated with a large progressive Company. 

Please write or telephone: 
C. J. Sharkey, 
Personnel Manager, 
Smiths Industries Limited, 
Vehicle Instrumentation Division, 
Cricklewood Works, 
London, NW2 6JN. 
01-4523333 Ext. 2433 

SMITHS INDUSTRIES LIMITED 

VEHICLE INSTRUMENTATION DIVISION 

MARX -LUDER 
STACKABLE EPICYCLIC GEARED 

ELECTRIC MOTORS 
A range of high efficiency reversible D.C. 
motors are now offered complete with 
stackable epicyclic gears giving all the gear 
ratios: 3, 4, 5, 8, 12, 16, 18, 20, 24, 30, 
60, 72, 90, 120, 360 by combining them 
as shown. Extra gear sets extend the 
range to fit most requirements. Four 
sizes of motor each with pile gears and 
6v windings are available as under 

EM136P1}watts: 5000rpm:size 24x 24 X 74mm E 
Max.ggearboxtorque 2kg.om.............5.65 

EM135P11 Spare gear set with 3,4,5.6 ratios . .. 1.70 
EM 141 P 8 watts: 5000rpm: size 35 X 35X 109mm 

Max. gearbgx torque 5kg.cm 645 
EM141 P/1 Spare gearset with 3.4,5,6 ratios .1.80 
EM 145P 20 watts: 7000rpm: size 52 X 52 X 180mm 

Max. gearbox torque lokg.ern 8 25 
E M 146P 30 watts:4000rpm; size 52 X 52 X 200mm 

Max. gearbox torque/ Okg.on 10.20 
SPECIAL OFF ER 'Gearbox pack'. All items above 30.00 

MOTORS without gearboxes: 
EM1310.8watts:20g.cm;8000rpm:017mm 

. . 3.95 
EM1361.2watts:4 m c: 50001pm:021mm ..3.80 
EM1394.2 watts; 1609.cm: 5000rpm:030mm . 3.60 
EM1418watts:320g.cm:4500rpm:030mm 

. . 4.20 
SPECIAL OFF ER "Motor pack". All motors above . 14.00 
Suggested applications. Laboratory equipment. stirrers, 
pump drives. servo systems, positioning of aerials, dampers. 
doors. power for models trains. boats, drills, cutting wheels 
etc. 

S./1.E. for DATA SHEETS 

"Motivator" Curtain Cord Controllers 
A few of these new units have just become available. 
Ultra slim design. e.g. size 40 X 185 X 185mm. Screws flat 
on wall behind curtains without showing. Can be con- 
nected directly to existing corded curtains. Incorporates 
internal auto limit switches and power supply. May be 
operated remotely by 3 -way switch (supplied/. 
Motivator Model B with 2 year battery pack. Kit . . 18.00 

Fully assembled and tested as above 24.00 
Motivator Model M with mains power supply. Kit . 22.00 

Fully assembled and tested as above 30.00 
Additional information gladly supplied on request. All 
prices are inclusive in U.K. only. 

MAILORDER ONLY FROM 

AID -US PRODUCTS 
Dept. WW2, 8 Hillview Rd., Pinner 

HA54PA, Middlesex 
4101 

TECHNICIAN 
with electronics experience, for inter- 
esting and varied work connected 
with children's heart disease. 
Grading according to experience and 
qualifications. 

Write with details to : 

Consultant -in -Charge, 
Department of Clinical Physiology, 
The Hospital for Sick Children, 
Great Ormond Street, London WC1 

[4188 

BBC EQUIPMENT 

Power Road, Chiswick 
(Near Gunnersbury, Acton Town, 
and Chiswick Park Tube Station) 

SENIOR 
LABORATORY 
TECHNICIANS 

(Starting Salary £2,424 to £2,676) 
C. & G. Full Technological Certificate 
in Telecommunications or Electrical 
Technicians with Industrial Electron- 
ics or Communications (Courses 271 
or 281) H.N.C. or equivalent. 
For details of work, Pension Schemes, 
and other conditions of employment 
please telephone Mr. P. W. Green 
01-994 8541 or write to The Engineer- 
ing Recruitment Officer, BBC, Broad- 
casting House, London W1A IAA 
quoting reference 74.E.4079 W.W. and 
enclosing a self-addressed foolscap 
envelope. [4150 
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TWICKENHAM 
COLLEGE OF TECHNOLOGY 

Laboratory 
Technician 
Salary £1,905-£2,187 p.a. 
plus £146 threshold payment 

Required, to be jointly responsible for 
the Advanced Electronic, the Measure- 
ments and Electronics, and the Control 
Engineering Laboratories. 
The work requires initiative in the 
design of simple electronic equipment 
and responsibility for the servicing of 
a wide range of electronic apparatus. 
Applicants should preferably hold a 

suitable qualification (ONC or City & 
Guilds) and must have had practical 
experience in industry. 
Form from the Bursar, Twickenham 
College of Technology, Egerton Road, 
Twickenham, Middlesex (01-892 6656), 
returnable immediately. 

London Borough of 
RICHMOND UPON THAMES 

[4135 

TELEVISION ENGINEER 
A vacancy occurs for an additional TV. 
Engineer with an expanding Rental and 
Retail company. Applicant will prefer- 
ably have some colour experience. 
Large s/c flat available after trial 
period. Salary according to experience. 

Hydes of Chertsey Ltd., 
56/60 Guildford Street, Chertsey 63243 

[39 

BIAS ELECTRONICS LTD. 
have recently moved to larger premises 
and to meet the demand for our inter- 
nationally acclaimed professional tape 
recorders require 

TEST ENGINEERS 
with experience on high quality audio 
and tape recording equipment; 

JUNIOR TEST ENGINEERS 
with plenty of enthusiasm and the 
desire to gain experience in profes- 
sional audio; 

ELECTRONIC WIRE 
MEN/ASSEMBLERS 

capable of working to high standards 
and with the opportunity to progress 
to test and inspection. 
Take this opportunity to join a dynamic 
expanding company where you will be 

regarded as one of the team and not 
just a number. Good rates of pay and 

profit sharing scheme. 

For further information write or phone 

BIAS ELECTRONICS LTD. 
572 KINGSTON ROAD 
LONDON, SW20 8DR 

01-540 8808 or 01-540 9818 
[4167 

Muii 

1111 Require at Head Office, Chester 

ELECTRIC! TY 

SECOND ENGINEER 
Applications are invited from candidates possessing appropriate qualification and/or 

experience for the post of Second Engineer. 

The post is concerned with the commissioning and maintenance of communication 
equipment throughout the Manweb area and supervision of engineers and craftsmen 
engaged in such work. 

The equipment includes systems for data transmission, teleprinters, carrier communi- 

cation, voice frequency signalling, radio and automatic telephony. 

Previous experience with electronics is essential. 

Salary within the range £2,775/£4,000 per annum, plus £90 per annum availability 
allowance, and £145.95 threshold payment. 

Applications, giving full details, should be sent to the Secretary (Personnel), Manweb, 
Head Office, Sealand Road, Chester CH1 4LR, to arrive not later than 28th October, 
1974. 

14167 

ASSISTANT 
DIVISION MANAGER 

Electronics 
Newcastle Upon Tyne up to £5559 

British Gas are looking for an Assistant Division, Manager to be 
responsible to the Manager (Electronics and Instrumentation) for 
the evaluation and development of electronic instrumentation and 
communication equipment for lise throughout the Gas Industry, 
and for the provision of electronic services within the Research 
Station. 
You should have a good honours degree or the equivalent in 
electrical or electronic engineering, and at least four years in the 
development of electronic instrumelgation. 
Salary will be in the range £4335-£5559. 
Application forms may be obtained from the Manager/ 
Administration and Planning, British Gas, Engineering Research 
Station, Killingworth, PO Box 1LH, Newcastle Upon Tyne 
NE99 1LH, quoting reference RD/ERS/439/471/ WW. Closing 
date for applications 31st October. 

Finc your Gic ce in 3ritish Gas 
14190 
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THE PAPUA NEW GUINEA 
UNIVERSITY OF TECHNOLOGY 

PRINCIPAL TECHNICAL INSTRUCTOR 
TECHNICAL INSTRUCTOR 
(COMMUNICATIONS) 
Applications are invited for the above positions to staff a course leading to the Diploma in Communi- cations of this University. Equivalent to 3 years of full-time study, this is a sandwich course extend- ing over 4; years, and will train the high level sub -professional personnel required by the communications industry in Papua New Guinea. 

Principal Technical Instructor 
Under the general control of the Head of the Department of Electrical Engineering, the appointee will be responsible for detailed syllabus development, forward planning and administration, selection and ordering of equipment, and supervision of staff. He will also assist in the teaching programme. 
Applicants should have extensive practical experience in communications, experience in training, in technical teaching and have administrative ability. Possession of tertiary qualifications would be an advantage. The successful applicant will be required to take up his duties at the earliest possible date. 

Technical Instructor 
The appointee will be required to teach technical subjects within the Diploma in Communications course and to assist the Principal Technical Instructor with planning and syllabus development. Applicants should have good practical experience in communications, suitable technical qualifications, and desirably experience in the field of technical teaching. 

Salary: 
Principal Technical Instructor: $A11,970 range $Al2,921 per annum 
Technical Instructor : $A7,756 range $A8,694 per annum 

or: $A8,929 range SA9,443 per annum 
according to qualifications and experience. Allowances additional to salary totalling $A1,260 are payable in certain circumstances. Other benefits include fully furnished housing supplied at a nominal rental, 6 weeks leave per annum, with fares paid to Australia; lower taxation than Australia. 
Applications in duplicate should include full particulars of age, nationality, marital status and family, if any, qualifications, experience, present post, date of availability and the names and addresses of three referees from whom confidential enquiries may be made. 
Lae, the gateway to the Papua New Guinea Highlands, is a pleasant tropical town situated on the Huon Gulf. The town's population totals approximately 5,000 Europeans and 25,000 Papua New Guineans. Sporting facilities are particularly well catered for and the 18 -hole golf course is con- sidered the best in the country. 
Applications close on 15th November. 1974, and further particulars on Lae and the position may be obtained from 
The Registrar, 
The Papua New Guinea 
University of Technology, 
P.O. Box 793, 
LAE: PNG. 4197 

RADIO OFFICERS 
Do you have PMG I, PMG ll, MPT 2 years operating experience? 

Possession of one of these qualifies you for consideration for a Radio Officer post with composite signals organisation. 
On satisfactory completion of a 7 -month specialist training course, successful appli- cants are paid on a scale rising to £3,096 pa; commencing salary according to age -25 

years and over £2,276 pa. During training salary also by age, 25 years and over £ 1,724 
pa with free accommodation. 

The future holds good opportunities for established status, service overseas and promotion. 
Training courses commence at intervals throughout the year. Earliest possible appli- 

cation advised. 
Applications only from British -born UK residents up to 35 years of age (40 years if exceptionally well qualified) will be considered. 
Full details from: 

Recruitment Officer, 
Government Communications Headquarters, 

Room A/1105, Priors Road, Oakley, 
Cheltenham, Glos GL52 SAl 

Telephone Cheltenham 21491 Ext 2270 
[92 

TRAIN TO BE AN 

ELECTRONICS 
TECHNICIAN 

GELLER 
BUSINESS EQUIPMENT LTD., 
distributors of electronic calculating 
and dictating equipment, require a 
young man 17 plus as a trainee 
electronics technician. A well paid 
interesting career for an intelligent 
person prepared to work and study. 

Write or phone to: 

GELLER BUSINESS EQUIPMENT 
LTD. 

15 PERCY STREET, LONDON, WI 
Tel: 01-580 1614 

DEVELOPMENT ENGINEERS 
AND 

PROJECT ENGINEERS 
Required by a rapidly expanding 
Electronic Engineering Company pro- 
ducing R.F. Dielectric Heating Equip- 
ment. 
Applicants should have some theo- 
retical and practical experience of 
high power R.F. Techniques, though 
this need not necessarily be in the 
field of dielectric heating. 
Salary is negotiable in the range of 
£2,500--E3,500. 

Applications, giving age, details of 
experience and qualifications should 
be addressed to :- 

STRAYFIELD LIMITED, 
1 Tessa Road, 
Reading, Berks. RG1 8NT. 

[4186 

FIELD SERVICE 
ENGINEERS 

COMPUTERS 
Mini to main frame 

£2,500-£3,500 p.a. 
+ company car/allowance 

BUSINESS MACHINES 
Electro/Mech/Electronic 
£1,800-£2,400 p.a. 

+ company vehicle/allowance 

Eric Stack 

M.S.R. SERVICE 
01-388 1607 

362 Euston Rd. 
London, N.W.1 

14191 
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FW.O. BAUCH LIMITED have a vacancy for a 
SERVICE ENGINEER seeking interesting and 

varied work in the professional broadcasting and 
recording industry. Applicant would be responsible 
for servicing high quality condenser microphones 
and should have a good basic knowledge of elec- 
tronics and some mechanical aptitude. Experience 
in broadcasting or recording engineering would be 
an advantage, but is not essential, as training would 
be given. Excellent working conditions and above 
average salary. Apply to: F.W.O. Bauch Limited, 
49 Theobald Street, Borehatn Wood, or call 01- 
953 0091. [4138 

HI-FI AUDIO ENGINEERS. We require experi- 
enced Junior and Seniors and will pay top rates 

to get them. Tell us about your abilities. 01-437 4607. 
[19 

TEST ENGINEER required, varied work in audio 
field plus some digital. Future managerial 

prospects with small growing company. Salary com- 
mensurate with ability. Write full details Box 
WW4171. Harrow area. .. [4171 

WANTED 
-Radio and Electronic Technicians for 

workshops in London NWI. Working on 
advanced communication equipment. Salary range 
£1,500 to £2,500. Luncheon vouchers. Flexible 
hours, overtime opportunities. City and Guilds inter- 
mediate or equivalent experience an advantage. Why 
not ring for more information Mick Ryall 01-485 
4100 ext. 13 during the day or Peter Fischer 01-886 
9307 evenings. [4176 

YOUNG 
working foreman/manager for small 

expanding Audio manufacturing company. Ex- 
cellent future prospects. Good salary for hard 
worker. Tel: 01-868 0443. [WW4172 

ARTICLES FOR SALE 

AARVAK 
ELECTRONICS, 3 -channel sound -light 

converters, from £18. Strobes, £25. Rainbow 
Strobes, £132.-98A West Green Road (Side Door), 
London Nl5 5NS. 01-800 8656. [23 

ALL types of Electronic Components supplied on 
7 days free approval with priced invoice - 

simply return if unsuitable --competitive prices. 
Quotations on request. Box WW 4180. 

COLOUR T.V.'s-Bush CTV25 displayed working v £90+VAT. Large discounts for 3 -up. Non -workers 
available. Rediffusion wired Mono T.V.'s all screen 
sizes, new condition. Sumiks, 1532 Pershore Road, 
Birmingham, 30. Tel. 021-458 2208. [12 

COLOUR, 
UHF and TV SPARES. Colour and 

UHF lists available on request. 625 TV. If unit, 
suitable for Hi-Fi amp or tape recording, £6.75, P/P 
35p. Bush CTV25 colour, new power units complete, 
incl. mains TX, Electrolytics, rectifiers, etc.. £2.50, 
carr. 80p. New convergence panels plus yoke and 
blue lat., £3.85, P/P 40p. New Philips single standard 
convergence panels complete, incl. 16 controls, coils, 
P.B. switches, leads and yoke £5.00, P/P 40p. New 

con- 
vergence yoke anur 

Scan d blue 
Mullard 

lateral, £10.00. 
plus 

40. 
Mullard AT1025/05 Convergence Yoke, £2.50, P/P 
35p. Mullard or Plessey Blue Laterals, 75p P/P 
20p. BRC 3000 type Scan Coils, £2.00, P/P 40p 
Delay Lines DL20, £3.50, DLIE, DL1. £1.50, P/P 
25p. Lum. Delay Lines, 50p, P/P 15p. EHT Colour 
Quadrupler for Bush Murphy CTV 25 111/174 series. 
£8.25, P/P 35p. EHT Colour Tripler ITT TH25/1TH 
suitable most sets, £2.00, P/P 25p. KB CVCI Dual 
Stand. convergence panels complete incl. 22 controls, 
£3.75, P/P 35p. CRT Base Panel, £1.75, P/P 15p. 
Makers Colour surplus/salvaged Philips 08 panels 
part complete; Decoder, £2.50, IF incl. 5 modules, 
£2.25. T. Base, £1.00, P/P 25p. CRT base, 75p, P/P 
15p. GEC 2040 panels, Decoder, £3.50, T. Base, 
£1.00. ROB and Sound, £1.00, P/P 35p CRT Base 
75p, P/P 20p. B9D valve bases 1 P/P 6p. VARI - 
CAP TUNERS. UHF ELC 1043 NEW, £4.50, Philips 
VHF for Band 1 and 3, £2.85 incl. data. Salvaged 
VHF and UHF Varicap tuners, £1.50, P/P 25p. UHF 
TUNERS NEW, Transistorised, £2.85 or incl. slow 
motion drive, £3.85'. 4 position and 6 pos. push- 
button transistorised, £4.95. All tuners P/P 35p. 
MURPHY 600/700 series complete UHF Conver- 
sion Kits incl, tuner, drive assy., 625 IF amplifier, 
7 valves, accessories housed in cabinet plinth assembly, 
£7.50 P/P 50p. SOBELL/GEC 405/625 Dual standard 
switchable IF amplifier and output chassis incl. cct., 
£1.50 P/P 35p. THORN 850 Dual standard time 
base panel, £1.00 P/P 35p. PHILIPS 625 IF amplifier 
panel incl, cet., £1.00 P/P .30p. VHF turret tuners 
AT7650 incl. valves for K.B. Featherlight, Philips 
19TG170, GEC 2010, etc., £2.50. PYE miniature in- 
cremental for 110 to 830, Pam and Invicta, £1.00. 
A.B miniature with UHF injection suitable K.B, 
Baird, Ferguson, 75p. New fireball tuners Ferguson. 
HMV, Marconi, £1.90 P/P all tuners 30p. Mollard 
110° mono scan coils, new suitable all standard 
Philips, Stella, Pye, Ekco, Ferranti, Invicta, £2.00, 
P/P 35p. Large selection LOPTs. FOPTs available for 
most popular makes. PYE/LABGEAR transistd. Mast- 
head UHF Booster, £5.75, Power Unit, £4.65 P/P 
30p or Setback battery operated UHF Booster. £4.65 
P/P 30p. 200+200+100 Mierofarad 350v Electrolytic, 
£1.00 P/P 20p. MANOR SUPPLIES, 172 WEST END 
LANE, LONDON. N.W.6 (No. 28, 59, 159 Buses or 
W. Hampstead Bakerloo and Brit. Rail). MAIL 
ORDER: 64 GOLDERS MANOR DRIVE, LONDON. 
N. W. 11. Tel. 01-794 8751. [60 
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BRENT AND HARROW 

Area Health Authority 
(HARROW DISTRICT) 

NORTHWICK PARK HOSPITAL 
AND CLINICAL RESEARCH CENTRE 
Watford Road, Harrow, Middlesex, HA1 3UJ. Tel: 01-864 5311 

ELECTRONICS TECHNICIAN 
required to service and calibrate a wide range of equipment used for medical, surgical 
and engineering purposes. The successful applicant will work closely with medical 
and other professional staff. 

Salary: Grade III -£2,316-£2,943 including London Weighting, plus threshold 
payments. 

The hospital will have over 800 beds by 1975 and is closely allied with the Clinical 
Research Centre. Good staff facilities and a pleasant working atmosphere. Active social 
club. Temporary single accommodation may be available. 

Further particulars and application form from Miss P. Knight, Staffing Officer, 
Personnel Department, Ext. 2001. 14140 

Engineering 
Instructor 

(-The Independent Broadcasting Authority requires an Electronics/Electrical Engineer 
with previous training experience to join a small training unit based at its Stockland 
Hill Transmitting Station near Honiton in Devon; appropriate relocation expenses 
will be paid where necessary. 

With line responsibility to the Senior Engineer - Training,, the Engineer will assist 
with syllabus preparation; advise instructional methods and visual aids and lecture 
and demonstrate to staff. Current instruction is largely concerned with training 
station staff in the maintenance of new and existing television transmission equipment; 
other courses, current and planned, include workshop practice and R.F. and video 
measurement techniques; 

Candidates should be experienced instructors and should hold HNC in Electrical or 
Electronic Engineering or an equivalent qualification. They should have at least 
3 years experience in television transmission engineering, preferably including 
operation and maintenance of UHF colour transmitters; a good knowledge of solid 
state devices, logic systems and circuitry, and associated techniques is essential. 

Starting salary will be in the range of £3,238-£3,928 per annum. 

7 

IBA 
INDEPENDENT 
BROADCASTING 
AUTHORI'T'Y 

Those interested should write or telephone for an application form quoting Ref. No. 
W W/2556 to : The Assistant Personnel Officer - Recruitment & Training, 
Independent Broadcasting Authority, Crawley Court, Winchester, Hants. 

`SO2l 2QA. Tel: Winchester 822599. 4183 

ESSENTIAL BOOKS 
MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK 
Gives circuits, data and illustrations plus some valuable modifications for amateur use for commercial radiotelephone equipment 

including PYE and other popular makes. Available mid -November. £4.75, p.p. 35p. 

HOW TO MAKE 2M & 4M CONVERTORS FOR AMATEUR USE 
Fully comprehensive. Contains circuits, lay -outs, components lists, diagrams and full instructional notes. 60p. p.p. 15p. 

HOW TO MAKE WALKIE-TALKIES FOR LICENSED OPERATION 
40p, p.p. 15p. 

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES 
The most comprehensive book yet written about waveguides, transmission lines, cavity resonators. Over 500 pages. Ideal for 

anyone interested in RADAR and UHF. Published at f 11.50. Special offer £4.50, p.p. 50p. 

RADIO BOOK CATALOGUE 
Send for this fully comprehensive catalogue of radio books. Free 

THE BARGAIN BOOK GAZETTE 
Contains thousands of interesting new and out of print books at bargain prices. Subjects include all types of hobbies, collecting, 

1001 interests. Published regularly and sent free on request. 

GERALD MYERS (Publisher & Bookseller), 138 Cardigan Rd., Headingly, Leeds 6. (Callers welcome.) 
420 

i 
Radio Book Catalogue f A f e k k' 
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Articles for Sale -continued 

COMPLETE Akai portable VTR system, compris- 
ing camera, pistol grip, tv tuner, rf converter, 

portable tape recorder in carrying case with shoulder 
strap, charger, VOA -7 microphone, tapes and all 
cables. All very little used and: in excellent condi- 
tion. £600 o.n.o. Phone 01-568 0151 for demonstra- 
tion. [4137 

CONSTRUCTION AIDS -Screws, nuts, spacers, 
etc., in small quantities. Aluminium panels 

punched to spec. or plain sheet supplied. Fascia 
panels etched aluminium to individual requirements. 
Printed circuit boards -masters, negatives and 
board, one-off or small numbers. Send 9p for list. 
Ramar Constructor Services, 29 Shelbourne Road, 
Stratford on Avon, Warwks. Tel. Stratford on Avon 
(std 0789) 4879. [28 

EX -GOVERNMENT MULTITRACK, studio and 
professional tape recorders, from £50. S.A.E. 

details. A. E. Wright and Son, 10 Church Street, 
Dowlais, Glamorgan. [4173 

FLEXOWRITER (paper tape typewriter) £38. 
Ekco ttl counter -timer, £18. Electronic Assoc- 

iates VARIPLOTTER (X -Y plotter) £145. Ferranti 
Magnetic Memory DRUM, £49. Solartron ac volt- 
meter, £6. Singer 7102 Data Terminal, ASCII coded 
with serial pulse input/output available. Hardly 
used, £185. Singer 7151 Telegraph Adapter Unit, 
£15. H -P 6 speed mag, tape (new) £38. 400Hz 
Inverter, £9. EMI Studio Echo, £75. EMI L4 
portable tape recorder, £66. HIGHEST QUALITY 
NEW AND SECONDHAND WORD PROCESSING 
MACHINES ALWAYS AVAILABLE FROM £300 
TO £800. Computer Appreciation. Phone Raymond 
ffoulkes, Godstone 3106, or Richard Totman, 
Otford 3256. 14189 

FOR SALE new and surplus components, test 
gear etc., 3fp stamp for catalogue. [4/57 

ACOUSTICAL Society America 1962-68. Offers 
to Box No. W.W. 4155. 

FALISMILE equipment for sale suitable for 
weather satellite pictures. Mufax transmitter, 

receiver and power unit. Mr. Shann, 112 Great 
Titchfield Street, London, W.I. 01-636 8280. [4194 

ADDERS 8ft loin closed-21ft extended, £23.54, 
delivered. Home Salm Ladder Centre (WW2), 

Haldane (North) Halesfield (I) Telford, Shropshire. 
Tel: 0952-586644. 132 

LOW-COST I.C. MOUNTING. Ideal for the 
amateur, essential for development work and 

industry. S.A.E. details and sample. P.K.G. Elec- 
tronics, (WW), Oak Lodge, Tansley, Derbyshire. 

[4136 

MARCONI TF801B/2 12-425 MHz Signal Gen- 
erator. Good condition, £80. Telequip, 720 

Scope, £20. PSG -1 T.V. Sig. GEN., £12. 01-670 
6877 evenings. [4153 

MURPHY solid state 405/625 S & V I.F. Sweep 
generator with marker pips; Aces and Manual. 

As new. Cost £120. Offers. Cooke, "Burley", 27 
Three Acre Drive, Barton -on -Sea, Hants. Tel: New 
Milton (Hants) 610660. [4151 

MULLARD ferrite cores LA3 100 to 500 kHz 
SOp; LA4 10 to 30 kHz. 75p; LA 2100 3 to 

200 kHz 50p. Toroids approx sizes 0.D. 101. 6 M.M. 
I.D. 50.8 M.M. Widely used in frequencies from 
500 kHz to 2 Mhz. 50p. Small toroids O.D. 
12.7 M.M. 1.D. 6.35 min effective permeability 700. 
50 for £2.50. Enquiries invited for other ferrites, 
cores, beads, tubes etc. Ceramic formera L23 M.M. 
diam. 13 M.M. Bore 1 end 8 M.M. other end 4 
M.M. 100 for £1.50. Very large quantities of all 
above components ex Stock. Also available large 
quantities of Polyester, Ceramic, Polystyrene, and 
Electrolytic capacitors relays, key switches etc. 
Please add 8% V.A.T to all orders. Mail order 
only. Xeroza Radio, 1 East Street, Bishop's 
Tawton, Devon. [4185 

NEW unused digital multimeter mains or battery 
all normal A/C D/C ranges. Four digits 0.1% 

accuracy over 25 ranges. Cost £98 accept £72. 
Phone after 7.00 p.m. 01-560 1084. [4184 

OSCILLOSCOPE Solartron CD1220 24 MHz dual 
beam plug-in. Dual timebase, Good condition. 

£120. Farnham 21071. [4154 

SINCLAIR Calculators. Lowest ever prices. Cam- 
bridge -ready built, £18.95. Scientific, £2650. 

Executive Memory, £31. Prices fully inclusive 
mail order only. Valence Electronics, 2A Casal 
Street, Droylsden, Manchester. [4152 

SUPERB Instrument Cases by Bazelli manufac- 
tured from heavy duty PVC faced steel, choice 

of 212 types. Send for free list. Bazelli Instrument 
Cases, Dept. 22, St. Wilfrids, Foundry Lane, 
Halton LA2 6LT, near Lancaster. [4146 

RADIO, T.V. and other valves, large stocks, 1930- 

1974. Many obsolete. S.A.E. for quotation. Price 
list 15p. Also available a large range of transistors 
and Styli Cox Radio. The Parade, East Wittering, 
Sussex. WEST WITTERING 2023. [4092 

'TOSHIBA Cathode Ray Tubes Type 75AKBI. 3" 
Flat face high definition tube suitable for tran- 

sistorised oscilloscope. New and unused. £9.50 each 
plus VAT. Phone Canterbury. 68597. [4170 

VACUUM is our speciality. New and second-hand 
rotary pumps, diffusion outfits, accessories, 

coaters, etc. Silicone rubber or varnish outgassing 
equipment from £40. V. N. Barrett (Sales) Ltd., 
1 Mayo Road, Croydon. 01-684 9917. [24 

WIRELESS WORLD 0 143 Copies, offers for 
the lot to Box No, W.W. 4156. 

9A V BATTERY CHARGERS. Basic 6 amp 
ner Charger £36. Automatic Trickle Charge, £48. 
12 amp Charger for charging two battery banks 
simultaneously with independent automatic trickle 
charge, £62. Prices+VAT+Del. Send for leaflet or 
send cheque or PO to Lark Electronics Ltd., 33 
Western Road, Lymington, Hants. Tel. Lym 3822 
or 5806. [4142 

60 KHz MSF Rugby and 75 KHz Neuchatel Radio 
Receivers. Signal and Audio outputs. Small, 

compact units. Two available versions. Tholes, 
Bristol Road, Sherborne (3211), Dorset. [21 

ARTICLES WANTED 

ELECTRO -TECH 
COMPONENTS LTD. 
Are buyers of all types of electronic 
components and equipment. They will 
be pleased to view clearance stocks 
anywhere in Great Britain at one or 
two days notice 

and negotiate on the spot ! 

ELECTRO -TECH 
COMPONENTS LTD. 

315/317 Edgware Road, London, W.2 
Tel : 01-723 5667. 01-402 5580 

[37 

GRAMPIAN or B.B.C. type Cutterheads complete 
or in parts. Any condition accceptable. Box No 

WW 4029. 

TOP PRICES PAID 
for semiconductor and com- 
ponent redundant or excess 

inventories 

P.R.S. ELECTRONICS 
126 Headstone Road 

Harrow, Middlesex 
Tel: 01-965 6864 

[34 

WANTED 
MARCONI BRIDGE 
TYPE TF 868 A024 

Please contact 
Mr. Campbell at Aberdeen 52816. 

[4161 

WANTED, all types of communications receivers 
and test equipment. -Details to R. T. & I. 

Electronics, Ltd., Ashville Old Hall, Ashville Rd., 
London, E.I1. Ley. 4986. [63 

CAPACITY AVAILABLE 
AIRTRONICS LTD., for Coil Winding -large or 

small production runs. Also PC Boards Assem- 
plies. Suppliers to P.O., M.O.D., etc. Export 
enquiries welcomed. 3a Walerand Road, London, 
SE13 7PE. Tel. 01-852 1706. - [61 

aask1 Crasiiltaíts 
SU LAMUSS 

UNIT 5 NEWNHAM INDUSTRIAL ESTATE 
PLYMPTON, DEVON. 

TEL: PLYMOUTH 30494 
ELECTRONIC DESIGN CONSULTANTS WITH 
ENGINEERING FACILITY FOR PROTOTYPE 

MANUFACTURE AND SMALL PRODUCTION RUNS. 14192 

BATCH Production Wiring and Assembly to 
sample or drawings. Deane Electricals, I9B 

Station Parade, Ealing Common, London, W.5. Tel: 
01-992 8976. [20 

CAPACITY available to the Electronic Industry. 
Precision turned parts, engraving, milling and 

grinding both in metals and plastics. Limited capa- 
city available on Mathey SP33 JIG BORER. Write 
for lists of full plant capacity to C.B. Industrial 
Engineering Ltd., 1 Mackintosh Lane, E9 6AB. 
Tel. 01-985 7057. [14 
COMPONENT ASSEMBLY, Wiring and Test of. v P.C.Bs, Electronic panels and Chassis, Proto- 
types designed, Batch production undertaken. 
DAVANT ELECTRONICS, 11 Ellesmere Road, 
Shrewsbury. Tel. Shrewsbury 50550 or Bomere Heath 
(Shrews) 682. [4080 

DESIGN, development and production of 
Electronics circuits and systems, P.C.B. design, 

layout and production- Assembly and wiring of 
boards and equipment. Midland Electronic Services, 
5 Pass Ave., Whittington, Staffs. Phone 432086. 

[4181 
ELECTRONIC and Electro -Mechanical design and 

development services offering one off design or 
developments to production. Single circuits or com- 
plete systems. D.C.A. Electronics, 19 Church Street, 
Warwick. Tel. Warwick 44992. [4081 

LABELS, Nameplates, Fascias on anodised 
aluminium. Any quantity, superb quality, fast 

delivery. G. S. M. Graphics Ltd., 1-5 Rectory Lane, 
Guisborough (02873-4443), Yorks. 14005 

MANCHESTER, Small batch production, wiring 
assembly to sample or drawings. Specialists in 

printed assembly. R.A.K. Auto Electronics, Rad- 
cliffe, Lancs., Tel. 061-773 7025. [4159 
SMALL Batch Production, wiring assembly, to 

sample or drawings. Specialist in printed circuit 
assemblies. D. & D. Electronics, 2 Bishopsfleld, 
Harlow, Essex. Harlow 33018. 117 

COURSES 
RADIO and Radar M.P.T. and C.G.L.I. Courses. 

Write: Principal, Nautical College, Fleetwood, 
FY7 8JZ. [25 

NEW GRAM AND SOUND 
EQUIPMENT 

GLASGOW HI FI, Recorders, Video, Communica- 
tions Reciever always available we buy sell and 

exchange for photographic equipment. Victor Morris 
Audio Visual Ltd., 340 Argyle Street, Glasgow, G.2; 
31 Sauchiehall Street, Glasgow, G.1; 8/10 Glassford 
Street, Glasgow, 0,2. Tel: 041-221 8958. 111 

RECEIVERS AND AMPLIFIERS - 
SURPLUS AND SECONDHAND 

HRO RxSs, 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 

SIGNAL generators, oscilloscopes, output meters, 
wave voltmeters, frequency meters, multi -range 

meters, etc., etc., in stock. -R. T. & I. Electronics, 
Ltd., Ashville Old Hall, Ashville Rd., London, E.11. 
Ley. 4986. 164 

SERVICE AND REPAIRS 
DESIGN, development, repair, test and small pro- 

duction of electronic equipment. Specialist in 
production of printed circuit assemblies. YOUNG 
ELECTRONICS LTD., 184 Royal College Street, 
London NWI 9NN. 01-267 0201. 129 

SCRATCHED TUBES. Our experienced polishing 
service can make your colour or monochrome 

tubes as new again for only £2.75, plus carriage £1. 
With absolute confidence send to Retobe Ltd., North 
Somercote Louth, Lines, or 'phone 0507-85 300. 

127 
TAPE RECORDING ETC. 

IF quality, durability matter, consult Britain's 
oldest transfer service. Quality records from your 

suitable tapes. (Excellent fund raisers for schools). 
Modern studio facilities with Steinway Grand. - 
Sound News, 18 Blenheim Road, London, W4. 
Tel. 01-995 1661. [4009 

RECORDS MADE TO ORDER 

DEMO DISCS 
MASTERS FOR 

RECORD COMPANIES 
VINYLITE 

PRESSINGS 

Single discs, I-20, Mono or Stereo, delivery 4 days 
from your tapes. Quantity uns 25 to 1.000 records 
PRESSED IN VINYLITE IN OUR OWN PLANT. 
Delivery 3-4 weeks. Sleeves/Labels. Finest quality 
NEUMANN STEREO/Mono Lathes. We cut for 
many Studios UK/OVERSEAS. SAE list. 

DEROY RECORDS 
PO Box 3, Hawk Street, Carnforth, Lanes. 

Tel. 2273 
[82 

VALVES WANTED 
WE buy new valves, transistors and clean new com- 

ponents, large or small quantities, all' details, 
quotation by return.- Walton's, 55 Worcester St., 
Wolverhampton. [62 



Wireless World, November 1974 a115 

ARTICLES FOR SALE 

CLASSIFIED 

ee prices opower Inyour profits 
Goods 

Price 
L2.10 

IIP 
12p 
30p 
05p 
45p 

7.sp 
15p 
I5p 

L2.40 
L2.40 
C2.00 
C2.00 

TOSHIBA VALVES Goods Goods 

Type 
Goods Type Price Type Price 

Price (p) PL508 67.0 AF 15 23p 
DY87 30.0 
DY802 30.0 
ECC82 28.0 
EF80 29.5 
EF183 34.5 
EF184 34.5 
EH90 31.5 
PC900 24.5 
PCC89 40.0 
PCC i 89 41.0 
PCF80 31.5 
PCF86 39.0 
PCF801 42.0 
PCF802 40.0 
PCL82 39.0 
PCL84 34.0 
PCL85 39.5 
PCL86 41.0 
PFL200 55.5 
PL36 55.5 
PL84 25.0 
PL504 60.5 

PY88 35.5 AF 16 23p 
PY500A 85.0 AF 17 23p 
PY800 29.0 AF IB 50p 
SEMI -CONDUCTORS AF 39 42p 
AC127 17p AF 78 45p 
AC128 I5p AF 80 45p 
AC14IK 30p AF 81 45p 
AC142K 30p AF239 45p 

151 I 20p BAI 45 14p 
ACI54 18p BC107 1 I 

ACI55 18p BCI08 11p 
AC156 20p BC109 12p 
AC176 22p BC113 25p 
AC187 19p BCI16 25p 
ACI87K 30p BCI17 20p 
AC188 20p BC125 25p 
ACI88K 30p BCI32 25p 
AD142 45p 8C135 20p 
ADI49 40p BC137 25p 
A0161 38p BC138 40p 
AD162 38p BC142 26p 
AF114 24p BC143 30p 

Type 
BC147A 
BC 148 
BC 149 
BC 153 
BC154 
BC157 
BC158 
BC 159 
BC 173 
BC1788 
BC 182L 
BC 183L 
BC 187 
BC214L 
BD 124 
BDI31 
BD 132 
BD235 
BD237 
BOX32 
BFI15 
BF160 
BF167 

Goods 
Price 

08p 
08p 
12p 
20p 
22p 
12p 
10p 
14p 
18p 
20p 
12p 
12p 
28p 
15p 
70p 
45p 
45p 
49p 
52p 

C2.40 
20p 
20p 
20p 

ENT RECTIFIER TRAY ASSEMBLIES 
Type 
ITH Decca Col. 

Goods Price 
£4.50 

Type 
11 TAM Philips G8 

Goods Price 
f4.50 

ITN GEC/Sobell C4.50 TCO Pye/Ekco f3.50 
2TO 1400 + 950 Mk 11 

2TAK 1500 5 Stick 
f 1.85 
C2.00 

11 TAO ITT/KB 
3 TCU BRC 3000 

£4.50 f 5.00 
2DAF 1500 3 Stick f 1.85 11 TAZ GEC 2010 C5.35 
2HD 950 3 Stick £1.70 12 MONTHS GUARANTEE 

PR S qi 

Type 
BF173 
BF178 
BFI79 
BFI80 
BFt81 
BF184 
BF185 
BF194 
BFI95 
BF196 
BF197 
BF198 
BF200 
BF218 
8E224 
BF258 
BF336 
BF337 
BFX86 
BFY50 
BFY52 
BSY52 
BT106 

Goods 
Price 

25p 
35p 
40p 
35p 
35p 
21p 
21p 
I5p 
I5p 
20p 
17p 
23p 
25p 
30p 
35p 
40p 
28p 
35p 
28p 
22p 
20p 
35p 

£ 1.40 

Type 
BUI08 
BY 126 
BY127 
E.1222 
I N60 
MJE340 
OA202 
007 I 
OC72 
BU 105/02 
2SC1172B 
R2008B 
R20108 
INTEGRATED 
CIRCUITS 
TAA550 49p 
TBA120AS £1.00 
TBA120SQ £1.00 
TBA540Q £1.75 
TBA560CQ L2.40 
TBA920Q £2.90 
TBA990Q £2.90 
SN76013ND L1.50 

COLOUR TUBES 

lYW 
19" A49/191X 
20" 5100.E322 
22"A58/120X 

Goods Price 
48.00 
49.75 
53.25 

FULLY GUARANTEED 

'e r 1 Tí1`^77?^",r...r....r,1S31. , , 2X, ,"`7.,Tri' ,. 

Rhode & Schwarz 
UHF Selective voltmeter 4701960 MHZ Type USVF .. £475 
UHF Test RX 2801940 MHZ with harmonic opp up to 

£425 
Wendel & Goltermann 
Colour TV distortion measuring set 625 line Type 

£275 
Racal 
RX Terminal Type R119 AMISSB Comprising RA117 

with sideband adaptors, etc. .. .. .. .. £450 
Collins 
AMISSB Digital syntResised readout TX/RX 2130 

MHZ 500W Type NWT -6 .. .. .. .. £754 
Pye Telecom 
Insertion loss scanner No24A 50KH7r to 8MHZ .. £55 
AC10 PSU 12V £25 
VM1 Marine RIT 24V 6chn With xtats chn 6, 8, 10, 12, 

.. .. .. .. £A 
W15FM 3CHN LIB Dash mount 12V .. £75 
PTC 101010W audio PIA 24V ideal for marine use .. £10 
PTC Westminster 6 to 12V convertor .. .. .. £0 
Marconi 
'ATALANTA' Communications Rx 15Kca to 28Mhz .. £275 
Suppressed zero voltmeter TF1377 .. .. £35 
UHF Convertor unit LIO Fret 400 to 900 MHZ .. .. £35 

BRENT ELECTRONICS & COMMUNICATIONS 
1 Cromwell Avenue, Grimsby, S)Humberside (0472) 55448 

24 HOUR ANSAPHONE 4162 

CARBON FILM RESISTORS -E12 SERIES 
High Stab. (W OR (W 5%. 1p, 7591100, £53011000 
(22s2-1 Msl). 

RESISTOR KITS 2212-1Ms2 E12 SERIES 
10E12 KIT 10 of each value (Total of 570) =,W, £3.05: 
(W, £3.05; .25E12 KIT 25 of each value (Total of 1425) 
,W, 4435; iW £e45. 
METAL FILM KITS ALSO AVAILABLE. 
CATALOGUE No. 3 (Approx. 2000 Parts) 209. 

C.W.O. P. & P. 10p on orders under £5. Overseas at cost. 

B.H. COMPONENT FACTORS LTD 
Dept. WW, 61 Cheddington Road, PITSTONE, 

Nr. Leighton Buzzard, Beds. LU7 9AQ. 
Cheddington (0296) 668446 

(32 

ENAMELLED COPPER WIRE 
S.W.G. 

10 to 14 
15 to 19 
20 to 24 
25 to 29 
30 to 34 
35 to 40 £2.35 £1.35 

All the above prices are inclusive in U.K. 

COPPER SUPPLIES 
102 Parswood Rd Withington, Manchester 20 

Telephone 061-224 3553 
185 

11b reel to lb reel 
£1.90 £1,05 
£2.00 

£1.15 
£2.10 £1.20 
£2.20 £1.28 

COMBINED PRECISION 
COMPONENTS PRESTON)LIMITED 
194-200 North Road, Preston PR1 1 P 

Telephone. 55034 Telex 677122 

SURPLUS BARGAINS 
KLEINSCHMIDT S.C.M. 
TELEPRINTER OUTFITS 

Comprising. Teletypewriter (page printerltypeTT-271 B/FG 

(known as Kleinschmidt 160) Reperforator-Transmitter(tape 
printer) type TT-272A/FG with table FN-65/FG. Both units 

are supplied with change wheels, the whole equipment 
operates on 115 or 230V 50 cycles in very choice condition 
f55. Icar, £41. 
ELECTRONIC TIMER KITS 08 sec to 100 sec comprises 
A.E.I. Transistorised Module. Relay and all electrical 
components for 115 or 240V AC operation £ 1.75125pí VAT 
2Op. Veedor root 4 -digit resettable counters 115V £1.25 

18p1. Printed Circuit Kits. £125125p) total with VAT f 1.65. 

AMPEX VIDEO TAPE 2 in. X 1670 NEW £9 (50p). AVO 

CT38 Electronic Test Meters £18 1£11. FERRIC 

CHLORIDE 25p alb. (16p). 10 lb £2.50 (paid). Kent Chart 

recorders 115V AC £20 11.501. Multipoint Kent Chart 

recorders £30 (£1.501. TELEPRINTER Papers and Tape. 

8-1 in. rolls 3 -ply, carbon/buff manilla 60p per roll (32p). 
B} in. rolls 7 -ply NCR no carbon required. white. £ 1 (32p). 

's in., 2 in. core, white. E2 per bon of 8 rolls (52p). 

ä in., 2 in. core. buff. £2 per bon of 10 rolls (52p). 
Friden Tape £2 per box,of 6 rolls (52p). Loads of surplus to 
clear. Large SAE for List. 

ALL PLUS VAT 8% 

CASEY BROS. 
233-237, Boundary Road, St. Helens, Lance. 86 

EXPRESS 
Prototype Printed Circuits 

Fastest in London Area 
Also medium production runs, call -offs, etc. 

Electronic & Mechanical 
Sub -Assembly Co. Ltd. 

Highfield House, West Kingsdown, 
Nr. Sevenoaks, Kent. 

Tel: West Kingsdown 2344 140 

CRYSTALS 
Fast delivery of prototype and production 
military quality crystals. Competitive prices 
all frequencies; LF crystals a speciality. 
Details from 

INTERFACE INTERNATIONAL 
29 Market Street, Crewkerne, Somerset 
Tel: (046031) 2578. Telex: 46283.135 

BUILDING or PURCHASING 
an AUDIO MIXER 

pre -amp, autofade, V.U. or audio monitor, 
V.E. mixer, driver or power supply etc , , 

First consult: 

PARTRIDGE ELECTRONICS 
Ref. W.W. 

21-25 Hart Road, Benfleet, Essex 
Established 23 years [43 

,4 

zeroes 
Build a mixer to your own 
spec. using our easy to Wire 

AUDIO MODULES 
For full details contact i chard Brown 

at Zero 8 8, 115 Hatfield Road. 
St, Albans, Herts, AL1 ì Tel.63727 

HI FIDELITY MODULES made and tested. 
07.250 

Linsley Hood, D.C. coupled 75W L14.00* 
Linsley Hood, pre -amp (75W) L13.50 
Bailey Quilter, pre -amp L8.50 
Toshiba I.C. Stereo, pre -amp L12.00 

*Excl. Heat Sinks. 
TELERADIO HIFI, 325 Fore St., London, N9 OPE. 

01-807 3719. ( Closed Thursday ) [33 

Linsley Hood, Class A 
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ECONOMIZE ON SEMICONDUCTORS 
All prices include VAT 

* Special low prices on 741C * Plastic 3 terminal Regulators * Economical Digital Clock IC * Low -price DIL Sockets 

709C Op Amp 8 pin DIL 
723C Reg. + data 14 DIL 
741C Op Amp 8 pin DIL 
748C Op Amp 8 pin DIL 
NE555 Timer + data 8 DIL 
CA3046 Array 14 pin DIL 
TDA1405 Reg. 5V 650mA 
TDA1412 Reg. 12V 500mA 
TDA141 5 Reg. 15V 450mA 
BC107, 108, 109 
BC182, 184 
BC212, 214 
H -P Red -i" LED 
H -P Red 0.2" LED 

1+ 
p 

34 
65 
32 
39 
76 
76 

100 
100 
100 

10 
11 
12 
18 
19 

10+ 
p 

32 
63 
30 
37 
73 
73 
92 
92 
92 
9.5 

10.5 
11.5 
16 
18 

25+ 
p 

30 
59 
29 
35 
69 
69 
85 
85 
85 

9 
10 
11 
15 
17 

p 
BC109C 11 BZY88C- 
BC177 18 3V3 -15V 
BC178 18 2N3702 
BF244 24 2N3704 
BF244B 27 2N3708 
BFY51 17 2N3055 

p 

1N914 
11 1N4001 
12 1N4002 
12 1N4004 
10 1N4148 
48 

p 

5 
5 
5 
7 
5 

TTL Mixed Prices 
1 + 10+ 

p p 

7400 
7402 
7403 
7404 
7405 
7410 
7413 
7420 
7430 
7442 
7447 
7473 
7474 
7476 
7486 
7490 
7492 
7493 
74121 

19 
19 
19 
20 
20 
19 
19 
19 
19 
80 

120 
42 
40 
46 
40 
65 
65 
65 
50 

18 
18 
18 
19 
19 
18 
18 
18 
18 
76 

110 
40 
38 
43 
38 
60 
60 
60 
46 

AY -5-1224 Digital Clock IC, 12 or 24 hr operation, 7 segment or BCD outputs. Drives LED, Minitron, Neon displays, simple interfacing, 16 DIL pack + circuits. IC + data £4.65. H -P 5082- 7740 0.3" digits £2.20. IC + 4 0.3" digits £12.50. IC, 4 0.3" digits, transistors and transformer £15.00. 

TCA940 Audio Power Amplifier 10W + data + circuit £2.60 
TAD100 Radio IC + IF filter + circuit £1.60 

DIL Sockets 8 pin 11p; 14 pin 12p; 16 pin 13p 
Carbon film High Stability ¡W 5% Resistors, 10 ohm -2M2 1p ea, 10 9p, 100 80p same value. 

By return service. Prices include VAT. P & P 8p (UK), overseas at cost. All items new, TI, Motorola, Mullard, SGS, etc. SAE lists, enquiries. Colleges, etc., supplied. 

SILICON SEMICONDUCTOR SERVICES 
41 Dunstable Road, Caddington, Luton, Beds LU1 4AL 40 

DOUGLAS For Transformers 
* Comprehensive stock range 

* Rapid prototype service 
* Quantity production orders. 

Douglas Electronic Industries Ltd., 
Eastfield Road, Louth, Lincolnshire LNII 7AL. 
Tel: Louth (05-07) 3643 Telex: 56260 4007 

ELECTRONIC 

VACANCIES 
Engineers 

Draughtsmen Designers 

Service and Test Engineers 

Technicians Technical Authors 

Sales Engineers 

£1,600-£5,000 pa 
Permanent or Contract 

Phone MICHAEL NORTH 
01-387 0742 

MALLA TECHNICAL 
STAFF LIMITED 

334 Euston Rd., London NW1 3BG 
195 

COVENTRY COLOUR 
* Bush CTV 25 colour TV's serviced 
to retail standards no further work 
necessary - £80. 

* GEC 19ins £70 : 25ins wired colour 
TV's working f70 N.W. Aerial con- 
version kits for the above excluding 
tuner £15 single standard monogrome. 
Quantity only P.O.A. All prices 
subject to VAT. 

COLOURCARE 
ARDEN STREET, COVENTRY 

Tel: Coventry STD (0203) 79400 

CLASSIFIEDS 
Lineage 
Displayed 
4 Page 

z Page 
Full Page 

Wireless World, Dorset 

66p Per line (Min. £1.98) 
£4.68 Per Single Column Centimetre 
£68.64 
£ 135.96 
£264 

Write to: 
Allan Petters, 

House, Stamford Street, London SE1 9LU. 
Or ring 01-261 8508 or 01-261 8423 
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APPOINTMENTS 

COMMUNICATIONS 
DIVISION 
MANAGER 
To implement control and develop the 
expansion of our Communications Division. 
A no -limit post for the man with a convincing 
track record and thrustful personality. Ideally 
30-36, the successful applicant must have a 

success record in sales to overseas govern- 
ments and engineering experience in HF 
SSB and VHF FM, together with ability to 
develop administration and sales structure. 
Willingness to travel world-wide and to 
think in terms of a starting salary of £3,500 
with income profit linked thereafter. 
Quickly to 

AEL 
Mr. M. H. Nicholas, 
AERO ELECTRONICS (AEL) LTD, 
Gatwick House, Horley, Surrey RH6 9SU. 
Tel. (029-34) 5353. 

14202 

CHELSEA 
COLLEGE 

University of 
London 

ELECTRONICS TECHNICIAN 
GRADE 3 required for interest- 
ing work in Applied Acoustics 
research group. Salary scale 
£1,878 to £2,148 per annum 
including £228 London Allow- 
ance plus Threshold Payments. 
Further details and applica- 
tion forms from the Depart- 
mental Superintendent (3AA), 
Departments of Physics and 
Electronics, Pulton Place, Lon- 
don SW6 5PR. 4199 

THE POLYTECHNIC OF NORTH LONDON 
Holloway Road, N7 8DB 

Department of Chemistry 
APPLICATIONS ARE INVITED FOR 
THE FOLLOWING APPOINTMENTS: 

1. LABORATORY TECHNICIAN GRADE 4 is required in 

the Spectroscopy section of the Department. Duties will 
involve operation, maintenance and construction of elec- 
tronic and scientific instruments. Applicants should have 
experience in electronics, but specific knowledge of spectro- 
scopic instruments is not essential. Normally, candidates 
should hold C & G/IST Ordinary Certificate, ONC, or an 
equivalent qualification and have seven years' experience. 

2. LABORATORY TECHNICIAN GRADE 3 is required 
immediately for work in the instrument service section of 
the Department. The person appointed will be required to 
assist in the running of the chromatography laboratory 
and also to undertake some routine constructional work 
and maintenance of equipment. Normally, applicants 
should hold C & G/IST Ordinary Certificate, ONC, or an 

equivalent qualification and have three years' experience. 

SALARY SCALES (inclusive of London Weighting 
Allowance) 

Grade 4 £2,022-£2,337 
Grade 3 £l,824-£2,094 

In addition, the Threshold Agreement is applicable. 

Apply for further details and application form to the Head of 
the Department of Chemistry, The Polytechnic of North 
London, Holloway Road, London N7 8DB. 

1420 

Berkshire College 
of Education 

Educational Technology 

Department 

Television Technician required to assist 
in the day-to-day operation and main- 
tenance of the Television Studio, mobile 
recording unit and all college television 
facilities including video-tape recorders. 

Some experience in closed circuit 
television and/or qualification in TV 
Servicing an advantage. 

Salary Technician Grade IV £1,866- 
£2,187 p.a. plus Threshold payment 
(£146 p.a.). 

Application form together with 
further particulars available from the 
Senior Administrative Officer, Berkshire 
College of Education, Woodlands 
Avenue, Earley, Reading, Berkshire. 
To be returned by 31st October, 
1974. 4200 

TEST ENGINEERS 
Redifon Telecommunications Ltd, Lon- 
don SW18, have a vacancy for an en- 
thusiastic, practical man with some 
experience of Volume Production Test- 
ing ün the electronics industry. Phone 
01-874 7281 and ask for David Stiles. 

4198 

Electronics 
Technician 

An electronics technician is required to join a 

small team working on the construction of 
novel scientific equipment and on the repair 
and maintenance of existing instruments and 
apparatus. 

Applications are invited from young, career - 
minded technicians with some experience of 
similar work. Ideally you will be 20-25 years 
of age and will have obtained, or be studying 
for, suitable City & Guilds or ONC qualifica- 
tions. Specialised on -job training will be 
provided and consideration will be given to 
day release for partly qualified staff. 

We are situated in a pleasant part of rural 
Surrey. Benefits include free transport to and 
from local stations, assistance in finding local 
accommodation. a non-contributory pension 
scheme and an active sports and social club. 

Please reply to the Personnel Officer, 
Beecham Pharmaceuticals, 
Research Division, Brockham Park, 
Betchworth, Surrey. Betchworth 3202. 

,.1.. 
e>,ttr 

'972 14204 
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More power 
to dour 
elbow 

To: IPC Electrical Electronic Press Ltd, Room 15, 
Dorset House, Stamford Street, London SE1 9LU. 

Knowledge is power. And in these 
competitive days you need up-to- 
date knowledge of developments 
on the electrical front. Make 
certain you get your own copy of 
Electrical Review each week. It's 
the sure way of keeping abreast of 
projects, products and business 
trends - not to mention business 
opportunities and appointments. 
Electrical Review keeps you 
aware of the things you need to 
know. Order up your own copy 
each week from your newsagent - 
or use the coupon below to 
receive it direct from the 
publishers. 

Name 

Please enrol me as a subscriber to Address 
Electrical Review for 1 year at £10.75. 

I enclose cheque/p.o. to the value of £... 

Cheques should be made payable to 
IPC Business Press Ltd. 

Company registered it England. Registered Office: Dorset House, Stamford Street, London SE1 9LU. Registered number: 677128 

J 
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Get the latest edition of 
Electrical Who's Who. 

It's completely updated, 
with over 10,000 entries. 

And it includes key names 
in all branches of the 

electrical industry : supply, 
manufacturing, contracting, 

consulting and trading - as 
well as Government Departments, 

Universities, Technical Colleges 
and other bodies. It is the only 

publication of its kind. Absolutely 
indispensable to all who need 

an up-to-date guide to individuals, 
and their firms and organizations. 

197411975 

Electricaf 

WHO'S 
WHO 

Compiled by 
Ele_: ca! Review 

Size: 9" x 6". 
440 pages. 
£3.98 incl. 
postage. 

FOREÌ 

CONNECTIONS IN THE 
BUSINESS 

Electrical 
who's who 
1914-15 

Latest edition out now ' 
Company registered in England. 
Registered address: Dorset House, Stamford Street, SE1 9LU. 
Registered number 677128. 

MAIL THIS COUPON NOW. 

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

Please send me copies of Electrical 
Who's Who 74-75. I enclose cheque/p.o. 
number to the value of 
(£3.98 per copy inclusive). Cheques,should be 
made payable to IPC Business Press Ltd. 

NAME 

ADDRESS 

ammaimicamaimmommumammaumma 
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Mini 850« 

Do you know anyone who 
may need EEIBA's help? 

The help provided by EEIBA takes many forms. Last 
year more than 800 people who are, or had been, 
employed in the electrical and electronics industries 
received urgently needed money totalling £94,000. 

It provided new homes in the EEIBA flats in 
Birmingham, an automatic invalid chair at the Lady 
Nelson Home, à new sewing machine for a disabled 
woman, a cooker for an elderly pensioner-and a 
brand new minicar as a prize for those contributing 
more funds for the continuation of EEIBA's work. 

More important than any of these items was the 
friendship and reassurance given to people in need by 
the Association's voluntary workers all over the country. 

This active and growing benevolent association 
helps people who are in need through illness, disability, 
accident or general hard times. Many employers 

already know about EEIBA and support it generously. 
But we need the support of many thousands of 
employees who can give small regular contributions. 

If you would like to receive more details about 
EEIBA, or if you know of any employee or former 
employee whom you feel should be helped by the 
Association, please write straight away to Tom Killick, 
the Director and Secretary. 

The Electrical and Electronics 
Industries Benevolent Association 
8 Station Parade, Balham High Road, 
London SW12 9BH. 
Telephone: 01-673 0131. 

E E 
1H11 



Wireless World, November 1974 a121 

STAY ON THE BUTTON! 
When you want a quick answer to the who, what and 
where of the radio and electrical business, this is the book 
to have around. It's the essential reference work for the 
busy retailer. Contents include lists of manufacturers, 
suppliers, concessionaires and wholesalers - all entered 
alphabetically with addresses and telephone numbers. 
And there's a guide to proprietary names, a legal section, 
a technical section and maps showing uhf service areas 
and vhf field strengths. This 1974 edition is completely 
updated. Order yours now on the coupon below. 
ELECTRICAL AND ELECTRONIC TRADER 
YEAR BOOK 1974 
400 - MI - MIMIMI - UMMINM - WMMIMI - BMMIMU - - -, 

Mail this coupon NOW. 
To : I PC Electrical - Electronic Press Limited, General 

I Sales Department, Room 11, 32 Stamford Street, 
London SE1 9LU 

Please send me copies of the Electrical and ' 
Electronic Trader Year Book 1974. I enclose cheque/p.o. 

i number to the value of (£2.25 ' per copy inclusive). Cheques made payable to 
I.PC Business Press Ltd. i 
Name 

Address 

I I 
I Company registered in England. Registered address: 

Dorset House, Stamford Street, SE1 9LU. 
Registered number : 677128 . 

ALL ORDERS UNDER £15.00 MUST BE PRE PAID. _____________ _____i 
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HENGSTLER 
Manufacturers of counters and counting systems 

HENGSTLER GB LIMITED, 
NAZEING NEW ROAD, 
BROXBOURNE. HERTS. EN106SX. 
TELEPHONE: HODDESDON 68451 
TELEX LONDON 263243 

Guide to 
Broadcasting Stations 

17th Edition 
A new edition of a title which has 
sold more than 250,000 copies. 
The bulk of the book is devoted to 
lists of stations broadcasting in 
the long, medium, short and v.h.f. 
bands in both frequency and geo- 
graphical and alphabetical order. 
The book also contains useful 
information on radio receivers, 
aerials and earth, propagation, 
signal identification and reception 
reports. 

1973 206 pp., illustrated 
0 592 00081 75p 

Illustrations in 
Applied Network Theory 

F. E. Rogers 
A hundred numerical and al- 
gebraic illustrations designed to 
exemplify practical circuit prob- 
lems and introduce, in analysis, 
principles consistent with studies 
of synthesis that may be pursued 
later. 
1973 240 pp., illustrated 

0 408 70425 X cased £5.00 
0 408 70426 8 limp £2.50 

Obtainable through any bookseller 
or from 

The Butterworth Group 
88h w L WC CAB 
Showroom: 4-5 Bell Yard, WC2. 

DEVELOPMENT PROBLEMS? 
LET US HELP YOU. We are experienced in the design 
and development of audio and logic systems for industry. 
We also have capacity for small batch production and 
test. 
Latest techniques-high quality-competitive rates 
THAMES ELECTRONICS 
77-83 Westdole London Rd.SE18 380 01-317 8885 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
SPOT CASH 

CHILTMEAD LTD. 
7, 9, 11 Arthur Road, Reading, 
Berks. Tel: 582 605 

EXPRESS 
PRINTED CIRCUITS- ROLLER PINNING - 
GOLDPLATING - FLEXIBLE FILMS, ETC. 

Electronic & Mechanical 
Sub -Assembly Co. Ltd 

Highfield House, West Kingsdown 
Nr. Sevenoaks, Kent 

Tel: West Kingsdown 2344 

SINTEL Data and circuits 
supplied with orders. 
or available separately 
14}p stamp each/. 

Calculator Keyboard Ito order)-Ideal for C500, suitable for 
CT5001 £4.85 -I- 8% VAT= £5.23 
6 Minitron displays for only £6.00 8% VAT= f 6.48 MK50250N Alarm Clock IC £8.90 + 8% VAT=£7.45 
SP352 2 digits .55" £4.00 + 8% VAT= £4.32 
CT 7001 Calendar Alarm Clock IC £9.80 + 8% VAT= £10.58 
Minitron 3015F Sown 7 seg. display £1.20 + 8% VAT= £ 1.29 
Soldercon IC socket pins in strip of 100 70p + 8% VAT= 75o 

Add 10p p&p for orders under £2 
SINTEL, 53c ASTON STREET, OXFORD 

WW-l14 FOR FURTHER DETAILS 
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Wilmslow 
Audio 

THE firm 
for 

speakers! 
Baker Group 25, 3, 8 or 15 ohm £7.75 
Baker Group 35, 3.8 or 15 ohm £8.50 
Baker Deluxe, 8 or 15 ohm £10.75 
Baker Major, 3. 8 or 15 ohm £8.50 
Baker Regent, 8 or 15 ohm £7.75 
Baker Superb. 8 or 15 ohm £14.50 
Ceiestion PST8 (for Unilex) £2.55 
Celestion MH 1000 horn. 8 or 15 ohm £10.95 
EM 13 X 8. 3, 8 or 15 ohm £2.25 
EM 13 x 8, 150 d/c 3, 8 or 15 ohm £2.50 
EM 13 X 8,450t/tw3, 8or 1 5ohm £3.75 
EM 13 X 8,350.8or 1 5ohm £8.25 
EM 13 X 8.20wattbass £6.60 
EM 4-"tweeter8ohm £0.65 
EM 8 X 5. lOwatt. die, roll/s8ohm £2.50 
Elac 59RM10915 ohm, 59RM1148ohm £2.80 
Elac 6-}"d/cone.rolVs8ohm £3.50 
Elac TW44" tweeter £1.21 
Fane Pop 15 watt 12" £4.80 
Fane Pop 25/2 25 watt 12" £6.95 
Fane Pop 40, 10" 40 watt £8.50 
Fane Pop 50 watt, 12" £11.00 
Fane Pop 55, 12" 60 watt £12.50 
Fane Pop 60 watt, 15" £13.00 
Fane Pop 100 watt. 18" £22.50 
Fane Crescendo 12A or B, 8 or 15 ohm £29.00 
Fane Crescendo 15.8 or 15 ohm £36.00 
Fane Crescendo 18, Bor 15 ohm £49.95 
Fane 807T 8" d/c, roll/s, 8 or 15 ohm £3.85 
Fane 801 T 8" d/c, roll/s, 8 ohm £7.00 
Goodmans 8P 8 or 15 ohm £5.00 
Goodmans 10P 8 or 15 ohm £5.30 
Goodmans 12P 8 or 15 ohm £12.95 
Goodmans 12P -D 8 or 15 ohm £16.75 
Goodmans 12P -G 8 or 15 ohm £15.75 
Goodmans Audiom 100 8 or 15 ohm £12.00 
Goodmans Axent 100 8 ohm £7.25 
Goodmans Axiom 401 8 or 15 ohm £17.25 
Goodmans Twinaxiom 8" 8 or 15 ohm .... £8.25 
Goodmans Twinaxiom 10" 8 or 15 ohm ... £9.00 
Kef T27 £5.25 
Kef T15 £6.00 
Kef 8110 £7.25 
Kef 6200 £8.25 
Kef 8139 £14.75 
Kef DN8 £2.00 
Kef DN12 £4.95 
Kef DN13 £3.30 
Richard Allan CG8T8"d/troll/s £6.35 
STC4001 G super tweeter £6.19 
Wharfedale Super 1 ORS/DD 8 ohm £9.80 
Fane 701 twin ribbon horn £23.00 
Baker Major Module each £10.75 
Fane Model One each £9.90 
Goodmans DIN 20 4 ohm each £9.75 
Helme XLK25 (pair) £22.00 
Helme XLK30 (pair) £14.95 
Helme XLK50 (pair) £39.95 
Kefkit 2 each £24.75 
Kefkit 3 each £36.75 
Peerless 3-15 (3 sp. system) each £15.00 
Richard Allan Twinkit each £8.95 
Richard Allan Triple 8 each £13.75 
Richard Allan Triple each £19.95 
Richard Allan Super Triple each £23.75 
Wharfedale Linton 2 kit (pair) £19.25 
Wharfedale Glendale 3 kit (pair) £34.50 
Wharfedale Dovedale 3 kit (pair) £52.50 

PRICES INCLUDE VAT 

Cabinets for PA and HiFi, wadding, vynair, etc. 

Send stamp for free booklet "Choosing a Speaker". 

FREE with orders over £7 -"HiFi loudspeaker 
enclosures" book. 

All units guaranteed new and perfect. 

Prompt despatch. 

Carriage: Speakers 38p each, tweeters and 
crossovers 20p each, kits 75p each (pair £1.50). 

WILMSLOW AUDIO 
Dept W W 

Swan Works, Bank Square, Wilmslow, 
Cheshire SK9 1 HF Tel. Wilmslow 29599 

(Discount HiFi, PA and Radio at 
10 Swan St, Wilmslow.) 

WW -089 FOR FURTHER DETAILS 

Flatform Relay AZ 530 

1 Changeover, dustproof 
cover, compact. 
Contact material: 
Fine silver, silver cadmium 
oxide. Fine silver with hard 
gold flashing. 
Switching 1 A/2.5A 
capability 110V/D.C.125V» 

30W/100VA 
Operating 
power ca. 125 mW 
Coil voltage 6 to 1 10V D.C. 
Surface area 27.5 x 15 mm 

Height 11 mm 

ZETTLER 
Zettler UK Division 

Equitable House, 
Lyon Rd., Harrow, 
Middx. HA1 2DU 
Tel.(01) 
Please at 
INTERNEPCON 

on stand 3314 

4%1- Crystal 
h -é` 

ACCURATE 

RELIABLE 

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 a 2908 

J. LINSLEY-HOOD 75 very low distortion Hi 

Power Amplifier. Latest version 
Complete Kit of parts to build, incl. 
p.c.b, res, caps, output transistors 
or Made and tested 
Heavy Duty Heat Sink for 2 transistors 
Power Supply Unit. Stereo 
Kit for 50 watt Stereo, Incl. p.c.b. 
Caps, res, fuses, edge connectors. 
Zener and rectifiers, etc. 
Transformers 30-0-0 and 24.0.24v 
Punched all chassis and screws 
Hardware 
Pre -Amplifier 
Kit of Parts for Mono, Incl. Switches and Controls 
Stereo version 
TOTAL COST, STEREO, WITH CHASSIS AND 

CASE, EXCLUDING TAX 

Fi Amp. 

Mono £10.00 
£14.55 

£1.00 

£5.50 
47.1111 
£3.25 
£1.50 

£0.70 
E15.75 

E50.50 

Material also available separately or In pack form. 
Article reprint 40p. Leaflets S.A.E. 

Please add postage and V.A.T. at current rate. 

TELERADIO HI Fl 
325-7 FORE STREET, LONDON N9 OPE 01-9073719 

Closed on Thursdays 

EXCLUSIVE OFFERS 
NEVER BEFORE OFFERED 

WORLD-WIDE RANGE 
COMPLETE TRANSPORTABLE H.F. COMMUNICA- 
TIONS CENTRE housed in Air Conditioned TRAILER 
fitted two COLLINS KWT-6 500W 8.8.B. Transmitter - 
Receivers and one COLLINS Receiver all fully tuneable 
2 to 30 m/cs digital readout synthesised frequency 
control, with line amplifier. and inputs, operating 
position and remote control facilities and ancillary 
equipment. Power input 115V or 230V A.C. Full details 
Ion application. 
PHILCO HC -190 POIIIT-TO-POINT STRIP RADIO HZ 
RECEIVERS 2/30 m/ce. Ten fully tuneable channels to 
0.5 km with synthesisers. Single and diversity reception 
on ISB, DSB, SOB with 4 sub -bands to each channel. 
Full details and pricer on application. 

CL 30 
CR 69 
DM 70 
FA 89 

PB 
FC 
FD 
FE 
FO 
FH 
FJ 
FN 
FL 
FM 
PP 

Oar 
Ref. 
RP 
RO 

HIGHEST QUALITY 19" RACK 
MOUNTING CABINETS & RACKS 

CABINETS 
Our Height Width Depth Reek Panel 
Ref. in lushes in incite. in inches Apace in ins. Prier_ 

13 
36 
20 
26 

42 £12.50 
£2400 

138 £2100 
36 160 £2200 

2 7 
.ides 

74 21 22 16.00 
52 25 22 47o £17.00 
40 22 24 72 £1400 
72 22 21 68 £1800 
11 19 18 10 £1100 
15 21 17 11 £12-00 
15 21 15 12 £1200 
70 24 20 68 £1700 
84 22 17 80 £2100 
70 72 27 120 120-00 
76 22 18 70 £1800 

Also Consoles, twin and multi -way Cabinets. 
OPEN RACKS 

Height in Channel Rack Panel 
inches Depth Spate Bane Price 

85 3 79 15 £11-00 
17 2 51 14 £9.00 

Full detalle of all above on request. 

21 
60 
30 
20 
22 

We have a large quantity of "bits and piece." 
we cannot list -please send to your requirement. 
we can probably help -all enquiries answered. 

15' dia. Reel fibreboard Transit Cases, 
strapped. 10 for £500 

Amtrak Chart Recorders 1 m/a (New) £3000 
Marconi Marine Speech Inverters £3000 
URA 8 Teleprinter Converters £8500 
Portable Maine Battery Floodlights £2400 
400 channel Pulse Height Spectrum Analysers P.U.R. 
Airmec 245 L.F.150 watt Oscillators £3000 
Solartron 5/25000 cyc. Oscillators £2400 
Southern Inst. 1800 F.M. Meters £2400 
Belling Lee T.V. Relay Equipment P.U.R. 
Addq 5/8 track Tape Punches £4800 
Tally 1/8 track Tape Readers £4800 
80 column Card Hand Punches - £40.00 
75 foot sectional self supporting Towers £30000 
Auto Electric Carillon Chimes £25000 
CV -167 Hoffman 15B/SOB Converters £6000 
10 foot Triangular Lattice Mast Sections 

ß inch Melee £1200 
Ditto 15 foot with 15 Inch sides £29 00 
Casella Aeemann Electric Hygrometers £24.00 

We have a varied assortment of Industrial and 
professional Cathode Ray Tubes available. List on 
request. 

* 
* * 

Racal MA -150 Synthesisers 
Racal RA -98 S.S.B./D.S.B. Adaptors 
Racal RA -63 S.S.B. Adaptors 
Racal SA 21 and SA 52 Counters 
Avo Geiger Counters, new 
Servomet 2KVA Voltage Regulator. £4400 
Double Co -axial Blowers 6 x 6 220 v. A.C. £8'00 

245 00 Ampex S.R.10 Auto Degauseers 
Unlselecton 10 bank 25 way full wipe 
R.C.A. 5 element 420 mice Yagi Beams £8'00 
Haynes 500 watt 230 v.1115 v. Isolation 

Transformers £9 00 
Mulrhead D.888 Analysers £80 
Laboratory Radio Interference Filters £2.00 
Ampex Model 375 Audio Recorders £17500 
54in. dia. Meteorological Balonne £2.00 
Flans Microwave Attenuators 4/12 GMC £4000 

£9500 
£5500 
£60 
£3000 

FREE 
40 -page list of over 1,000 different items in stock 

available -keep one by you. 

INSTRUMENTATION TAPE 
RECORDER -REPRODUCERS 

AMPEX 
FR -600 and FR -100 

1" and 4" 14 and 7 
tracks 4 speeds Trans- 
istorised 

MINCOM 
CMP-100 
4" }" 1" 7 tracks 6 speeds 

E.M.I. 
TD -1 

}" 4 tracks 7 speeds 
Several other smaller 

decks. 
Full details on request. 

Prices of above are 
from L100 to £400. 

COMPUTER HARDWARE 
* CARD READER 80 col. 800 c.p.m. 

* PRINTER, High speed 1000 lines p.m, 
* TAPE READER, High speed 5/8 track 

800 c.p.m. 
Prices on Application 

PLEASE ADD V.A.T. TO ABOVE 

P. HARRIS 
ORGANFORD - DORSET 

BH16 6ER 
BOURNEMOUTH -65051 



aI2-1 Wireless World, November 1974 

ELI -COMPUTER 

STABILISED POWER SUPPLIES 
RECONDITIONED, TESTED AND 

GUARANTEED 

Ripple <10mV. Over -voltage protection 
120-130v. 50 c/s Input. Stepdown transformer 
to suit about £3. 

Post 8 Packing 81.70 
5-6v. 8A. £12 5-8v. 16A. £16 
5-8v. 12A. £14 

PAPST FANS 44 x 44 x 2!n. 100 cfm. 
240v. 50/60 Hz. £3.50 (30p). 

PAPST FANS 61n. dia. x 21}In. deep 
Type 7576 £500 (30p). 
Few only 6in. PAPST £4 (30p) 

TRANSISTORS p & p 10p 
BC107/8/9 6C147/8/9 BC157/8/9 all 9p 
8F180 25p BF182/3/ 40p ßF184 17p BC167 13p 
BFW10 55p BF336 35p 741 8 DIL 34p 
2N3771 £1.10, 2N3441 50p, BD131 40p 

ELECTROLYTICS 
30.000µ 25v, 68,000µ 16v, 15,0008 30v65p (20p) 
4000u 70v., 3,600µ 40v., 4# 2in. dia. 55p (15p) 
5,000µ 35v., 40p (12p) 

EX -COMPUTER PC PANELS 2 x 4in. 
25 boards for £1 (30p). 
QH Bulbs, 12v. 55w. 50p (7p) 
150 mixed HI-STABS 60p (11p) 
250 Mixed Resistors 60p (13p) 
250 Mixed Capacitors 60p (11p) 
200 SI Planar Diodes 50p (8p) 
Microswitches 8 for 50p (10p) 
Min. Glass Neons S for 50p (7p) 
2N3055 EQUIV 4 for £1 (10p) 

Postage and packing shown In brackets 

Please add 8% VAT to TOTAL 

KEYTRONICS 
Mail Order only. 

44 EARLS COURT ROAD, LONDON, W,8 
01-478 8499 

PEAK PROGRAM METERS TO BS4297 
also 200KHz version for high speed copying. 

Drive circuit. 35 x 80mm, tor 1mA L.H. zero meter to BBC 
ED 1477. Gold 8 -way edge con supplied. 

4off 10 off 50 off 
Complete kit £10.00 £9.50 09.00 £8.50 
Built and aligned 114.00 £13.30 £12.00 £11.90 
ERNEST TURNER PPM meters, scalings 1/7 OR -22/+4. Type 
642. 71 x 56mm £10.90: 643. 102 x 79mm £12.90. 
Twin movement, scale 86 x 54mm £31.00 

\b-12-8 .4 

/ . 

F RQCUENCY 
FOR HOWL REDUCTION 

PUBLIC ADDRESS : SOUND REINFORCEMENT 
In any public-address system where the microphones and 
loudspeakers are in the same vicinity acoustic feedback (howl - 
round) occurs if the amplification exceeds a critical value. By 
shifting the audio spectrum fed to the speakers by a few Hertz 
the tendency to howling at room resonance frequencies is 
destroyed and an increase in gain of 6--8dB is possible before 
the onset of feedback. The 5Hz shift used is imperceptible on 
both speech and music. 
SHIFTERS IN BOXES with overload LED. shift/bypass switch. 
BS4491 mains connector and housed in strong diecast boxes 
finished in anractive durable blue acrylic. Jack or XLR audio con- 
nectors. 
Type A B C 

Input impedance 200Kohm 200Kohm 10Kahm BALANCED 
Output impedance 21(ohm 20 or 600 ohm 20 or 600 ohm BAI 
PRICE 158.00 188.00 í14.00 
SHIFTER CIRCUIT BOARDS FOR WW July 1973 article 
Complete kit and board £21.00 Including psi. and DESIGNER 
Board built and aligned £28.00 moms tens/comer APPROVED 

SURREY ELECTRONICS 
The Forge, Lucks Green, Cranleigh, 
Surrey GU6 713G. (STD 04866) 5997 
CASH WITH ORDER. less 5% UK post free add VAT 

-r LEN 
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QUARTZ CRYSTAL 
UNITS from 

1.0-50.0 MHZ 

FAST DELIVERY 

NIGH STABILITY 

TO DEE 5271-A 

TEL. HYTHE 8961 
STD CODE 042 14 

WRITE FOR 

LEAFLET AT -1 

McKNIGHT 

CRYSTAL Co. 
HARDLEY INDUSTRIAL 

ESTATE, HYTHE, 

SOUTHAMPTON SO4 62Y. 

TRANSFORMER LAMINATIONS enor- 
mous range in Radiometal, Mumetal and 
H.C.R., also "C" & "E" cores. Case and 
Frame assemblies. 

MULTICORE CABLE IN STOCK 
CONNECTING WIRES 
Large quantities of miniature potentiometers 
(trim pots) 20 ohm to 25K. Various makes. 
Wholesale and Export only. 

J. Black 
OFFICE: 44 GREEN LANE, HENDON, NW4 2AH 

Tel: 01-203 1855. 01-203 3033 
STORE: LESWIN ROAD, N.16 

Tel: 01-249 2260 

PRECISION 

POLYCARBONATE CAPACITORS 
All Biel S1ahWtr-Ertrsmsly Low Leakage 

440v AC (f 30%) 63V Bange 
O-SUP(1}'x}') 50p ±1% f29ó }5°, 
0.22tuF(1}'x1') 59p 0.47µF 56p 46p 89p 
0.26µF(11'%1') OP 1.0µF 889 56p 480 
11.47µF (1 'Xt' 719 22µF 80p 85P 55p 
06µF (1f -x99 75p 4.7µF a1.30 a106 85p 
0.68µ+('x9') 80D 8.80* a1 84 6129 11.09 
I-OµF(2'x9') 919 10.0µF 1200 1180 1140 
20µF 12-x 1'1 1148 15.0µF 1275 1215 1190 
TAIETAL111 BEAR CAPACITORS-Values available: 
0-1, 02, 0-47, 1.0, 2.2. 4.7, 880 at 15V/25V or 35V; 
10.0µF at 18V/20V or 25V; 22.00« at 8V/10V or 16V; 
330µF at 6V or 10V; 47.01.09 at 3V or 6V; 100010. at 3V. 
ALL at 10p each, 10 for 94p, 50 for 14. 
TRABSI8TOES ßC183/1ß3L lip BFY60 209 
ßC107/8/9 9p BC184/184L 18p BFY61 20P 
BCI14 12p BC212/212L lop BFY52 20p 
ßC147/8/9 10p BC547/558A 12p Á1178 30p 
BCI63/7/8 12p ßF194 12p 0071 12p 
BC182/182L lip BF197 18p 2N3055 50p 

POPULAR DIODES -1X914 Bp, 8 for 45p, 18 for 90p 
1E916 Sp, 6 for 459, 14 for 90p; 1844 Bp, 11 for 50p. 
24 for 1100; 1N4148 bp, 6 for 27p, 12 for 483 1X4001 
51p; 002 8p; 003 Dip 004 7p; 005 710; 006 8p: 007 gip 
LOW PRICE ZBIEBR DIODE8-400mW, Td. ±5% at 
5mA. Value. available: 3V, 3.6V, 4-7V, 5.1V, 5.8V, 8.2V, 
8.8V, 7.5V, 8.2V, 9.1V, 10V, 11V. 12V, 13V, 13.5V, 15V, 
18V, 18V, 20V, 22V, 24V, 27V, 30V. .All at 7p each, 
6 for 89p, 14 for 849. SPECIAL OFFER: 100 Zenere for 
15.50. 
RESISTORS-High stability, low noise carbon film 5%, 
4W at 40°C, 41V at 70°C. El2 eerie. only-from 2.211 to 
2.2MLS. ALL at le each, ep for 10 of any one value, 709 
for 100 of any one value. SPECIAL PACK; 10 of each 
value 2.211 to 2-2ML3 (730 re,letore) 416. 

BUSCOS PLASTIC RECTDITER8-1.5 amp. brand new 
wire ended D027; 100 P.I.V. 7p (4 for ß8p) 400 P.I.V. 8p 
(4 for 80p); 800 P.I.V. lip (4 for 4ßp). 
BRIDGE RWI'IFIBB8--24 amp. 200v 40p; 360V 45p: 
600V 55p. 
SUBMINIATURE VERTICAL PEE8ETS--0.1W only: 
ALL at Sp each; 5011, 1001, 220(2, 470n, 680n. 1k11 
2-2k(2, 4.7k(2, 8.8k(2. 10101, 15kó, 22k(2. 47k11, 100k(2 
111(2. 

PLEASE ADD 10p POST AND PACKING ON ALL 
ORDERS BELOW II. ALL EXPORT ORDERS ADD 
COST OF BEA/AIRMAIL. 

PLEASE ADD 10% V.A.T. TO ORDERS. 
Send S.A.E. for liete of additional ex -stock Items 

Wholesale price Nitta available to bona fide companies. 

MARCO TRADING (Dept. DIL) 
The Old School, Edstaston, Nr.Wem, Shropshire 

Tel. Whixall (Shropshire) (STD 094872) 464 
(Propre.: Minirost Trading Ltd.) 

SPECIAL NOTICE 
TO ALL MANUFACTURERS 

in the 
ELECTRONIC, RADIO, TELEVISION 

and ALLIED TRADES. 
Please note that we will purchase any 
redundant and surplus stocks which you 
may have available after stocktaking, or 
wishing to make space for more important 
items. We are particularly interested in large 
quantities of components, raw materials, etc. 

BROADFIELD & MAYCO 
DISPOSALS LTD. 

21 Lodge Lane, N. Finchley, 
Ldndon, N12 BJG. 

Telephone: 
01-445 0749 01-445 2713 01-958 7624 

A fluide 
to the 
better care 
of LP and 
Stereo 
Records 

THE ONLY 
COMPREHENSIVE 

RANGE OF RECORD 

MAINTENANCE 

EQUIPMENT 

IN THE WORLD! 
Send P.O. 15p (plus. 4p 
postage) for 48 page booklet 
providing all necessary informa- 
tion on Record Care. 

CECIL E. WATTS LIMITED 

Darby House 
Sunbury -on -Thames. Middx. 

SYNTHESISER SOUNDS SUPREME 
BY DEWTRON-THE UP -FRONT PEOPLE 

YOU can build professional standard synth. equip- 
ment from our modules if you can read and 
solder! E.g. pitch -to -voltage enables your creation 
to play itself from sound of voice, sax, clarinet, 
guitar etc. Send 15p NOW for full catalogue. 10 
years experience from- 

D.E.W. LTD. 
254 Ringwood Road, Fernd,own, Dorset. 

DEIMOS LTD 

TAPE RECORDERS FOR 
RESEARCH, INDUSTRY AND 

PROFESSIONAL AUDIO 
single and multichannel 

SIMMONDS ROAD, WINCHEAP 
CANTERBURY, KENT 

0227-68597 

SOWTER TRANSFORMERS 
FOR SOUND RECORDING AND REPRODUCING EQUIPMENT 

We are suppliers to many well-known companies, 
studios and broadcasting authorities and were estab- 
lished in 1941. Early deliveries. Competitive prices. 
Large or small quantities. Let us quote. 

E. A. SOWTER LTD. 
Transformer Manufacturers and Designers 

7 Dedham Place, Fore Street, Ipswich IP4 UP 
Telephone 0473 52794 

COLOUR TV's 
Bush CTV 25 displayed working [90 plus VAT 
Large discount for 3 up non -workers available. 
REDIFFUSION WIRED MONO TV's. all screen 
sizes. new condition. 

SUMIKS 
1532 Pershore Road, Birmingham 30 

Tel: 021.458 2208 
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ELECTR'C 
TRANSFORMER 

TYPE 
INSTANT HEAT with 
TRIGGER SWITCH 

£2.70 
VAT PAID 
P&P 33p _- 

SOLDERING 
GUN 

HMO 
240 

VOLTS 
A/C 

New surplus stock as illustrated. AC 240 volts. Input power 100VA. 

Instant heat at touch of trigger switch in handle. Constructed in 

robust plastic casing with work light in from and 4' X 3 -core cable. 

PROGRAMME 
TIME SWITCHES 

Designed to 
switch central heating 
and hot water on/off twice a day. 

Suitable for any electrical appliance 
up to 3 amps 240 volts A.C. 

£5.40 P6P 
2EiP 

VAT paid. 
New surplus stock as illustrated. Size 7" X 4" X 3" 
Smiths Time Switch with 24 -hour dial which is simple to set to 

switch on/off twice per day at any times required. Also fitted with 
two lever switches which can be set to operate two circuits winch can 

each be set to operate on Time Switch twice per day, all day, con- 

tinuous, or off. Mounted in robust white plastic casing. Drilled for 

fixing on back supplied with wiring instructions. Ideal for.shop lighting 

and many other applications. 
SAE FOR CATALOGUE WITH MANY OTHER BARGAINS TO 

C. W. WHEELHOUSE & SON 
9/13 BELL ROAD, HOUNSLOW. PHONE 01-570 3501. 

MOTOROLA 

Linear Integrated Circuits 

DATA BOOK 

Price f2.00 
ELECTRONIC SECURITY SYSTEMS by 
L. G. Sands. Price £3.30 

MANUAL OF ACTIVE FILTER DESIGN 
by Hilburn. Price £6.45 

LOGICAL DESIGN OF SWITCHING 
CIRCUITS by D. Lewin. Price £5.00 

INTEGRATED ELECTRONICS by Millman. 
Price £4.20 

INDUSTRIAL ELECTRONICS by N. M. 
Morris. Price £2.75 

DIGITAL INTEGRATED CIRCUITS by 
National Semiconductors. Price £2.00 

APPLICATIONS OF OPERATIONAL 
AMPLIFIERS by J. G. Graeme. Price £7.90 

FIELD EFFECT TRANSISTORS IN IN- 
TEGRATED CIRCUITS by Wallmark. Price 
£4.70 

A GUIDE TO FORTRAN IV PROGRAM- 
MING by D. McCracken. Price £3.70 

CIRCUIT DESIGN IDEA HANDBOOK by 
B. Furlow. Price £8.25 

*ALL PRICES INCLUDE POSTAGE* 

THE MODERN BOOK CO. 
SPECIALISTS IN SCIENTIFIC 

& TECHNICAL BOOKS 

19-21 PRAED STREET, 
LONDON, W2 1NP 

Phone 723 4185 
Closed Sat. 1 p.m. 

ONDON CENTRAL 
RSA D I O STORES 

TELEPHONE CABLE. Plastic covered grey 4 - 
core coloured coded. 7#p per yard. 

ELECTRICITY SLOT METERS (5p in slot) 
for A.C. mains. Fixed tariff to your require- 
ments. Suitable for hotels, etc. 200/250v. 15 A. 
£8.38. 20 A. £9.30. P.P. 75p. Other amperages 
available. Reconditioned as new. 2 years 
guarantee. 
MODERN DESK PHONES, red, green, blue 
or topaz, 2 -tone grey or black, with internal 
bell and handset with 0-1 dial £5.50. 
5 -WAY PRESS -BUTTON INTER-COM 
TELEPHONES in Bakelite case with junction 
box handset. Thoroughly overhauled, guaran- 
teed. Price £5.25. Send s.a.e. 
10 -WAY PRESS -BUTTON INTER-COM 
TELEPHONES in Bakelite case with junction 
box handset. Thoroughly overhauled. Guaran- 
teed. £6.75 per unit. Send s.a.e. 
20 -WAY PRESS -BUTTON INTER-COM 
TELEPHONES in Bakelite case with junction 
box. Thoroughly overhauled. Guaranteed. 
£7.75 per unit. Send s.a.e. 
The "88" Set. This transceiver, weighs approx. 
5# lbs. and measures 3 }in. x 54in. 9 }in. It is a 4 - 
frequency channel set 41-44 me/s. Crystal Con- 
trolled and operates from a dry battery 
H.T./L.T. 94/I. v. I.E. Ruben Mallory Type 
No. 1 and employs the following 14 valves 
3A4 1 off; 11.4 6 off; 1T4 4 off; 1S5 1 off; 1A3 
2 off. £6.50 plus 75p P. & P. 
QUARTERLY CHECK METERS 15A £3.90. 
20A £4.22. P. & P. 50p. 

All prices subject to fluctuation 
Multi Relay Units, Group selectors, Final end 
selectors and Relays in stock, 20 -way jack strips 
and tip ring and sleeve plugs. For callers only. 

23 LISLE ST. (Z9) LONDON W.C.2 
Open all day Saturday 

CLASSIFIED ADVERTISEMENTS 

Use this Form for your Sales and Wants 
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, SE 9LU 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 

Rate: 66p PER LINE. Average seven words per 
line. Minimum THREE lines. 

Name and address to be included in charge if used 
in advertisement. 

Box No. Allow two words plus 30p. 

Cheques, etc., payable to "Wireless World" and 
crossed " & Co." 
Press Day October 31st, 1974 for December, 1974 
issue. Subject to space being available. 

NAME 

ADDRESS 

REMITTANCE VALUE ENCLOSED 

PLEASE WRITE IN BLOCK LETTERS. CLASSIFICATION NUMBER OF INSERTIONS 
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NEW RANGE TRANSISTOR INVERTORS 
TYPE A TYPE B TYPE C TYPE D 

Input: 12V DC Input: 12V DC Input: 12V to 24V DC 
Input: 12V to 21A DC 

Output: 14kVDC 100 micro amps 
Output: 1.3kV AC Output: 1.3kV DC Output: 1.5kV to 4kV at 24V. Progressively reducing for 

1.5MA 1.5MA AC 0.5MA lower input voltages. 

Price f3.45 Price f4.70 Price f6.35 Price f11 

Postage & Packing 36p. Add V.A.T. at 8% 

CHILTMMAIM LTD 
7-9 ARTHUR ROAD, READING, BERKS. (rear Tech. College). Tel. Reading 582605) 
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ie Ultimate Draws a Little Closer 
How can the qualities of the new 
Gale GS401A be conveyed? Not in words, 
certainly. To assess this new speaker, 
there's nothing for it but to go along 
to a dealer. He will tell you first that 
the GS401A carries a seven year guarantee. 
Then, when you've admired the handsome 
exterior created by Jon Bannenberg in 
matt black and chrome, we suggest you 
use some test equipment. All you have to 
do is take a good pair of ears. This 
delicate apparatus will tell you that, 
for a speaker only 23; x 13 x 101 inches, 
the GS401A combines an unusually high 
power handling with breathtaking clarity. 
You will also need a favourite record. 
Preferably the one you use to impress 
your friends with the quality of your 
existing equipment. The one with 
prominent percussion and a wide dynamic 
range. We have only one serious anxiety. 
With the GS401A being the breakthrough 
it is, we worry that you simply won't 
believe the evidence of your ears. 
At the time of going to press, the 
Gale GS401A can be seen at the 
following franchised dealers only. 

eat 

LONDON 
The B 4, O Centre 228 Bishopsgate EC2 
Grahams Electrical Limited 86-88 Pentonville Road NI 
Hampstead Hi -Fidelity 91 Heath Street Hampstead NW3 
Henry's Radio Limited 354 Edgware Road W2 
Laskys 152 Fleet Street EC4 
Laskys 481 Oxford Street W1 
Laskys 42-6 Tottenham Court Road W1 
REW Audio Visual Co Centre Point WC1 
REW Audio Visual Co 148 Charing Cross Road WC2 
Studio 9981 Fairfax Road NW6 
Thomas Heinito Music in the Home 35 Moscow Road W2 
Clive Shortàl 8 Co 16D 4th Floor Block A 119 Oxford Street W1 
REDFORDSIRE 
Audio Improosions Limited 32 High Street South Dunstable 
CHESHIRE 
Chester Sound Studios Limited 1 Mercia Square Frodsham Street 
Hi-Fi Centre -Green Lane Wilmslow Cheshire 
DEVON 
Wanstall HuFi Limited 25 The Parade Barbican Plymouth 
ESSEX 
Essex Hi -FI Centre 210 London Road Hadleigh 
Chew & Osbourne Limited 148 High Street Epping 
Laskys 86 :South Street Rumford 
Laskys 205 Victoria Circus Southend 
GLOUCESTGISlIIRE 
Radford Hi-Fi 5:54 Gloucester Road Bristol 7 

HAMPSHIRe 
Fleetone Limited 289 Commercial Road Portsmouth 
HERTFORDSHIILE 
KJ Leisuresour,d Limited 101 St Albans Road Watford 
LANCASHIDE 
Hardman Radio 33 Dale Street Liverpool 
F Benfell Limited 78 Westfield Road Blackpool 
Hardman Radio Guildhall Arcase Lancaster Road Preston 
Hardman Radio 12 St Mary's Gate Manchester 
Audio Corner 1,7 Portland Street Southport 

MIDDLESEX 
Henry's Radio 194 Station Road Harrow 
NOTTINGHAMSHIRE 
Nottingham'Hi-Fi 156 Alfreton Road 
SOUTHAMPTON 
Fleetone Limited 92 St. Mary's Road Southampton 
STAFFORDSHIRE 
Laskys 30 Wulirum Way Wolverhampton 
SURREY 
Audio Systems 23 South Street Dorking 
Guildford Hi -Fl 270 Upper Higt Street Guildford 
Unilet Products Limited Compton House 35 High Street New Malden 
SUSSEX 
Exposure Limited 19 Richardson Road Hove 
Audio Systems 18 High Street Lewes 
Audio Systems 28 Queens Parade Oueen Street Horsham 
Jeffries Radio Vision 7a Albert Parade Eastbourne 
WILTSHIRE 
Fleetone Limited 60 Commercial Road Swindon 
Fleetone Limited 11-13 Salt Lane Salisbury 
WARWICKSHIRE 
Laskys 116 Corporation Street Birmingham 
Ken Whittle Limited 788 Stratford Road Sparkhill Birmingham 
YORKSHIRE 
Scarborough Hi-Fi 54 Aberdeen Walk Scarborough 
Selective Sound Systems 4 Knowles Lane Gomersal Cieckheaton 
Audio Projects 10 Blenheim Terrace Woodhouse Lane Leeds 
Micron Audio Limited 172 Bas low Road Sheffield 
The Hi-Fi Studio 8 Byram Street Huddersfield 
Eric Wiley 64 Beancroft Road Castleford 
NO N IRELAND 
Moore's Hi-Fi 58 Frances Street Newtownards Co. Down 
SCOTLAND 
Hi-Fi Corner 1 Haddington Place Edinburgh 
Talisman HI -Fi 111 Stockwelt Street Glasgow 

Gale Electronics & Design Limited 39 Upper Brook Street London W1Y 1PE 
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Whats new 'n SolderingChemicals? 
Multicore 's R & D 

Laboratories are still 
making news -three 
important new 
chemicals for electronics 
manufacturers. 

MULTICORE PC 26 
ROSIN FOAM FLUX 

A completely new general purpose liquid 
soldering flux particularly suitable for the 
automated soldering of all types of printed 
circuits. PC 26 provides a unique combination 
of desirable properties. 

Complies with U.K. Ministry Flux Speci- 
fication D.T.D. 599A. 
Eliminates "icicles" and "bridging". 
0.5% max. halide content and yet gives 
better soldering than non -approved fluxes 
with high halide contents. 
Leaves negligible flux residues so p.c. 
boards are dry after soldering, can be 
handled and inspected easily and have 
better sales appeal. 

MULTICORE PC 81 
SOLVENT CLEANER & 
FLUX REMOVER 

A unique blend of polar and non -polar solvents 
formulated for degreasing electronic hardware 
prior to soldering as well as for removing rosin 
flux residues including ionizable activators 
after soldering. Its intermediate boiling range of 
71 to 80'C and selective solvency make it ideal 
for vapour degreasing. 

The boiling range of PC. 81 is higher than 
fluorinated solvents (approx 46°C) and lower 
than either trichloroethylene (87°C) or per- 
chloroethylene (121°C). Also its solvency prop- 
erties for rosin flux removal are superiortofluori- 
nated solvents without in any way affecting most 
electronic hardware. As a result, PC. 81 solvent 
will perform its vapour cleaning function longer 
and more effectively than fluorinated solvents 
whose vapour condensation ceases at 46°C 
with a consequent end to flux removal. 

Solvent evaporation rate is substantially 
lower than that of the fluorinated solvents, 
making it more economical to use in open tanks 
and vapour degreasers. 

Multicore PC. 81 is a highly stabilized solvent 
blend, extremely resistant to thermal or chemi- 
cal breakdown during prolonged heating or as 
a result of the introduction of activators from 
the solution of rosin during its working life. 
Its relatively narrow boiling range and 
high stability make it readily useable 
again without property changes after 
distillation. 

PC. 81 can also be used for cold 
cleaning and to reinforce ultrasonic 
cleaning. Even though its toxicity 
is relatively low, well ventilated 
areas are required. 

PC. 81 is expected to be partic- 
ularly welcome as it is non-flam- 
mable and non-combustible under 
the new British "Highly Inflammable 
Liquid" Regulations. 

Supplied in one gallon metal 
cans and 45 gallon steel drums. 

Specific Gravity (20°C) - 1.256 
Boiling Range 71 80°C 
Toxicity (TLV) 340 ppm 
Residue on Evaporation- less than 10 ppm 

MULTICORE PC 54 
CONFORMAL 
COATING 
Fully meets the requirements of the new U.K. 

DefEnce Standard 59-47/issue 2 and U.S. 
SDee. MIL -I -46058C, which are becoming 
man latory for the protection of many 

electronics assemblies against 
adverse environment, contamin- 
ation and attack by chemicals. 

PC. 54 is a two-part epoxy resin 
system which is conveniently 
mixed in equal parts by volume. It 
may be applied by dip, spray or 
brush to either one or both sidesof 
p.c. boards and components where 
it forms a thin tough coating after 
curing. PC. 54 will dry iin 1 hour 
under normal ambient conditions 
and develop its full propertiesafter 
several days at room temperature 
or it may be cured in 2 to 4 hours at 
65°C. A glass fibre brush can be 
used to remove the coating locally 
to enable rework and repair. 

Other Multicore Soldering Chemicals 
include a complete range of liquid fluxes and 
the following special chemicals. 

PC 2 Multicore Tarnish Remover 
Cleans tarnish from metal surfaces prior to 
soldering. 

PC 10AActivated Surface Preservative 
Applied after pre -cleaning, preserves solder- 
ability and need not be removed. 

PC 10D 
A special version of PC 10A for application by 
roller coating machines. 

PC 90 Peeloff Solder Resist and 
PC91 Thinners 

A temporary solder resist for edge -connector 
contact areas etc. Replaces masking tape. 

PC41 and PC43 
Solder Bath dross inhibitors. 

PC 52 Protective Coating 
One -part conformal coating. Can be soldered 
through. 

f'C 70 Thinners 
Compatible Solvent blend for use with all rosin 
fluxes, PC 10Aand PC 52. 

Please write for Technical Bulletins on your 
Company's letterhead for products which 
interest you to: 

MULTICORE SOLDERS LIMITED 
Hemel Hempstead,Herts. HP2 7EP 
Tel. Hemel Hempstead 3636 Telex 82363 


