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UNITEC 1 

SIMPLEX FORWARD CORRECTOR 

THE ADVANCED COMMUNICATIONS ANCILLARY 

ENSURING READABLE TELEPRINTER COPY for 

METEOROLOGICAL BROADCASTS 

MARINE COMMUNICATIONS 

OFF -SHORE DRILLING 

FORESTRY 

BANKING 

AND MANY SIMILAR APPLICATIONS 

Standard Telephones and Cables Limited, 
Communications Division, New Southgate, London N.11. 

Telephone: 01 -368 1200. Telex: 261912. 

An ITT Associate world -wide telecommunications and electronics STC 
88; 3EA 
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why the 

u LT 
Is 

st'" Has a d.c. sensitivity of 
10,000Q/V 

M 
It's still an Avometer 

yet fits in the pocket /held 
easily in one hand 

the 
bestAccuracy conforms to 
B.S.S. 89/54. 

mini -meter 

ß 

Measures up to 25kV and 25A 
with optional accessories 

Get your own Multimeter 
today (complete with plastic case. 

leads, instruction booklet and 
a full year's guarantee) 

from your local supplier, or ask for 
details direct from Avo. 

THORN 

Avo Limited 
Avocet House, Dover, Kent 
Telephone: Dover 2626 
Telex: 96283 

WW-006 FOR FURTHER DETAII.S 
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prepare 
now 

for tomQrrow's 
world 

Today there is a huge demand for technologists such as 
electronics, nuclear and computer systems engineers, 
radio and television engineers, etc. In the future, there 
will be even more such important positions requiring 
just the up -to -date, advanced technical education which 
C.R.E.I., the Home Study Division of McGraw -Hill Book 
Co.. can provide. 

C.R.E.I., Study Programmes are directly related to the 
problems of industry including the latest technological 
developments and advanced ideas. Students claim that 
the individual tuition given by the C.R.E.I. panel of experts 
in each specialised field is comparable in technological 
content with that of technical colleges. 

Why C.R.E.I. Courses are best 
No standard text books are used - these are often considerably out -of -date when printed. 

C.R.E.I. Lesson Material contains information not published elsewhere and is kept up -to -date 
continuously. (Over £50,000 is spent annually in revising text material.). 

Step -by -step progress is assured by the concise, simply written and easily understood lessons. 
Each programme of study is based on the practical applications to, and specific needs of, 

Industry. 
Take the first step to a better job now -enrol with C.R.E.I., the specialists in Technical Home 

Study Courses. 
C.R.E.I. PROGRAMMES ARE AVAILABLE IN: 

Electronic Engineering Technology * Industrial Electronics for Automation * Computer Systems 
Technology - Nuclear Engineering * Mathematics for Electronics Engineers * Television 
Engineering Radar and Servo Engineering 
City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300. 

Member of the 
Association of British 
Correspondence Colleges 
C.R.E.I. (London), Walpole House, 
173 -176 Sloane Street, London S.W.1. 
A subsidiary of McGraw -Hill Inc. 

POST THIS COUPON TODAY FOR A BETTER FUTURE 
To C.R.E.I. (London), Walpole House, 173 -176 Sloane Street, London, S.W.1. 
Please send me (for my information and entirely without obligation) full details of the Educational 
Programmes offered by your Institute. 

My interest is City and Guilds LI 
NAME 

please tick General 

ADDRESS 

EDUCATIONAL BACKGROUND 

ELECTRONICS EXPERIENCE W W 1 24 

WW -007 FOR FURTHER DETAILS 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, November 1969 t 

WOOF 

1111111111W ary. - ' 
m 

11111111111111111 1 

. 
II' 

EEV power 
triodes- 
perfected for 
industrial 
heating 

-111111"" 

IS' II 

1 1 , w 

co 

Ec- 

co 

These are a few out of EEV's extensive 
range of triodes for industrial heating, 
realistically designed for day -to -day use 
in welding and other industrial heating 
equipments. Conservatively rated, EEV 
industrial heating triodes are designed 
with all EEV's extensive experience of 
transmitter valve manufacturing 
techniques behind them so that they will 

r, provide long and reliable lives. Prices are 
competitive and deliveries are good. For 
full details fill in the coupon below. 

English Electric Valve Co Ltd 
Chelmsford Essex England Telephone : 61777 
Telex : 99103 Grams : Enelectico Chelmsford 

Send for full details 
of EEV power triodes 
for industrial heating. 

Please send me full data on your range of forced -air cooled power triodes for industrial heating. 
I am also looking for a triode with the following parameters: 

Output power (kW) : Anode voltage max. (kV) : Frequency (MHz) : 

NAME 

COMPANY 

ADDRESS 

POSITION 

TELEPHONE NUMBER EXTENSION 

WW -008 FOR FURTHER DETAILS 
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ANDERS 
SPEED 
EX PORW So you're doing your bit and making equipment for far -away 
places? And you're held up for meters? Like an 0 -5mA calibrated in pulsfrekvens? Or a jonkammarström 

meter specially calibrated from 10-10 to 10 -4? Or a straightfcrward (but impossible to locate) 100mA 

moving -coil job reading simply 0-35 Kr /M1i1H2 Relax. No problem at all. Anders are legending 

most types of meters in all sorts of languages every day of the week -and as often as not calibrating 
them specially into the bargain. Hand lettering specialists are standing by for the one or two off. 

Fast, accurate techniques are here for the quantity orders. Ring us. You'll find we are as fast at this 

sort of thing as we are at supplying standard meters off the shelf .... and, as you know (or should 
know), that's fast. 

N.B. The variety of meters in our new catalogue is a revelation -and now we've got extensive new 
centralised premises for a better- than -ever service. 

Manufacture and distribution of electrical measuring instruments and electronic equipment. The 

largest stocks in the U.K. for off- the -shelf delivery. Prompt supply of non -standard instruments and 

ancillaries. Sole U.K. distribution of FRAHM vibrating reed frequency meters and tachometers. 

ANDERS METER SERVICE 
Anders Electronics Ltd., 48 -56 Bayham Place, Bayham Street, London, N.W.1. Telephone: 01 -387 9092 

WW-009 FOR FURTHER DETAILS 
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Image Orthicons- 
a new brochure from EEV 
This new brochure gives a summary of the EEV range of Image Orthicons, 
applications and brief data. Full information, including characteristic 
curves and operational conditions together with outline diagrams, is 

available on request. But for an introduction to the range, send for a free 
copy of our new brochure. 

Ilv IM IM IMi IMA IMA( IMAG: IMAGE IMAGE C IMAGE ORl IMAGE ORTHICONS 

1.10.111..a WO. e... ...... N.w.M V... 
CN...wl..se.Ir.'.. C...w.Y.11_Mp.bhole 

English Electric Valve Co Ltd 
Chelmsford Essex England Telephone: 61777 
Telex: 99103 Grams: Enelectico Chelmsford 

Please send me a copy of your Image Orthicon brochure. 

NAME 

COMPANY 

ADDRESS 

POSITION 

TELEPHONE NUMBER EXTENSION 
ww36 
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Vortexion 
This is a high fidelity amplifier (.3% 
intermodulation distortion) using the 
circuit of our 100% reliable -100 
Watt Amplifier (no failures to date) 
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 completely free 
from radio breakthrough. The mixer 
is arranged for 3- 30/6051 balanced 
line microphones, and a high im- 
pedance line or gram. input followed 
by bass and treble controls. Since the 
unit is completely free from the input 
rectification distortion of ordinary 
transistors, this unit gives that clean 
high quality that has tended to be lost 
with most solid state amplifiers. 

Wireless World, November 1969 

THE VORTEXION 50/70 WATT ALL SILICON AMPLIFIER WITH BUILT -IN 
4 WAY MIXER USING F.E.T.s. 

5555 l.f.i[ 

ol 
VOMTE70ON C 50/70/PET 

Size 14" X 11+" x 4 +" 
100µV on 30/60 ohm mic. input. 
100mV to 100 volts on gram/auxiliary 
input 100K Q. 

Weight 201b. 

ELECTRONIC MIXERS. Various types of mixers available. 3- channel with accuracy within 1db 
Peak Programme Meter. 4- 6 -8 -10 and 12 -way mixers. Twin 2,3,4 and 5 channel stereo. Tropicalised controls. 
Built -in screened supplies. Balanced line mic. input. Outputs: 0.5v at 20K or alternative 1 mW at 600 ohms, 
balanced, unbalanced or floating. 

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 
es- 20Kc /s ± ldb. Less than 0.2% distortion at 1 Kc /s. Can be used to drive mechanical devices for which 
power is over 120 watt on continuous sine wave. Input 1 mW 600 ohms. Output 100 -120v or 200 -240v. Additional 
matching transformers for other impedances are available. 

30/50 WATT AMPLIFIER. With 4 mixed inputs, and bass and treble tone controls. Can deliver 
50 watts of speech and music or over 30 watts on continuous sine wave. Main amplifier has a response of 30 
as- 20Kc /s ± 1db. 0.15% distortion. Outputs 4, 7.5, 15 ohms and 100 volt line. Models are available with two, 
three or four mixed inputs for low impedance balanced line microphones, pick -up or guitar. 

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

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

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to 
reduce intermodulation distortion to a fraction of normal transistor input circuits. The response is level 20 to 
20,000 cps within 2 db and over 30 times damping factor. At 20 watts output there is less than 0.2% inter - 
modulation even over the microphone stage at full gain with the treble and bass controls set level. Standard 
model 1 -low mic. balanced input and Hi Z gram. 

VORTEXION LIMITED, 257 -263 The Broadway, Wimbledon, S.W.19 
Telephone: 01 -542 2814 and 01- 542.6242/3/4 

WW -o11 FOR FURTHER DETAILS 
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QUAD 50 is a single channel 50 Watt amplifier 
designed for Broadcast, Recording and other 
applications in the Audio industry, completely 
proof against misuse and giving the highest 
quality of reproduction. 

QUAD 
for the 
closest 
to the 
original 

approach 

sound 

INPUTS -0.5 Vrms unbalanced with provision for an optional 
plug -in transformer for bridging 600 ohms lines. 

OUTPUTS - isolated providing 50 watts into almost any 

impedance from 4 to 200 ohms. 
DIMENSIONS -12á"x 64=" x 44" 

Complete the coupon and post today. 

Please send me full details of the QUAD 50 Amplifier 

NAME 

POSITION 

COMPANY 

ADDRESS 

(BLOCK CAPITALS) 

ACOUSTICAL MANUFACTURING CO. LTD., I 

HUNTINGDON. Telephone. Huntingdon (0480) 2561 2 I 

WW -012 FOR FURTHER DETAILS 
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faster 
terminating... 

Please send me full - 

colour broadsheet 
on the Tyton system 

Please send me the 
new Hellermann 
compression 
terminals and tools 
(light duty) 
catalogue 

Name 

Company 

Address 

wwn 

WORLD LEADERS IN CABLE ACCESSORIES 

HIELLERIVIANN ELECTRIC 
A division of Bowthorpe- Hellermann Ltd., 

Gatwick Road, Crawley, Sussex. 
Tel : Crawley 28888 

111111 IN 
A member of the Bowthorpe Holdings Group of Companies 

The Tyton R cable binding system is 'unique. Binds cables half 
as fast again as comparable systems. Exclusive double extrusion 

Ilocking ensures consistent fixing and high pull -out force. 
Only one size of strapping and closures needed for each tool for 

1 simplified stocking. Off -the -reel strapping means no wasted I lengths -use 1000 ties a week and you could save hundreds a 
year. Strapping and accessories come in self- extinguishing nylon ' capable of withstanding 100 C continuously. Accessories ' include rivet and pin fixing saddles and closures, one -hole 
fixing clips etc. 
Hellerman compression terminals and tools are designed to 

Iend terminating snags. Tools are available in hand, pneumatic or 

1 
foot- operated types. All feature straight -line die motion, full stroke 
ratchet -controlled mechanism for consistent results, and 

Icolour -coded bodies and handles for quick, simple matching of 
'terminal types and sizes. They cover all AWG sizes from 22 to 6 
(20 to 18.3 mm2). Terminals come in four basic types and in 

Idozens of different sizes and patterns. 

I There's just one thing that links the 

Ivast Hellermann range of cable accessories ... 

Hellermann are 
determined to 
save you money ! 

WW -013 FOR FURTHER DETAILS 
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TNERMOSTATIC 
SOLDERING IRONS 

Two new and unique thermostatic soldering irons with 
closely controlled bit temperatures to suit all types of 

soldering. WG thermostatically controlled soldering irons 
cannot overheat enabling high wattage elements to be 

used and making soldering infinitely more efficient than 
ever before. Inexpensively priced these irons represent a 

major advance in heat controlled soldering. 

MODEL WG50. For use on very small to medium 
size electronic circuits. Power rating 50 watts. 
Voltages available 12v., 24v., 100/120v., 210/250v. 
Five bit sizes from I" to , -' -' ". 59/6 

MODEL WG150. For use on all circuits requiring a 

large number of joints. Power rating 150 watts. 
Voltages available 100/120v., 210/250v. Four bit 
sizes from - " to -r'. 89/6 

W. GREENWOOD ELECTRONIC LTD 
21, Germain Street, Chesham, Bucks. Tel: Chesham 4808/9 

WW-014 FOR FURTHER DETAILS 
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A Technical Knockout 
Titles are hard to win at 
Morganite. But we have a 

Champion in the 
Type 81 E Cermet Trimming 
Potentiometer. 
After several rounds with our 
Quality Control personnel, 
the Champion emerged 
unscathed. Unfortunately, 

the other contender could not 
stay the distance. He 
survived an examination of 
tiny component parts at 
500 times life size (that's like 
spotting blemishes on a 

60 ft. matchstick) but he 
suffered a technical 
K.O. during the final rounds 

of electrical tests. 
The Champion took them in 
his stride and now challenges 
all corners. 
If you have an application 
for a 0.5w single turn 
trimming potentiometer, 
(Bantam Weight) back a 

proven title holder - it pays ! 

MORGANITE RESISTORS LIMITED 
Bede Industrial Estate, Jarrow, County Durham. 

Telephone: Jarrow 897771 Telex: 53353 

c Morgan 4 
WW-015 FOR FURTHER DETAILS 
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fe 
VACUUM 
GAUGES 
The Genevac 3a _Age Range: thre types cf pressure 

measuremert iwice suitable for so)histicatsd 
applicat ons it scie -ce and incustr . All tea :ure ins art 
readct.t, recedar cutput and intercilangeab e gauge 
heads. Electro3 cal v stabilised power supply makes 
the gauges i'sEnsi ive to mains voltage fluctuation 
thus elinina mg 3r external 'set vols' control 

Thermocoi cla Gauges and GaLge Heads: 
for pressure nalsu-ement in the medium higi vacuum 
range 1 torr tc 1) -' torr Two types. mains or 
battery 3ow3n :. 
Piranr Gauge an:: Gauge Head: for pressure 
measurcmert r ft medium high vacuum range 1 for 
to 1C torr. r.vm scale readout 

Penning Garfe and Gauge Head: for pressure 
measuremert r fix high vacut.m ra ige of 3 x 10-3 low 
to 10 -` tor . Fard mounting acce:sores available. 

{ 

btrtefr 
de:I fed echrnca/ 
les/r3ste 

VA[ L I_ VI PRODUCTS )I'IS101 

eneral En' 

WW -016 FOR FURTHER DETAILS 

all 

ORYX 
.d MODEL SRI 

Instant solder remover 

Ideal for printed circuit ork w 

and integrated circuits. 

7916 
MODEL SR2 
with non recoil 

accon 
8216 

are 
trumps! 

For rapid tfl fling or 
small tags 
and corn. 
ponents. 

Hot wire 
stripper for 

p.T.F.E. 
insulation. 

24 v operation. 

The smallest 
low voltage 

soldering iron, 'deal for Printed 
Circuit work. 

6v.6 watts. 

Thermostatically miniature 
controlled iron. 50 watts. 
soldering 
5 bit sizes Ts 

Available for 12v, 

24v. 110v and 

2t0/250v. operation 

MODEL M1 
35/- 

Full details of 
these and other 
instruments 
from the Sole 
U.K. and Export 
distributors. 

A miniature 
mains voltage 
soldering iron l0 watts. 5 bit sizes .fr 

210/250v 
operation 

W.GREENWOOD ELECTRONIC LTD. 
21, GERMAIN STREET, CHESHAM, BUCKS 

TELEPHONE: CHESHAM 4808 9. 

WW -017 FOR FURTHER DETAILS 
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the variable 
transformer 

range from 
the company 

with 35 years 
experience... 

Cinuer 
eons 
Regul a 
With every Claude Lyons Regulac comes the 
benefit of 35 years' experience in va -iaDie trans- 
formers. Regulacs come in hundreds of models 
from small single units for laboatorycr instJment 
use to large ganged assemblies for high -power 
3 -phase operation at outp_its fom 210VA to 
28.8 kVA and above. 
The range includes portable, cual- output and oil - 
immersed models plus many I-igh- frecuercyand 
special types -and is constaitly beirg extended. 

I. Registered trade mark of Claude Lyons Limited 

Fegulacs provide smooth, continuous adjust- 
ment of voltage output from zero to line voltage 
anc above,either hand -operated or motor -driven. 
No device is more useful, versatile and reliable for 
the control of AC voltage. 

L For Lull details write to Publicity Department, Hoddesdon 
Claude Lyons Limited 
Hoddesdon, Herts. Hoddesdon 67161 Telex 22724 
76 Old Hall St., Liverpool L3 9PX.051 -227 Telex 62181. 

cui 

WW-.18 FOR FURTHER DETAILS 
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VALUABLE NEW HANDBOOK 

TO 

ENGINEERS 
Have you had your copy of "Engineering Opportunities "? 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available -without charge -to 
all who are anxious for a worthwhile post in Engineer- 
ing. Frank, informative and completely up to date, 
the new "ENGINEERING OPPORTUNITIES" 
should be in the hands of every person engaged in 
any branch of the Engineering industry, irrespective 
of age, experience or training. 

On `SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives details of examinations, 
and courses in every branch of Engineering, Building, 
etc., outlines the openings available and describes our 
Special Appointments Department. 

WHICH OF 
YOUR PET 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. - Applied 
Electronics - Practical Elec- 
tronics - Radar Tech. - 
Frequency Modulation 
Transistors. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. - Instal- 
lations - Draughtsmanship - Illuminating Eng. - Refrig- 
eration - Elem. Electrical 
Science - Electrical Science - 
Electrical Supply - Mining 
Electrical Eng. 

CIVIL ENG. 
Advanced Civil Eng. - Gen. 
Civil Eng. Municipal Eng. - 
Structural Eng. - Sanitary 
Eng. - Road Eng. - Hy- 
draulics - Mining - Water 
Supply - Petrol Tech. 

THESE IS 
SUBJECT? 
RADIO ENG. 
Advanced Radio - Gen. Radio 
Radio & TV Servicing - 
TV Eng. - Telecommunica- 
tions - Sound Recording - 
Automation - Practical Radio 
-Radio Amateurs' Exam. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection-Draughtsmanship- 
-Metallurgy - Production 
Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - Auto- 
mobile Maintenance - Repair 
-Automobile Diesel Mainten- 
ance - Automobile Electrical 
Equipment - Garage Manage- 
ment. 

THIS BOOK TELLS YOU 

* HOW to get a better paid, more interesting job. 

* HOW to qualify for rapid promotion. 
* HOW to put some letters after your name 

and become a key man ... quickly and easily. 

* HOW to benefit from our free Advisory and 
Appointments Depts. 

* HOW you can take advantage of the chances 
you are now missing. 

* HOW, irrespective of your age, education or 
experience, YOU can succeed in any branch of 
Engineering. 

164 PAGES OF EXPERT 
CAREER -GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theo- 
retic Courses for begin- 
ners in Radio, T.V., Elec- 
tronics, etc. A.M.I.E.R.E. 
City & Guilds Radio 
Amateurs' Exam., R.T.E.B. 
Certificate, P.M.G. Cer- 
tificate, Practical Radio, 
Radio A Television Ser- 
vicing, Practical Elec- 
tronics, Electronics 
Engineering, Automation. 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning powert 
A.M.I.E.R.E., B.Sc. (Eng.), A.M.S.E., R.T.E.B., A.M.I.P.E., 
A.M.I.M.I., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., C.ENG., CITY & GUILDS, 
GEN. CERT. OF EDUCATION, ETC. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES." Send for your copy now -FREE 
and without obligation. 

POST COUPON NOW! 

1 

TO B.I.E.T., 446A ALDERMASTON COURT, 

ALDERMASTON, BERKSHIRE. 

Please send me a FREE copy of ` ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
WW -019 FOR FURTHER DETAILS 
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LEVELL 

VOLTMETERS 
measureµV's from 

TYPE TM3A 

£49 
Complete with 
battery and in- 
put lead. 

OPTIONAL 
EXTRAS 
Leather case 

L4/10/-. 
A.C. Power Unit 

01101-. 

TRANSISTOR A.C. 
MICRO VOLTMETERS 

Response from IHz to 3MHz with ampli- 
fier output available. Two versions 
differ only in meter size and bandwidth 
switch on type TM3B. 

1 Hz to 450MHz 

TYPE TM3B 

£63 
Complete with 
battery and in- 
put lead. 

OPTIONAL 
EXTRAS 
Leather Case 

[5. 
A.C. Power Unit n /Io /.. 

VOLTMETER RANGES 
ISMV, 50µV, 150µV . 500V f.s.d. 
Accuracy ±I% ± I% f.s.d. f lµV at I kHz. 

dB RANGES 
-100dB to -+ 50dB in 10dB steps. Scale 
-20dB to r 6dB. OdB = ImW into 60011. 

FREQUENCY RESPONSE 
Above 500µV: ±3dB from IHz to 3MHz. 

h0.3CB from 4Hz to I MHz. 
On 5000.V: ±3dB frcm 2Hz to ?MHz. 
On 150,.V:±3dB frcm 4Hz to IMHz. 
On 50µV: ±3dB from 7Hz to 500kHz. 
On 15µV: ±3dB fron 20Hz to 200kHz. 

* ^ ^ * * * * ^ * * 

BROADBAND 
VOLTMETERS 

As A.C. Microvoltmeters plus H.F. probe 
to extend response to 450MHz. Two ver- 
sions differ only in meter size and L.F. 
bandwidth switch on type TM6B. 

AMPLIFIER OUTPUT 
150mV at f.s.d. on all ranges. Will drive 

a load of 200k12 and 50pF without loss. 

POWER SUPPLY 
One type PP9 battery, life 1000 hours; or, 
A.C. mains when Power Unit is fitted. 

TYPE TM6A 

£85 
Complete with 
battery and in- 
put lead. 

OPTIONAL 
EXTRAS 
Leather Case 

L4/10/-. 
A.C. Power Unit 

L71101.. 

TYPE TM6B 

£99 
Complete with 
battery and in- 
put lead. 

OPTIONAL 
EXTRAS 
Leather Case 

[5. 
A.C. Power Unit 

[7110/.. 

H.F. VOLTAGE RANGES 
ImV, 3mV, 10mV . . . 3V f.s.d. Square 
law scales. Accuracy ±4% of reading 

of f.s.d. at 30MHz. 

H.F. dB RANGES 
-50dB, -40dB, -30dB . . +20dB. 
Scale -10dB to +3dB. 0dB = ImW 
into 5011. 

H.F. RESPONSE 
±0.7dB from IMHz to 50MHz 
±3dB from 300kHz to 400MHz. 
f6dB from 400MHz to 450MHz. 

L.F. RANGES 
As TM3A and TM3B except Ins the omis- 
sion of 154V and 15)µV. 

POWER SUPPLY 
One type PP9 battery, life 1000 hours on 
L.F. ranges and 400 hours on H.F. ranges; 
or, A.C. mains when Levell Power Unit 
is fitted. 

LEVELL 
rimy aetamea sear ets are 

complete range of portable instruments 
P LtYtLL tLtlfKURILU L I U., Park Road, 

High Barnet, Herts. Tel.: 01-449 5028 
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THIS NEW ARROW CT RANGE OF COMMERCIAL SUB -MINIATURE SWITCHES OFFER 

1 

Bi g sav ngs 

plus 2A 250V AC operation. 

The first of a new range of low -cost, compact switches, which 
will be found to be invaluable when weight and space saving, 
together with good product styling, are prime considerations. 
Combining the highest standards of quality and reliability, this 
range of switches opens up new horizons for designers of 
commercial equipment. Competitive in price and of attractive 
appearance these sub -miniature switches are available with 
two or three position single pole change over circuits, are rated 
at 5A 29V DC, 2A 250V AC, and measure only 0.551" x 0.375" 
and 0.93" to the top of the sleeve. 

Write or telephone for full details and /or a sample of this latest 
Arrow switch it's a little beauty. 

ARROW ELECTRIC SWITCHES LTD. 
BRENT ROAD, SOUTHALL. MIDDLESEX. PHONE: 01 -574 2442 Telex: 23332 Cab /es: ARROWHART LONDON subsidiary of Scottish office: 13 Murray Place, Stirling. Phone: 0786 3823 11 
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from the new 
Bradley, 
new life for 
ageing 
oscilloscopes 
The way things are going in computer logic 
and pulse measurement even relatively new 
oscilloscopes are old before their time 
Yet you may feel that investing in 
faster instruments to examine the even 
faster computer phenomena of today 
represents too large an outlay. 
For you, Bradley introduces the 
1 58 Oscilloscope Adaptor. 
It'll put new life into oscilloscopes, 
because it enables waveforms at 
frequencies up to 
1000 MHz to be displayed on any 
general purpose oscilloscope. 
So you can expect quite a lot more from your 
present equipment. 
Bradleys will see to that. 

G. Et E. BRADLEY LTD. 
Electra) House, 
Neasden Lane, 
London, N.W.10. 
Tel: 01- 450 7811 Telex: 25583 

EXPECT MORE 
FROM THE NEW 
BRADLEY 

BRADLEY 
electronics) 

Wireless World, November 1969 

s. 
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ce 

Any organisation using electronic 
instruments must have a programme for 
regular maintenance and calibration, 
traceable :o National standards. 
Organising adequate technical effort 
and the necessary test equipment 
is both difficult and expensive. 
Why not I:t Bradley Technical Services 
do it for'yju ? 

We have well equipped modern facilities, 
backed uL by experience 
accumulated over the last 15 years. 
Calibration, repair and maintenance can be 
provided for a single instrument or for a 
complete nventory on a contract basis. 
These facilities are supported by a 
controlled environment Standards Laboratory, 
British Ca ibration Service approved for a 
wide rangy of d.c., a.c. and r.f. 
measurements -the first ever to get r.f. 
.approval. Your instruments can be calib- 
rated using standards traceable to 
National Fhysical Laboratory and 
National Bureau of Standards. 
We shall to pleased to send you our 
illustrated brochure. 

G. Er E. BRADLEY LTD. 
Electral House, 
Neasden Lane, 
London, N.W.10. 
Tel : 01 -450 7811 Telex : 25583 
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Pye Telecommunications is the world's largest exporter of 
radiotelephone equipment. Pye Radiotelephones are used 
all over the world to ensure instant contact. Pye research 
development and quality control really do keep in touch 
with tomorrow. 

rely on 

PYE SPANS THE WORLD 

the vital contact 

ie...., 
........_.. 

Pye ' Pocketlone' Personal 
Radiotelephone 
New bat?e!y economy 
tremely light- weight and 
Reception free from noise 
lerence - Minimum of 
Transmit button automatically 
tends antenna Hearing 
Easiiy accessible batteries 

E.- 

ex- 

iiii s, ,..,..._aii ..... ,.. 
Pye "Bantam" Portable 
VHF Radiotelephone 
Fully Transistorised transmitter and 
receiver Very high perlormapce 
receiver Crystal filter selectivity 
0-5W transmitter output 250mW 
audio power Long endurance with 
rechargeable or dry batteries Can 
be used with external antenna to pine 
greater range Weatherproof. 

I. 
. 

. 

Pye VHF Radiotelephone 
Fired Station 
Solid-state receiver and transmitter 
10-15W R.F. output - Field- eltect 
transistors used in receiver Suitable 
for all climates Electronic squelch 
Designed to meet all relevant spati- 
licatlons. 

. 
. 

Pye UHF Radiotelephone 
Fixed Station 
Solid state receiver and transmitter 
8 -10W R.F. output - Very high R.F 
selectivity using field -effect tran- 
tutors Very low noise factor 
Electronic squelch A. C. or 2 d.c W 
operation Suitable for all climates 
Designed to meet all relevant spec,- 
licatlons. 

.., 
,.,r, , aunt& 

Pye Westminster 
Remote Mounted Radiotelephone 
Completely solid state 5-8W R.F. 
output - 1.10 channels with solid state 
switching Illuminated channel indi- 
cator Suitable for all climates 
Meets all relevant specifications. 

,.,.__, 

ii 

circuit 
compact 
and Inter- 

controls 

aid socket 

{( 
y4 \'ar 

. %IA& 
Pye 'Westminster' 
Front Mounted Radiotelephone 
Completely solid stete 5 -8W R.F. 
output 1 -10 channels with solid 
state switching Suitable for all 
climates Meets all relevant sped- 
ficatlons. 

., 
NS- 

.. 
r t :: 

Pro Single- Sideband 
Radiotelephone 
125W (p. e. p.) R.F. output 
transistorised receiver C.W. 
titles provided , Sideband selection 
by crystal filter Carrier Insertion 
a.m. compatibility Fixed or mobile 
application Advanced transmitter 
design. 

Fully 
faci. 

for 

' -T 
-" 

el 
.., 

r 

L. 

Pee 'Pioneer' 
Radiotelephone 
Fully transistorised 
automatic, C8 
exchanges Weatherproof 
Unattended operation 
periods Facility 
equipment Optional 
operation. 

{ 

- 

. , 

For use with 
manual, or magneto 

cabinet 
over long 

for fitting privacy 
single antenna 

- ;!' 
_ . 

Pye 5- Circuit UHF 
Radiotelephone 
Compact 5- circuit radio terminal 
Fully - transistorised channelling 
equipment Frequency -shift signalling 
Continuous unattended operation in 
all parts of the world Twelve 
standard plans for terminals and 
repeaters. 

PYE 
equipment 

gives you 

instant -contact 

with mobility 

gtil 
PYE TELECOMMUNICATIONS LTD. Cambridge England Telephone: Cambridge (0223) 61222 Telegrams: Pyetelecom Cambridge Telex: 81166 * 
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International Rectifier 
semiconductors lead the world 
when it comes to slicing current 

wavefcrms -into just the right 
shape to solve your own 

particular problems. 

W ever the application -rely on =R 
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utters CERAMICS 
for the ELECTRONIC INDUSTRY 

(and Electrical Appliance Manufacture) 

Frequelex -for high- frequency insulation. 

Refractories for high- temperature insulation. 

Butlers porcelain for general insulation purposes. 

Meticulous care in manufacture, high quality 
material, with particular attention applied to 
dimensioral precision and accuracy, explain the 
efficiency and ease of assembly when using 
Butlers die pressed products. 

Write today for detailed particulars. 

BULLERS LIMITED 
Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke -on -Trent 54321 (5 lines) 

Telegrams & Cables: Bullers, Stoke -on -Trent 
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FOR 

CUSTOM HYBRIDS 

If you have read as far as this, you either know what 
"custom hybrids" are, or want to know what they might 
be. 

For the uninitiated, a "hybrid " is a modern form of 
microcircuit (integrated circuit) which produces the 
performance of a bulky, conventional- component, 
printed- circuit -board assembly inside a small sealed 
package by hybrid assembly techniques, combining 
printing of components with attaching separate discrete 
devices. 

Electronic equipment manufacturers are changing over 
from printed- circuit- boards to hybrid microcircuits. Larger 
ones are trying to produce their own hybrids. Smaller ones 
tend to look to a specialist custom -hybrid manufacturer, 
like NKT, for units custom -built to their exact specifica- 
tions. 

A survey of customers to whom NKT have supplied 
custom -hybrids over the last two years indicates that the 
commonest reasons for them "going hybrid"' have been: 

1. They had to have smaller circuits. 
2. They had only short runs, expensive in engineer- 

i ng. 
3. They had high assembly labour costs relative to 

materials. 
4. They had to use high -cost special -selection com- 

ponents to achieve close overall circuit perform- 
ance. 

5. They had long runs of identical packages. 
6. They had to find improved environmental stability. 
7. They had a need for greater reliability. 
8. They had a problem in getting skilled assembly 

labour. 
9. They had to reduce production costs. 

10. They had a cost problem in multiple- component 
stock holding. 

You may have equipment design problems such as 
these to which custom hybrids can provide an answer. 

Why not write in on your company letter heading to our 
Marketing Manager for NKT's CUSTOM HYBRID 
BROADSHEET No. 5, and a free copy of our "CUSTOM 
HYBRID GUIDANCE MANUAL ". 

NKT- Newmarket Transistors Ltd., 
Exning Road, 

Newmarket, Suffolk. 
Tel. Newmarket (0638) 3381. Telex 81358 

STAND C63, INSTITUTE OF ELECTRONICS SHOW, 
BELLE VUE, MANCHESTER. 29 SEPT. -3 OCT. 
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Theré's no ci'thparison! 
Dynamo's 72 Scope 
Features 

AC.DC or Battery 
DC to 1 SMHz 
Stable Trigger 
All Solid State 
Plug -on X & Y Units 

Single or Dual Trace 
Easy to use 
And the display unit may 
be used separately for 
monitor purposes. 
Weighs under 18 lbs. and 
occupies less than 0.4 
cubic feet. 

See for yourself - ring 
Chertsey 2636 and ask for 
Barrie Newman. 

Dynamco Ltd 
Hanworth Lane 
Chertsey Surrey 
World Wide Sales & Service 

111 
DYNAMCO 
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EITAND FORGET 

A.P.T. POWER UNITS 

the power pack people 

D.C. POWER UNIT 
MODEL TSU0500 
Stabilised output 0.5A at 
preset voltage in range 
6 -30V. 
Very small size 14.3 x 
7.8 x 7.0cm high 
(5é "x3!6 
Price £19.0s.0d. net 
ex- works, prompt delivery. 

For further details send 
for fully descriptive 
leaflet. 

A.P.T. ELECTRONIC INDUSTRIES LIMITED 
Chertsey Road, Byfleet, Surrey. Tel : Byfleet 41 1 31 -2 -3 -4 

WW -030 FOR FURTHER DETAILS 

You're on the right track- 
with Goldring 800 
magnetic cartridges 

Goldring 800 magnetic cartridges track unerringly. 
Because that's the way we make them. They're designed to 
translate even the most delicate information stored in the groove 
back into an identical electrical signal. We call it the sound 
of true transduction. 

Hear it for yourself. You'll know you're on the right track. 

Goldring 800 /H... the 800'H is designed 
for inexpensive changers to track 
between 21 -3-1 grams and has 
a high output of at least 
8mV. £10.13.6 tax paid. 

Goldring 800 
. the 800 is designed 

for standard arms and 
changers where the 
requirements of high 
fidelity and robustness 
usually conflict. £13.0.0taxpaid. 

Goldring 800 E ...is designed for tran- 
scription arms and a micro -elliptical 
diamond is fitted to a finer canti- 
lever, end damped against natural 
tube resonance £18,17.1 tax paid. 
Goldring 800 Super E . .. the 800 

Super E is for those to whom 
perfection is barely good enough. 

Extraordinarily low mechanical im- 
pedance for superb tracking capabilities. 

Each cartridge is supplied with its individual 
curve and calibration certificate. £26.0.0 tp.x paid. 

Send for details and complete range of Goldring Hi -Fi equipment 
Goldring Manufacturing Co. (Great Britain) Ltd. 
486 -488 High Road, Leytonstone, London, E.11. Tel: C1 -539 8343. 
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PRECISION VERNIER POTENTIOMETER 
TYPE 5590C 
This is a single range 5 dial potentiometer readable to 7 decimal places. 

S with 8 figures above one volt and 7 figures below. It retains all the 

advantages of the double potentiometer without continual cross-calibration. 

Range : 0 to 1.8010110V in steps of 0.1 V. Calibrated Accuracy: 2, 0.0005% 

of reading +0.1 NV. Leaflet 208F./3514. 

PHOTOCELL 
GALVANOMETER 
AMPLIFIER 
TYPE 5214 
This amplifier is primarily 

intended for use with an 

indicating galvanometer for 

the most sensitive null 

detection in d.c. bridge and 

potentiometer work of the highest precision. The amplification is such that 

a robust type of indicating galvanometer can be used and no very special 

precautions need be taken to eliminate vibration. Leaflet 175./2043. 

a25 

HIGH SENSITIVITY 
PORTABLE GALVANOMETER 
TYPE M.R. 4,45 
Optical magnifier gives effective scale 

distance of 1.5 meters in an instrument 

about 22cm in length. The case has a 

completely removable cover and 

detachable screen. Double light beam 

giving 2 separate spots, centre zero 

scale and fine zero adjuster. 
Considerable space saving -with an 

increase in sensitivity. Leaflet 175/ 

2021A. 

INDUCTIVELY COUPLED DOUBLE RATIO BRIDGE 
TYPE 5650 
For platinum resistance thermometry. this Bridge operates at 400 Hz and is 

readable to 8 figures with an accuracy of ratio measurement to 1 in 10'. The 

desk console contains the Oscillator, Mains Operated Charging Unit, Selective 

Amplifier. Double Inductive Ratio (8 decades). Lead Compensating Unit and a 

set of Resistance Standards. Leaflet 1390. 

IIIII 

TI N SLEY 
H. TINSLEY & CO LTD WERNDEE HALL 
SOUTH NORWOOD LONDON SE25 01 -654 6046 
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the choice in over 50 different countries! 
Teonex electronic valves and semi -conductors 
are supplied all the world over where quality 
and reliability count. 

Teonex offer a comprehensive range of receiving, 
professional and special quality valves. Whether 
you require a device to Mil specifications for 
government work or a commercial device for 
replacement in a television set, Teonex products 
are equally suitable. 

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

electronic 
valves & 
emi -conductors 

TEONEX 
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, 

Telcon 

soft magnetic 

materials give 
todayt circuits , ris 
performance 

° ! . 
o 

N 

N 

Please send 
for further 
details of 
Telcon 
soft magnetic 
materials. 

Ten Supermumetal 
100 cores installed 

in an Inductively 
Coupled Double Ratio 

Bridge manufactured by 
H. Tinsley 8 Co. Ltd. 

40e 8/jec51 /4/74- 

TELCON METALS ITD 
Telephone L ...: . 

Sussex. 

011 Groot of Companies. 
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Ti N SID 

PATCHET A.C. STABILISER 
TYPE 5105B 
For very high precision measurements in a.c. potentiometry. 

The unit is simple and automatically protected from damage. 

Stabi.isation ratio 1000/1 and response time of about 0.03 sec., 

total harmonic distortion less than 1 %. Leaflet 215. 

PRECISION NON INDUCTIVE 
STANDARD RESISTOR 
TYPE 5576 M 
This is one of a group of four Grade 1 a.c. /d.c. 

oil filled resistors, for use with a.c. at power 

frequencies or up to 1,000 Hz. The range of 

resistance available is from 10,000 ohms to 

0.0001 ohm. The resistance material is a 

Cu -Ni -Mn alloy. Leaflet 11. 

HIIPIId1IIII7Z1_,1\lu 
H TINSLEY £r CO LTD WERNDEE HALL 
SOUTH NORWOOD LONDON SE25 01 -654 6046 
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SOLE U.K. DISTRIBUTORS OF 

Type MR.86P. 41ín. x Olin. fronts 
]OmA 52r- 
50mA 52/- 
100mA 52 /- 
500mA 52/- 
1 amp. 52/- 
5 amp. 521- 
16 amp. 521- 
30 amp. 52/- 
20V. D.0 52/- 
50V. D.0 52,- 
150V. D.C. 52/- 
300V. D.O. 52/- 
15V. A.0 52/- 
300V. A.C. 52 /- 
8 Meter ImA 57/8 
VU meter 721- 
1 amp. A.C. 52 /- 
5 amp. A.C. 52/- 
10 amp. A.C. 52 /- 
20 amp. A.C. 52 /- 
30 amp. A.C. 52/- 

00- 80µA ... /- 
100µA 62/- 
100.0.100µA 62/- 
200uoµ.t 57/6 5 -600µA 52/. 

-0-ImA /. 
mA 52/ 

Type M11.52P. 2Iin. square fronte. 

60µA 62/- 
60 -0-60µA 52/- 
100µA 52/- 
100.0 -100µA 47/6 
600µA 45/- 
1mA 40/- 
bmA 40/- 
1OmA 40/- 
50mA 40/- 
100mA 40/- 
500mA 40/- 
1 amp. 40/- 

40/- 

10V. D.0 
20V. D.0 
50V. D.0 
300V. U.C. 

15V. A.0 
3011V. A..C 
B Meter 1mA 
VC Meter 
1 amp. A.C. 
5 amp A.C. 
10 amp. A.C. . 

20 amp. A.C. . 

30 amp. A.C. 

401 - 
40/- 
40/- 
40/- 
40/- 
40/- 
42/- 
62/- 
40/- 
40/- 
40 / 
40 /- 
40/- 

PANEL 
ETER5 

CLEAR PLASTIC METERS 
Type MR.38P. 1 21,321n. square fronte 

151 nu 
20x/mA 
300mA 
500mA 
750mA 
1 amp. 
2 amp. 
5 amp. 
3V. D.0 
10V. D.0 
20V. D.C. 50µA 40/- 

50.0.50MA 37/6 
100µA 37/6 
100.0.100µA 55/- 
200µA 35/- 
5000A 

$ 6 0- 
1mA 2716 
1.0 -ImA 
2mA 
5mA 
10mA 
20mA 
SOmA 
100mA 

27/8 
27/8 
27/6 
27/6 
27/6 
27/6 
27/6 

27/8 
27/8 
27/8 
27/8 
2718 
27/6 
27/8 
27/6 
29/8 
27/8 
27/8 

100V. D.C. ... 27/8 
150V. D.C. 2718 
300V. D.C. 27/8 
600V. D.C. 27/6 
750V. D.C. 2718 
15V. A.0 27/6 
50V. A.0 27/8 
150V. A.C. 27/6 
300V. A.C. 2716 
5110V. A.C. 27/6 
B meter ImA 32/- 
VU meter 42/- 

Type 1ß.45P. 21D. equate Monte. 
500.A 45/- 10V. D.0 30- 
SO.O -S0µÁ .... 42/- 20V. D.C. 30/- 
100µA 42/- 50V. D.0 30/ 
100- O -IOOMA .. 37/6 300V. D.C. 301- 
5110µA 321- 15V. A.0 301- 
1mA 80 /- 300V. A.C. ... 30 /- 
5mA 801- B meter 1mA .. 376 
IOtmA 30/- VU meter 45/- 
500A 30/- 1 amp. A.C. .. 30/- 
100mA 301- 5 amp. A.C. .. 30/- 
500mA 301- 10 amp. A.C. .. 30; - 
1 amp. 30 /- 20 amp. A.C. .. 3C1- 
5 amp. 30 /- 30 amp. A.C. .. 30 /- 

LOW COST QUICK DELIVERY 

OVER 200 RANGES IN STOCK 

OTHER RANGES TO ORDER 

USED EXTENSIVELY BY INDUSTRY, 
GOVERNMENT DEPARTMENTS, 
EDUCATIONAL AUTHORITIES, ETC. 

Type MR.85P. 8dn. o ß11n. hoot.. 
50µA 67/8 20V. D.0 421- 
50-0-60µA .... 55/- 50V. D.0 421- 
100µA 55/- 150V. D.C. .... 421- 
100-0 -100µA 52/- 300V. D.C. .... 421- 
600µA 47/6 15V. A.0 42,- 
1mÁ 60V. A.0 42/- 
6mÁ 150V. A.C. .... 421- 

300V. A.C. .... 42/- 10mA 421 5o0V. A.C. .... 42/- 
50mA 42/- B meter 1mA .. 47/6 
100mA 42/- VU meter 67/6 
500mA 42F 50mA A.0. . 42/- 
1 amp. 421- 100mA A.C. .. 42 - 

5 amp. 42/- 20000.4 A.C. .. 42.- 
10 amp. 42/- 500mA A.C. .. 42/- 
15 amt. 421- 1 amp. A.C. 42/- 
20 amt. 42/- 5 amp. .. 42'- 
30 amp. 42/- 10 amp. A.C... 42/- 
50 amp. 47/6 20 amp. A.C. . 42í- 
10V. D.0 421- 30 amp. A.C. .. 42/- 

42/- 
42/- 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

BAKELITE 
PANEL METERS 

Type MR.65. 3i to. square fronte. 
I WmA 
500mA 
1 amp. 

15' amp 
30 amp 
60 amp 
5V. D.0 
10V. D.0 
20V. D.0 
50V. D.0 
150V. D.C. .... 36J 

250A 
50µA 47/6 
511-0-50µA 45/ 
101y4A 45/- 
1000100µA 45/- 
51eq,A 42/- 
1mA 35/- 
1-0-ImA I- 
5mA 35/- 
10mA 35/- 
SOmA 35/- 

351- 
35/. 
35/- 
35- 
35- 
35 

150V. A.C. 35/. 
300V. A.C. 85 /- 
1 amp. A.C. 35 /. 
5 amp. A.C. 35/- 
10 amp. AC. 35 /- 
20 amp. A.C. 351- 
30 amp. A.C. . 35/- 
SO amp. A.C. 35/- 
VU meter 62!- 

EDGWISE METERS 
Type PE.70. 317,321n. x 115,32m. 21 In. 
deep. 

50µA 60 /- 500µA 52/- 

1001íA 
µA 

57/8 
1mA 47/6 

1 x14A 55/- 300 V. A.C. 47/6 01.oD 
.2....k 55, VU meter .. 65/ 

PLEASE ADD POSTAGE 

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS - DISCOUNTS FOR QUANTITIES 

U.K. DISTRIBUTORS OF Jj MULTIMETERS 

MODEL MD -120 

MODt:L PL . 

mamma 

MODEL 500 

This range of Multimeters, manufactured by Tachikawa 
Radio Instrument Co. of Japan, offers excellent value 
for money combined with quality and accuracy of 
measurement. 

IMMEDIATE DELIVERY 
DISCOUNTS FOR QUANTITIES 
TRADE ENQUIRIES INVITED 

MODEL MD -120 
Features Mirror Scale, Low Lose Switch and 
Robust Movement. 
Sensitivity 20k 0/Volt D.C. 10k 0 /Volt A.C. 
U.C. Volts: :10, 60, 300, 600, 3.000V. 
A.C. Volts: 8, 120, 1,200V. 
D.C. Current: 60µA, 12, 300mA. 
Resistance: 60K, 6 MEGO. 
Decibels: -20 to 63db. 
Rugged High Impact Phutic Case, else 311.. x 
411n. o 11n. 

£4.12.6 P/P 2/6 

MODEL PL -436 
Features Mirror Scale and Wood Grain Finish 
Front Panel. 
Sensitivity: 20K 0 /Volt D.C. fiK O /Volt A.C. 
ll.C. Volts: 0.6, 3, 12, 30, 120, 600V. 
A.C. Volts: 3, 311, 120, 600V. 
D.C. Current: 50, 600µA. 60, 604/mA. 
Reelstance: 10K, 100K, IMEG, lOMEO O. 
Decibels: -20 to +46db. 
Rugged High Impact Plastic Case with Handle 
else 511n. x 4fin. x 211u. 

£6.19.6 PIP 2/6 

MODEL 500 
Feature. Mirror Scale and Rosser Short Circuit Check. 
Sensitivity: 3ukO /Volt D.C. 15k0/Volt A.C. 
D.C. Volta: 0.25, 1, 2.6, 10, 25, 100, 250, 500, 1,000V. 
A.C. Volta. 2.5, 10, 25, 100. 250, 500, I.000V. 
D.C. Current: 51µA. 6. 50, 500mA, 12 amp. 
Resistance: 60K. 6µE0, 6OMEO O. 
Decibel.: -20 to +56db. 
Handsome Duetprool Black Plastic Case else 3 5/1610. 
x 81 /16i0. x 21m. 

£8.17.6 P/P 2/6 

*ALL MODELS FITTED OVERLOAD 
PROTECTION & SUPPLIED WITH 
BATTERIES, PRODS 

MODEL 6025 

'LAB' MODEL 

& INSTRUCTIONS 

MODEL 5025 
Features 57 Ranges. Giant 5110. Meter, 
Polarity Reverse Switch. 
een.ltivlty: 50k /Volt D.C. 5k0 /Volt A.C. 
D.C. Volt.: .125, .25, 1.25, 2.5, 5, 10, 25, 50 
125, 250, 500, 1,000V. 
A.C. Volts: 1.5, 3. 5, 10, 25, 60, 125, 250, 500 
1,000V. 
D.C. Current: 25, 50µA, 2.5, 5, 25, 50, 250, 
500mA. 5. 10 amp. 
Resisfaoce:2K, 10K,100K, IMEG. lOMEO O. 
Decibels: -20 to +S5db. 
Plastic Case with Carrying Handle else 611n. 
x 21 in. x Slic,. 

£12.10.0 PIP 3/6 

MODEL 100,000 O.P.V. 

LAB TESTER 

Features Unique Range Selector. 611n. Scale, 
Buzzer Short Circuit [beck. 
Sensitivity: 100.000 OPV D.C. 5k/Volt A.C. 
D.C. Volts: .5, 2.5. 10, 50, 250. 1,000V. 
A.C. Volts: 3. 10, 50, 250, 500. 1,000V. 
D.C. Current: 10, 100µA, 10, 100, 500mA, 
2.5. 10 amp. 
Resistance: 1K, 10K, 100K, IOMEO, 
100MEG O. 
Decibels: -10 to +49db. 
Plastic Case with Carrying Handle sire 71,0 
x 651o. x 31in. 

£18.18.0 PIP 5/- 

BARNET FACTORS LTD 
4 LISLE STREET, LONDON, W.C.2 
Telephone: 01-437 2723 
Hours of business: 9 a.m. to 6 p.m. Monday to Saturday. 
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NEWS OF THE DECADE... 
.t- - 

/- 

'4 J 

Capacitance 
50pf to 1.11150 with infin to resolution. 
Accuracy = 1n/ or 0.5 %on al decades. 

1111" - 

Inductance 
Air Spaced In-H to H 5 %. 

Resistance 
0.1 12 to 1.1111 M S! Average 
accuracy _1- 0 1% Resistance elements 
suitable for use up to 1 MHz. 

c41:10 
INSTRUMENTS 

All ranges available from stock 
Write for descriptive leaflet 
or dernonstragion. 

J.J. Lloyd Instruments Limited 
Brock Rvenue War,ash. Southampton S03 6HP Tel: Locks Heath 4221 

f 
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SMOOTHED POWER UNITS WITH 

THE ACCUMULATOR PERFORMANCE. 

Type 
25QVRU 30 20 

Versatile power units providing all the usual voltages and 
currents normally required for development, servicing and 
production testing of practically all domestic and industrial 
equipment, up to a loading of 600W DC or AC. 

APPLICATIONS 
*Production testing and servicing 

of battery operated equipment. 
*Testing fuel pumps -- DC motors 

-- relays- windscreen wipers- - 
car radios and other types of 
battery equipment. 

*Multiple outputs. 
*Continuously variable DC volt- 

age. 
*Continuously variable AC volt- 

age. 

FEATURES 
*Output stabilised to accumu- 

lator performance. 
*Very low ripple. 
*Incorporating silicon rectifiers. 

*All models incorporating surge 
current limiting. 

*Low voltage outputs completely 
isolated from mains. 

*Quick delivery. 

Type 2SOVRU 30 20. Output I, 0 -30V 20A DC. Output 2, 0 -60V IOA AC. 

Output 3, 0 -250V 4A AC. Price 0131 -5 -0. Input 200 250V 40 60 Hr. 

Also available for 60V, 120V, 240V outputs. 

VALRADIO LTD. 
I 

Dept. WPU4, BROWELL'S LANE, FELTHAM, MIDDLESEX, ENGLAND 

Telephone: CI-890 4242 

1/VVN, 1M/V 'VVVN, 1VVV\, 
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M. R. SUPPLIES (London) LTD., 
(Established 1 935) 

Universally reorgnised aw suppliers of I' P -TO-O AT E N.! T E El A I w loin h .1ors the lob properly. 
Instant deliver,. Satisfaction soured. Prices nett. 

FAI FLOW E31RAeroa FANS. Undoubtedly today's greatest bargain for domestic or industrial 

1ee. 
For 200/2:0 volts A.C. 7,500 cu. tt. per hour. Easily Installed, fitted weatherproof louvres 

hich open when motor Is switched on and close when off. Only B} in. dia. Our nett price 
only $8128 (despatch 7/6). 

DESK OR TABLE FAIL. An Ideal tan for the hot weather, lightweight polythene. weighs only 
I } lbs, Keelboat 7 In. Blade can be touched without injury. Finish: Two -tone Black and White, 
Bed and White, Blur end Whit,. 25 watts, 450 c.f.m. Complete with switch sad ties. Only 
$41218 
SYNCHRONOUI TIME SWITCHES. (Another one of our popular .peclalifles) 200/240 v. 50c., for 
accurate pre-set ens itching operations. Kansanto 8.254, providing up to 3 on -0e operations per 

4 hours at any chosen tines, with day-omitting device , use optional). Capacity 20 -amps. Cont- 
P,.ctly howed - In. die.. 3} m. deep, E61Ú6 (des. 4/6). 

ELECTRIC TAXI (Pap.,), for extracting or blowing. The most exceptional offer we have yet 
made. 200/250 v. A.C. Induction motor -silent running. 2.800 r.p.m. duty 100 C.F.Y. Only 

41In. square and 21n. deep. Ideal for domestic or industrial use. Easy mounting, $3151- (des. 3/0). 

SMALL GEARED MOTORS. in addition to our well -known range (List (IM.189). we offer small 
,open type S.Y. Units 200 /280 v. A.C.. 1, 8, 12, 24, 80 r pot.. approx. 5in. long, with lin. shaft 
prolectk.n each side and enclosed gearbox. Suitable for display work and many WdustrW uses. 
Only 68/6 (des. 3 /-). 

MINIATURE C3OLIIG PMM. 200/250 v. A.C. With open type Induction motor (no Interference), 
Overall 41n. x 31bí. x 2 4ln. Fitted 8- bladed meld hnpeuer. !deal for projection lamp cooling. 
light duty extractors, etc., still only 28/8 (des. 4/6). 

AIR BLOWERS. Highly efficient units fitted Induction totally enclosed motor 230/260 v. 50 e. 
1 ph. Yodel SD.26, 80 CFM (free au) to 11.5 CFM at .15 WO (Ilse spprox.) 8 x 8 x 71n. Outlets 
211n. square. $811(% Ids. 5/-1. Model 11)27, 120 CFM (tree air) to 40 CFM at 1.2 WO. 8 x 7 

x 91n. outlet 211n. sq., $11/158 (des. 5/ -) Model 8028, 280 CNY (free ale) to 127 CFM at 
1.5 WG, 11 o 8 x 91n., outlet 300. sq., $13117/6 (des. U.K. 7/e.- 

SYICHROIOUI ELECTRIC CLOCK MOVEMENTS (a. mentioned and recommended In many 
national journals). 200/250 v. 50 c. Self -starting. Fitted spindles for hours, minutes and central 
sweep second hands. Central one -hole fixing. Dia. 2 4'n. Depth behind dial only tln. With 
back dust cove-. 39 /8 ids. 2/-). Set of three bras. hand. in good obaW style. For 5/711. dia. 2/6 
For 8/10 dia. 9,6 set. 

SYNCHRONOUS TIMER MOTORS (Sangamol. 200/250 v. 50 c/.. Self -starting 21n. dia. x 11ln. 
,leep. Choice of following speeds) 1 r.p.m.. 12 r.p.h., 1 r.p.h., I rev. 12 hours. 1 rev. per day. 
Any one 42/- (des. 2/ -). Also high -torque model (t1.E.C.), 211n. x 21n. x l I W. 6 r.p.m.. 57/8 
(dos. 2. 
SMITHS 

1-) 

TIMER MOTORS. Synchronous, self - starting 200/250 sons, 1 ph., 50 C. Clockwise. 
1 r.p.m. ugly. Only 25/- (des. 2 /-). 

MINIATURE C.C. MOTORS. 8/12 volts D.C. Ideal model nuker.. 4,00019.000 r.p.m. no loud. 
I I in. . 1 } in. diameter. Flange fixing. Only 818 ides. -/6). 

OFFICIAL ETOCI1IT: "PARVALUX" ENetde Motors (LIM GJI.1119) 

EXTRACTOR FANS. Ring mounted all metal construction. T/E induction motor. silent opera- 
tion, Bin. blade. 10in. max. dia.. 400 CFM, $812/8 (des. 31-). Sane model 101n. blade, 121n. 
max. din.. 100 CFM. $611216 Ols. 5/.). 

IMMEDIATE DELIVERY of Stuart Cestruogal Pumps. Including stainle. steel (most models). 

M.R. SUPPLIES (LONDON) LTD,, 68 New Oxford Street, London, W.C.1 

(Telephone: 01 -635 2958) 
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Best Reception with TRIO 

TRxO 

r+r ruw. a 

r.crow .s 
o 

Model 9R -59DE 
BUILT IN MECHANICAL FILTER 8 -TUBE COMMUNICATION RECEIVER 
* Illuminated dials permit easy tuning and band spread 

readings. 
* Continuous coverage from 550 KHz to 30 MHz and 

direct reading dial on amateur bands. 
* Close callibration accuracy with an excellent anti -back- 

lash mechanism. 
* A mechanical filter enabling superb selectivity with 

ordinary IF transformers. 
* One RF and two audio stages of amplification, insur- 

ing high sensitivity and selectivity. 
* A Product Detector making possible clear SSB recep- 

tion. 

SPECIFICATIONS: 
* Frequency Ranges: Band A 550-1600KHz, 

B 1.6- 4.8MHz, 
C 4.8- 14.5MHz, 
D 10.5- 30MHz. 

* Sensitivity: 2PV for 10dB S/N Ratio (at 10MHz) 
* Selectivity: t 5 KHz at - 50dB 
* Power Consumption: 45 watts 
* Audio Power Output: 1.5 watts 
* Tube & Diode Complement: 6BA6 x 3, 6BE6 x 2. 

6AQ8 x 2, IN60 x 2, SW -05S x 2, SW -05 x 2, 
6AQ5 

* Dimensions: Width 15 ", Height 7 ", Depth 10 ". 

Model JR -500SE 
CRYSTAL CONTROL TYPE 

DOUBLE CONVERSION COMMUNICATION RECEIVER 
* Superior stability performance is obtained by the use of a crystal controlled 

first local oscillator and also, a VFO type 2nd oscillator. 
* Frequency Range: 3.5MHz- 29.7MHz (7 Bands) 
* Hi- Sensitivity: 1.51íy for 10dB S/N Ratio (at 14MHz) 
* Hi- Selectivity: t 2KHz at --6dB t 6KHz at -60 dB 
* Dimensions: Width 13 ", Height 7 ", Depth 10 ". 

Ar .sound approach to qua'''. TRIO 
TRIO 6LECTRONICS. INC. 

TO: B.H. Morris & Co., (Radio) Ltd. WW 

Send me information on TRIO COMMUNICATION 
RECEIVERS & name of nearest TRIO retailer. 

NAME: AGE: 

ADDRESS: 

TRIO KENWOOD ELECTRONICS S.A. 160 Ave., Brugmann. Bruxelles6, Belgium 

Sole Agent for the U K. B. H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street, Tower Hamlets, London E. 1, Phone: 01- 7904824 

W W-ll39 FOR FURTHER DETAILS 
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I-Ieathkit Present The 'Compact' 

'COM'ACT' AD27 

'COMPACT' AC17 

111111 HEATHKIT 

AMBASSADOR SPEAKERS 

DAYSTROM _TD, 

Gloucester, GL2 -6EE 

Tel Glos 29451 Telex 43216 

Sound of the 70's 

See what's New in the world 
of sound from Heathkit at the 
Audio and Cine Fair, 1969, 
Olympia, London. 

Daystrom Ltd. will be exhibiting the latest Heathkit 
Hi -Fi Stereo Amplifiers, Tuner -Amplifiers, F.M. 
Tuners, Stereo 'Compacts', Loudspeakers etc. A 
selection of these will be on demonstration in the 
Audio Studio on our stand. 

New models include two stereo 'compacts', models 
AD -17 and AD -27. The AD -17 comprises a BSR 
MA65 turntable with Shure M44 -MB magnetic 
cartridge and a 10 watt (rms) per channel stereo 
amplifier all mounted on a teak or walnut plinth. The 
AD -27 is similar but uses the MA70 turntable and 
includes an FM stereo tuner. In this case the 'plinth' is 

better described as a small cabinet. It has a 'roller 
shutter' lid and is available in teak or walnut. 

A new loudspeaker has been added to the Heathkit 
range. The 'Ambassador' is a first class hi -fi loud- 
speaker. The cabinet comes ready assembled and 
finished in teak or walnut to match other current 
Heathkit equipment. It uses three loudspeaker units 
-a 12 ", bass unit, a 5" mid range and a small 
tweeter. 

See these New models 
and many more . . . 

in the Heathkit 1970 
CATALOGUE. 
its 
FREE ,),c`` 

on request! 

Qe 
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Armstrong 
the high fidelity sound 

A STEREO 

TUNER -AMPLIFIER 

for the 

BUDGET SYSTEM 

127 STEREO TUNER -AMPLIFIER £43 -13 -9 

OPTIONAL CASE As illustrated f3 -17 -0 

If you want high fidelity in the highest class don't buy 
the 127 Tuner -Amplifier; it isn't meant for you. But if you 
want a good quality system that is a great deal better than 
the average radiogram, and your power requirements, as 
well as your budget, are of modest proportions, then this is 

meant for you. 

The 10 watts power output, 5 from each channel, won't 
fill a hall, but it is more than adequate for most domestic 
purposes. The AM -FM Tuner incorporated is doubly 
attractive because, as well as covering the medium wave- 
band, it has a performance on FM which is good enough 
to give excellent results on stereo radio once you add the 
optional M5 stereo radio decoder. 

There are of course the usual facilities; pickup and 
tape inputs, tape recording outputs, bass and treble tone 
controls. 

As we said at the outset, if you are after top -class hi -fi 
you don't want the 127, what you want is the Armstrong 
Series 500 model 

For details and technical specifications of all models, 
plus list of stockists, post coupon or write, mentioning 
11WW69. 

ARMSTRONG AUDIO LTD., WARLTERS ROAD N.7 

Telephone 01 -807 3213 

name 

address 

11WW69 

WW -041 FOR FURTHER DETAILS 
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The most 
advanced 
microwave 
devices 
are here. 
Schottky Barrier Diodes 
*Ga As Mixers *Ga As Detectors *LID. Reversible Ceramic 

Oscillators 
*Ga As Gunn Diodes *Si Avalanche ( Irrpatt) Diodes 
*Welded Ceramic S3 

Backward Diodes 
*Ge Planar Detectors *LID, Coaxial 

Microwave Transistors 
*Si 1 watt Power amplifiers *Si Low Noise, 5dB receiver 

Tuning Varactor Diodes 
*Si VHF & HF plastic, High Q *Si Hermetic, Wide 
Capacitance Range 

Varactor Multiplier Diodes 
*160 GHZ, Si welded Ceramic 

P -I -N Diodes *Switches 
*Limiters *Modulators *Stick, Coaxial. Epoxy and Pill 

Point Contact Diodes 
*Mixers *Detectors *Coaxial, Single Ended Ceramic 

Microwave Integrated Circuits 
`Microstrip SUB -SYSTEMS incorporating microwave 
semiconductors 

SEMICONDUCTORS 

Write for your 
copy of abridged 
catalogue to: f 
AEI Semiconductors Ltd. 
Carholme Road, Lincoln' 
Telephone: */ 
Lincoln 26435 

6 
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WORLD FAMOUS 

VARIAI3LE VOLTAGE CONTROLS 
VARIABLE TRANSFORMERS 
* Output 0 -260V 
* Input 230V 50 /60CPS 
* Shrouded for Bench or Panel mounting 

Inset shows latest pattern Brush gear ensuring smooth continuous adjustment. 

fail 0.0 1 amp 
2 

5amp£9.15.0 

CONSTANT VOLTAGE TRANSFORMER. 
Maintain spot on tesi y.,.. 
readings with Automatic Mains 
stabilizer. 

Specification 
* Output 240V 
* Accuracy Ps 

* Input 190.260V 
* Capacity 250 watts 
* Corrected ware 

£12.10.0 C&P20r 

20 AMP LT SUPPLY UNIT 
A Input 240V 
* Output 20 amps at 24V 

fully adjustable 
A Size 16 "x 12 "x20" high 

A Weight 501bs 

£35.0.0 

UNIVERSAL 
MICRO SWITCH tit MLC-3 

5 amp C/0 

1 f 
each in quantity 

8 amp £14.10.0 

10 amp £18.10.0 

12 amp £21.0.0 

20 amp £31.0.0 

SOLID STATE 

VARIABLE CONTROL 
Output 25 240V 

+ Input 240V 50 CPS 

5 amp A 10 amp models 
A Completely sealed 

5 amp model 

£83.6 
10 amp model 

£13.15.0 

10 amp C/O PUSH -BUTTON 

MICRO- SWITCH 
panel mounting. 
Buttons in Red, Green, White & Black 

Type SS -1. 418 each per 1,000 

IMMEDIATE DESPATCH 
FULL SPARES AND SERVICE AVAILABLE 

PROCESS TIMERS-MICRO SWITCHES 
* SYNCHRONOUS MOTOR A CLUTCH 

er 10 MILLION OPERATIONS 
t Instantaneous B Timed 

out 3 AMP contacts 
a Repeat Accuracy 04 

Dial ranges 0 10 secs up to 

0 28 his May also be used 

as impulse start 
£11 
dependent 

on quantty 

SYS 
TIMER 

SYNCHRONOUS MOTOR 8 CLUTCH 

Matchbox size frontal area 

Automatic 111 set 

PLUG -IN OCTAL BASE 

+ INSTANTANEOUS 
AND TIMED OUT 
2 AMP CONTACTS 

er RANGES. 10 SECS. TO 

36 MINS £5 
dependent 

on quantity 

STP 
TIMER 

* 1 MILLION OPS. 
5 Amp c/o Sub -miniature 
Micro -switch 

216 each per 1,000 

ACTUAL SIZE" 

S5G 
MICRO SWITCH 

* Eight force wire operated Micro - 
switch 

* Designed for even more economical 
coin -op mechanism 

approx. 4/- each 

per 1.000 

CC5 -R 
MICRO SWITCH 

PROXIMITY SWITCHES, LIMIT SWITCHES AND LIQUID LEVEL CONTROLS 

MANUFACTURERS AND IMPORTERS FOR MINISTRY OF DEFENCE, G.P.O. 

OMRON PRECISION CONTROLS 
DIVISION OF IMO PRECISION CONTROLS LTD. 

(Dept. WW9) 313 EDGWARE ROAD, LONDON, W2. TEL: 01 -723 2231 

WW -043 FOR FURTHER DETAILS 
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FOR 

GERMANIUM TRANSISTORS 
One in five transistor sockets in this country 

are still calling for germanium transistors at a 

time when most semiconductor manufacturers 
have stopped producing them. 

NKT has been expanding its germanium 
facilities to take the load and can readily supply 
most of the devices in current demand. 

Apart from a comprehensive standard "NKT" - 
range of house coded devices, NKT specialises 
in the supply of: 

(a) CV Germanium Transistors such as 
CV 5309, 5327, 5791, 5929, 7001, 
7002, 7005, 7006, 7007, 7008, 
7012, 7074, 7083, 7084, 7085, 7086, 
7376, 7436, 7437, 7438, 7439, 8004, 
8126, 8386, 8559, 8640, 8765, 8794, 
8801, 8802, 8810, 8837, 8838, 9190, 
9308, 10809, 10992, 10995, 11175. 
"2N" Germanium Transistors such 
as 2N 404, 1302, 1303, 1304, 1305, 
1306, 1307, 1308, 1309. 

(c) "Old-European" Standard Ger- 
manium Transistors such as OC 28, 29, 
35, 36, 42, 44, 45, 70, 71, 72, 74, 75, 
76, 77, 80, 81, 82, 83, 84. 

(d) "New European" Standard Ger- 
manium Transistors such as AC 128, 
176; ACY 17, 18, 19, 20, 21, 22, 30, 
39, 40, 41; AD 140, 149; AF 1 14, 115, 
116, 117. 

(e) Other Manufacturer House -code 
Germanium Transistors such as TK 23, 
30, 31 , 40, 42, 45, 46, 47, 48, 49. 

YOU may be in trouble over continuing 
supplies of germanium transistors such as these. 

Why not contact NKT Sales Office with 
your requirement. 

NKT-Newmarket Transistors Ltd., 
Exning Road, 

Newmarket, Suffolk. 
Tel. Newmarket (06381 3381. Telex 81358 

WW-044 FOR FURTHER DETAILS 
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DC to AC 
TRANSVERTORS 
(transistorised DC Invertors Convertors) 

Carry out your field tests using standard AC equipment. 
A VALRADIO TRANSVERTOR will erable you to use all types 
of test instruments in the field or in motor vehicles. 
Standard models are available for loads of 20W to IOOOW for 
battery inputs of 12V 6 24V and equally important to you most 
types are available from stock. 
Prices range from C5 to £170. 
The range is covered by three basic groups, having distinct 
characteristics. 
T series -Square wave, frequency tolerance ± 3Hz 
Q series Square wave, frequency tolerance ± }Hz 
S series Sine wave, frequency tolerance ± IHz 
Typical model B12 2005 input 12V output 115 -230V 200W. 

Price (67 -12-0 

Typ. Cil 2003 

Send for full information and technical details: 
VALRADIO LTD., Dept. W.C.4, 

Browell's Lane, Feltham, Middlesex, England. Tel.: 01 -890 4242 

WW-045 FOR FURTHER DETAILS 

POWER AT ANY 

F R EQ E CY? 
Our model PPA1K power supply will provide 
1 kW of AC power at any frequency within the 
range 40 Hz to 10 kHz 

A large selection of units from stock over the 
range 120W to 160 kW 

low distortion high frequency stability 
continuously variable output voltage 
single -phase or three -phase 

LING ALTEC 
LTV Ling Altec Limited 

Baldock Road, Royston, Norte, England 

Telephone: Royston 2424. Telex: 81174 

WW -046 FOR FURTHER DETAILS 
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PRECISION 
PRESSINGS s 

r 

Accurate 
components at 

competitive 
prices 

produced 
by progressive 
tooling and 
multiform 
methods 

JOHN SMITH IG 7L,D v 

209 SPON LANE - WEST BROMWICH STAFFS. TEL. 021 -553 2516 (3 LINES) 

WOODS LANE CRADLEY HEATH WAR LEY WORCS. TEL. CR 69283 (3 LINES 

WW-O47 FOR FURTHER DETAILS 

INSTANT 

SELECTION 

from 

1to100 dB 

ATTENUATION 

The Hatfield range of Switched Attenuators, Type 687, offer precise 
switched attenuation from 1 -100 dB in 1 dB steps and are housed 
in neat, die -cast aluminium boxes only 5+ x 11 x 21 in. 

The range comprises: 
Type 
687A 
6878 
687C 
68713. 
687E 
687F 
687G 
687H 

Connections Impedance 
BNC 50 ohms 
BNC 75 ohms 
BNC 50 ohms 
BNC 75 ohms 
BNC 600 ohms 
BNC 600 ohms 

Terminals 600 ohms 
Terminals 600 ohms 

with gold- plated switch contacts. 

Full details on request. 

HATFIELD INSTRUMENTS LTD. 
Dept. WW, Burrington Way, Plymouth, Devon. 

Telephone. Plymouth 10752) 72773/5. Teh,grams Sig,en Plymouth. Tale. 

Unbalanced 
Unbalanced 
Balanced 
Balanced 

45592 

HATFIELD BALUN 
WW -048 FOR FURTHER DETAILS 
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Far n ell 
New Constant Voltage, 

Constant Current 
`L Series 

Farwell stabilised power supply 

130B 

Our experience in the manufacture of stabilised bench 
power supplies and knowledge of the latest market require- 
ments have prompted a re- design of the well established 'L' 
Series. Consideration has been given to the more advanced 
needs of the research and development engineer, but equally 
the basic features of a general purpose laboratory power 
supply, suitable for student use, have been retained. 

Units Available Prices 
L.30A 0 -50 Volts at 4- Amp. £35 
L.30B 0 -30 Volts at 1 Amp. £35 
L.30C 0 -10 Volts at 3 Amps (with adjustable 

over -voltage protection circuit) £48 
L.30AITt 
L.30B/T S 

Features 
* Continuous variability of voltage and current settings 
e Constant voltage or constant current operation 
* Programmable output 
* Extremely stable output against load /line variations 
" Separate on;off switching of mains input and DC output 
* Adjustable current limiting facility on all units 
e Variable SCR over voltage protection circuit on L.30C. 
" Clean functional design with precise monitoring of voltage 

and current by clear scale meter. 

FARNELL INSTRUMENTS LTD., 
Sandbeck Way, Wetherby, Yorkshire 

Telephone: 0937 3541/6 

twin versions of L.30A and B above £70 

WW -049 FOR FURTHER DETAILS 
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CHASSIS 
and CASES 
Type N 

- E --Type Y 

Type W - Type Z 

Type U 

4 

CASES 
ALUMINIUM, SILVER HAMMERED FINISH 

Type Size 
N 8x6x2* 
N 6x6x3 
N 4x 4x 2 
U 4x4x4 
U 51 x 4-1 x 44- 

U 8x6x6 
U 91 x7}x3} 
U 15x9x9 
W 8x6x6 

Price 
I8/- 
17/6 
II/- 
II/- 
17/- 
23/- 
24/- 
49/- 
23/- 

Type Size Price 
W 12x7x7* 37/6 
W 15x9x8 48/6 
Y 8x6x6 29/- 
Y 12x7x7 45/- 
Y 13x7x9 50/6 
Y 15x9x7 53/6 
Z 17 x IO x 9 72/6 
Z 19 x IO x 81 78/- 

*Height 
Plus post and packing. 

Type N has a removable bottom, Type U removable bottom or 
back, Type W removable front, Type Y all- screwed construc- 
tion, Type Z removable back and front. 

BLANK CHASSIS 
FOUR -SIDED 16 SWG ALUMINIUM 

Size Price Base Size rice Base 
6 x 4 x 2" 6/3 2/11 0 8 x 2/" 2/- 5/6 
7 x 4 x I}" 6/- 3/2 2x7x21" 2/- 5 /II 7x5x2" 7/6 3/5 2x9x2 }" 3/9 7/- 8x4x2" 7/- 3/4 3x8x2 }" 3/9 6/11 
8 }x 5 }x 2" 8/- 3/9 4x 7x 3" 4/6 6/6 9x7x2" 9/3 4 /IO 4x 10x2}" 6/- 8/7 IOx4x2" 9/- 3/9 5x IOx2 }" 6/6 9/I I2x4x 2¢' 10 /- 4/3 7x IO x 3" 9/6 10/I 
12 x 5 x 3" 12/- 4/9 

TO FIT OUR CASES 
Size Price Base Size Price Base 

7 x 51 x Ir 7/- 3/9 12x61x2" 10/9 5 /II 
7 x 51 x 2" 7/9 3/9 14 x 81 x 2" 13/6 7/II 
11 x 6} x 1r I0/- 5/6 15} x 91 x 2¢" 17/- 9/6 
11 x 61 x r io/- 5; 6 17} x 91 x 2¢" 18/6 10/6 

WITH BASES 
Size Price Size Price 5x4x2 }" 9 ¡3 3 }x3 }X21" 6/6 4x2 }x I}" 6,- 3 x 2 x I" 5/6 

31 x 31 X 21" 7/3 61 x 2}} x I}}" (I8SWG) 8/3 
Plus post & packing. 

PANELS: Any size up to aft. at 6;- sq. ft. 16 s.w.g. (18 s.w.g. 5/3). 
Plus post and packing. 

H. L. SMITH & CO. LTD. 
Electronic Components Audio Equipment 

287/289 EDGWARE ROAD, LONDON, W.2 
Tel: 01 -723 5891 

We shall be pleased to quote for all your component requirements. 

WW-050 FOR FURTHER DETAILS 
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MODEL 15 

MICRO 

SOLDERING 

INSTRUMENT 

selected 
Inv 

illiDESIGN 
CENTRE 
LONDON 

EXTREME VERSATILITY 

Range of 8 interchangeable bits, 

from tin. 1.047in.) to ,bin., including 

long -life PERMATIPS. 

ULTRA -SMALL SIZE 

Length 7éin. Weight i oz. 

Max. handle dia. 

EXTRA -HIGH 
PERFORMANCE 

Heating time 90 secs. Max. 

bit temp. 390 C. Loading 15 

watts -equals normal 30/40 - 

watt iron. 

ALL VOLTAGES 

The ADAMIN range includes five 

other models (5, 8, 12, 18 and 

24 watts), Thermal Strippers (PVC 

and PTFE) and a De- Soldering Tool. 

Please ask for colour catalogue A /5. 

LIGHT SOLDERING 

DEVELOPMENTS LTD 

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

%% \1 051 FOR FURTHER DETAILS 
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There are a couple of 
things you should 
know about the 

Welbrook All Silicon 
Stereo Amplifier 

D ISIORTI 0 N PRICE 
0.1% at all £42. O. Od. 
output levels 

A new and unique method of equalising impedances in the output stage enables only 

Welbrook to offer such true high fidelity reproduction at such low cost. 

This technical breakthrough brings you the 
rise at any level, for only X42. o. od. This 
stereo amplifiers, using Class B operation. 

Performance: 
Power Output: 
24 watts R.M.S. (12 watts per channel) into 4 ohms load. 
20 watts R.M.S. (10watts per channel) into 8 ohms load. 
14 watts R.M.S. (7 watts per channel) into 15 ohms load. 
Total Harmonic Distortion: 
Typically o. t % for so watts per channel into 8 ohms load at 
I KHZ with no increase at low levels. 
Hum and Noise: 
With volume control at minimum 8o dB. With volume 
control at maximum -55 dB. 
Frequency Response: 
-I dB at 3o HZ and 15 KHZ. 
Inputs: pickup: 
R.I.A.A. characteristic, sensitivity adjustable up to 3 MV to 
suit crystal; ceramic or magnetic cartridges. 
Tuner: 
Flat characteristic- sensitivity loo MV -input impedance 
too K ohms. 
Tape: 
Flat characteristic- sensitivity too MV -input impedance 
too K ohms. 
Outputs: 
Loudspeakers output to suit 4, 8 and 15 ohms. Tape output 
for recording -zoo MV for rated input sensitivities- minimum 
external impedance so K ohms. 
Tone Controls Bass: 
Ganged control giving ± 54 dB at 3o HZ 
Treble: 
Ganged control giving ± 14 dB at 15 kH Z 
Balance Control: 
Facility to reduce output from either channel continuously 
from maximum output to zero. 
Dimensions: 
14 }" wide x 9" deep x 4" high (cabinet) 
Price: 
Recommended retail price; £4z. O. od. including cabinet. 

`- - - - 
WW-056 FOR FURTHER DETAILS 

Welbrook W2o Stereo Amplifier, with no distortion 
is a truly remarkable bargain among high quality 

For full details of the Welbrook Stereo Amplifier post the coupon to: 

WELBROOK ENGINEERING & 
ELECTRONICS LIMITED, 
BROOKS STREET, STOCKPORT, CHESHIRE, SKI 3HT 

To: Welbrook Engineering & Electronics Limited; 
Please send me full details of the Welbrook Stereo Amplifier. 

NAME 

ADDRESS 

( wwt ) ' 

MI IN III IM NM Ili IN 
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Get across 
loud and clear 

with AKG 
microphones 

/ 

t 

AHG C -451 i 
Quality condenser 
microphone with new 
CKl capsule (inter- 
changeable with other 
AKG microphones). 
Other capsules are 
available built into 
wind -shield with 'rifle' 
tube attachment. Supp- 
lied with battery power 
unit and /or mains unit 
which can feed two 
microphones. 

\ 4, 

14 

AG D -109 
Dynamic 
miniature 
microphone - 
the smallest 
Lavalier on the 
market. High- quality 
reproduction compares 
well with others costing 
several times more. 
With 60 or 200 Ohm imp - 
edance. 3 metres cable. 
Use it wherever a mike 
is to be heard but not seen- interviewing, 
films, conferences, etc. 

/ 

- 
) 

AKG D -224 
Advanced studio micro- 
phone, employing two - 

way cardioid principle - 
the latest in microphone 

technology- in slim, 
elegant form. 

High-quality dynamic 
microphone ideal all 

work. Incorporates bass 
attenuation switch and 

pivoted stand attachment. 

Find out more about AKG mikes from 
Politechna (London) Ltd. 182 -1B4 Campden Hill Road, 
London,W.8. 24 Hr,Telephone: 01- 727 0711 Telex: 23894 *ii; microphones 

WW-057 FOR FURTHER DETAILS 

FRAHM 
vibratiog 
reed 

FOEDUENCY 

V'ireless World, November 1969 

are widely used as standards In many industries 

I) They are accurate (to ±0.3% or ±0.1% as specified) 
2) They are not voltage or temperature sensitive, within wide limits 
3) They are unaffected by waveform errors, load, power factor or phase 

shift 
4) They will operate on A.C., pulsating or interrupted D.C., and super- 

imposed circuits 
5) They need only low input power 
6) They are compact and self- contained 
7) They are rugged and dependable 

FRAHM Vibrating Reed Frequency Meters are available in miniature 
switchboard and portable forms, in ranges from 10 to 1700 cps. Des- 
criptive literature on these meters, and on FRAHM Resonant Reed 
Tachometers, freely available from the sole U.K. distributors:- 

because:- 

ANDERS METER SERVICE 
ANDERS ELECTRONICS LTD. 48/56 BAYHAM PLACE, BAYHAM STREET 
LONDON NW1 TEL 01 -387 9092. 

WW-058 FOR FURTHER DETAILS 

TELEPRINTERS' PERFORATORS 

REPERFORATORS TAPEREADERS 

DATA PROCESSING EQUIPMENT 
' Codes: Int. No. 2 Mercury/Pegasus, Elliot 803, 

Binery and special purpose Codes. 

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

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

Picture Telegraph, Desk -Fax. Morse Equipment; Pen Recorders; 
Switchboards; Converters and Stabilised Rectifiers; Tape 
Holders, Pullers and Fast winder,; Governed, Sychronous 
and Phonic Motors; Teleprinter Tables and Cabinets; Silence 
Cover.; Distortion and Relay Testers; Send'Receive Low and 
High Pass filters; Teleprinter, Morse, Teledeltos Paper, Tape 

,, and Ribbons; Polarised and specie- 
r.1 Used relays and Bases; Terminals 

V.F. and F.M. Equipment; Tele- 
phone Carriers and Repeaters; 
Diversity; Frequency Shift, Keying 
Equipment; Line Transformers and 
Noise Suppressors; Racks and Con- 
soles; Plugs, Sockets, Key, Push, 

Miniature and other Switches; Cords, Wires, Cables and Switch- 
board Accessories; Teleprinter Tools; Stroboscopes and 
Electronic Forks; Cold Cathode Metrics; Test Equipment; 
Miscellaneous Accessories, Teleprinter and Teletype Spares. 

W. BATEY & COMPANY 
Gaiety Works, Akaman Street, Trios, Harts. 

Tal.; Tring 3476 (3 lines) Cables; RAHNO TRINO 
STD; 0442 82 TELEX 82362 

WW-059 FOR FURTHER DETAILS 
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the increment 
from this 

Digital 
Recorder 

is the 
reliability 

The T5000 is probably the most reliable digital magnetic 

tape recorder in fully computer- compatible forma' you 

can find anywhere. It has 12 months PROVEN 

OPERATION behind it. 

We didn't want to say too much about the T5000 

until we were SURE of its performance. We've had it 

working internationally wits discerning and demanding 

users. Now we're sure. You will find the T5000 a 

valuable contribution to your operation. 

The T5000 fits easily into any system without 
headache - your interface problems have been antici- 

pated right at the design stage. 

BRIEFLY: 
Reliability Proven All solid -state modular construction. 

No relays. All logic is I.C. 

Simple to Operate Simple tape path. 

Automatic loading into vacuum columns - 
Ideal Tape Handling Vacuum columns give optimum tape 

packing. Proportional servo dynamic bracing. 

Precision Tape Drive Electronic damp ng eliminates any 

incremental capstan drive resonances. 
Packing Density: 200, 556 or 800 b.p. . 

Feed Modes a. Incremental on command. 

b. 37.5 .p.s. (other speeds to spec al order) 

Increment Rate a. 0 -300 characters /sec at 556 and 200 b.p.i. 

b. 0 -503 characters /sec at 800 b.p.i. 
(1203 characters /sec to special order: 

Start Time 2 mSec at 37.5. i.p.s. 

A MEMBER OF THE RACAL GROUP OF COMPANIES 

Get the full facts now from Britain's Analogue, Digital and 

Communications Magnetic Recording specialists: 

RACAL -THERMIONIC LIMITED 
Hythe, Southampton, England. 
Telephone HYTHE 3265 : Telex 47600 

WW- --060 FOR FURTHER DETAILS 
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Ferrograph Series 7- 
a lifetime of recording 
Ferrograph Tape Recorders have been 
famous ever since 1949. A lifetime's exper- 
ience of making fine recorders goes into 
every one of Ferrograph's brilliant new 
Series 7. 

And there is a lifetime's recording in every 
Ferrograph instrument. Many of the earliest 
Ferrographs are giving perfect service 
today - twenty years later. You can be 
sure your Ferrograph will do the same for 
you. It will give dependable service for 
many, many years to come. It will keep its 
value. It will need the minimum of service. 
Sparc parts will remain a%ailahle for a 
lifetime's recording. That's how Ferrograph 
got its name. 

Available in Mono, and in Stereo w ith 
and without end amplifiers: combining a 
unique range of 30 recording facilities. 
including: 

All silicon solid -state electronics with FET 
input stages and wide input overload margins. 

Vertical or horizontal operation. 
Unit construction: The 3 individual units i.e. 

tape deck, power unit and amplifier complex are 
mounted on a single frame easily removable from 
cabinet for service or installation in other cabinets 
or racks. 

3 motors (no belts). 3 tape speeds. 
Variable speed spooling control for easy 

indexing and editing. 
Electrical deck operation allowing pre -setting 

for time -switch starting without need for mach- 
ine to be previously powered. 

Provision for instantaneous stop'start by 
electrical remote control. . Single lever -knob deck operation with pause 
position. 

Independent press -to- record button for safety 
and to permit click -free recording and insertions. 

81' reel capacity. 
Endless loop cassette facility. 
Internal loud speakers (2) -1 each channel on 

stereo, 2 phased on mono. 
4 digit, one -press re -set, gear -driven index 

counter. 
2 inputs per channel with independent mixing 

(ability to mix 4 inputs into one channel on 
stereo machine). 

Signal level meter for each channel operative 
on playback as well as record. 

Tape original switching through to output 
stages. 

Re- record facility on stereo models for multi - 
play. echo effects etc, without external connec- 
tions. 

Meters switchable to read 100 kHz bias and 
erase supply with accessible preset adjustment. 

Three outputs per channel i.e. (I) line out - 
level response. (2) line out -after tone controls. 
(3) power output -8 -15 ohms. 

Power output 10W per channel. 
Independent tone controls giving full lift and 

cut to both bass and treble each channel. 
Retractable carrying handle permitting carry- 

ing by one or two persons. 

Ideal 
for 
rack 
mounting 

Elegant 
hardwood 
case 

Grey 
vinyl 
case 

U.K. Retail prices from £ 175 incl. P.T. 

Please see next page for list of Ferrograph 
Stockists 

the tape recorder with 
the hearing -is- believing sound 

RROGRAPH 
The Ferrograph Co Ltd, Mercury House. 195 Knightsbridge, S117 Telephone: 01 -589 4485 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, November 1969 

Listen for yourself 
To know the Ferrograph Series 7 you must look at it, listen to it, for yourself. You will find it in stock at many of 

the best tape -recording and Hi -Fi specialists in the country, including the following: 

a47 

Ferrograph stockists 

Lando. Dealers 
C. C. Goodwin (Sales) Ltd., 
7 The Broadway. 
Wood Green. N.11 

Francis o(Strutham, 
Tope Recorder Specialists. 
169 -173 Streatham High Road, 
S. W.16 

Hampstead High Fidelity. 
9la Heath Street, N. W.3 

Imhof,, 
111116 New Oxford Si., 
W.C.1 

Large of Holborn, 
76/77 High Holborn, 
W.C.I 

Nusound, 
141/4 Prnronville Road, 
N.1 

Nusound. 
81 High Holborn. 
W.C.I 

Nusound, 
228 Bishopsgate, 
£. C.1 

Nusound, 
360 Kilburn High Road, 
N. W.6 

Nusound, 
36 Lewisham High St., 
S.E.13 

Nusound, 
2 Maryland Srarlon, 
E.15 

The Recorder Co., 
186188 West End Lane, 
W. Hampstead, N. W.6 

R. E. W. (Eadsfield) Ltd.. 
266 -168 Upper Tooting Road. 
S. W.17 

R. E. W. (Earisfeld) Ltd., 
146 Charing Cross Road. 
W.G1 

Tdesonic Ltd., 
91 Tottenham Court Road. W.1 

Tektape Ltd., 
33 Edgware Road. 
W.2 

Teletape Ltd., 
84/88 Shaftesbury Avenue, 
W.1 

Aberdeen 
Aberdeen Radio Company, 
12 Hadden Street 

Aberdeen Sound Centre Ltd.. 
25A Belmont St. 

Buakd 
Raykc Limned, 
43 Buff Parade. 
High Street 

Birmingham 
Chas. H. Young Ltd.. 
l70 /71 Corporation Street. 
Birmingham 4 

C. H. (Hi- Fidelity) Ltd.. 
167 -169 Bromsgrove Street. 
Birmingham 5 

Crne- Equipments Ltd.. 
Audio Visual Department, 
94 Dale End. 
Birmingham 4 

Blackburn 
Holding, Audio Cemre, 
39 41 Mining Lane 

Blackpool 

F. Benfell Limited, 
17 Cheapside. 
(Abingdon Street) 

Bolton 
Harker & Howarth, 
('hurrhgai 

Boscombe 
Tape Recorders (Bournemouth) Ltd., 
874 Christchurch Road 

Bour.emoutb 

Forrester',, 
National Radio Supplies Ltd., 
70.72 Holdenhunt Road 

Brighton 
Avery's 
77 Si. James's Street 

Lanes Radio Ltd., 
II Gardner St. 

Bduol 
Audio Bristol, 
Park Street Avenue. 
Bristol I 

Bristol & West Recording Service Ud.. 
6 Park Row. 
Bristol I 

Tape Recorder & Hi Fi Centres Ltd., 
82 Stokes Croft 

Bromley 
Bromley Sound, 
31 Letchworth Drive 

Bury 
J. Smith & Son (The Rock) Ud.. 
184 The Rock 

Cambridge 
University Audio, 
1 & 1 Peas Hill 

Canterbury 
Canterbu Hi Fi Centre, rY 
26 St. Dunstan's St. 

Cadlff 
The Roath Radio & Television Co., 
23/27 Morgan Arcade, 
Card(CFI 2AF 

Sound Film Services 
(Cinema Lesson Ld.), 
27 Charles Si 

Tape Recorder & Ht Fi Centres Ltd., 
Oxford Arcade, 
The Hayes 

Castle Douglas 
John Mitchell, 
141 King Street 

Coventry 
Coventry Hi -Fi Centre, 
13 City Arcade 

Coventry Tape Recorder Services, 
33 King William Street 

Crewe 
,worths of Crewe Ltd., 

18 Highmwn 

Dadinpon 
McKenna & Brown Ltd.. 
11 Bond Gate 

Derby 
Bucklards of Derby, 
4 ¡ -19 London Rood 

Doncaster 
Tom laques Ltd.. 
Sound & Electronic Engineers, 
16 Wood Street 

Dorchester 
Suttons, 
Harder Arcade 

Edinburgh 
J. B. Fulton Associates Ltd., 
16 Howe St., 
Edinburgh 3 

J. 1. Mitchel (Cameras) Ltd., 
Haymarket Corner. 
Edinburgh 1! 

Espies 
Chew & Osborne Ltd.. 
148 High Street 

Farnham 
Lloyd of Keywonh Ltd., 
26/28 Downing St. 

Glayore 
McCormack Ltd., 
33 Bath Street 

&sodomy" 
Unique Radio Ltd., 
The Facade, 
High Road 

Gravesed 
Bennett & Brown (Gravesend) Ltd., 
58, 606 & 60e Wrotham Road 

Gdmaby 
Lincolnshire Instrument Co., 
Hi-fi fi House. 
69.71 Cartergate 

Guildford 
Merrow Sound Lid., 
129 Epsom Road. 
Merrow 

P. J. Equipments Ltd., 
3 Onslow Street 

Hl Wycombe 
Hughes Photographic & Hi -Fi 

Specuüsts, 
7 High Street 

Huddersfield 
Woods, 
The Music Shop. 
New Street 

Ilford 
Nusound, 
87-100 I f rd Lane 

Ketkn.g 
Paul Taylor & Partners Ltd., 
1 Silver Street 

Leeds 
Beckett Film Services Ltd., 
Audio Visual Specialists, 
4648 The Headrow, 
Leeds LS1 8EL 

Valance Audio Lab.. 
20 New Market St. 

Leicester 
United Film Service. 
13 King Street 

Liverpool 
Beaver Radio Wood) Ltd., 
2011 8'hit {chapel 

Lowestoft 

Hughes (Lowestoft) Ltd., 
62 London Road .North 

Mdduore 
Sloman & Penn*, 
Pudding Lane 

Ma.,Beld 
Syd Booth. 
I1 Queen Sr. 

Ma.eheun 
Lancs. High Fidelity. Ltd., 
248 Wilmslow Road. Manchester 14 

Middlesbrough 

McKenna & Brown Ltd.. 
Linthorpe Road 

Neweauk 
Clement Wain Limited 
Redlion Square 

Newcaule upon -Tyne 
Turners INewcastlrupon-Tyne) Ltd., 
Camera House. 
Pink Lane 

Norwich 
Suttons. 
1618 Exchange Street 

Nottingham 
The Audio Centre, 
1830 Pelham Street 

peter Anson Electronics, 
165 Arkwright Street 

Nottingham Tape Recorders Ltd.. 
11 Burton Street 

Oxford 
Westwoods, 
46 George Street. 
O rd 

Plymouth 
Albert E. Ford Ltd., 
81 Cornwall Street 

Portsmouth 
H. R. Knight Ltd., 
71 Tangier Road 

Ramsgate 
Tom Joyce, 
lO Boundary Rood 

Redear 
McKenna & Brown Ltd.. 
135 High Street 

Reigate 

Alan Laurenson & Co.. 

9 Bell Street 

Salisbury 
Stations Music Centre 

Boar Row 

Sheffield 
Sheffield Sourd Centre, 
101 Ecrlesall Road 

Solihull 
C. H. (Hi Fidelity) Ltd., 
11 Drury Lane 

So°tbamyton 
Hamilton Electronics (Southampton) Ltd.. 
35 London Road 

Suttons. 
421 Shirley Road 

South Shields 

Sevilks's, 

5.7 Krppel Street 

Stafford 
Tom Reekie Ltd., 
10 Bridge Street 

Stockport 
W.J. & M. Baylis Ltd., 
611 Gorton Road. 
Reddish 

Stockton on Tees 
Bond & Mason, 
Radio- TV- Hi -Fi- Electrical, 
94 Church Road 

Stoke on Trent 
W ilsom Radio Ltd., 
30.31 Liverpool Road 

Sudbury 
The Record Shop. 
King Street 

Sunderland 
Saxons (Sunderland) Ltd., Photo- 

graphic Dealers, 
20 -21 Waterloo Place 

Swansea 
Holt, 
Radio, TV, Hi -Fi, Audio Electronics. 
heron Arcade, 
Oxford Street 

Teddlaglou 
Davtronics Ltd., 
119A High Street 

Truro 
Fords (Prop E. J. E. Vivian) 
9 Prdar Street 

Wealduo.e 
K. J. Enterprises, 
17 The Bridge 

Wilmslow 
The Hi -Fi & Tape Recorder Lounge. 
Green one 

Wotlag 
D. H. Hughes & Sons Ltd., 
29 High Street, 
Knuphill 

Wolverhampton 
M. R. Werner & Son Ltd., 
26 Chapel Ash 

Wortblag 

Bowen & Wilkins Ltd.. 
1 Becket Buildings, 
Littlehompton Road 

ljnone of ¡Itere is near enough to l'ofl, in ease of difficulty, or for free literature. stil( !Is the coupon, or give us a ring on 

FERRO GRAPH 
To The Ferrograph Co. Ltd., Mercury House, 195 Knightsbridge, London SW7 

Please send the a free brochure on the NAME Ferrograph Series 7 
or the new Ferrograph Manual for 
which 1 enclose LI ADDRESS WW 

WW -064 FOR FURTHER DETAILS 

01 -589 4485 

the tape recorder with 
the hearing -is- believing sound 
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TYPE UD1. Modern- TYPE RBT b TYPE ELI. Omni - 

style high- output RETS. Miniature' directional micro - 
microphone, fitted ribbon microphone. phone for hand or 
with internal suitable for sound stand use. 

- pop' fanti 
filter, or recording. 

j 
Today's 

acoustical -performance 
standards are the 

highest ever. Nice to 
know Reslo makes 

equipment to match. 
Precision -made amplifiers, loudspeakers, hi -fi 

radio tuners, full P.A. systems, accessories 
...and microphones - magnificent. This 

is the Reslo range of products, 
designed to top the sky - high 
acoustical -performance standards 

of today. Shown above are some 
of Reslo's most in - demand 

microphones, three stylish, 
clean -sound units that 

truly speak for 
themselves... 

AN we 

/ Please send me / your free brochure / giving full details. / 
Name 

Address 

RESLO MIKES, 
ROM FOR D, 

ESSEX. gale 
WW-465 FOR FURTHER DETAILS 

Looking 
for one 
like 
this? 

Wireless World, November 1969 

4 mm., tubular, wire ended, length 11.5 mm. 
Just one of the many Vitality Instrument and 
Indicator Lamps, made in an unusually large 
number of types, ratings and sizes. It may be just 
what you need for an existing or new project. If 
not, another from the hundreds of types and 
ratingsdetailedin Vitality Catalogue69maywellbe. 

* Many a product owes its success to the 
intelligent addition of an indicator light' 

VITALITY BULBS 
VITALITY BULBS LTD., MINIATURE AND SUB -MINIATURE LAMP SPECIALISTS 

BEETONS WAY, BURY ST FOMUNOS. SUFFOIK TFT 0284 2071. 
Member of the General Instrument Group. 

WW-066 FOR FURTHER DETAILS 

we've got lots 
of handles to 

our name 

A 

yero 

many in a complete colour range too ! 
If you would like to know more about our range 

of P.C. Card Handles, please write to : 

VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, S05 3ZR 

Tel: Chandler's Ford 2921 Telex: 47551 
Branches and Agents throughout the World 

WW -067 FOR FURTHER DETAILS 
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PARTS AND COMPONENTS FOR 

TELECOMMUNICATION ENGINEERING 

AND ELECTRONICS 

a49 

EXPORT -IMPORT 
RC- Elements Resistors 

Capacitors 

Potentiometers 

Electromechanical Connectors, sockets 

Components Switches 

Relays 

Pilot lamps 

Rotary buttons 

Electroacoustic Microphones 

Components Earphones 

Loudspeakers 

Miscellaneous Parts Transformers 
and Components Fluorescent tube and mercury - 

vapour lamp adapters 
Ferrites 

Permanent magnets 

Aerials 

IMPORT 
Vacuum tubes, special lamps 
Semiconductor devices 

Integrated circuits 

ELEKTROMODUL 
Hungarian Trading Company for Electrotechnical Components 

BUDAPEST, XIII., VISEGRADI UTCA 47 a -b 
Telephone: 495 -340; 495 -940. Telex: 3648; 3649 
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Celestion PA 
Loudspeakers for 
all Public Address Systems 

Re- entrant Horns 

These Horns are capable of deliv- 
ering a highly concentrated beam 
of sound over long distances. They 
are recommended for recreation 
centres, noisy factories and work- 
shops and all indoor and outdoor 
locations where a high noise level 
has to be overcome. 

Driver Units 

Pressure type units are available with 
or without tapped 100V line trans- 
formers. The following 'built -in' 
features are on all models - High 
Sensitivity, Weatherproof, Phase 
Equalising Throat and Self- centring 
Diaphragm Assembly. 

Re- entrant 
Loudspeakers 

Rola Celestion re- entrant loud- 
speakers are designed for use 
wherever conditions demand com- 
pactness, toughness, high efficiency 
and unfailing service. They are 
rainproof and built to withstand 
prolonged exposure to vibration 
and adverse conditions. 

Loudspeaker 
in Glass Fibre 

The Celestion Glass Fibre Loud- 
speaker is a compact robust and 
watertight unit, precision built for 
use on open boat decks, docks, 
chemical plants, plating shops, etc, 
where protection from the weather 
or corrosive atmosphere is vital. 

Rola Celestion Ltd. 
THAMES DITTON, SURREY 

TELEPHONE 61 -398 3402 TELEX 266 135 
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LOOKING FOR 

HIGH SPEED TESTING 

OF YOUR 

DATA TRANSMISSION 

SYSTEMS? 

ey=,NC. ......,.. 

rZZZZZZZZZZZZ' 

W 
40 , I f ---- 5 eY.tft f 

Here's the answer 
THE NEW HIGH SPEED DATA 
TRANSMISSION TEST SET NO.5 
FROM TREND 

With this portable, mains operated, unit you can carry 
out high speed testing of your data transmission equip- 
ment and links, checking peak telegraph distortion and 
bias distortion at a received data input rate of 128 Kilo 
bits per second. Error counting can be achieved at 
speeds of up to 1.6 Mega bits per second. 

The Test Set No. 5 comprises a data transmitter, a data 
receiver and measuring circuits contained in a strong, 
internally screened ABS case. The case can be removed 
and the Test Set then rack mounted if desired. 

Trend have fully detailed leaflets on this and their full 
range of transmission test equipment which is available 
on request. 

Trend Electronics Limited 
st. John's Works, Tylers Green, High Wycomoe, Bucks, 
Telephone No.: Tylers Green 322 & 654 Telex 83621 & 83625 
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Some notes on Bridge Measurement by WAYN E KERR 

Number 4 

The Electric Field 

The first three issues of these notes have described the basic 
principles of the Transformer Ratio Arm Bridge and have 
shown how high impedance components, such as small 
capacitors, can be accurately measured at the end of very long 
lengths of screened cable. The use of the bridge neutral 
connection enables the capacitance of the connecting cables 
to be isolated from the component being measured, the 
balance point of the bridge being unaffected by the presence 
of the screened cables. In this issue the use of the neutral 
connection to control the electric field surrounding an 
electrode forming part of a parallel plate or coaxial capacitor 
is described. 

Figure I 

If a parallel plate capacitor is drawn, together with the 
associated electrostatic field, it will be apparent that the 
measured capacitance of this arrangement can be considered 
as the sum of two components; (t'A), the value for the centre 
part of the field in which the lines of force are linear, and (CO, 
the value for the non -linear fringe geld. Figure 1 illustrates 
these fields. 

The electrical value for such a capacitor is exceedingly 
difficult to calculate, owing to the complicated nature of 
the fringe field, and so it has become common practice to 
use plates which are large in diameter and also placed 
closely together, in order to reduce to a minimum the effect 
of the fringe field. Furthermore, a difficulty arises in the 
determination of the permittivity of a substance comprising 
the dielectric. This is a simple ratio of the capacitance of the 
plates with the material placed between them to the capaci- 
tance of the plates in free space. In theory, an infinitely large 
disc of material would be necessary in order to carry out 
such a measurement and avoid errors due to lines of force in 
the fringe field traversing the edge of the disc. 

The transformer ratio arm bridge offers a practical solution 
to these difficulties and Figure 2 shows how these errors can 
be eliminated by the use of the bridge neutral connection. 

The right hand circular electrode is surrounded by an 
annular guard ring and is separated from it by a thin ring 
of insulating material. 

When the system is balanced, both the central electrode and 
the guard ring are at the same potential and the bridge will 
only measure the capacitance formed by the central part of 
the field (CO. 

Further consideration of this arrangement shows that the 
thickness of the insulation in the annular gap becomes a 
limiting factor in the accuracy of the measurement -a wide 
gap would start to produce locally curved lines of force 
proportional to the width of the insulation. Fortunately, a 
technique developed recently enables an insulating layer to 
be produced only a few microns thick substantially removing 
this difficulty. 

So far, the discussion of the transformer ratio arm bridge 
and its application to capacitance measurement has neglected 
a fundamental necessity, the creation of a precise standard 
of capacitance. The techniques already described can be used 
to design a basic standard, dependent only on the deter - 
mina:ion of the exact mechanical dimensions and the velocity 
of light for its achievement. 

CA, 
-Guard Ring 

Insulation 

El.ctrod. 

-- Coaxial Cab!. 

C Standard 

Figure 2 

The ability to measure the capacitance between two 
electrodes precisely without correction being necessary for the 
effect of the fringe field creates new possibilities in metrology 
as well as electronics. Bridges can be constructed to measure 
reciprocal capacitance, and as the distance between linear - 
field electrodes varies as 1 /C, a voltage output can be given 
from the bridge directly proportional to this distance. 

THE WAYNE KERR COMPANY LIMITED 
NEW MALDEN SURREY ENGLAND 
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"o- M Alf SHEET METAL PUNCHES 

..burr free holes 
Simple operation 

Quick, clean holes (up to 16 gauge mild steel) 

Saves time and energy 

Burr -free holes -no jagged edges 

Special heat treatment maintains keen cutting edge 

Anti -corrosive finish prevents rusting 

Used all over the world 

Used by all government services- Atomic, 
Military, Naval, Air, G.P.O. and Ministry of 
Wcrks; Radio Motor and Industrial Manu- 
fac:urers, Plumbing and Sheet Metal Trades, 
Garages, etc. 

Obtainable from Radio, Electrical and Tool Dealers 

WHOLESALE & EXPORT ENQUIRIES ONLY TO 

FAS77 
Pare,-rt Nos. 619178 & 938098 

30 SIZES 
ROUND: to 3 in. 

SQUARE: ;;, and 1 in. 

RECTANGULAR: . x ; in. 

Full List on application. 

"Q-MAX" (electronics) LTD. Napier House, High Holborn, London, W.C.1. 
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vero modular racks 
and card frames are 
very accommodating 

L. 

MODULAR RACK UNITS: - 

Permitting 1,000's of variations using basic standard 
components. Module widths available are 1", 2 ", 4'", 6 ", 8" 
and 16 in panel heights of 5,= 7 and 81' with depths 
of 7; and 10, 

CARD FRAMES: - 
The Card Spacing can be arranged to a minimum of 
0.5 pitch. A simplified method of edge connector mounting 
also provides for rapid assembly coupled with precise 
card alignment. 

These are only a small part of Vero's systemised products 
which are all compatible to each other. Send now for 
full details of our complete packaging systems. 

VERO ELECTRONICS LTD. 
Industrial Estate, Chandlers Ford S05 3ZR 
Tel: Chandlers Ford 2921 Telex: 47551 

Branches and Agents 
throughout the World 
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NewWeapons 
for the war against noise 

We hate noise. We make filters to suppress it wherever 
it occurs. And now we are killing it at source with 
a new range of weapons ... moulded track potentio- 
meters. Quiet controls that retain low noise levels 
through a long operational life (upwards of 100,000 
cycles). 

There are over two dozen types in the range. Each has 
a hot moulded track element of large cross-sectional 
area, giving low current densities, high voltage ratings, 
eliminating local high spots and over- heating , 

eradicating wear. 

An integral moulding of base, track and terminals gets 
rid of solders, rivets, welds ; provides increased 
reliability and excellent humidity characteristics. 

Standard or miniature designs, pre -set or switched for 
P.C.B. cr chassis mounting are available in sealed and 
edge operated units. All are designed to n- eet the require- 
ments of Specification DEF -5122 and are available with 
'inear, logarithmic or special function laws. 

ER E 

ELECTRONICS 

LMI ED 

All the lethal facts are ,n the brochure. 
Send for your copy today. 

ERIE ELECTRONICS LIMITED, 
Erie Controls Division, 
Great Yarmouth, 
Norfolk. 

Tel : 0493 4911. Telex : 97421. 

ERIE MOULDED TRACK POTENTIOMETERS 
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YOU 

WANT 
PARTS 

URGENTLY 
almost 

immediately! 

So what do you do? 
You reach for the 'phone and dial ONO 
239 8072, if it Is anything made by the 
United -Carr Group. You will be sur- 
prised how soon you'll get what you want. 

Your immediate needs are our 
business 
We exist to supply the small user quickly 
with standard parts made by these Com- 
panies and carry large stocks of their 
fasteners and clips and a wide range of 
Radio, Electronic and Electrical compo- 
nents. We're geared to speedy handling 
and dispatch. 

But you will need our latest 
catalogue 
For quick and accurate ordering you 
should keep our comprehensive cata- 
logue by you. This useful reference book 
gives full details of the wide range of 
parts we stock -nearly everything of the 
kind that you are likely to require. 
Even though not ordering anything im- 
mediately, you should write now for this 
useful publication and so be ready to 
handle rush jobs whenever they arise. 

United -Carr Supplies Ltd., 
Frederick Road, Stapleford, Nottingham. 

Sandlacre 8072 STD ONO 239 8072 

STOCKISTS 

UNITED-CANR 
SUPPLIES{ 

UNITED-CARR GR U 
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We put 

23,340 
cigarettes 

in our Budget 
combination storage 
unit! 
Think what you could 
put in it! 

Storage. Lots of it. for a thousand things 
you stock: replacement pans: light bulbs 
cameras: anything up to 7" x 8" x 10i 
Safety drawer -stops as 'standard'. 
Smooth guide runners throbut. All in e 

compact 3h Bin. high. 2ft 1 1 in. wide. 1 ft 

deep area. Ready assembled, in stove 
enamelled green or grey. With 18 handy. 
8 large, 8 king -sized drawers. At 
E17 8s. worth every penny! See the 
rest of the N C Brown range! 

£ 17 5s. 
carriage free 
on mainland 

R NC. BROWN LTD. 
pacesetters in storage equipment 

Sent your FREE A,tiOCH 
URELi or Send L i Ihow 
many! Budget Storage 
Units l E17 be. In green 

I or grey 

NAME 

ADDRESS 

Dept. W W ligie Steelworks. Heywood. Lanes. Tel 5901 S 

t ondnn 26 27 Newton St . W.C.I. Tel 01 .405 7331 
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IT TAKES 
A SHORT TIME 

TO TELL 
A LONG STORY 

.0 
1 

Mow )*1. 
4.4440 4". ge#, 

CALAN TRACE SHIFTER C50ID 
* A TRACE (9,600 MILLIMETRES LONG ON A 5 INCH TUBE!) 

* A THREE DIMENSIONAL DISPLAY! 

* VERTICAL COMPARISON OF SUCCESSIVE SCANS! 

Add these facilities to your oscilloscope. They will help 

you to examine the functional waveforms of heart or com- 

bustion engine or for that matter any other long waveform 
phenomena. 

Price £78 Export and Agency Enquiries Invited. 

Calan Electronics Limited, 
8 Croft Street, Dalkeith, Scotland 

Tel. 031-663-2344 
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'WATTS' THE °" 

NAME FOR 
RECORD 
MAINTENANCE 

H I F I PA R A STAT(Rsa'd.)Pat.App.58218/B7. 

STYLUS 
CLEANER 

Available 
separately 
complete 
with 
instruc- 
tions. 

Price 
5/ . Plus 1 /3 P.T. 

'PA RASTAT'R,v 
Manual Model 

Mk.IIA 

Gramophone 
Record 
Maintenance 
and Stylus 
Cleaning Kit 
Designed for use on NEW 
records or records in new 
condition which are to be 
played with pick -ups re- 
quiring very low tracking 
pressures. The 30,000 fi nely 
pointed tips of the Hi -Fi 
Parastat Brush positively 
explore every detail in the 
record groove to provide 
the high degree of record 
cleanliness necessary when 

using ultra lightweight pick -ups tracking at 2 grammes or 
less. The cover pad in the lid of the case is provided for the 
purpose of cleaning and activating the brush which when 
enclosed within the case is kept at the correct level of 
humidity required to control all static at the working surface. 
Perfectly clean records must be played with a perfectly clean 
stylus and an integral part of the kit is the new Watts Stylus 
Cleaner which provides a safe and efficient method of 
cleaning the stylus. 
Supplied complete with instructions, 1 oz. New Formula 
dispenser, Distilled Water dispenser, spare pad cover and 
ribbons. Price 42/8 plus 1/3 P.T. 
Replacements: 1 oz. New Formula dispenser 4/6 Distilled 
Water Dispenser 4/ Pad Cover and Ribbonsl /9. 

ofii 
A dual purpose record maintenance 
device. Keeps new records in perfect 
condition. Restores fidelity to older 
discs. Complete with 1 oz. New 
Formula dispenser and instructions. 
Price 45/ . 
Replacements: Pad Covers 2/ each. 
Brush 12/8. Sponge Cover Pad 1/ . 
1 oz. New Formula Dispenser 4/6. 
HUMID MOP. Recommended for 
use in conjunction with the Manual 
Parastat and Preener. Cleans and 
conditions the bristles and velvet pads. 
Ensures correct degree of humidity at 
the time of use. Complete with spare 
sponges and instructions. Price 4/8. 
Replacements: Set of Sponges 2/8. 
'PARASTATIK' 

Re5d 
DISC PREENER 
(Pare,,( No 982599) 

The original 
'DUST BUG'eeud. 
(Patent No. 817598) - 
Automatic Record Cleaner. Easily 
fitted to any transcription type 
turntable. Provides a simple and 
effective method of removing static 
and dust while the record is being 
played. Surface noise and record and 
stylus wear is reduced. resulting in 
cleaner reproduction. Complete with 
I oz. New Formula Dispenser and 
instructions. Price 18/9 plus 4/5 P.T. 
Replacements : Nylon Bristle and 
Plush Pad 1/9. I oz. New Formula 
Dispenser 2/6. 
A GUIDE TO THE BETTER CARE 
OF L.P. AND STEREO RECORDS 

Keeps new records like new. Expressly 
designed for use with records which 
have not had previous antistatic 
treatment. Complete with instructions. 
Price 8/9. Replacements : Packet of 
4 wicks 2/ . 

All obtainable from your 
local specia list or direct: 

Completely 
revised. 48 
pages, fully 
illustrated, 
providing all 
necessary 
information 
on Record 
Care. 

2/6 Post Free. 

rTo CECIL E. WATTS LTD. DARBY HSE, SUNBURY ON THAMES, MIDDX. I 

Please send (Post Free U.K. and Commonwealth) 

Disc Preeners a 6/9 Hi -Fi Parastats @ 42/6 plus 1 /3 P.T. 

Dust Bugs w 18/9 plus 4/5 P.T. Manual Parastats @ 45/- 
48 page Booklets @ 2/6 Stylus Cleaners (4 5/- plus 1 /3 P.T. 

Replacement Parts: 

I enclose cheque /P.O. value f (Do not send postage stamps) 

Name 

Address .. 
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7n 
OVAL IVFE 

.. 

IEVEI 

LEVEL 
METERS... 
For a wide range of applications in professional radio, 
recording. instrumentation, and domestic equipment. For 

further information contact, IMPECTRON LTD., 23 -31, 
King Street London, W.3, Telephone : 01 -992 5388 

il IMPECTRON 
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AUDIO & DESIGN "HYPERTONE" LOUDSPEAKER 

* Titanium Hyperbolic Radiating Element provides the highest 
standard of definition ever achieved. 

* Beryllium Copper Suspension provides low distortion bass. 

* Massive 6 lb. Ceramic 
Magnet for easier 
Power handling. 

* Modular approach allows flexibility of design. 

* Enthusiasts please note, the HYPERTONE reproduces 
everything. 

* Frequency Response: Total integrated power within 
4db -25 c/s to 22 Kc /s. 

* Impedance at 400 c /s, 8 ohms or 15 ohms. 
* Power handling 15 watts R.M.S. HYPERTONE 

Suggested Retail Price £18.15.0 

Write for further details and nearest Stockist:- 

KEITH MONKS (AUDIO) LTD. 

54 ROUNTON ROAD, 

CHURCH CROOKHAM, 

Nr. ALDERSHOT, HANTS. 

Tel: FLEET (02514) 3566 

WRITE FOR DEMONSTRATION AT THE AUDIO FAIR STAND 88. 

WW oso FOR FURTHER DETAILS 

w ilkinsons ES 
1921 

T. 

RELAYS P.O. TYPE 3000 AND 600 for 
BUILT TO 
YOUR SPECIFICATION 
Contacts up to 8 changeover 

* QUICK DELIVERY * KEEN PRICES 

STANDARD LEVER KEYS 
3 POSITION 

Type 4C Iock,4C lock 17,6 each. 
Type 1516 

L. WILKINSON (CROYDON) LTD. Typ 2C I6 1516 
each. 

c h. 2M non -lock 
14¡6 each. 

Type 4C non -lock /6C lock tor- each. Longley House, Longley Rd., Croydon, 
Handles e each' 

Surrey. Tel. 01 -684 0236 A large selection urre Y ction of field relays in stock. 
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ENCAPSULATION 
low tool cost method of cylindrical 
coils and potting. Enquiries 
also for:- 

REED RELAYS 
SOLENOIDS 
COIL WINDING 
TRANSFORMERS 
to 8 K.V.A. 

a! . s]a . LD ]6 ;iU 

M1 

40 -way relay "0" range 

L weg i Bt awaLt 
9 Knapps Lane, Bristol 5. 0272 657228 
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ELESTA 
7 6 7 5 3 6 5 

VIM 

SOLID STATE DIGITAL COUNTERS 

A comprehensive range of compact counters specially designed for 
industrial application 

BATCH COUNTING AND MULTIPLE PRESELECTING OF QUANTITIES 

TIME INTERVAL AND FREQUENCY MEASUREMENT 

RATE AND RATIO MEASUREMENT (rpm, fit/sec, gallons /min, etc) 

PROCESS CONTROL AND PROGRAMMING 

NUMERICAL MACHINE CONTROL SYSTEMS 

Leine & Linde rotary digitisers Elesta bidirectional counters 

BRITEC LIMITED 
17 Charing Cross Rd., London WC2. Tel: 01 -930 3070. Telex 915854 
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Residual magnetism 
may endanger your tapes 
every time you play them: 

For only 75/- 
the Ferrograph Defluxer 

protects them. 
I / 

I / 
I \\ ; /// i 

I / \\ 
\ / N \ 

1 / 
- - 

I/%i 

,// 
/ / I \ \ N 

I 

/ 1 \ 
I I 

1\ \ i/ / I ---- i 
i 

1 

`\ \---- I 

No professional studio would 
ever record without defluxing the 
heads and tape guides; so it is 
sensible that you, too, should follow 
this procedure at home. Once you 
have made a recording, or bought 
a pre- recorded tape, you must 
ensure that your sound is protected. 

To: The Ferrograph Co Ltd 
Mercury House 
195 Knightsbridge London SW7 
Telephone: 01 -589 4485 

Please send me á Ferrograph 
Defluxer, complete with easy 
instructions for use. 

1 enclose cheque /P.O. for £3 -15s, 
crossed and made payable to 
the Ferrograph Co Ltd. 

Electrical pulses, or magnetic 
materials such as are in lot:dspeakers 
nearby, can cause magnetization of 
the heads and guides which increases 
background noise and reduces high - 
frequency response. 

Prevent any possibility of 
ruining your tapes. This unique 

Name 

Address 

857 

Ferrograph Defluxer is simple and 
quick, and can be used with practi- 
cally any make of tape recorder. 
Once you start using it, your val- 
uable, often irreplaceable tapes are 
protected against magnetization: 
surely it is worth just 75/- protection 
money! Call at your Ferrograph 
dealer, or send this coupon with 
your cheque /P.O. for a Defluxer. 
Money back guarantee if not 
satisfied. 

Price 59/7 
plus 15 /S p.r., 7S /0 total. 

Ferrograph 
A member of the Wilmot Breeden Groig 

WW-084 FOR FURTHER DETAILS 

' 
1 

' 
(BLOCK CAPITALS) 

:J 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, November 1969 

SIMPLY SUPERB! 

the new brenell... 
MODEL ST STEREO 
Probably the mos important new recorder of the year! 

The new ST400 /200 recorders are different 'rcrn all previous Brenells. All 
transistorized electronics; shelf- mounting cabinet ; simplified controls. 
Sound quality is even better than ever -as good as you can hear. Three -motor 
deck performance and reliability; quality components throughout. All Lsual 
facilities are available. 
ST400/200 recorders are designed to give you exactly what you expect from a 
Brenell today. 
Only the price is less than you may expect ... £ 145 recommended. You pay no 
import duties ... no high selling costs ... only for a toy- quality recorder, well 
made. Its a fine formula I 

Mono or stereo operation 3 tape spends 
Choice of 2 or 4 -track 2 recording level meters 
models Full input /output and 
3 outer -rotor motors control facilities 

A range of Brenell mono and stereo recorders tis available, together with 
Brenell deck and tape -link. 

GD 730 

b r-ern:2 11 
BRENELL ENGINEERING COMPANY LTD. 231 /5 Liverpool Road, London, N.1. Telephone : 01-607 8271 
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TRANtIPACK° 

iiii EMERGENCY 
ii STATIC X,. 

II 

ii 
NO -BREAK II 
POWER 

Ii) SUPPLIES'_ II 

II FREQUENCY -.es. 

ii 
CHANGERS ' I Ì i 
INVERTERS 

ii ii 

1ii 

BEST 
PERFORMANCE 

II 

II II 

ill 
DESIGN 

III 

ii SIZES 
up to 200 

B 

N 

I 
II 

ül 

DELIVERY 

ii 

II 

II 

II 
kVA ii 
INDUSTRIAL II 
INSTRUMENTS 
LIMITED il.ns.a6 E.rtu9 

PONSW000 INDUSTRIAI ESTATE II STANLEY RD., BROMLEY, KENT THEAKEEN DIVE 

Tel: 01 460 9212 Sr -EONARDS ON SEA. SUSSES 

G.pms Tr.nsinrrk A MV TO Hangs 7344 II 
M.M. -.. _.. -_._._.....:5 . . . . . . . . . 
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METER PROBLEMS? 

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

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 
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Cameras a plenty... but how quickly can you find the right low cost tube? 
There is a growing range of closed- circuit equipment available. ranging from the simple 

black and white camera to sophisticated full -colour facilities. The time inevitably 
juives when a replacement vidicor tube is needed quickly. This is the service EMI sets out 

to provide. Our vidicon range provides a type for v rtually every camera, where reliability. 
good resolution and high sensitivity are required. Send for the EMI Vidicon replacement 

chart. Then. when you need a tube, simply contact your distributor or EMI. 

I EMI Med7ELECTRONICS 
EMI ELECTRONICS LTD., VA_VE DIVISION, HAYES, MIDDLESEX. TEL: 01 -573 3888 EXT. 2078 

EDMUNDSONS ELECTRONICS LTD.. 

60 - 74, MARKET PARADE. RYE LANE. PECKHAM. LONDON. S.E.15. 
TEL: (01) -639 9731 

HAWNT & CO. LTD.. 
112 - 114, PRITCHETT STREET. BIRMINGHAM. 6. 

TEL: (021) - 359 4301 

SOUTH WALES WIRELESS INSTALLATION CO. LTD.. 
121. CITY ROAD. CARDIFF. 
TEL: (02221 - 23636 

SMITH & COOKSON LTD.. 
49 - 51. BRIDGEWATER STREET, LIVERPOOL 1. 

TEL (051) - ROYAL 3154 

THE NEEDHAM ENGINEERING CO. LTD.. 
P 0.8. 23. TOWNHEAD STREET, SHEFFIELD SI IYB 

TEL (0742) - 27161 

J. GLEDSON & CO. LTD., 

NEWBIGGIN LANE. WESTERHOPE. NEWCASTLE UPON TYNE. NE5 IPM 

TEL (0632) - 860955 
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DHLEY0 
TRANSISTOR 
SWITCHED 
INDICATOR 
LAMPS 

The Oxley Transistor -switched Indicator Lamp has been designed 
to indicate the state of logic or counting circuitry, and will find 
wide applications in computer read -outs and electronic instrument 
displays. 

The Transistor -switched Indicator Lamp is based on the highly 

successful 'Barb' cone lock Indicator Lamp. and contains its own 
driver stage which enables the Lamp to be controlled direct from 
I.C. logic or other low current signals. 

The design incorporates the following outstanding features 
* rapid fixing from the front of the panel 
* ideal for close grouping 
* removable lens cap. available in seven colours, facilitates 
* bulb replacement 
* virtually unbreakable lens cap 
* available for 6V. 12V, or 28V supply 
* units available for positive or negative logic 
* frontal appearance matches our existing range of lamps. 

OXLEY DEVELOPMENTS COMPANY LTD. 

Priory Park, Ulverston, North Lancs. England. 

Tel: Ulverston 2621 Telex 6541 Cables'. Oxley Ulverston 
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DEPENDABLE IS THE NAME! 
Major 3000, minor 600, comb type relays. Dependable will 
give you a planned delivery to match your Manufacturing 
schedules. Tell us what you want, and we'll see that you 
will get it ! Contact us now and get the sort of answer you 
want to hear. 

DEPENDABLE RELAY (CONTROLS) LTD 

157 Regents Park Road, London, N.W.1. 01 -722 8161 

WW-090 FOR FURTHER DETAILS 
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rio COAXIAL 
TERMINATIONS TIONS 
DC -2.5 GHz. 
2, 5 & 12 WATT. 

Series 600, 2, 5 and 12 watt Terminations are low reflec- 
tion loads for terminating 50 ohm coaxial systems in their 
characteristic impedance. The frequency range is D.C. 
to 2.5 K mc/s with the V.S.W.R. of the termination less 
than 1.03 (.97) over the entire range for models fitted 
with E.I.D.;, Dezifix B, GR 874 or GR 900 connectors. 
In all 16 types of connector can be supplied. 

TRIO INSTRUMENTS LTD., 
BURNHAM ROAD, 
DARTFORD, KENT. Telephone: Farningham2082. 

WW -091 FOR FURTHER DETAII.S 

Ballistics 
Computers by 
Westinghouse. 
Nine servo 
amplifiers with 
associated 
motors. 
Brand new in 
sealed 
containers. 
£95, delivered. 

PUNCHES, READERS, VERIFIERS AND TELEPRINTERS 

AT REALISTIC PRICES TO EDUCATIONISTS. MOBILE 

SHOWROOM CALLS ON REQUEST. 

Automatic 
Numbering 
Machine by 
Western 
Union. 
Four 
Uniselectors 
and 30 neons. 
Ideal amateur 
computer. 
Application 
leaflet. £12.10s. 
post free. 

COMPUTER TRAINING PRODUCTS 
2 Lordship Lane, LETCHWORTH, HERTS. Tel: 4536 0462/6 

WW-092 FOR FURTHER DETAILS 
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WAYNE KERB 
0.07% Autobalance Bridge 

11111110113111 
FINSEIMEIMMEM ris 
1- 

WIDE RANGE a.f. bridge for precise measurements of single components or any 
LC R combination - including negative resistance. 

AUTOBALANCE circuits give continuous readout, even of changing values. 

ANALOG OUTPUTS from in -phase and quadrature channels for operating recorders. 

COMPARATOR facilities and continuously variable backing -off controls permit 
discrimination to 10 parts per million. 

SIMPLICITY of operation: a flexible lead arrangement gives 2, 3 or 4- terminal 
connections. 

AUTOMATIC compensation for lead impedance. 

RANGES 
C 100 attofarads 
G 1 picomho 
L 10 nanohenrys 
R 100 micro -ohms 

DISCRIMINATION 
Up to 6 figures on all ranges. 

FREQUENCY 
Internal. 10,000 radians /sec (1592Hz) 
1 kHz to order. 
External: 200 H z - 20k Hz 

OUTPUTS (both channels) 
0 -100mV 

- 1 Farad 
10 kilomhos 
100 mega henrys 
1 tera -ohm 

THE WAYNE KERR COMPANY LIMITED 

NEW MALDEN SURREY ENGLAND 

WW -093 FOR FURTHER DETAILS 

B337 
£1,200 

Telephone 01 -942 2202 
Cables Waynkerr, Malden 
Telex 262333 
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Control 

G S 
- in practice 

All control knobs on 
to the SEL 101 Series 

Oscilloscopes are 
CO made by Rendar 

Instruments 
Limited. 

Photograph by 
kind permission 
of SE Laboratories 
(Engineering) Ltd. 

Rendar control knobs are designed for fast, precise indication. Made in 
a variety of styles with wings, skirts, concentric and many other features, 
they are supplied in a range of materials, colours and finishes (including 
plated) to suit all needs. 

Further information available from 

RENDAR INSTRUMENTS LTD 
BURGESS HILL, SUSSEX, ENGLAND 
TELEPHONES: BURGESS HILL 2642 -4 
CABLES: RENDAR, BURGESS HILL 

WW -094 FOR FURTHER DETAILS 

FREQUENCY CHANGER FOR 110VA 
60 HZ, 110V, 220V OUTPUT 

R. GILFILLAN AND CO. LTD . SOUTHDOWNVIEW ROAD, 
WORTHING. SUSSEX. Tel. (0903) 31 587. 

WW -096 FOR FURTHER DETAILS 
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SPECIALIST SWITCHES 

are again gluing 

the fastest switch 

service in the world 
FROM THEIR NEW AND LARGER 
PREMISES IN CHARD, SOMERSET 

Specialist Switches make Rotary and Lever 
switches, types H, DH, HC, and LO, to 
specification. There is one limitation (standard 2 in 

long spindles), but this is not important when you 
are getting the fastest switch service in the world. 

Delivery of 1 -20 switches: 24 hours. 
Up to 50 or so: 72 hours. 
If you want around 250 or so: 7 -10 days. 

Please note our address: 
SPECIALIST SWITCHES 
P.O. Box 3, 
CHARD, SOMERSET 
Write for design charts and prices or 
TELEPHONE -CHARD 3439 

WW-095 FOR FURTHER DETAILS 

-AVONCEL- 
TM40 TROLLEY 

EDITIONS FOR ALL MAKES AND 

MODELS OF OSCILLOSCOPES 

£25 EACH 
PLUS £1 
CARRIAGE 

PRICE INCLUDES DRAWER; CARRYING -UNIT; 

POWER -BOARD AND 2 BRAKED CASTORS. 

AVON COMMUNICATIONS AND ELECTRONICS LTD. 

318 BOURNEMOUTH (HORN) AIRPORT, CHRISTCHURCH. HAMPSHIRE 

TEL NORTHBOURNE 3774 TELEG. AVONCEL, CHRISTCHURCH 

WW -097 FOR FURTHER DETAILS 

JES AUDIO INSTRUMENTATION 
Illustrated the Si453 Audio Oscillator 
SPECIAL FEATURES: 
* very low distortion content -less than .05% 
* an output conforming to RIAA recording characteristic 
* battery operation for no ripple or hum loop 
* square wave output of fast rise time 

£35.0.0 
also available 

Sí451 Mdlivoltmeter Si452 Distortion Measuring Unit 
* 20 ranges also with variable control permitting easy * low cost distortion measurement down to .01% with 

reading of relative frequency response comprehensive facilities including L.F. cut switch, etc 
£30.0.0 £25.0.0 

J. E. SUGDEN & CO. LTD., BRADFORD ROAD, CLECKHEATON, YORKS. Tel: Cleckheaton (OWR62) 2501 

WW -098 FOR FURTHER DETAILS 
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1i 
MODEL 2000 

PLINTH SYSTEM 
Designed to house SME precision pick -up arms in 

combination with leading makes of turntable, the 

Model 2000 Plinth System combines high -quality 
workmanship with ease of assembly. The basic unit is 

finished in selected veneers of teak, straight grained 

walnut, or rosewood. A one -piece hinged lid in heavy 

acrylic is reinforced with a polished stainless steel trim. 

o o 

o 

o o 

Motor boards in matching veneers 
are ready cut and drilled for 
screw - driver asssmbly with the 
appropriate pick -up arm and 
turntable. The range, which will be 

Write for details to : 
added to from time to time, 
includes a blank board which can 

SME LIMITED STEYNING SUSSEX ENGLAND be cut to special order. 

WW-099 FOR FURTHER DETAILS 

Four -point spring suspension 
adjustable for height and damping 
protects the motor board from 
acoustic feedback and external 
vibration. 
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D54 Solid Dual-Trace 
Oscilloscope 

The D54 is an all solid state dual -trace 10MHz portable oscilloscope. Wide time base range, broad bandwidth characteristics and 
calibrated deflection factors make the D54 well suited for general - purpose laboratory work and production line testing applications. 

Look at the features: 
10 MHz Bandwidth at 10mV -cm All Solid State Design Small Size -Lightweight FET Inputs 22 Calibrated Sweep Speeds 

Chopped and Alternate Switching 6 x 10cm Viewing Area Versatile Triggering -Including T.V. Line and 
Frame Sync. All these and more for only £150.0.0. (U.K. price inclusive of delivery) 

Write or phone for details TODAY!!? 

ITELEQUIPMENT MCI 
Telequipment Ltd., 313 Chase Road, Southgate, London, N.14. Telephone: 01 -882 1166. Telex No. 262004 

For Overseas enquiries write to: Tektronix Limited, P.O. Box 48, Guernsey, C.I. A member of the Tektronix Group 

WW -100 FOR FURTHER DETAILS 
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Fifty -ninth year of publication 

Wireless World 
a...r Isu 

Integrated circuit tester 

Electronics in civil aviation 

This month's cover symbolizes the report 
on electronics in civil aviation which will 
be found on p. 511. 

OUR NEXT ISSUE 
Pickup Survey -a critical review of the 
various types of transducer available. 
A Thermistor Hygrometer using a 

single j.c. operational amplifier is 

described. 
Review of the London Audio Fair. 

I.P.C. Electrical -Electronic Press Ltd 
Managing Director: Kenneth Tett 
Editorial Director: George H. Mansell 
Advertisement Director: George Fowkes 
Dorset House, Stamford Street, London, SE 1 

e I.P.C. Business Press Ltd, 1969 
Brief extracts or comments are allowed provided 
acknowledgement to the journal is given. 

Wireless World 
Electronics, Television, Radio, Audio 

November 1969 Volume 75 Number 1409 
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Domestic Broadcasting 

A Design in Retrospect by .7. Dinsdale 

Cassette System for ¡ -in Tape 

Simple I.C. Tester by D. E. O'N. Waddington 

Conferences & Exhibitions 

Amateur Radio Show 

Electronics in Civil Aviation 

Stuttgart Radio & TV Show 

News of the Month 

Letters to the Editor 

Personalities 

Active Filters -4 by F. E. J. Girling and E. F. Good 

R.F. Amplifier for F.M. Tuner 

Books Received 

Living with Hi -Fi by Heather Dinsdale 

Transistor Distortion Characteristics by ,ry. L. Linsley Hood 

Announcements 

Circuit Ideas 

Wireless World Logic Display Aid -7 
More Letters to the Editor 

Test Your Knowledge questions and answers devised by L. Ibbotson 

World of Amateur Radio 

New Products 

November Meetings 

Literature Received 

H.F. Predictions 

Real & Imaginary by "Vector" 

SITUATIONS VACANT 

INDEX TO ADVERTISERS 

PUBLISHED MONTHLY (3rd Monday of preceding month). Telephone: 01 -928 3333 (70 lines). Telegrams /Telex: 

Wiworld Iliffepres 25137 London. Cables: "Ethaworld, London, S.E.1." Annual Subscriptions: Home; 0 15s Od. 

Overseas; 1 year (2 15s Od. (Canada and U.S.A.; $6.75). 3 years (7 Os Od. (Canada and U.S.A.; 817.50). Second -Class 

mail privileges authorised at New York N.Y. Subscribers arc requested to notify a change of address four weeks in 

advance and to return wrapper bearing previous address. BRANCH OFFICES: BIRMINGHAM: 201, Lynton House, 

Walsall Road, 22b. Telephone: 021 -356 4838. BRISTOL: 11, Elmdalc Road, Clifton, 8. Telephone: OBR2 21204/5. 

GLASGOW: 2 -3 Clairmont Gardens, C.3. Telephone: 041 -332 3792. MANCHESTER: Statham House, Talbot Road, 
Stretford, M32 OEP. Telephone: 061 -872 4211. NEW YORK OFFICE U.S.A.: 300 East 42nd Street, New York 10017. 

Telephone: 867 -3900. 
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How we set the 
trend in plastic 
film capacitors 
Ten years ago, Mullard introduced the 
C296 series of plastic film capacitors 
to replace the paper components then 
used exclusively in consumer 
applications in the UK. The film used 
is polyethylene -terephalate generically 
known as polyester. This revolutionary 
film transformed the British capacitor 
market. It enabled Mullard to reduce 
component size by as much as 15 
cdmpared with paper types. Working 
voltages were up to 400V d.c. 
Insulation resistances greater than 
50,000M tt at 20 °C were achieved for 
the first time in commercial quantities. 
The polyester film itself was non - 
hygroscopic and chemically inert. It 
was wound with aluminium using an 
extended foil technique to give minimal 
self -inductance. And the finished 
capacitors were encapsulated in hard, 
water repellent lacquer, which was 
unaffected by temperatures up to 
150 °C. 

New techniques New manufacturing 
techniques were then introduced in 
plastic film capacitors, which allowed 
a metallised layer to be deposited on 
the film. This reduced our capacitor 

NT4825c 

sizes by up to a further 50 %. About 
this time, the general acceptance of 
printed circuits created a strong 
demand for various components in 
different shapes, with particular 
dimensions to close tolerances. And 
because we at Mullard anticipated 
this trend we now produce the C280 
miniature metallised film capacitors. 
These small devices have radial 
terminations in the standard I.E.C. 
0.1 inch grid spacing, making them 
the economic answer to the problems 
of improving packing densities and 
reducing assembly production times. 
Due to their distinctive colour coding, 
small size and wide capacitance range 
the demand for these capacitors is far 
in advance of all others. The 400V 
units have a more recent polyester 
film (polycarbonate) which reduces 
losses at frequencies of 20kHz and 
above. This also applies to the C28I 
series with their axial leads and 
moulded encapsulation. 

Development Work of course 
continues, and encouraging results are 
being achieved with capacitors for 
a.c. power handling, for example 
for interference suppression and 
power factor correction, using 
polypropylene films. 

Higher demand The demand for 
discrete passive components has 
increased enormously during the last 
ten years. And today there is a 

continual demand for polyester 
capacitors in the range 0.001µF to 
1011F for most applications in the 
domestic field. 

Worth it? Right from the beginning 
we've anticipated the changing 
requirements, tested new materials 
and techniques so that we can be sure 
the product will give consistent service. 
This also enables us to relate quality 
with the best possible price. Something 
which applies across our very wide 
capacitor range including electrolytic, 
variable and ceramic types. 
Mullard electronic components find 
applications as unexpected as 
astronomy and zoology, giving us 
experience in many technologies. 
Experience our customers now take 
for granted. 

Mullard 
components for 

consumer electronics 
Mullard Limited 
Consumer Electronics Division 
Mullard House Torrington Place 
London WC1 
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Domestic B road casting 

It is now 20 years since the Copenhagen Plan for medium- and long -wave broadcasting 
in Europe was implemented and the present chaotic state in the medium -wave band 
beggars description. 

There are those who consider that the situation in the medium -wave band is 

beyond redemption and that only a v.h.f. national network can provide a worthwhile 
service (see `Letters' p.518). While we would whole -heartedly agree with this view on 
the grounds of the quality of service v.h.f. provides we would like to see a bolder 
plan introduced by the broadcasting authorities in this country for the efficient use 
of the medium -wave band. We are not necessarily pleading for a new European 
plan -the U.K. would probably be worse off as the result of such a 
reallocation -but, are the potentialities of this band being fully exploited? Have we 
moved very far since the introduction of the B.B.C.'s Regional Scheme in, was it 
1936? We believe the aerials at Brookmans Park, London, are very little different 
from those originally used! 

Talking of aerials. Readers may have seen in the lay press references to the scheme 
put up by Hughie Green for 100 local radio stations in the medium -wave band. At 
first sight this seemed ludicrous in the present congested state of the band but the 
scheme, which was rejected by the Post Office, depended, to some extent at least, on 
the use of directional aerials serving a very limited area of up to five miles radius 
with a low -power (2 kW) transmitter. While the use of such aerials would certainly 
avoid the stations causing interference with other transmitters sharing the 
frequencies it would not eliminate interference from Continental stations. 
Incidentally, Mr. Green's scheme was based on a survey conducted by a German 
company. A British company declined to carry out the work because the kind of 
publicity arising from the proposed scheme would impair its relationships with "two 
of its most important customers, the Post Office and the B.B.0 ". 

In our August leader we considered, somewhat philosophically, the utilization of 
the radio spectrum, suggesting that the channels should be "tailored" to the 
information they are to carry. Some readers took us to task for this; commenting that 
our attention should have been directed to the B.B.C.'s use of its ex isting resources. 
One reader, who listed the 16 frequencies used by the B.B.C. in the medium- and 
long -wave bands, asked why the technique of synchronizing transmissions (as was 
done during the 1939 -45 war to prevent them being used for homing by enemy aircraft) 
is not more widely used. Synchronization does, of course, necessitate national network 
operation and therefore precludes any "regional" variations. Such a network, or net- 
works, provided by the B.B.C. could, and should, be supplemented by low -power local 
stations of the type envisaged by Mr. Green -whether they be commercially operated 
or as a non -commercial enterprise by a local authority. 

It may not generally be known that the B.B.C. has been experimenting with 
compatible single -sideband transmissions in an endeavour to improve the 
signal -to -noise ratio in the medium -wave band. When the results of the experiments 
have been assessed maybe we shall hear of a scheme as bold as the television 
changeover from 405 to 625 lines. 
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A Design in Retrospect 
by J. Dinsdale, M.A. 

The designs for high -quality audio amplifiers published in 1961 and 1965 gave rise to 
several hundred letters from readers. In this article those letters referred to the designer 
have been analysed to establish the most popular topics of interest, and some of the more 
interesting suggestions and comments are examined in detail. 

When Dick Tobey and I published our first 
articles in 1961 ' describing the design of 
a transformerless high -quality audio amplifier 
using transistors, we did not expect to 
awaken more than a passing interest among 
a few enthusiasts. It was therefore with a 
mixture of surprise and delight that we 
received (and duly answered) over 100 
letters from readers of Wireless World. Of 
these letters, the majority were either from 
engineers who were not conversant with 
transistor techniques (especially the use of 
complementary transistors and the applica- 
tion of a.c. and d.c. feedback) or from con- 
structors wishing to know where certain 
components might be obtained. There were 
also a few letters from more perceptive 
readers who offered some useful advice and 
criticism, and these proved to be of great 
value later on in developing the mk.tl system. 

The circuit had originally been developed 
from a servo-amplifier, which was found to 
have an exceptionally good frequency res- 
ponse and low distortion. The idea of using 
the so-called quasi -complementary class B 
stage, in which complementary driver 
transistors are followed by an output pair 
of transistors of a single type had first been 
proposed by H. C. Lin in 19563. The circuit 
which Tobey and I devised took advantage 
of Lin's concepts, but incorporated a modified 
form of feedback which gave lower distortion 
while maintaining satisfactory gain and 
phase margins for the whole amplifier. 
Tobey and I were both very keen on sound 
reproduction at that time (mid -1959) and 
we were anxious to exploit the then very new 
devices called semiconductors, which were 

Jack Dinsdale, aged 31, graduated in 
mechanical sciences at Trinity College, 
Cambridge and subsequently took a post- 
graduate diploma in advanced engineering at 
The College of Aeronautics, Cranfield. He 
spent several years with Elliott Automation 
and recently became senior research engineer 
with the Unit for Precision Engineering at the 
College of Aeronautics where he is responsible 
for the application of electronic control and 
digital computing techniques to machine tools 
and measuring machines. 

only just becoming available to home con- 
structors in the U.K. at reasonable prices. 
I was then listening (single channel) via a 
Williamson amplifier with Partridge output 
transformer feeding a 12 -in Magnavox loud- 
speaker in a bass reflex enclosure. My pickup 
at that time was a Collaro Studio 'P', later 
to be replaced by the Decca ffss mk.I which, 
when used with the S.M.E. 3009 series 1 arm 
and Garrard 301 turntable, gave results 
which at that time I considered to be little 
short of miraculous. However, the size and 
weight of the Williamson amplifier, and the 
heat produced by the valve heaters, made 
the prospect of constructing another identical 
amplifier for stereo distinctly unattractive. 
So when we found that a transistor servo 
amplifier, which we had developed for the 
inertial navigation system of a guided missile, 
sounded very nearly as good as the William- 
son, could be assembled on a printed circuit 
board 5 inches square, and required only 
40V d.c. at less than lA peak current to give 
10W into a loudspeaker load, we decided 
to modify the design to make it as good as 
possible for high- quality sound reproduction. 

The performance of the transformerless 
quasi -complementary circuit developed by 
Tobey and myself appeared to be far superior 
(on paper) to the circuits then available 
(which employed transformers) and listening 
tests seemed to confirm this. 

The two articles published at the end of 
1961 described a class B quasi -comple - 
mentary transformerless power amplifier 
and a pre -amplifier with comprehensive 
input, filter and tone -control facilities. 
The techniques used are commonplace 
nowadays, but they attracted considerable 
interest when published. Features in the 
power amplifier which were novel at that 
time included the quasi -complementary 
output stage and the use of a thermal 
feedback loop (utilizing the variation with 
temperature of the voltage across a diode 
junction) to stabilize the operating point of 
the output stage (and hence crossover dis- 
tortion) against changes in ambient temp- 
erature. The method of earthing the 
equipment for single-channel operation was 
discussed, with particular reference to the 

high asymmetrical currents whith flow in 
the output stage of a class B amplifier,.. The 
article also suggested how to select suitable 
transistors in the light of cut -off frequency, 
gain and noise. 

The pre -amplifier employed two tran- 
sistors, and gave an adequate performance 
without being particularly elegant. The 
method of equalizing the playback character- 
istic on disc replay utilized the self- 
inductance of the magnetic pickup in order 
to avoid designing a high- impedance input 
circuit. This method was subsequently 
found to be both difficult to apply with a 
single channel, and distinctly undesirable 
for two-channel operation because it caused 
excessive cross -channel interference. The 
tone controls used a Baxandall -type circuit, 
and the output fed directly into the power 
amplifier. The point was made that by 
applying the feedback networks for both 
the tone controls and the filters around the 
same stage, the characteristics of the two 
controls interacted in a beneficial way to 
increase the slope of the h.f. filter when the 
treble control was set to maximum boost. 
The stereo balance control operated by 
varying the feedback ratio around the second 
stage. This provided only 6dB variation 
between channels, a figure subsequently 
found to be inadequate, and also tended to 
interfere with the operation of the tone con- 
trols. The complete system had been in 
operation since October 1959, some two 
years before publication, and we hoped that 
most of the obvious defects had been elimi- 
nated. 

The mk.Il design was constructed during 
1963, and details were published early in 
1965g. 5 . The reason for publishing the new 
version, was to improve the areas of weakness 
in the previous design, and to provide full 
details of the construction, which our 
correspondence had shown were badly 
needed. It also gave an opportunity of dis- 
cussing some of the more interesting points 
in the design. The principal area of difference 
was in the pre -amplifier, which had been 
largely re-designed. The range of input 
circuits was closer to that then available 
from valve amplifiers, and the method of 
equalization for disc replay had been made 
completely independent of the inductance 
of the pickup. The tone controls and filters 
were much the same as before, but the 
balance control now utilized a log/antilog 
twin -gang potentiometer to give an infinite 
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Table 1. Performance of Mk. Il system 
Output power 
Frequency response 
Total harmonic distortion 
Signal -to -noise ratio 
Power requirements 

Controls 

Channel separation 

Output impedance 

10W r.m.s. per channel 
± 3dB from 36Hz to 20kHz 

0.3% at 1 kHz and 10 watts 
70d8 at 10W 
40V at 800mA (max.) or 160mA 
(average) 
Input selector (microgroove. 
standard, radio, microphone. 
tape replay). treble, bass, filter. 
volume, balance, function 
(stereo. reverse stereo, mono) 
Radio: 80dB at 10kHz 
Mic: 60dß at 10kHz 
Less than 0.259 

range of control while keeping the attenu- 
ation at the central position to a mimimum. 
The particular problem of earthing the 
stereo system was discussed at length, but 
the most elegant method was suggested in 
subsequent correspondence6. The power 
amplifier circuit was little changed. The 
principal additions were a resistor to im- 
prove earthing and an a.c. centre -tapped 
coupling for the loudspeaker load to mini- 
mize the "plop" sound, which is caused 
when the circuit is switched on, by the 
coupling capacitor charging up via the loud- 
speaker. 

The second article on the mk.Il design 
gave full details of metalwork, printed 
circuits, wiring, and general hints on con- 
struction. There was also a comprehensive 
list of transistor alternatives, and details of 
the typical d.c. working points of all the 
transistors to aid fault -finding. The network 
for equalization to the R.I.A.A. disc replay 
characteristic was given, together with the 
method of calculating component values. 
Several correspondents have queried the 
derivation of these values, and a formal 
analysis has been included as the appendix 
to the present article. Two methods of deal- 
ing with crystal pickups were described: 
normal loading and velocity loading. Both 
have their disadvantages, and a number of 
readers commented on these. The corres- 
pondence on this subject has been summa- 
rized later in the article. Table 1 shows the 
performance of the complete mk.II system, 
and table 2 the main arcas of the difference 
between the mk.I and mk.II designs. Table 3 

shows a breakdown of the principal topics 
raised by correspondents after publication 
of the two sets of articles. A number of 
letters raised several points, so this table 
does not reflect the total number of letters 
received. Topics have been included only 
as initially raised; subsequent correspondence 
has been omitted. 

Component availability 
Many of the letters received, especially 
after the 1961 articles, referred to component 

Table 2. Summary of differences 

availability; the majority requested inform- 
ation on the n -p-n transistor, originally the 
2N388A. The articles had not specified 
where this component could be obtained. 
This was an unfortunate omission as ger- 
manium n -p-n transistors with a VCB of 45V 
are not easily obtained, even row. There 
were a few alternatives, such as the 2N2613 
(RCA) and the AC127Z (Mullard), none of 
which was quite as good as the 2N388A for 
its sustained gain over the specified working 
range of collector current. A number of 
writers proposed using alternatives especially 
the 0C139 or 0C140, as these were the 
only British germanium n -p-n transistors 
then commonly available. Unfortunately, 
the value of V 8 for the 0C139 and OC140 
is only 25V, and it is possible for the full h.t. 
of 40V to appear across the transistor. A 

number of disappointed constructors did 
in fact write saying that they had blown up 
OC139s in the circuit. 

Several constructors attempted to use a 
silicon n -p-n transistor, allied with a ger- 
manium p-n -p transistor, for the complement- 
ary pair, but the characteristics of the 
dissimilar materials only serve to upset the 
symmetry of the amplifier. In addition, the 
thermal loop via the diode, which compen- 
sates for changes in ambient temperature, 
relies on all the transistors possessing 
similar values of VBE, and the effect of using 
a silicon transistor is to prevent this temper- 
ature compensation from operating correctly. 
If a silicon n -p-n transistor is to be used, 
then the complementary p-n -p transistor 
should also be silicon, to preserve the 
symmetry of the circuit. When the mk.Il 
circuit was published it was equally difficult 
to obtain silicon p-n -p transistors. 

Component tolerancing 
The components used in most circuits, and 
the audio amplifier is no exception, may be 
divided into three categories when it comes 
to tolerancing. 
These are: - 

(i) Components whose values are by no 
means critical, where ± 50% is more than 
adequate. This applies to most electrolytic 
capacitors, resistors used to suppress switch 
clicks, etc. 

(ii) Components whose value determines 
d.c. operating points: ± 10% is normally 
adequate. 

(iii) Components whose value sets a pre- 
cise parameter, for example equalization of 
recording characteristics, roll -off frequencies, 
etc. Here, the tolerance should strictly be 
determined from the maximum acceptable 
departure from the desired characteristic. 

In this design I decided to recommend 
± 2% for the components in category (iii) 

between Mk. I and Mk. Il designs 

Switch 
Position Function 

Sensitivity 
(10W at 1kHz) 

1 Microgroove (mag.l 5mV 
pickup Icrystall 100mV 

2 Standard Imeg.l 8mV 
pickup Icrystall 150mV 

3 Radio 150mV 
4 Microphone 1.5mV 
5 Tape replay 2.5mV 

Mk. I version Mk. II version 

Input 
Impedance 
k!J 

Input 
Sensitivity Impedance 
(10W at 1kHz) kIl 

6 
100 

4mV 58 
400mV 50 

7.5 8mV 58 
100 800mV 50 
100 80mV 92 

1 5mV 92 
1 3mV 92 

In addition. the Mk. II version gave slightly improved figures for frequency response, distortion and channel separation. 
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Table 3. Principal topics of correspondence 
Number of Times 

Mentioned In Letters 
Topic 1981 1966 

1. Suppliers of n -p -n transistors 18 - 
2. Matching and equalization of 

magnetic pickups 4 5 

3. Matching and equalization of 
crystal pickups 1 11 

4. Power supplies 3 5 

5. Suppliers of printed boards 8 6 

8. Transistor equivalents 3 12 

7. Queries on circuit and fault 
finding 18 23 

8. Earthing problems 1 9 

9. Balance control 2 - 
10. Mixing circuits 2 - 
11. Mono/stereo switching 1 1 

12. General component queries 4 - 
13. Loudspeaker coupling 1 5 

14. General component availability - 9 

15. Modifications for tape recording - 5 

as a compromise between faithfulness to the 
R.I.A.A. equalization curve, and reasonable 
price and availability. It is also worth noting 
that any inherent accuracy of equalization 
is nullified by the action of tone controls. 
Nevertheless I received a number of letters 
complaining that the performance of an 
amplifier departed by 5dB from the R.I.A.A. 
curve (one of these from a man who had used 
± 20% capacitors) and other letters saying 
that a design which had to rely on ± 2% 

components could not possibly be a viable 
proposition. I think that here one literally 
pays one's money and takes one's choice, and 
I would recommend ± 2% tolerance where 
stated for those readers interested in 
achieving the published sensitivity (optional) 
or the standard equalization curves (desirable). 
Incidentally although the Mullard polyester 
capacitors specified in the equalization 
circuits are rated at ± 10% from 0 °C to 
85 °C, intensive tests on these established 
that over the normal domestic ambient 
temperature range of 15° to 25 °C, the values 
remained within ± 2% of nominal. 

All other resistors were specified as ± 5% 

even though in many cases ± 10% would 
have been adequate, on account of the high 
degree of negative feedback. The use of 5% 

resistors was principally to facilitate postal 
fault diagnosis, by ensuring that the d.c. 

operating conditions in all models of the 
amplifier would be closely controlled. 

Tape recorder modifications 
Many correspondents requested information 
concerning the use of the amplifier with 
domestic tape recorders. First of all, how 
should the amplifier be connected to the 
"record" input socket? This connection is 

normally best taken from the collector of 
the second transistor via a suitable coupling 
capacitor, the value depending on the input 
impedance of the tape recorder. The signal 
will be equalized at this point, and at a level 
of 30 - 50mV r.m.s.; all controls are bypassed 
since one normally relies on those of the 
tape recorder itself. If the input impedance 
of the recorder is 1M S2 (a typical figure) 
then the coupling capacitor should be of 
value 0.5MF. 

The earthing can also lead to trouble, and 
it may be found worthwhile to avoid possible 
earth -loops by disconnecting the tape recorder 
mains earth and using that of the pre- ampli- 
fier. This approach is satisfactory provided 
that the tape recorder is individually earthed 
again when it is disconnected from the pre- 
amplifier. 
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The other tape recorder queries mainly 
concerned input to the pre -amplifier. Al- 
though equalization for 71 i.p.s. from a low 
output tape head was provided in my design, 
I really expected users to take the output 
from the replay pre -amplifier on the rec- 
order itself into the radio or auxiliary sockets 
on the pre -amplifier. I was therefore sur- 
prised to learn that many users required 
information on equalization for tape speeds 
of 1Ñ, 31, 7; and 15 i.p.s. at various sensi- 
tivities. The C.C.I.R. standard of 70as for 
71 i.p.s. was used in the published design. 
For the two lower speeds the time constants 
become 140ps and 280ps, and the value of 
the feedback capacitor must be proportion- 
ately increased in each case. If the resistor 
in series with the feedback capacitor is 
changed, to alter the sensitivity, the capacitor 
value will need adjusting to preserve the 
correct time constant. 

Disc replay equalization 
There has been much discussion in recent 
years in Wireless World and elsewhere, on 
the importance of accurate equalization 
of the disc replay characteristic, and the 
best means of achieving this. As far as 
magnetic pickups are concerned, the most 
appropriate way of dealing with these is 
to present the device with the manufac- 
turer's recommended load impedance 
(normally 47 kQ) and then to apply the 
R.I.A.A. replay characteristic by means of 
negative feedback. Provided that the high 
input impedance is achieved by feedback 
techniques, so that the base of the input 
transistor can be connected to ground 
via the pickup itself (and a suitable blocking 
capacitor), and the gain demanded from 
the stage is not excessive, this will result 
in low distortion and a good signal-to- 
noise ratio. It must be remembered here 
first, that if a transistor has a gain of 
(say) 100, then the amplifier stage containing 
this transistor should not be expected to 
give a gain greater than 10; and secondly 
that the R.I.A.A. characteristic requires 
nearly 10 times more power gain (18dB 
extra voltage gain) at 20Hz than at 1kHz 
where sensitivity is normally specified. 

In the mk. II design the input impedance 
is 47k Q closely, and the stage voltage 
gain in the 'LP' position is 12 at 1kHz 
rising to about 110 at 20Hz. This bears 

t 20 

+15 

+10 

+5 

15 

-20 

favourably with the minimum specified 
gain of 100 for both Tr, and Tr,. Many 
correspondents have written to me com- 
plaining of a lack of bass in the 'LP' 
position. I have examined two such cases, 
and both were caused by low -gain transis- 
tors in Try and Tr, positions; the stage was 
just not capable of providing the extra 
18dB at 20Hz. A final word of caution on this 
subject: it is always advisable to check 
the output waveform on an oscilloscope 
when measuring frequency response 
curves. There is otherwise the danger of 
starting the test at 1kHz, and failing to 
notice that the additional gain at lower 
frequencies is causing the waveform to 
square off and hence give an incorrect 
reading. The correct method of conducting 
this test is to present the input of the pre- 
amplifier with the inverse of the R.I.A.A. 
playback characteristic, and then to check 
the output for a flat response at the appro- 
priate level. 

Turning to amplitude- sensitive pickups 
(the piezo -electric types such as crystal 
and ceramic) many letters have implied 
a basic misunderstanding of how these 
devices operate. Curve A in Fig. 1 shows 
the amplitude of movement of the recording 
(cutting) stylus when recording a flat 
signal at all frequencies. Curve B shows 
the output of a velocity- sensitive (magnetic) 
pickup tracking the signal of curve A; 
the output is proportional to the rate of 
change of magnetic flux linkage, and will 
thus increase with frequency. Application 
of the R.I.A.A. playback equalization 
(shown in curve C) to curve B will give a 
flat response. The output of a perfect 
amplitude- sensitive pickup would be 
expected to mirror curve A, but the output 
of crystal and ceramic pickups is purposely 
modified by the mechanical characteristics 
of the mounting in such a way as to com- 
pensate for the recording characteristic 
and provide a reasonably flat output under 
no-load conditions. However, the per- 
formance of these pickups has, in my 
experience proved somewhat disappointing 
and I have obtained far better response 
curves from correctly equalized magnetic 
pickups. The equivalent electrical circuit 
of a crystal or ceramic pickup may be 
approximated by a constant voltage 
generator in series with a capacitor, as 

MI 
MIMI Mil 
111113111111 

NMI= MI 
IMM 
MI EN 

MEN II 
20 50 100 200 500 1k 

Frequency (Hz ) 

2k 5k 10k 20k 
Fig. 1. Recording! 

playback curves. 

(a) 
Fig. 2. (a) Equivalent circuit and (b) response 
of crystal pickup. 

11 

41) 

Frequency ate 
(b) 

shown in Fig. 2(a). When this is loaded b) 
a resistor, as must occur when it is con. 
nected to the input of the pre -amplifier 
the resultant response is as shown in Fig. 2(b) 
the turnover frequency f, being given b) 
the expression 

1 f =2 nCR 
The value of C is fixed by the design of the 
pickup itself, and may lie in therrange 
200- 2000pF, and the value of R is the 
apparent input impedance of the pre- 
amplifier as seen by the pickup. 

There are three methods of loading a 
crystal pickup, as shown in Fig. 3: 

(i) Employ a very high load- resistance 
(1 to 4 MD) with no further electrical' 
equalization since this is performed 
approximately by the mechanical circuit 
of the pickup. This will place f, below 
the audible frequency spectrum. 

(ii) Load the pickup with a relatively 
low resistance and equalize by using a 
feedback circuit composed of a series 
capacitor and resistor with the same time 
constant as the pickup capacitance and 
loading resistor. 

(iii) Load the pickup by the more com- 
plex circuit described in my letter to 
Wireless World' which provides, in com- 
bination with the mechanical circuit of 
the pickup, an output closely resembling - 
that from a magnetic pickup. This may 
now be equalized exactly as for velocity - 
sensitive devices. 

Since the inbuilt mechanical equalization 
is not affected by electrical loading, the 
output of a crystal pickup when loaded 
by a low resistance as in method (ii) will 
only approximate to the output of a velocity - 
sensitive device and equalization of this 
output by the conventional R.I.A.A. 
network will only approximate to an ideal 
response. 

My choice of velocity- loading for crystal 
pickups was made because it permitted a 
single position 'LP' on the input switch, 
instead of two positions 'LP Magnetic' and 
'LP Crystal'. In addition a number of high 
quality ceramic pickups require a loading 
impedance greater than 1M Q to achieve 
a bass response to 40Hz using method (i) 
and my circuit is not ideally suited to this. 
Subsequent work has confirmed that 
resistive loading followed by equalization 
via method (ii) above is marginally best. 
Method ¡iii) is the easiest to implement 
with my published design, as in this 
case the feedback network is the same as 
that used for magnetic pickups. I would 
however emphasize that the optimum 
velocity- loading network varies for each 
pickup,\and is ideally associated with the 
pickup itself (mounted in the arm at the 
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cartridge terminals) rather than in the 
amplifier. It is possible to adopt more com- 
plex equalization networks, as advocated 
for example by Mr. J. L. Linsley Hoods, 
but my personal experience suggests that 
it is better to purchase a good magnetic 
pickup. 

In spite of using the exact values of 
components for equalizing replay charac- 
teristics, the true response curves will 
not be obtained unless the treble and bass 
controls are set to a true `fiat' position, 
which may not coincide with the geometri- 
cal centre of rotation, or indeed may not 
be the same for both sections of a twin - 
ganged control. For this reason, several 
correspondents asked for the values of 
resistors for a switched control, and 
these are given in Fig. 4. The preferred 
switch is the Radiospares 2 -pole 6 -way 
midget wavechange switch, which is about 
the -same diameter as the potentiometers it 

replaces. 

Stereo switching 
It was found convenient to carry out 
mode switching, i.e. stereo / reverse stereo / 
mono, at the output of the pre -amplifiers. 
The `reverse stereo' position permits 
channels to be reversed so as to use the 
loudspeakers with the best bass response 
in the most appropriate channel (where 
non -identical speakers are employed); it 
can also be used to transpose the 
`positions' of instruments from left to 
right, and reverse the `direction' of trains 
and other stereo demonstration gimmicks. 
However, a number of readers have pointed 
out that by combining the two channels 
at this point for mono operation, the 
balance control must be set truly mid -way 
for correct cancelling of the out -of -phase 
component of the signal, and also the 
signal -to-noise ratio is degraded by 6dB. 
These are certainly valid points, but the 
switching problems involved if the channels 
are paralleled earlier in the pre- amplifier 
make any alternatives undesirable. 

Input switching 
It is clearly a disadvantage to run the leads 
from the input sockets right up to the front 
panel for switching. A better arrangement 
would be to place the input switching wafer 
at the extreme rear of the unit, with wiring 
directly from the input sockets. The 'feed- 
back switching' wafer should be placed at the 
front of the unit as at present, and the switch 
should of course have a long shaft. 

Power, sensitivity and distortion 
On occasion, correspondents have asked 
whether the output power can be increased. 
The power available from a transformerless 
class B output stage depends on the applied 
voltage and the loudspeaker impedance. More 
specifically it is given by 

(V -v)2 
P= 8R 

where P= output power (r.m.s. watts), V= 
supply volts, v= volts lost in output tran- 
sistors, etc., and R =load impedance. 

Thus for a given load impedance, the 
only way to increase the power is to increase 
the supply voltage. This is possible only if the 
transistors and other components will stand 
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Fig. 3. Methods of loading crystal pickups. In 2 and 3 the time constants of the loading 

and feedback networks must be matched. 

the increased voltage without breakdown. 
Alternatively, the load impedance may be 
reduced (e.g. from 15 to 8 Q). In this event 
the additional power is supplied by increased 
currents in the output and driver stages, and 
this is liable to result in increased crossover 
distortion. 

The sensitivity of the power amplifier is 

given closely by the expression 

Rf+ Re 

Re 

where Rf is the feedback resistor from the 

amplifier output to the emitter of the first 
transistor and Re is the value of the un- 
bypassed emitter resistor of the first stage. 
(In the mk. II circuit, the sensitivity is 

3900 + 39 

39 

i.e. 100.) The sensitivity of the pre -amplifier 
is given by 

(Rf+Re) 
A 

Re 

where Rf is the impedance of the appropriate 
feedback network, Re is the unbypassed 
emitter resistor of the first stage, and A is the 
attenuation of the input network (if any). If 
(as some readers have enquired) it is neces- 
sary to increase the sensitivity, this may be 
carried out in either the power amplifier or 
pre -amplifier or both. However attempts to 
do this may result in increased distortion, 
worsening of the signal -to-noise ratio, and 
impairment of the frequency response. 

Several readers wrote to say they were 
experiencing severe distortion, and subse- 
quent investigation showed that they were 
using a 3 -Q loudspeaker with the 15 -Q 
design. As a result, the output and driver 

3-9k 39k 33k 5.6k 56k 

0 

3 cut 2 boost 
Treble 

12k 12k 82k &2k &2k 

2 cut 3 boost 
Boss 

Fig. 9. Switched tone control networks. 

From 
ampli fier 

r 

Fig. S. Loading network for high- sensitivity 
earphones. 

stages were supplying a higher current than 
the design permits, and crossover distortion 
was excessive. I do not recommend reducing 
the load to below 8Q (when using the 40-V 
design) if distortion is to be kept reasonably 
low. It is worth noting that the component 
of crossover distortion remains fairly con- 
stant regardless of output power level, and 
as a result the distortion increases from 0.2% 
at 10W to 0.5% at 0.5W (both figures mea- 
sured at 1kHz). At higher frequencies the 
distortion is still larger. If the amplifier is to 
be used to drive earphones which normally 
require a very low power, it is worth loading 
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the output with a resistor network in order to 
ensure that the amplifier itself operates at a 

power level of a few watts. Fig. 5 shows a 

suitable network for this purpose. If load 
impedances of less than 15Q are to be used, 
the values of the coupling capacitors C, and 
Cs should be increased in order to maintain a 

satisfactory bass response. As a rule of thumb, 
10001uF should be used with 15-Q load - 
speakers, increasing to 2000 E for 8- Q 
speakers. 

The use of two electrolytics (C7 and CO is 
recommended for reducing the `plop' 
sound when switching on both mono and 
stereo systems; a single pair of electrolytics 
shared by the earthy ends of both speakers is 
not recommended because it introduces 
audible cross -talk and distortion in stereo 
systems owing to the finite impedance 
(frequency -variable) of these components. 
It is worth noting that there will be audible 
hum when two electrolytics are used per 
amplifier unless a choke (e.g. 50mH) is 
used in the power supply to provide addi- 
tional smoothing. 

If the power amplifier is to be run either as 
a separate unit or with a different pre- 
amplifier, it is important to ensure that the 
input is loaded to ground by an impedance of 
under 10ká1 Failure to do this will not only 
reduce the signal -to-noise ratio but will 
prevent the series feedback from operating 
correctly. 

One potential source of catastrophic 
failure in the power amplifier is the biasing 
diode, setting the quiescent current of the 
output stage. If this diode fails, or the bases of 
the driver transistors are open -circuited for 
any other reason, then the output transistors 
will both be turned hard on and will fail in 
less than one second. It is for this reason that 
the resistor in series with the diode should 
not be replaced by a potentiometer, as these 
are notorious for intermittent loss of contact. 
A good alternative would be to use a fixed 
resistor with a trimming potentiometer in 
parallel. Failure of the potentiometer would 
not then be catastrophic. It is possible to use 
in place of the diode a suitable transistor as a 

`super diode', i.e. with its collector and base 
strapped together. 

More than one reader has commented on 

the increase of supply current with signal 
frequency; this is however quite normal with 
this amplifier. It arises because the output 
transistors (OC35s, etc.) have a very low 
cut-off frequency fr of about 5kHz. The 
supply current rises with frequency for two 
allied reasons: firstly as the gain of the output 
transistors decreases, the very high feedback 
around the amplifier automatically increases 
their base currents to maintain the correct 
amplifier gain; secondly, the non -conducting 
transistor does not cut off until just after the 
conducting transistor has started to turn on, 
and so there is a short period during which 
current flows through both transistors. In 
spite of the above situation, the performance 
of the complete amplifier remains within the 
quoted limits. Obviously, distortion in- 
creases with frequency, but total harmonic 
distortion is still below 1% at 15kHz. 
Furthermore, the percentage of the audio 
power spectrum which lies above 5kHz in 
music is very low, so the performance of 
music remains at a satisfactory distortion level. 

Interested readers are referred to the 
note "Dinsdale Amplifier Mod "9. 

Transistor alternatives 
It was perhaps inevitable that, from the 
beginning, queries would be raised regarding 
alternative transistors. In many instances there 
were a number of well -known alternatives; 
but it was with care that the 1961 articles 
specified the polarity, gain and voltage rating 
of each device. In spite of this, many corres- 
pondents enquired whether quite unsuitable 
transistors could be used; some complained 
that they had used these, and not unnaturally 
the devices had failed, often carrying more of 
the circuit with them because of the overall 
d.c. feedback. For the benefit of those about to 
embark on this design a list of currently 
available transistor alternatives is given in 
table 4, but this is by no means exhaustive. An 
important point concerns the complementary 
drive pair (Tr3 /Tr,). It is vital that both of 
these devices and the diode are of the same 
material (germanium or silicon). If a silicon 
pair is used, then two silicon diodes in series 
with the resistor should be employed. 

Instability 
A number of writers complained of insta- 

Table 4. Transistor alternatives 

Transistor 
Number Type 

1 

2 

3 

p -n -p, smell -signal, low -noise 

2 

3. 

p -n -p. small- signal. low- noise, 
h.yn frequency 

p -n -p. sustained gain. over 
wide. current range 

4 n -p -n. sustained gain. over 

wide. current range 

5 & 6 p -n -p, good tu-off 
characteristic 

Driven. *See modifications for 2N2147 (ref. 9). 

Gain 
(Typical) 

Max. 
Working 
Voltage 

60 et /c=1 mA 10 

80at/c=1mA 6 

30 at /c= 100mA 40 

30 et /c= 100mA 40 

30 30 at /,..--3A 40 

J 

1 

Typical 
Types 

0C44 
0075 
AC107 
SN2813 
(Selected for 
low noise) 

0C44 
2N2613 

0077 
ACY17 

NKT227 
2N385A 
2N388A 

2N1805Á 
0C28 
0C29 
NKT401 
AD140 

0C36 
2N2147. 

bility. Without exception, the effect, which 
occurred only when pre -amplifier and power 
amplifier were connected together, took one 
of two forms: 

(i) supersonic oscillation from 30 to 50kHz. 
(ii) subsonic oscillation at below 2Hz. 

The first of these is generally caused by 
feedback from the output of the power ampli- 
fier (loudspeaker terminal) to the input to the 
pre -amplifier between which two points the 
phase difference is such as to give positive 
feedback. If this oscillation (which tends to 
start as the volume control is advanced and 
is exacerbated by treble boost) is allowed to 
continue, it will rapidly lead to thermal 
breakdown of the output transistors and the 
destruction of high- frequency loudspeakers 
(especially ribbons). The remedy is to use 
screened input leads (a sound precaution 
anyway) and to ensure that the pre -amplifier 
and power amplifier are well screened within 
the unit itself. It is worth noting thn all 
complaints of this nature stemmed from 
equipment in which one of these points had 
not been complied with. The subsonic 
oscillation occurs in the pre -amplifier, and 
is due to the high -pass filter via the resistor 
coupling the emitters of the first and last 
transistors. Faulty decoupling capacitors will 
lead to this low- frequency motor -boating. 

Noise testing 
The input transistor of the pre- amplifier, 
Tr requires its base to be loaded to ground via 
not more than 10ká in order to maintain 
the correct function of the emitter feedback. 
If this condition is not fulfilled, a serious 
degradation of signal -to-noise ratio occurs. 
Normally the base is loaded via the impe- 
dance of the microphone, pickup or tape 
head in use (or by padding resistors if these 
are in circuit). In fact resistive and inductive 
loading give an audible difference to the 
character of the background noise; some 
observers have suggested that the "pink" 
noise resulting from inductive loading is 
more pleasing than the "white" noise due to 
resistive loading. However, this illustrates 
the obvious need to provide the appropriate 
loading resistor (or transducer) at the input 
terminal before noise tests are carried out. 
Failure to do this gives a misleading picture, 
which a number of constructors were quick 
to discover, especially as open -circuit high - 
gain input terminals have on occasion been 
known to pick up local radio interference. 
Thus the magnetic pickup terminal (for 
example) should be loaded to ground by 
about 2k52 (a typical pickup impedance) for 
testing signal -to-noise ratio. 

In general the interposing of resistor 
networks between a signal source and the 
input transistor will degrade the signal-to- 
noise ratio. This is because the signal and 
noise are attenuated in equal manner, and in 
addition the resistors themselves will gener- 
ate noise. However, where the signal has to be 
attenuated (as for example with high -output 
crystal pickups) it is worth while ensuring that 
the apparent source impedance presented to 
the input transistor is optimized to about 
11 2 Table 5 shows the results of an experi- 
ment which illustrates this latter point, about 
which, incidentally, there has been much 
correspondence, including letters published 
in Wireless World. The signal -to-noise ratio is 
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Table 5. The effect of input loading on noise level 

R, 

H 
R 

S2 

100k 
1.2M 
4.7M 

10M 

1k 

12k 
47k 

100k 

Signal. noise 
ratio 
(dB) 
60 
55 
40 
21 

largely dependent on the voltage amplifying 
transistors, especially Tr, and Tr2 in the pre- 
amplifier and Tr, in the power amplifier. The 
use of low -noise devices in these positions 
cannot be emphasized enough, with the added 
proviso that Tr, in the power amplifier must 
also be a high frequency (15MHz) device to 
enable the feedback to operate correctly. 

Earthing 
The 1961 articles did not emphasize suffi- 
ciently the need for avoiding earth -loops, to 
judge from the correspondence on this sub - 
jectiC'he currents flowing in the output valves 
of the then conventional valve amplifiers 
were small, and the effects of incorrect earth- 
ing were negligible. The precautions neces- 
sary to avoid distortion due to the high 
asymmetrical currents flowing in the output 
of a transistor amplifier were mentioned in 
both articles, but correspondence still arrives 
complaining of troubles due to this cause. 
Rather than repeat the necessary precautions 
here, I would refer readers who are in doubt 
to the original articles and to the corres- 
pondence in Wireless World'. Two readers 
wrote describing the pick -up of radio/TV 
interference giving an audible signal. These 
phenomena were never entirely solved, as 
they ceased in both cases on re- wiring the 
systems, and could not be reinduced. They 
may have been due to a semi -dry joint acting 
as a detector diode. 

Immediately after publication of the 
mk. II design in 1965, there was a considerable 
correspondence discussing methods of avoid- 
ing an earth loop. It was clear that the 
method proposed by Mr. C. Artus6 was far 
more elegant than that originally published, 
and I have now adopted this method. Most of 
the alternative earthing schemes proposed by 
readers failed to appreciate the need to pre- 
vent the asymmetrically-distorted output 
waveform from appearing in series with the 
input signals, and were therefore not valid 
solutions to the problem. However one 
method which several readers proposed was 
to design the complete power amplifier and 
pre -amplifier circuits symmetrically on either 
side of an earth `tree -trunk'. This method 
avoids earth -loops, but it introduces other 
problems in the areas of overall screening 
between channels, screening between power 
amplifier and pre -amplifier in each channel, 
and wiring to the front panel controls. In 
addition, the complete board tends to be 
some 12 inches square, and this is not easy to 
accommodate in a cabinet. I still believe the 
Artus solution to be the most elegant. 

Stabilized power supply 

The power supply specified in both sets of 
articles consisted simply of an unstabilized 
capacitor- loaded bridge- rectified supply. The 
mk.II version included additional choke - 
capacitor smoothing. The disadvantages of 
this type of supply are first that the output 
voltage falls with prolonged loud sounds, and 

secondly that with this fall in voltage there is 

a corresponding rise in hum level. The drop in 

output voltage can lead to premature 
"squaring off' of the waveform, and hence 
gross distortion and may also affect the 
"character" of the sound in an unmusical way. 
The increase of hum, which admittedly occurs 
only with loud sounds and is thus not immedi- 
ately audible itself, produces a most unpleasant 
effect by modulating the output at 100Hz. 
This effect is particularly noticeable with 
organ music. The remedy is to use a stabilized 
or semi -stabilized supply. 

Pilot lamps and mains switching 
The use of a d.c. pilot lamp has been criticized 
on the grounds of false economy. Nevertheless 
I have measured an improvement of 10dB in 
hum level resulting from using a d.c. lamp. The 
use of a neon mains indicator introduces a 

"buzz ", and steps must be taken to eliminate 
this with suitable r.f. chokes. 

A further source of hum is the a.c. mains 
switch ganged to the volume control; if this 
switch can be positioned as far as possible from 
the pre -amplifier circuitry, so much the better. 
Placing the mains switch external to the ampli- 
fier is satisfactory, provided there is little 
chance of switching the amplifier on or off 
with the volume control at maximum rotation. 
Alternatively it might be possible to place the 
switch at the rear of the unit, with a long shaft 
connecting it to the front panel. 

Fault diagnosis 
Nearly half the letters I received described a 
set of symptoms and requested a diagnosis. I 

had carried out many tests during develop- 
ment of the circuit and had also helped person- 
ally in the construction and commissioning 
of over twenty amplifiers, so many of the 
symptoms were familiar, and could be 
identified. I always invited correspondents to 
let me know if my recommendations were 
successful, and many of them kindly replied 
giving me this information. This in turn helped 
others. 

The greatest difficulty however occurred 
with letters describing modifications which 
were either proposed or which had been 
carried out and did not work, or which used 
different components to those specified. This 
situation frequently applied when commercial 
kits based loosely on the original design had 
been used. The kits or equipment often used 
cheaper components, and alternative 
transistors which were not suitable. In all 
of these cases, once the situation was estab- 
lished, it was possible to replace the faulty 
components with those originally specified, 
and in most cases the equipment then met the 
original specification. 

I am always loath to recommend modifi- 
cations especially where this involves personal 
expenditure by constructors, unless I have 

To pre amplifier 
input position 1 

(1OmiIhvolts rm.s. 
in each case) 

Fig. 6. Test circuit to investigate effect of 
input loading on noise level. 
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personally checked and tested the proposed 
alterations. As may be imagined I do not have 
the time or money to check all of these queries 
personally, especially as many involved 
proprietary equipment which it was desired 
to connect to my amplifier. In general, I feel 
that an author cannot normally be expected 
to comment with authority on modifications 
to his design; at the same time, I welcome 
letters describing modifications which have 
been carried out successfully. 

Use with commercial equipment 
The 1965 article referred to the difficulty 
of designing equipment which will work 
equally well with every pickup, tape deck, 
microphone, tuner, and loudspeaker marketed. 
Sensitivities and impedances (which are often 
complex and non -linear) are by no means 
standardized, and one can choose only a reason- 
able compromise; this is, after all, what the 
manufacturers of commercial amplifiers do. 
Perhaps one should increase the number of 
input sockets and switched alternatives, but 
this would put the price out of the home 
constructor bracket. 

Nevertheless, a number of letters either 
enquired whether a particular tape head (for 

' example) would work with the amplifier, or 
else complained that a certain device did not 
work satisfactorily. In these latter cases, 
inspection of the manufacturer's literature 
(where available) was generally enough to 
explain why either the gain or input impedance 
of the amplifier were not suitable for the 
device in question. To offer alternative 
input circuits was a temptation that had to be 

resisted, because I could not guarantee that all 

the other performance characteristics of the 
amplifier would be maintained, without build- 
ing and testing the proposed new circuit myself. 

Conclusions 
It is now ten years since the " Tobey- Dinsdale 
Amplifier" was developed. It is still advertised 
in both kit and made -up form, and a number 
of commercial equipments have been based on 
the original circuit. A conservative estimate 
based on the supply of kits and transistors by 
two well -known companies suggests that over 
ten thousand of these amplifiers have been 
manufactured. It is not now the best available. 
Recent tests have shown that the quasi - 
complementary class B output stage produces 
audible crossover distortion, especially at low 
signal levels, and this in turn leads to aural 
fatigue. Nevertheless, I would like to believe 
that the amplifier, appearing when it did, 
fulfilled a need by providing an incentive 
for more able designers than myself to identify 
and tackle the principal obstacles in the 
design of a high -quality amplifier. This they 
have now done, and many amplifiers now on 
the market give an excellent performance. 

Can anything be learned from a retrospective 
study such as this? I hope that if I have the 
opportunity again to write an article describing 
a circuit I will try to remember the following 
points: 
(i) All components should be precisely 
defined, and a number of commercial sources 
should be given. 
(ii) Alternative components should be given 
whenever possible (especially semiconductors). 
(iii) Suppliers of printed circuit boards and 
metalwork should be named. 
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(iv) It is obviously impossible to satisfy 
everyone; however if the design can give a 
number of options which between them cover 
all anticipated uses, then constructors can 
make the appropriate choice. 

Of course one tries to design a system which 
will give perfect reproduction of music, and 
I personally regard distortion figures, 
frequency response curves, and all the other 
scientific and pseudo- scientific terms as a 
tiresome but necessary means to the ideal end. 
But when I heard a visitor to the 1965 London 
Audio Fair say to his companion, "The trouble 
is all this music -it's a pity I can't sit down 
and listen to the hi -fi ", I decided to forget 
about pleasing everybody. 

I will also try to remember that when 
writing to an author with queries, all relevant 
information should be given and the enclosure 
of a stamped addressed envelope is appreciated. 
And finally, if the author's suggestions prove 
to be successful, then writing to tell him so 
will make him feel far happier and it may make 
it easier for him to diagnose similar faults on 
other people's equipment. 
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Appendix 

Derivation of component values for R.I.A.A. disc equalization 

Network impedance = R1I 
}- 

(R2R+21pIC/p2c2)] 

( 
R2/pCa 

l 
pCI l + \Ra + I/pCa)] 

+ pRa(Ct + C5)] 
I+ p(C1R1 + C1R2 + C2R2) + p2(C1R1C2R2) 

R1(1 + pT2) where T1 = }(b -{ Vb2 -a) 
(I + pT1XI + pTa) 

T2 = R2(C1 + C2) 

T3 = b - Vb2 - a) 

nd b = C1R1 + C1R2 + C2R2 

a = 4C1R1C2R2. 
For the case where T, = 318o us 

T_ 318 i.s 

T3 - 75 p S 

It may be shown that: 
C1R1 =.2940 

C2R2 = 812 

C 512 = 237 

(C in microfarads, R in ohms) 

From these expressions the values of components for the equalization networks may be 
derived starting with a suitable value of R2 to set the sensitivity. 

2 

1 

, 

1 

6dB octave 2121.5Hz 

50049Hz 6d B octave 

50049Hz 

50 100 500 1k 5k 10k 20k 
Frequency (Hz) 

Standard R.LA.A. curve for microgroove disc relay 
f, = 50.049 Hz (31 80 Ns), f2 = 500.49 Hz 
(318. Ns)and f, = 2121.5 Hz (75 s). 

Equalization network 

Cassette System 
for 4-in Tape 

Tape Systems Ltd, of Egham, Surrey, have 
developed a mechanically simple yet robs 
tape transport system for use with cassettes 
employing ; -in tape. Together these 
comprise the Packette System -Packette 
being the trade name of the new cassette. 

Besides employing ! -in tape with its 
inherent advantage over -in tape with 
respect to mechanical strength, recording 
quality, alignment with the tape heads, and 
ease of manufacture, the Packette is edge 
driven. This action is achieved by building 
the pinch wheel into each Packette. There 
are both reel -to-reel and continuous -loop 
types. 

The tape deck has a chassis of nylon - 
reinforced plastic and few moving parts. 
It can be operated in any position and be 
fitted with a variety of a.c. /d.c. motors and 

The plastic chassis loaded with a tape Packette 
and fitted with a drive motor. 

tape heads to meet many intrumentation and 
audio requirements. The same deck can be 
driven at speeds down to 15 /16 i.p.s. and 
wow and flutter can be as low as 0.1 at 18 
i.p.s. Modified Marriott heads are employed 
for audio use --a composite erase 
record /play head -block has been developed 
for double track use such as in language 
laboratories where recordings are made on 
one track whilst a second track is in 
play -back. 

The single drive motor employed runs at 
constant speed in the same direction for all 
operations --tape speed and direction 
changes are achieved by simple mechanical 
modules. 

Of course there is no fundamental reason 
why traditional tape speeds should be em- 
ployed in a new system -there simply has to 
be correct equalization for any speed chosen. 

A Packette system has been developed for 
use in a language laboratory, and models are 
available from E. J. Arnold & Sons Ltd, 
Butterley Street, Leeds LS10 IAX. 
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Now speed, 
stability & accuracy 

costs only X490 

£290 buys you our LM 1450. 
A great price for great 

performance. 
Fifty measurements per 

second, ultra stability without 
zero control, 0.05% reading 
+0.05 %full- scale, 1ONv 

sensitivity and 140 dB common 

mode rejection of interference. 
Small wonder the LM 1450 is 

satisfying customers right 
round the world. 

And when we streamlined its 
price we streamlined its looks. 
When you make a change for 
the better, why do it by halves ? 

Phone Farnborough 44433 or 
write for full details. 

A khlumberger Company 

The Solartron Electronic Group Ltd Farnborough 
ww -101 FOR FURTHER DETAILS 

A force to reckon with 

Hants England Tel : 44433 
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EM IV A J1Jf®çfib 

low -noise recording tape 

THE RANGE OF EMITAPE AFONIC LOW -NOISE TAPE 

88 
STANDARD PLAY 

The best general 
purpose tape, giving 
maximum durability 
at all professional 

speeds. Pre -stretched 
polyester base film 
of super strength. 

99 
LONG PLAY 
50% longer 

recording time - 
specially designed for 
multi -track recorders 
- pre- stretched 

polyester base film of 
super strength. 

100 
DOUBLE PLAY 

Twice the recording 
time for a given size 
of spool - the perfect 

film for low speed, 
multi - tracK recorders 

- superfiex polyester 
base film. 

300 
TRIPLE PLAY 

Maximum playing time on 
spools up to 5" dia.- 

extended dynamic range 
- specially suitable for 

battery operated 
recorcers - extra tensile 

polyester base. 

EMITAPE IS AN EMI GROUP PRODUCT 1Mr 

WW -102 FOR FURTHER DETAILS 
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Electronics in Civil Aviation 
An impression of the current state of civil avionics obtained at a 
recent London conference 

The devil we know is better than the devil we don't -and so say 
4 nearly all of us. This message was repeated over and over again 

in various ways by speakers discussing diverse aspects of 
electronics in civil aviation at the Royal Festival Hall, London, 
September 15th to 19th. 

On the face of it one would think that it would not be 
beyond the capability of the electronics industry to provide civil 
aviation with all they need in the way of control, measurement 
and computing equipment. In fact if the electronics engineers 
were given their head and if the aviation boys took things at 
their face value a whole host of new electronic aviation aids 
would soon appear but, if this happened, chaos, collision and 
catastrophe would be the order of the day. 

Revolutionary equipment could well, on paper at least, do 
away with all the known limitations of existing systems but 
such equipment would certainly introduce a number of 
unknown features which would lead to hazardous situations 
simply because these features are unknown. This has been 
proved in the past, as was pointed out in a paper by J. Benjamin 
of the Royal Aircraft Establishment, in military aviation where 
strategic necessity has led to radical change, sometimes with 
disastrous consequences. 

Another important factor to be taken into account when 

A possible solution to the problem of clearly presenting navigation 
information to the crew was suggested by 3. G. Carr and 
F. S. Stringer and is shown above. The c.r.t. display shows the 

outputs of four navigation systems -two inertial navigators, 
Loran and Decca. The display graphically shows the positional 
information from the four equipments and shows how the 

outputs of three of the equipments differ from the one selected, 

which happens to be inertial navigator No. 2. 
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considering change in civil aviation is that airborne equipment 
of the type we are considering requires large, very expensive, 
ground installations for support. Any change would mean that 
all the ground installations throughout the world would have 
to be replaced. 

There is no question that a vast improvement must take 
place in the facilities available to civil aviation. However, this 
will be achieved by evolution and not revolution. Figures given 
by E. Davies, of Marconi, in a paper on surveillance radar 
showed that in the twelve months ended July 1968 the total 
aircraft movements (take offs or landings) at Heathrow, 
Gatwick, Luton and Stanstead was 400,000. During the same 
period another 700,000 movements were contributed by 26 
other airports in the London area. The average movements for 
the period worked out at 125 per hour with peaks in the 
region of 250 movements per hour. According to P. G. 
Masefield, chairman of the British Airport Authority, the 
number of movements by 1980 will triple. This means 20 
runways will have to run at a constant rate of 40 movements 
per hour. 

To handle the necessary amount of traffic "all weather" 
operation will become essential and automatic landing will 
become routine even in extremely adverse weather conditions. 

Civil aviation therefore has to find ways of handling all these 
aircraft in all sorts of weather. This will mean across -the -board 
improvements in airborne and ground installations with the 
lion's share of the problem on the heads of electronics engineers. 

Automatic landing 
The problem here is not one of accuracy, existing systems are 
perfectly adequate in this respect; it is not one of reliability, 
because reliability can be had at a price; it is the overall 
integrity of the system. Integrity is a word that was much 
bandied about at the conference. In this context it means that a 
system will operate correctly when required and that it will be 
known to be operating within its specified limits at any 
particular time and may therefore be trusted. 

Consider a typical automatic landing installation. The well 
known, and established, instrument landing system (i.l.s.), 
operating in conjunction with heading information is responsible 
for bringing the aircraft in line with, and just over the 
threshold of, the runway. Being a radio system relying on 
radiated beams it is sensitive to interference and, on a number 
of airfields, it just cannot be installed because of the terrain. 

In the later stages of the landing radio altimeters on board 
the aircraft play an important part. These can be sensitive to 
multi -path reflections and aircraft attitude. 

The automatic pilot and automatic throttle used to carry 
out the landing contains tens of thousands of electronic 
components, scores of motors, servo systems, amplifiers, inte- 
grator and feedback loops. How can one be sure that this 
complex system is 1001¡ serviceable? Is it sufficient to fit three 
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of them and take the majority decision as being the right one? 
In this context the words fail -safe, fail -soft, fail -operative, 
fail -obvious, probability, comparator, monitor, duplex, triplex 
and duplicate monitored were repeated over and over again. 

In most of the areas mentioned no real solutions to these 
problems exist as yet. In a paper by W. Hilton, of Sperry 
Gyroscope, a fail -obvious comparator for airborne systems was 
described which gave a warning if the monitored equipment or 
the comparator itself failed. With this system, if the comparator 
failed, the monitored equipment must also be considered to be 
unserviceable because the pilot, even if he knows that it is the 
comparator at fault, has no way of ensuring that the monitored 
equipment itself has not failed also. Even if the idea is extended 
indefinitely -a monitor to monitor the monitor, to monitor the 
monitor . . . there can still be no absolute certainty. The 
accepted thing is that the probability shall be that a system shall 
not fail more than once in 10' landings. 

Will the designers have to take into account freak con- 
ditions? For instance an aircraft returning to an airfield at 
which a visual landing is impossible due to bad weather and 
when, for some reason, a diversion airfield is not available. In a 
case such as this a pilot would want t9 know the degree of 
unserviceability of his equipment in order to determine wheth- 
er an automatic landing is a justifiable risk. Probably the only 
way of doing this would be to employ a large number of 
equipment measuring sensors controlled by a digital computer. 

With the i.l.s. the picture is a brighter one. Some time ago 
the R.A.E. designed c.p.i.l.s. (correlation protected instrument 
landing system) which is now being developed and will be 
produced by the Plessey Company. 

The system employs hyperbolic phase fields and correlation 
detection to generate guidance misalignment signals with 
inherent integrity and, with suitable choice of transmitter 
modulation, the system is compatible with existing v.h.f. in- 
strument landing systems. The only additional airborne equip- 
ment consists of a microwave aerial and mixer unit which may 
be fed directly into the existing i.l.s. The idea therefore conforms 
to the rule of evolution rather than change, it provides the 
pilot with a choice of v.h.f. or microwave i.l.s., and overcomes 
many of the v.h.f. i.l.s. interference and site problems. 

Air traffic control 
The other area of great difficulty is in air traffic control. It is 
thought that large digital computers will be able to perform the 
necessary predictions and calculations for the safety of all 
aircraft in the controlled area. This will include handling 
emergency situations and taking into account the presence of 
military aircraft which, according to E. Davies, may suddenly 
change flight level at rates of up to 60,000 ft per minute. 

The problem is in getting adequate information on all 
movements in the area so that the computers can be kept up to 
date on a rapidly changing situation. 

In this field many improvements are required to radar 
systems. Airfield radar can be divided into two types; primary 
radar which is responsible for general surveillance and track- 
ing, and secondary radar which consists of an airborne trans- 
ponder that gives information on the aircraft carrying it when 
interrogated by a ground installation. 

Primary radar needs to be of higher resolution to separate 
targets which are close together; higher scan rates must be 
achieved so that any new target may be quickly spotted; and 
dwell time on any particular target must be increased so that 
stationary clutter can be minimized and additional doppler 
information (velocity etc.) can be derived. 

All these requirements are in obvious conflict and M. A. 
Radford, of Marconi, suggested that the solution may lie in the 
use of multiple receiver and electronic scanning techniques. 

Secondary radar suffers from a variety of defects. One of 
these is difficulty in siting the aerial on the aircraft and even 
when two aerials are carried, contact is not certain due to the 

screening effect of the airframe. With present equipments the 
only information transmitted is aircraft identity and height. 

Secondary radar however is rapidly increasing in importance 
and will eventually oust the primary radar from its premier 
position. C. Ullyatt, of R.R.E., says that primary radar will 
probably be used mainly to handle those aircraft which for 
some reason cannot take part in the secondary radar system, 
and for keeping track of airfield ground movements. Mr. Ullyatt 
gave a paper describing a new transponder which followed the 
law of evolution. Basically it consists of an auxiliary unit 
which can be fitted to, and addressed through, the existing 
transponder. The new equipment would be capable of trans- 
mitting a great deal of information and during an emergency 
could transmit the state of the aircraft systems to the ground. 

Navigation 
Extremely accurate navigation is essential to enable aircraft to 
operate in the fairly close proximity required if the number of 
movements predicted for the future is to be met. J. G. Carr 
and F. S. Stringer, of the R.A.E. (Mr. Stringer describe& 
hyperbolic navigation systems in our August issue), suggested 
at the conference that two or more current navigation aids 
could be operated under the direction of a management digital 
computer and explained how a Comet -4 was being modified to 
do research along these lines. In this system a highly accurate 
point position fixing aid is used with a long -term reference 
system so that the limitations of both are overcome. 

Mr. Stringer suggested that the Kalman filtering technique 
could be used to great advantage now that digital computers of 
adequate capacity are available. Although such a technique is 
not liable to become economically attractive until storage 
becomes cheaper. 

With the Kalman technique, a mathematical error model of 
each of the sensors is stored in the computer, the parameters of 
these models are adjusted throughout the flight every time a 
position comparison is made so that as time progresses the 
model becomes a closer approximation to the truth. The 
computer uses these stored values of error parameters to 
correct the navigation information to produce position data 
that is more accurate than any of the sensors could have 
achieved separately. In effect the navigation system is being 
continuously calibrated during the flight, and the longer the 
flight the more accurate the system becomes. 

Civil aviation is rapidly approaching a point when far 
reaching decisions on electronic equipment for the next decade 
will have to be taken. We can only hope that the evolution of 
suitable equipment will not be overtaken by the demands on 
the airlines for more airborne seats. 

Correction 
"Low -cost 15W Amplifier" Oct. 1969. 
The common emitter resistor R6 in Fig. 1 should be 4.7k Q not 
47k0. 

Fig. 4, showing curves of t.h.d. against frequency for 
different powers and loads, was incorrectly annotated. The 
correct specifications are shown below. 
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Stuttgart 
Radio and TV show 

51; 

Some highlights from the last German national exhibition 

Good German citizens, and a good many 
non -Germans, flocked in their thousands to 
we the 26th German radio exhibition, the 
Deutsche Funkausstellung, which was held 
at Killesberg, just outside Stuttgart, from 
August 29th to September 7th. On the first 
three days, the Friday, Saturday and Sun- 
day, 245,000 people attended the exhibition. 
Total attendance over the ten days that the 
exhibition was open was 703,000 which 
created an all -time record and exceeded all 
expectations. 

Colour TV and hi -fi equipment were the 
principal attractions at the exhibition, coupl- 
ed with a huge television studio, run by the 
first and second programme authorities 
A.R.D. and Z.D.F., which seated 1,400 
people per performance. A clever idea here 
for people who could not get inside the 
studio was a travellator to convey them past 
the long observation window so that they all 
had a good view but were unable to loiter. 
High -quality speakers conveyed the sound to 
them. 

One of several large halls, in fact the 
major area of Hall No. 1, was occupied by 
various exhibits and demonstrations of the 
Bundespost, the German equivalent of our 
Post Office, who included among them an 
historical exhibit of television apparatus. 
There was the 30 -line Nipkow mirror helix, 
an old 441 -line receiver, and a 180 -line or 
441 -line camera that was used during the 
Olympic Games in 1936, where Walter 
Bruch (now Prof. Dr. Bruch) inventor of the 
PAL colour system, was employed as a 
camera operator. 

Probably the most significant exhibit, 
however, was the 12-GHz television broad- 
casting equipment, which was actually a 
working model, comprising transmitter, 
aerial, receiver dish and translator to Band 
IV and V channels. At present there are three 
television services available in Germany, and 
all the channels in Bands I, III, IV and V are 
apparently fully occupied by them. 

To make room for additional services, 
which will include an educational one, the 
Bundespost has been experimenting with still 
higher frequencies, around 12 GHz, actual- 
ly between 2.5 and 2.7cm as was reported 
in Wireless World in July this year. 

The exhibit showed the kind of equipment 
that would be used. The transmitter 
employs a conical aerial, with a reflector, 
which can be seen in the accompanying 
photograph, and has a circular radiation 
pattern in a horizontal plane. The reflector 

receives energy from a vertical horn project- 
ing from the apex of the cone. Weather 
protection is provided by a transparent cover 
which encloses the whole aeria ¿. 

For reception a parabolic aerial is em- 
ployed, as in the photograph, which is 
mounted on a mast together with a translat- 

Transmitting aerial for the experimental 
television service on 12GHz. 

Receiving paraboloid, with translator on the 
mast, for the 12GHz service. 

or to convert the microwave frequency range 
to, say, u.h.f., so that it can be applied to a 
normal domestic receiver. 

In the experimental model shown the 
receiving aerial would cost about DM.200 
(approximately £20), but the translator was 
estimated to cost about DM.8,000, which 
would render the system too expensive for 
any but the largest blocks of flats. It was 
expected, however, that by quantity produc- 
tion, using a quartz crystal controlled oscil- 
lator and a cavity resonator type of tuning 
system, the price could be reduced con- 
siderably. The system is envisaged for use 
only in the centre of a town which it could 
`flood' with direct radiation. Its maximum 
radius of service is about 20km (about 12.5 
miles). 

Novel Car Aerial 
One of the surprises among the commercial 
exhibits was a new type of car radio aerial 
called the Alpha 3 and shown by Hans 
Kolbe & Co. under their `tuba' brand name 
(which they always spell with a small T). It 
was designed by Hans Kolbe in conjunction 
with Professor Meinke, of the Institute for 
High Frequency Technique at Munich. 

Incorporating a wing mirror, it is intended 
to be used as such. This alone is an asset 
today when vandals enjoy an orgy of snap- 
ping off telescopic aerials. 

Inside the housing is a printed -circuit 
panel containing three aerial loops and two 

Wing mirror car aerial introduced by Hans 
Kolbe. 
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transistor amplifiers, one for a.m. and the 
other for f.m. Even in car radios in Germany 
where there are some .000 v.h.f. stations it is 
necessary to make provision for f.m. recep- 
tion, and this aerial system covers all a.m. 
broadcasting frequencies from 150kHz to 
25MHz as well as the v.h.f./f.m. range in 
Band II. 

The rim of the mirror forms part of the 
aerial pick -up system. It is made of rustless 
steel and is shaped to fit in its spring -loaded 
mounting as a ball joint, so that it can be 
adjusted in its application as a wing mirror. 

Internal construction 
of the `Juba' car aerial 
showing the printed 
circuit board. 

Its internal construction can be seen from 
the accompanying illustration. The aerial 
loops, mirror rim and the electronic assembly 
form an integrated whole whose impedance 
matches the transistor input elements. The 
low impedance of the device helps to avoid 
interference pick -up. On v.h.f. the aerial 
loops form a bandpass circuit which rejects 
interference from transmissions outside the 
v.h.f. radio band, even though their field 
strength may be high. In the wideband a.m. 
coverage special design features are incorpor- 
ated to prevent static interference and 
cross -modulation. The outputs of the two 
amplifiers are combined and matched to the 
coaxial cable. Also a protective diode is pro- 
vided to by -pass static surges, which can 
wreck the input transistor in a car radio 
receiver. 

Power supply to the amplifiers is taken via 
a separate lead from the car's electrical sys- 
tem, and the amplifiers will operate on 6V to 
15V at 5 -11mA. 

The price of the Alpha 3 aerial in Ger- 
many is expected to be about DM.90 (say 
£9). 

Cheaper V.T.Rs 
Another surprise was the sudden appearance 
of video tape recorders by several manufac- 
turers at the domestic -user level of about 
DM.2,000 (£200). Blaupunkt (a member of 
the Bosch Group and known in the U.K. as 
Blue Spot), Grundig, and Telefunken all- 
showed prototypes, and Philips had two 
models, one (type LDL 1000) priced as low as 
DM.1,880. 

Telefunken uses ;inch tape on 18cm 
(about 7 inch) reels at 19cm /sec (about 
7.Sin /sec) giving a playing time of 60 
minutes. It is said to be equally suitable for 
colour and monochrome recording, and the 
company hope with improved tape oxides to 

better the present 3MHz bandwidth. 
Philips use 1-inch tape, of which a length 

of 480 metres (a little under 1,600ft) will 
run for about ,-' hour. The instrument uses 
transistors throughout and operates from 
the mains. Of transportable proportions, it 
weighs 12kg (about 261b). Sound and 
synchronizing signals are carried on narrow 
edge bands. 

Home Cine TV 
Something more than a coincidence must 
have led NordMende to produce at the same 
exhibition as the series of domestic, or enter- 
tainment, video tape recorders their Colorvi- 
sion equipment. This unit comprises a co- 
lour television receiver and an 8mm film 
scanner and reproduces the cine film on the 
screen of the TV receiver. The optics and 
film transport mechanism were developed in 
association with another company, Paillard 
S.A. (Bolex). 

It is quite a domestic piece of equipment 
housed in a large console cabinet.The colour 
receiver occupies the left half of the cabinet 
and the film scanner, together with a separate 
tape cassette unit for the sound commentary, 
the right -hand half. 

Advantages claimed for this method of 
reproducing cine film pictures are that it is 
silent in operation, does not require complete 
blacking -out of the room, provides the user 
with complete control through his TV 
receiver of such parameters as brightness, 
contrast and colour saturation, a still 
picture (it can hold one frame as long as 
required without any risk of overheating), it 
can be left ready for use in a living room 
without any need for elaborate setting -up 
procedure, and of course it provides the 
purchaser with a built -in 25 -inch colour 
receiver. 

The model on show was a prototype (but 
it was being demonstrated) and the price was 
not fixed, but it was believed it would be 
somewhere around DM.4,000 (about £400). 

Full technical details are not available, 
but visible inspection showed that the film 
scanner employed a raster on the screen of a 
small oscilloscope and that the film passed 
through an optical lens system con- 
tinuously, without a frame -by -frame gate. It 
is not clear, for instance, how the 18 picture - 
per- second sequence that they quote for the 
Super -8 film is synchronized with the 
picture frequency of the receiver; nor how 

/ 

Philips domestic sound and vision recorder 
type LDL 1000. 
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the continuous film transport can be stopped 
to produce a still. 

From the film scanner the picture is 
broken up optically by dichroic mirrors into 
its red, green and blue components, which 
are then converted electrically into colour - 
difference signals prior to their application to 
the receiver. The sound commentary is quite 
independent, but it is incorporated in the 
same compartment as the film scanner. 

All- embracing home entertainment 
Another quite original idea shown by Nor - 
deMende was the Vario- Center, a fully com- 
prehensive high- fidelity domestic sound and 
vision entertainment device in a severely 
contemporary but original styling. In appear- 
ance it resembled a large sphere with three 
slices cut off the sides to provide flat vertical 
surfaces, and a fourth slice off the top to 
present a flat horizontal surface. 

On one of the vertical surfaces is mount - N 

ed a NordeMende integrated stereo am- 
plifier with a four -band a.m. /f.m. tuner and 
control unit, with 30 + 30W continuous 
sine -wave output (model 8002 /ST); on another 
surface is their model 8002/T4 tape recorder; 
and on the third the latest (hybrid) transistor 
25 -inch colour TV receiver. On the horizontal 
surface at the top is a Perpetuum Ebner 
PE2020 record player with a Shure M75MG 
cartridge. 

Loudspeaker systems comprise two semi - 
spherical enclosures each with three bass, 
three middle and two tweeter units. They 
can each handle up to 50W. 

Electronic record players 
Because the show was national, several im- 
porting companies held private shows in 
various parts of the town. One of these was 
held by Paillard -Bolex G.m.b.H., of Munich, 
who are distributors in Germany for the 
Swiss -made Thorens equipment. 

They were showing an entirely new 
Thorens disc record playing deck (type 
TD125) with several interesting features. 
One feature is the shock- absorbent mount- 
ing for the turntable and pickup. Only the 
turntable and pickup, together with some 
electronic components are mounted on the 
chassis, and the whole chassis assembly 
weighs about 151b. Its inertia, together with 
the springy suspension, enables quite violent 
vibrations to be absorbed. 

The only link between the two, apart from 
the springy suspension, is the (10:1 ratio) 
drive belt, a soft slim rubber band which 
absorbs any vibration. No gears are em- 
ployed, and there is no mechanical speed - 
change device. Driving power for the 16 -pole 

Thorens record player which features a 
shock -absorbent mounting for the turntable 
and pick -up. 
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Simplified diagram of the Blaupunkt v.h.f television 

synchronous motor is derived from a 20W 
transistor amplifier driven from a Wien 
bridge oscillator, whose frequency de- 
termines the speed of the turntable in three 
steps for 16, 33 and 45 r.p.m. Rumble is 
claimed to be better than - 68dB (DIN 45539 
weighted standard). 

For speed monitoring, stroboscopic mark- 
ings for 50 and 60Hz mains on the underside 
of the turntable base are optically conducted 
to a window at which they can be compared 
with a neon lamp. A variable potentiometer 
provides ± 2% correction. The deck can be 
operated from battery or mains. 

Finally, a feature that can be seen in the 
Thorens photograph is a new stale for switch 
knobs that was evident on quite a number of 
stands in the exhibition. This is the large flat 
type of knob seen in the foreground, 
which measures about 50 x 30 x 6 mm and 
looks like a bar of chocolate. The three. seen 
here are slide -type controls for speed change, 
on /off and pickup raising and lowering. 

In contrast to the entirely free suspension 
of the Thorens was that of Braun in their 
new PS 600 record player, which they cau- 
tiously state to be their first automatic 
player. This one lifts and lowers the pickup 
automatically, but it can also be adapted to 
change records. Its vibration- absorption is 
similarly effective, but to avoid the possibil- 
ity of an oscillation being set up in the 
freely- floating system they have equipped it 
with critical hydraulic damping. Like the 
Thorens, too, this player has electronic con- 
trol and electrical speed change. 

Braun also introduced at the show a new 
type of loudspeaker cone which they call a 
`Kalottenmembran'. Used as the middle -fre- 
quency unit in their 4 -unit L 710 enclosure 
(two bass, one middle and one high -note) the 
new material permits a `flatter' cone angle 
and thus provides a better `spread' of sound 
in the upper frequencies. 

Electronic TV tuning 
Monochrome television was to be seen on 
every set -maker's stand, but colour was 
claiming the attention of both exhibitor and 
visitor. From the British observer's point of 
view the most interesting feature, both in 
colour and monochrome, was capacitance - 
diode tuning used by all but one manufac- 
turer (Körting). 

One of the great simplifications of the 

tuner using varicap diodes. 

BA14 

L3 

BA136 

Grundig all -band television tuner, with 
electronic tuning and band -switching, compared 
with a standard matchbox. It has no moving 
parts. 

diode tuning technique is that once the 
árcuits are set up and aligned, tuning of 
any number of stages can be effected by the 
adjustment of a single potentiometer. 
Press -button tuning is reduced practically to 
the need to switch a single low- voltage low - 
current d.c. line, each button being associat- 
ed with its own potentiometer. As a result, 
remote control by a multi -way cable is simp- 
ly an extension of the press -button unit on 
the set, and no motors are required. 

Several manufacturers offered remote 
control, some by cable -less ultrasonic devices. 
Saba was actually demonstrating an ultra- 
sonic remote control that charged programme 
and controlled colour saturation and 
volume. It was interesting to observe that 
all manufacturers included saturation 
adjustment on ther remote -control units, 
and some included contrast was well. 
These facilities of course require motors. 

A simplified diagram of the Blaupunkt 
v.h.f. electronic tuner, shown in the accom- 
panying drawing, which is representative of 
general practice in Germany. In addition to 
diode tuning it also incorporates diode band 
switching, and both tuning and band switch- 
ing include the u.h.f. tuner, which is omit- 
ted from our simplified diagram. 

Three circuits are tuned by BA142 
diodes, as shown by the diode /capacitor sym- 
bols used in Germany to present a varicap 
diode. Band switching is effected by three 
BA136 diodes and an AÁ142 diode. On the 
right is shown the assembly of programme 
selector switches and potentiometers, of 
which there are usually six or seven, with a 
single lead between it and the tuner. Another 
lead would be necessary for band switching, 
of course, and that is controlled by an 

7 
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Tuning buttons 

To stabilized power supply 

angular adjustment of the slider poten- 
tiometer shaft. Power supply for tuning is 
always derived from an integrated -circuit 
voltage -stabilizing circuit. Slide -type controls 
seem to have taken over from rotary knobs in 
most kinds of domestic equipment. 

Prices in Germany for colour receivers 
range generally around DM.2,300 for a 25 
inch table model, DM.2,000 for 22 inch and 
DM.1,700 for 19 inch. For monochrome 23 
inch is the norm, and a table model would 
sell at about DM.550 upwards. 

A number of exhibitors had two loud- 
speakers in their 25 -inch table colour TV 
receivers and some had tone controls, but a 
rather unexpected innovation from the 
country that originated the PAL system was 
the provision on two or three makes of 
colour tone controls. These take the form of 
slider potentiometers calibrated with red or 
yellow at one end and blue the other, and 
they attenuate the blue gun emission (for a 
`warmer' colour) or vice versa. 

Prices of colour sets were all fixed by 
registration with the Kartelamt, but mo- 
nochrome prices were all `recommended', as 
they are here. Either way there is an added 
`value tax', equivalent there to our pur- 
chase tax except in severity. It is always 
included in the quoted price and it amounts 
to 11% of the retail value of the goods. It is 
added at all stages along the distribution line 
and is still 11% even if the price is cut, 
because the final seller charges the full tax 
but deducts from it what has already been 
paid at other stages down the line. It sounds 
as though administration might be expensive. 

The special Funkausstellung stamp. 
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News of the Month 

Register of engineers 
The creation and administration of a 
composite register of "the engineering 
community" is foreshadowed by an 
announcement from the Council of 
Engineering Institutions. At a meeting of the 
Board on September 4th it was unanimously 
resolved that "the Council of Engineering 
Institutions will, in collaboration with other 
interested parties and subject to the 
agreement of the Privy Council, initiate the 
formation of an organization to create and 
administer a composite register covering the 
principal sections of the engineering 
community, currently chartered engineers, 
technician engineers, and engineering 
technicians ". 

A working party, consisting of one repre- 
sentative from each of the fourteen Institu- 
tions within C.E.I., which include the I.E.E. 
and I.E.R.E., under the chairmanship of Sir 
Arnold Lindley, has been set up to 
implement the resolution. The first duty of 
this working party will be to prepare a 
submission to the Privy Council to get 
agreement to such modifications to the 
C.E.I. Charter and By -Laws as may be 
necessary and then to determine which other 
interested parties should be invited to 
collaborate. 

Aesthetics and electronics 
The Marconi -Elliott Microelectronics factory 
at Witham, Essex, has won for the London 
architects Anthony B. Davies and Associates 
the gold medal award for industrial 
architecture made triennially by the 
Incorporated Association of Architects and 
Surveyors. 

The sampling technique used in pulse code 
modulation, which was invented by Alec Reeves, 
of Standard Telecommunications Laboratories, 
Harlow, is symbolized on one of the four stamps 
issued to mark the establishment of the new Post 
Office Corporation. 

Colour TV show 
The colour television show organized by the 
B.B.C., I.T.A. and B.R.E.M.A. started its tour 
in Leicester on October 14th. The venues 
and dates for the exhibitions until the end of 
the year are: Stockport, Town Hall, Oct. 
27 -Nov. 1; London, Euston Station 
forecourt, Nov. 8 -29; Birmingham, Mecca 
Ballroom, Dec. 5 -10; Glasgow, McLellan 
Galleries, Dec. 16 -20. 

Incidentally, according to B.R.E.MA., 
deliveries of colour receivers for August 
were 1,000 higher than for the same month 
of 1968 but the total of 60,000 for the first 
eight months of the year was 18,000 lower. 

Technical design 
competition 
Designers and technicians under the age of 
35, who are still undergoing professional 
training or who have not worked profession- 
ally for more than two years, can take 
part in the competition for the Braun prize 
for technical design. 

This competition which is to be held in 
1970, is the second of its type. The first was 
held in 1968 when Germany and Japan won 
the major awards. The winning individuals 
or teams can receive up to DM 25,000 
( £2,500). To give some idea of the range of 
designs eligible, in 1968 122 projects were 
filed -from a cooking plate to a trans- 
portation system. 

The competition is sponsored by Braun 
Aktiengesellschaft, 6242 Kronberg/Ts., Post - 
fach 115 116, Germany, in co- operation with 
"Gestaltkreis" of the Federal Association of 
German Industries. 

Airfield control radar 
An X -band airfield control radar, called the 
ACR430, intended to meet the needs of small 
airfields has been introduced by Plessey 
Radar. The new equipment, which replaces 
the earlier ACR424 has a dual role in that 
it continuously radiates one beam for general 
purposes. 

A single aerial reflector system fed by twin 
horns and dual transmitter /receivers pro- 
vides the two-beam coverage. One horn illu- 
minates the reflector to give a cosecant 
squared pattern for surveillance. The other 
horn partially illuminates the reflector pro- 
ducing a pencil beam with the accuracy 

required for surveillance radar approaches. 
Circular polarization is used to reduce the 
effects of precipitation clutter. 

The output from a particular horn- trans- 
mitter /receiver combination can be switched 
to either or both displays which, together 
with the master control unit, can be up to 
1,000 metres away from the aerial without 
the need for line amplification equipment. 
Two 300mm (12 inch) diameter displays 
provide selection of four range scales from 4 
to 32 nautical miles. 

European multi -role 
combat aircraft 
A European company was set up, on the 
signing of an agreement in Munich recently, 
called Avionica Systems Engineering GmbH 
which will be responsible for planning the 
electronic systems for the European multi - 
role combat aircraft. The company will have ,r 
its headquarters in Munich and will consist 
of members drawn from the following three 
companies: Elliott Automation and Advanc- 
ed Military Systems Ltd [U.K.', Elektronik- 
Systems- Gesellschaft (West Germany I, 
and FIAR -CGE and Selenia Industries Elet- 
troniche Associate S.p.A. (Italy!. 

The new company will receive a contract 
for the electronic systems for the new aircraft 
from Panavia, which is also a consortium 
consisting of: the British Aircraft Corpora- 
tion, Messerschmitt- Bolkow -Blohm and Fiat 
from the same three countries. 

The Ferranti award 
The British Computer Society has set up an 
annual award for the best candidate in its 
professional examinations. 

The award, which is £150 donated by 
Ferranti, will be made by the council of the 
society on the recommendations of the chair- 
man of the education board. 

The first recipient of the award was 
Geoffrey Hollis who is a computer systems 
analyst with the Gulf Oil Company. 

Solar flare early 
warning installation 
A system of 24 -hour forecasts of the best 
frequencies to use in the shortwave band has 
been worked out by Swedish Telecommuni- 
cations Administration. This will make use 
of a telescope installed for this purpose on 
the roof of a building at Farsta outside 
Stockholm. The telescope will be used to 
register solar flares and provide an early 
warning of disturbance to radio com- 
munications. 

Tape player for colour 
Lasers and holographic techniques have been 
employed by R.CA. to play back, through a 
colour television set, full -colour pro- 
grammes recorded on very cheap transparent 
plastic tape. A laboratory model of the 
SelectaVision tape player system was recently 
unveiled in America and is expected to be on 
sale to the public in the early 1970s. The cost 
should be about S 400 for the player and less 
than S 10 for a half -hour recorded tape. The 
system is claimed to be as easy to operate as a 
record player. 
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"The engineer is a woman" 
In an effort to encourage women to enter the 
engineering professions the Ministry of 
Technology has produced a film called "The 
Engineer is a Woman ". In the film five 
women from mechanical,'civil, electronic and 
electrical engineering, explain how and why 
they became engineers. The film is intended 
for 13- to 18- year -olds and can be obtained 
free of charge for non -theatrical use from: 
The Central Film Library, Bromyard 
Avenue, Acton, London W.3. 

Semiconductor plant 
expanded 
The Ferranti semiconductor assembly plant 
at Ormsgill, Barrow -in- Furness, is to be 
doubled in size to over 50,000 sq.ft. By 
about mid 1970 the plant will be capable of 

. 3sembling more than 20 million 
semiconductor components per year from 
material processed at the "parent" plant at 
Gem Mill, Chadderton, Oldham. 

Data book demise 
After being well known to engineers for over 
30 years the Mullard Data Handbook, which 
consisted of a large number of black loose 
leaf folders, is to be discontinued. In its place 
three multi-part books are being prepared 
which will list data in the same format as 
before, on Mullard's design range of 
components. 

Book one (blue cover) of the new series 
will cover semiconductor devices and 
integrated circuits and will be divided into 
six parts. Book two (orange cover) will deal 
with valves and tubes and will have five 
parts. Book three (green cover) will be in 
three parts and will provide data on 
components and materials. 

Users who took out new subscriptions to 
the original handbook service during or after 

Operational Ampli - 
fiers-Pt. 10 
We regret the omission from this issue 
of the concluding instalment of the 
series of articles on operational 
amplifiers by G. B. Clayton. 

May 1968 will receive equivalent 
replacements from the first set of the new 
publication free of charge. 

The fourteen parts will cost 12s each and 
should be available between now and 
January 1970, depending on the part 
required. Every year each part will be 
up -dated and reprinted and will be available 
at the same price; 12s. Orders for the new 
handbook should be sent, with remittance, to 
Central Technical Services, Mullard House, 
Torrington Place, London W.C.1. 

Mini- computer 
A physically small computer, known as the 
18C, is being developed by Arcturus 
Electronics Ltd, with the backing of the 
National Research Development Corpora- 
tion. It uses medium scale i.cs and has a 
16 -bit word length. Parity checks are built 
in. Data can be manipulated between several 
registers without returning to the main 
memory. It has a multi- register 
configuration -two registers may be used as 
index registers. The memory may vary in size 
from 256 to 32,000 words. Production is to 
begin soon and the 18C will be available in a 
desk -top console on a seven -inch tall standard 
rack- mounted package. Both versions will 
hold up to 8,000 words of memory or 
interfaces for peripheral devices. It is 
expected that the selling price with 4,000 
18 -bit words of memory and a Teletype 
ASR33 will be under £4,000. A system with 
256 words of memory could, in quantity, 
sell for under £2,000. 

114111 .n. 

Portable radio receives 
weather broadcasts 
Zenith Radio Corporation have produced an 
a.m. /f.m. portable radio with all the usual 
facilities plus a pre -tuned channel of 
162.55MHz. On this frequency there are al- 
most continuous broadcasts in America giv- 
ing information on local weather and water 
conditions, so the radio should be popular 
with all those who enjoy "messing about in 
boats ". The price in the U.S.A. will be just 
under S50. 

Satellite link for Indonesia 
Indonesia's new communications satellite 
ground station will link the country with the 
U.S.A., Europe, Japan, Australia, Hong 
Kong, Singapore and Malaysia. The station is 
located in Djatiluhur, Java, approximately 
100km from the capital and was built by the 
defence communications division of 
International Telephone and Telegraph 
Corporation. It is equipped to provide a 
variety of international communication 
Services- telephone, telegraph, facsimile, 
leased channel service, alternate voice-data 
and both colour and monochrome television. 

I.E.E. -I.E.R.R.E. liaison 
For some time there has been gradual 
drawing together of the I.E.E. and the 
I.E.R.E. and many joint meetings and 
conferences have been arranged. Now a joint 
liaison committee has been set up "To 
examine, and to report on, the advantages, 
disadvantages and problems of poss&ble 

methods of combining the activities of the 
two institutions in a manner which would be 
in the best interests of the members of both 
institutions, and to make recommendations 
for the closer working together of the two 
institutions." 

...Al 
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A panoramic view of the "largest semiconductor factory in Europe "; Mullards at Southampton. With almost 400,000sq.ft. of floor space and a staff of 
3,000 Mallards are endeavouring to obtain a larger share of the world's semiconductor market. Dr. F. E. Jones, managing director of Mullard, has predicted 

that by 1980 the market for transistors will be 16,000M units and for integrated circuits 8,000M units, requiring over 1,000 tons of silicon a week. 

Mullard have other semiconductor plants at Stockport and Blackburn and are building another at Thornaby in Yorkshire which should start production at 
the end of the year and will eventually have a floor area of 200,000sq. ft. 
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Letters to the Editor 
The Editor does not necessarily- endorse opinions expressed by his correspondents 

The B.B.C. should think again 
Now I have heard everything! Twenty years 
after implementing the Copenhagen Wave- 
length Plan, nearly fifteen since v.h.f. broad- 
casting was begun, and just at the time when 
this service has reached the remotest parts of 
the Kingdom, the British Broadcasting Cor- 
poration is "prepared to consider" reallocating 
the medium- frequencies! Why? Where is the 
technical and economic sense in this? 

Do the B.B.C's engineers really think that 
they can hoodwink the public at large into 
believing that by transmitting Radio 1 on two 
medium -frequencies to cover the country, all 
the interference problems will disappear over- 
night? This reallocation would end the day- 
time distortion caused by interaction between 
the ground -waves of adjacent transmitters 
using 1214kHz, but it will certainly do noth- 
ing to overcome the night -time fading and the 
ear -splitting beat interference from the 
Albanian station at Scutari. Neither is 908kHz 
going to be satisfactory with the East German 
Burg transmitter occupying this channel. 

Radio 1 is supposed to be a national pro- 
gramme, so surely it should take its place 
alongside Radios 2, 3 and 4 on v.h.f. where 
the service coverage extends- potentially- 
to 99.7% of the population. If money is not 
available to establish a complete nationwide 
Radio 1 v.h.f. network, then I think that the 
B.B.C. should be required to give an under- 
taking that all the proposed local stations 
should carry it at least during the evening 
periods when the medium -frequency trans- 
missions are subject to fading and foreign 
interference. 

Again, why bother at this time to improve 
Radio 4 m.f. coverage when that achieved on 
v.h.f. will still be better by between one and 
two per cent of the population? 

In proposing to reallocate and improve m.f. 
reception and thereby continue the side -by- 
side duplication of three programmes on two 
entirely different transmission systems, the 
B.B.C. is going to leave itself and we listeners 
in as big a muddle as ever. V.H.F. receiver 
sales will be retarded and a useful opportunity 
to work out with fellow E.B.U. Members a 
phased close -down of non -essential trans- 
mitters lost. 

If the B.B.C. is still staffed by competent 
professional broadcasters and engineers, why 

do they not put forward a bold, imaginative 
Plan for the seventies rather than palliatives 
more suited to the fifties? This, sir, is a sincere 
plea to ask the B.B.C. to think again. 
AUSTIN UDEN, 
Aylesbury, 
Bucks. 

Logic Display Aid 
During the building and testing of the Wireless 
World Logic Display Aid, which is an ex- 
tremely useful and clever device for the labora- 
tory, we have found a number of errors. 

The first anomaly is on page 258 of the June 
issue and concerns component values in the 
dian circuit. Resistors RV5 12 and RV7 14)in the 
circuit are of 5000 but were found to be too 
low in value to reduce the current sufficiently 
to control the output voltage to the required 
level. Actual measured values in the boards 
built were RV5 12 3.6kQ and RV7 14 1.5652, 
but 10k Q components were used as these were 
available at the time. 

The multivibrator, IC6B2 on page 311 July 
issue was found to run at about 12kHz with 
the capacitors of the shown value. Using 
o.0221,F raised the frequency to about 24kHz 
which was considered to be satisfactory. 

An error is to be found on page 377 of the 
August issue, Fig. 62. Pin 5 of IC2 should go 
to pin 16 socket 7 and not 17 as shown. 

When construction had reached board 8 it 
was found that in the assembly a ZN330E was 
fitted for IC4 as in the component list, but a 
ZN362E was needed. The component list 
states one too many ZN330Es and one too few 

Socket 8 

E12iet,i 

Gt4 2 

IC4/ZN330E 

ZN362E. The ZN330E was used in position 4 
on board 8. The extra gate needed was found 
on board 8, IC5, the wiring of which is shown 
in Fig. 1. 

Fig. 64 also has an error; pin 1 and pin 12 
of IC3 should go to pin 8 of IC4. 

On page 419, Fig. 66, pin 8/B2 should be 
relabelled pin 23/B2. The K signal comes from 
P9/B8 not P5/B6 and the T signal from P5/B8, 
not P9/B6. 

A different arrangement for the video was 
employed as shown in Fig. 2. This provides 
bright -up pulses only when clock pulses and 
video are present, completely eliminating any 

Cock pulses 

Bright up 
polarity 

Si 

2 

Video signai 

Fig. 2 

Video 
amplifier 

fly back signals. The second gate was used as 
an inverter so providing positive or negative 
bright -up as this may be required for future 
use in the instrument built. Also a more 
sophisticated video amplifier was used, as a 
circuit board was salvaged from a project 
abandoned some time ago. 
H. J. BACON, 
Barking Regional College of Technology. 

The author replies: 
I am much indebted to Mr. Bacon for taking 
the trouble to note the errors in the article. 
This will make life easier for other con- 
structors. His idea of providing a switch to 
select either positive or negative going bright - 
up pulses is a good one. Yet another way of 
obtaining satisfactory video blanking will be 
described in part 8 of the series of articles as 
the original blanking circuit did not perform 
very well with some oscilloscopes. 

I would be very pleased to hear from others 
who have used the display aid for teaching 
as it would be useful to have an assessment of 
the instrument's value as a teaching aid and 
to hear of the students' reaction to it. 
BRIAN CRANK. 

F.M. receiver bandwidth 
It is disappointing to find Mr. L. Ibbotson 
stating, in his otherwise informative contribu- 
tion, that something like 180kHz i.f. band- 
width will provide 15kHz audio bandwidth 
when a maximum frequency deviation of 

t2 75kHz is employed (W.W June 1969, "Test 
Your Knowledge ", Q.9). 

The i.f. bandwidth (for a single sinewave 
tone) is determined by the Bessel expansion of 
the equation for the modulated wave: 

e = E sin(a, ct -m cos w,t) i.e. 
e = E { Jo (m) sin ,pct 

- J, (m) cos (w ± w)t 
-12(m) cos (0,± 2 .,)t 

... etc. to infinity. J (m) is the Bessel coefficient of the first kind, 
order n and argument m 

Fig. 1 modulation index = deviation frequency 
modulating frequency 
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the standard convention is that the signi- 
ficant sidebands are all whose amplitude is 

greater than 1%. 
In the case quoted, the mod. index = 75/15 

= 5, and reference to a table of Bessel Func- 
tions will show that /s (5) is the last order of 
argument 5 which is greater than 1 it is 
1.841% , whereas J9 (5) is 0.552% ). Hence 
there are 8 pairs of significant sidebands. 

The bandwidth = 2 X n X mod. freq., 
where n is the number of pairs of sidebands. 
With 8 pairs, 

bandwidth = 2 X 8 X 15kHz = 240kHz. 
From above it will be seen that if the i.f. 

bandwidth is only 180kHz, then mod. freq. = 
180 

2X8 
kHz = 11.25kHz. 

A listening comparison will quickly demon- 
strate the validity of the foregoing, the `rule 
of thumb' sets really are disappointing. One 

.:uch may be the 'F.M. Tuner Using Inte- 
grated Circuits' described in the same issue. 
If its bandwidth (3dB down) is in fact 160kHz, 
then it will have an audio bandwidth of only 
10kHz. 
L. E. WAUGH, 
New Malden, 
Surrey. 

The author replies: 
I agree with the result quoted by Mr. Waugh 
that if we wish to include all side frequencies 
with an amplitude greater than 1% of the 
unmodulated- carrier amplitude, then for a 
modulating frequency of 15kHz and a maxi- 
mum deviation of 75kHz an i.f. bandwidth of 
240kHz is required. I do not agree, however, 
that this is the standard convention. Some 
authorities, it is true, claim that all side 
frequencies with amplitudes greater than 2% 
of the unmodulated- carrier amplitude should 
be included -this would require the inclusion 
of 7 pairs of side frequencies and hence a band- 
width of 210kHz. 

I do not agree that restricting the i.f. band- 
width to 180kHz will restrict the received 
audio bandwidth to 11.25kHz; f.m. does not 
work that way. If an audio signal with com- 
ponents up to 15kHz is radiated, then the same 
range of audio signal components will be 
received -together with an amount of non- 
linear distortion products determined by the 
degree by which we restrict the i.f. bandwidth. 
L. I BBOTSON. 

Listener fatigue and ultrasonics 
In an article in the April, 1969, issue Mr. 
Linsley Hood suggested that "listener fatigue" 
may be due to the ability of many transistor 
amplifiers to give large power outputs at super- 
sonic (ultrasonic) frequencies which cause 
a , response in modern high -quality speaker 
systems. 

I have been carrying out experiments de- 
liberately feeding "white noise" through a 
high -pass filter to Mr. Linsley Hood's class A 
amplifier which was coupled to a commercial 
three -speaker high -quality reproducing sys- 
tem. This arrangement was found to be 
capable of producing a vague feeling of dis- 
comfort over a period of some hours whether 

or not normal programme material was being 
handled. 

Further experiments with specific ultra- 
sonic frequencies indicated that, with my 
apparatus, the discomfort was noticeable only 
at fairly high power levels (3W or more), and 
at frequencies just out of audible range (20- 
25kHz). 

Other evidence on this subject has been 
obtained from users of high- powered ultra- 
sonic cleaning equipment, who report vague 
feelings of discomfort and a desire to move 
away when working in the vicinity of such 
apparatus. 

Bearing in mind that, although normal 
programme material may not contain appre- 
ciable signals at ultrasonic frequencies, such 
unwanted signals can arise in equipment; 
there seems to be a strong argument for always 
using a steep -cut low -pass filter circuit with 
high -quality amplifiers. 

The extra realism or "presence" sometimes 
claimed for apparatus having a response far 
beyond the sonic spectrum may in fact be a 
very mixed blessing. 
NORMAN W. VALE, 
Mickleover, 
Derby. 

Second -order active 
filter 
I would like to correct various errors 
which crept into my note 'A Simple Second - 
Order Active Filter' (Wireless World, April 
1969, p. 185). 

The formula quoted was derived using a 

high gain infinite input impedance amplifier; 
it should have been 

eo -I 
et I + a sr + (47)2 

where 7 = RC and the 3dB frequency is 
given by 

I w _ -. 
7 

The degree of peaking is governed by choice 
of a, with critical damping (no peaking) for 
a = 2. However, critical readers will have 
noticed that my values for 

C , 
\= 

3 
for the practical responses given, do not 
agree with the theoretical transfer function. 
This is due to the finite input impedance of 
the transistor pair. This does not detract 
from the utility of the circuit however. 
Better agreement would be obtained by 
reducing both R and Ro (33k) and 
increasing C. 

JOHN FIRTH, 
Ottawa, 
Canada. 

Operational amplifiers 
Your August, 1969, issue includes Part 7 of 
the series of articles on operational amplifiers 
by G. B. Clayton which contains two points 
on which I would like to comment. The first 
concerns the circuit diagram under the head- 
ing `Monostable Multivibrator (1)'. If this 
diagram is correct the circuit cannot work 
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in the manner described by the author, for a 
negative pulse cannot be applied to terminal A 
from the input point labelled `trigger'. If, 
on the other hand, diode D, is shown the 
wrong way round, the waveform labelled eA 
will have a positive level, in the stable state, 
whose value depends partially on the value of 
the unlabelled resistor adjacent to D, on the 
figure. 

The other point worth a comment concerns 
the section `Regenerative Comparator'. The 
author's illustration of a rectangular hysteresis 
loop illustrates a common situation in which 
the loop gain is high for all values of output 
p.d. eo except those very close to the saturation 
values. But this is a particular case. Regenera- 
tive circuits such as these reach their threshold 
levels when the loop amplification reaches 
unity, and for small values of the feedback 
ratio the switching points can occur at 
values of e, that are considerably less than the 
saturation values. There is a further comment 
worth making in relation to this situation. If 
integrated circuit operational amplifiers are 
used as regenerative comparators with small 
hysteresis, as required in many applications, 
it will be found that the elimination of high 
frequency parasitic oscillations becomes a 

very difficult problem indeed. It may become 
necessary then to use two stages. The first 
stage is a non -regenerative comparator with 
the required degree of amplification obtained 
by negative feedback and the second stage is 

a regenerative comparator with ample hystere- 
sis and well -defined threshold levels. 

H. SUTCLIFFE, 
Professor of Electronic Engineering, 
University of Salford. 

The author replies: 
I would like to thank Professor Sutcliffe for 
his comments. The circuit diagram under 
`Monostable Multivibrator (1)' is in error, the 
diode D, has been shown the wrong way round. 
The positive level of the waveform eA shown 
in the text as 0 Vó max will, as Professor 
Sutcliffe points out, be partially dependent on 
the value of the unlabelled resistor, the effect 
is small however if as I had assumed (but 
neglected to state) the value of R, is con- 
siderably less than the value of the unmarked 
resistor. 

Regarding his second comment, the use of 
low it and hence small hysteresis is, I would 
think, likely to give rise to parasitics at switch- 
ing in any form of regenerative comparator, 
whether using i.c. op. amps or not. I would 
therefore consider the case discussed in the 
text as being the usable form of a regenerative 
comparator circuit although it is strictly a 

particular case. Professor Sutcliffe's comment 
will make readers aware of the difficulties of 
using small hysteresis with regenerative 
comparators. 
G. B. CLAYTON. 

More "Letters" are on 
p.535 
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Personalities 

This year's I.E.E. Faraday Lecturer 
is J. H. H. Merriman, C.B., 
O.B.E., M.Sc., A.Inst.P., F.I.E.E., a 
director of the new Post Office 
board. Mr. Merriman, who is 54, 
and a physics graduate of the 
University of London, joined the 
Post Office Research Station, Dollis 
Hill, in 1936. Six years ago he 
became assistant engineer -in -chief of 
the Post Office, and in 1965 deputy 
engineer -in- chief. Two years later he 
was appointed to the new post of 
director of engineering and in 
August 1967 he became senior 
director: development. He was 
recently appointed member for 
technology of the board of the new 
Post Office Corporation. Last 
December Mr. Merriman accepted 
the invitation to become visiting 
professor in the department of 
electronic science and telecommuni- 
cations at the University of 
Strathclyde, Glasgow. 

John A. Saxton, D.Sc., Ph.D., the 
new chairman of the Electronics 
Division of the I.E.E., is director of 
the Radio & Space Research Station 
at Ditton Park, Slough, Bucks. Dr. 
Saxton, who is 55, was, until his 
appointment to the Research Station 
in 1965, director of the U.K. Scien- 
tific Mission in Washington, D.C., 
and scientific attaché at the British 
Embassy there. He was for a time on 
the staff of the college before joining 
the Radio Division of the National 
Physical Laboratory, and in March 
last year he accepted a visiting pro- 
fessorship in physics at University 
College, London. 

Donald G. Fink, general manager 
of the Institute of Electrical and 
Electronics Engineers, New York, 
has received the Outstanding 
Civilian Service Award of the United 
States Army Electronics Command 
"For his outstanding and dedicated 
service since 1963 as a member, 
vice- chairman, and chairman of the 
United States Army Electronics 
Command Electronics Advisory 
Group, Fort Monmouth, New 
Jersey, which has materially assisted 
in the advancement of the systems 
concept in tactical communications 
and resulted in great benefits to the 
Electronics Command and the 
Army". 

Sir Raymond Brown, O.B.E., 
Comp.I.E.R.E., has relinquished 
his appointment as Head of Defence 
Sales of Her Majesty's Government, 
which he had held for over three 
years, and has rejoined Racal Elec- 
tronics Ltd as president. Sir Ray- 
mond, who, until his Government 
appointment, was chairman and 
managing director of the company 
of which he was co-founder, 
was knighted in this year's Birthday 
Honours. E. T. Harrison continues 
as chairman of the board and 
chief executive. 

Bryan L. H. Wilson, M.A., 
A.M.Inst.P., has become chief scien- 
tist at the Allen Clark Research 
Centre of The Plessey Company, at 
Caswell, Northants, which he joined 
in 1953 and where he has been 
leader responsible for solid -state 
research since 1963. He is a gradu- 
ate of Jesus College, Cambridge, 
where he took the natural sciences 
tripos. Much of Mr. Wilson's early 
work was concerned with the de- 
velopment of silicon integrated cir- 
cuits. Subsequently, his activities 
have included the development of 
photocells and thermoelectric 
materials. 

C. R. Knowles, M.A., is appointed 
chief engineer, and S. Woodcock, 
B.Sc., products manager responsible 
for selling and marketing in the 
components group of Ferranti's 
Electronic Display Department. The 
components group manufactures 
cathode -ray tubes (and associated 
coils), valves and photon devices. 
Mr. Knowles, who is 32, graduated 
in natural sciences from Jesus 
College, Cambridge. He joined 
Ferranti Ltd in 1961 as a 
development engineer in the 
cathode -ray tube laboratory. He 
became chief development engineer 
for valves in 1967 and was made 
assistant works manager in October 
of that year. Mr. Woodcock, after 
military service in the Far East, 
graduated from Leeds University in 
1950 and joined Ferranti in 1951 as 
a member of the physical laboratory. 
He worked initially on the 
development of the aluminizing 
process for TV picture tubes and 
on phosphor screens, but later 
switched to work on industrial and 
radar tubes. Since 196( he has been 
chief engineer, c.r.t. development. 

Arthur I. Llewelyn, O.B.E., B.Sc., 
has been appointed director of the 
Ministry of Technology's Computer 
Aided Design Centre, Cambridge, 
which began operating earlier this 
year, and aims to develop the 
application of c.a.d. techniques in 
industry in co- operation with Cam- 
bridge University. Mr. Llewelyn, 
after studying at the University 
of Wales Engineering Department, 
Cardiff, joined Bawdsey Research 
Station at the outbreak of war 
where he was concerned with the 
early developments of radar, and 
later was responsible for early 
airborne pre -control andnavigational - 
computing systems. In 1960 he 
took up an appointment with NATO 
as scientific adviser to the Allied 
Air Forces Central Europe. Mr. 
Llewelyn returned to the U.K. 
in 1965 and joined the Ministry 
of Technology and has latterly 
been head of the Computer Advisory 
Service. 

This year's recipient of the David 
Sarnoff Gold Medal of the American 
Society of Motion Picture and 
Television Engineers is Peter C. 
Goldmark, B.S., Ph.D., president 
and director of research of C.B.S. 
Laboratories, Stamford. He started 
his professional career with Pye 
Radio in Cambridge, where in 1935 
he was in charge of television 
engineering. Dr. Goldmark, who 
was born in Budapest, Hungary, 
received his doctorate in physics 
from the University of Vienna, and 
after service with Pye went to the 
United States and joined the 
Columbia Broadcasting System as 
chief engineer in 1936. In addition 
to his position in C.B.S. which he 
has held since 1954 Dr. Goldmark is 
a visiting professor in medical 
electronics in the Department of 
Radiology at the University of 
Pennsylvania Medical School. 

W. Roy Thomas, F.I.E.E., aged 
51, is appointed group technical 
executive of Plessey Electronics 
Group where he will be responsible 
for co-ordination of all research and 
development work for the research 
centres, at West Leigh and Roke 
Manor.'Mr. Thomas had been with 
Elliott Automation since 1952 
where latterly he was group chief 
scientist, a director of Elliott Space 
& Weapon Automation Ltd and E A 
Radar Systems Ltd and chairman of 
Elliott Electronic Tubes Ltd. From 
1939 to 1952 he was with the Royal 
Aircraft Establishment, Farn- 
borough, where he was concerned 
with work which culminated in the 
design of the TRIDAC three dimen- 
sional missile -aircraft simulator. At 
Elliotts he was responsible for the 
development of FACE, the field 
artillery control system using the 
92013 computer. Latterly Mr. 
Thomas co-ordinated the activities 
of the six research laboratories of 
Elliott Automation concerned with 
advanced techniques in computers, 
avionics, radar, optoelectronics 
microcircuits and space. Mr. Thomas 
is chairman of the joint 
E.E.A. /S.B.A.C. avionics research 
committee for guided weapons, 
space and electronics. He is also the 
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U.K. representative on the 
organizing executive committee of 
EUROSAT. 

Frank H. Taylor, F.I.E.E., has been 
appointed a senior principal 
research engineer at Standard 
Telecommunication Laboratories, 
Harlow, Essex, which he joins from 
S.T.C's Radio Products Group, 
New Southgate. Mr. Taylor had 
been technical manager and systems 
manager for the group's aviation 
and communications business. 

P. J. Allia, B.Sc., A.M.I.E.E., aged 
28, has joined Intercontinental 
Systems Inc. (UK) Ltd, of Woking, as 
terminal systems engineer. Mr. Allin 
obtained his degree in electronic 
engineering at the City University 
(formerly Northampton College) 
after which he spent six years at the 
Central Electricity Research Labor- 
atories in Leatherhead. Since 1966 4, 
he has been with Cable and Wireless 
as an electronics designer. 

R. O. K. Turvey, B.Sc.(Eng.), 
M.I.E.E. has been appointed general 
manager of Cole Electronics' manu- 
facturing division (formerly known 
as C. A. Cook Ltd.) at Wickford, 
Essex. Mr. Turvey held previous 
appointments as chief engineer of 
the Transmission Division of 
A.E.I. Woolwich and as manager of 
the Terminal Equipment De- 
partment of Submarine Cables Ltd. 

C. P. Crompton, M.I.E.R.E., who 
joined Orbit Controls Ltd, of Chel- 
tenham, as a senior project engineer 
on its formation 18 months ago, has 
been appointed chief engineer. Mr. 
Crompton, who is 41, previously 
held senior engineering posts with 
Advance Controls Ltd., Racal Com- 
munications Ltd., and the Sperry 
Gyroscope Co. 

The appointment of Elvin F. Col- 
lins as electronics production 
manager is announced by Solartron 
Electronic Group, Farnborough. 
He succeeds Dennis Burton, 
recently appointed director of pro- 
duction. Mr. Collins, aged 38, has 
been with Solartron for eleven 
years, latterly as product manager 
for digital instruments. Prior to 
joining Solartron he worked as a test 
gear engineer with the Ministry of 
Supply. 

G. W. Mackenzie, M.I.E.R.E. has 
been appointed by the B.B.C. Head 
of Enginering, Northern Ireland. He 
joined the Corporation in 1941 at 
the Edinburgh studio centre. In 
1954 he became a lecturer in the 
Engineering Training Department 
where, since 1963, he has been head 
of the technical operations section. 

T. Aspin has been appointed techni- 
cal manager of the Industrial Elec- 
tronics Division of Mullard Ltd and 
becomes a director of Associt 
Semiconductor Manufacturers Ltd 
and of the Mullard Radio Valve 
Company ,Ltd. Mr. Aspin joined 
Mullard in 1946 and since 1966 has 
been general product manager of 
the company's Consumer Electron- 
ics Division. 
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CN 15 Watts. Ideal for miniature and micro from miniature soldering. 18 interchangeable spare 3f5 bits available from .040" (1mm) up to 3/16" 
For 240, 220, 110, 50 or 24 volts. 

IMMM MIM IMMM MO =I 

G 18 watts. Fitted 3/32" bit for miniature 
work on production lines. Interchangeable 
spare bits, 1/8 ". 3/16" and 1/4" available. 
For 240. 220 or 110 volts. 32/6. 

E20 watts. Fitted with 1/4" bit. 
Interchangeable spare bits 3/32", 1/8 ", 
3/16" available. For 240, 220, 110 
volts. From 35/- 

ES25 watts. Fitted with 1/8" bit. 
Interchangeable bits 3/32 ", 3/16" and 1/4" 
available. Ideal for high speed production 
Ines. For 240, 220, 110, 24 or 12 volts. 

From 35/- 

F40 watts. Fitted 5/16" bit. 
Interchangeable bits 1/4 ", 3/16 ", 1/8", 3/32" 
available. Very high temperature iron. For 
240, 220, 110, 24 or 20 volts. From 42/6 
Spare bits and elements for all models 
and voltages immediately available from stock. 

WW -103 FOR FURTHER DETAILS 

Complete precision This kit -in a rgid plastic 
soldering kit "tool -box" - contains 

Model CN 15 watts 
miniature row fitted 

bit. Interchangeable 
spare bit's fi". 11, 
Reel of re sin-cored 
solder 
Felt cleaning pad 

Stand for so denng iron 

PLUS 36 -page booklet on 
"How-to-Solder" -a mine 
of information for amateur 
and professional 

From Electrical and Radio 
Shope or 
s.nd cash 49,6 to Ante.. 

Model CN 240/2 
15 watts - 240 volts 
Fitted with nickel plated bit (3/32 ") and in 
handy transparent pack. From Electrical 
and Radio Shops or send cash to Antex. 31' 

IIMI =MUM _ 

PRECISION MINIATURE SOLDERING 13ONS 

Antes. Mayflower House, Plymouth, Devon. 
Telephone Plymouth 67377/8. 
Telex 45296. Giro No. 2581000. 

PIPlease send me the Antex colbu 
catalogue 
Please send me the following irons 

Quantity Model Bit Size Volts Price 
I 

I enclose cheque /P.O. /cash value 

NAME 

ADDRESS 

wwl ...... -.. 
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STAR PHON E 
by STC 

Ana 

ITT 

The World's Smallest 
UHF Radiotelephone 

The Starphone is unique. 
Its the first radiotelephone designed to go 
in the pocket without external wires or rods. 
Operating on UHF, STC Starphone has 
an astonishing penetration of buildings 
and steel structures, and can give you 
instant two -way communication with your 
staff over a wide area. 

Write for details to 
STC Mobile Radiotelephones Limited, 
New Southgate, London N.11. England. 
Telephone: 01 -368 1200. 
Telex: 261912. 

Starphone-aclual size 

MN MEW 111 
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.Active Filters 
4. Basic theory: Active 

by F. E. J. Girling* and E. F. 

he essence of active -filter design is 
realisation of 2nd -order response with 

factor > without using both capacit- 
ance and inductance. Three simple 
- eedback loops are analysed: (s) two 
ags and negative gain, (2) a lag -lead 

Network with positive gain, (3) a 
-, alanced parallel -T network and 
-negative gain; and the basic relation - 
,hips between available gain and maxi - 
num Q are derived. An abstract 

discussion of sensitivity to variations 
-n amplifier gain and in passive com- 
-,onent values is also attempted. 

st -Order networks 
Ve have seen in Part 2 that the two Ist- 
rder transfer functions 1 /(1 - pT) and 
T /(t pT), can be realised with CR 
tworks; and it follows that any transfer 
.nction that can be reduced to a product of 
st -order factors can in principle be realised 

1y a CR network (though buffer amplifiers 
-nay be very helpful in a practical situation). 
-There is no active -filter problem. 

-end -Order networks 
or a 2nd -order transfer function, for 
xample 

I I (1 g pT . p2T2), 

-he condition of q = marks a dividing line: 
when q < passive CR realisation is 
,ossible, but when q > 4, not. (The 
:ondition q < (! is, of course, covered by the 
,aragraph above, since then the transfer 
'unction may be resolved into two real 

-1st -order factors.) The limitation can be 
emoved, however, by the use of gain and 
?eedback. 

For the basic system with zoo ° feedback 
¡flown in Fig. 1(a) 

Vow/ µ 

Vin I - (I) 

If, therefore, as in Fig. 1(b), 

µ = +- AF(p) = + AF1(p)I F2(p), 

where F1(p) and F2(p) are the numerator 
Ind denominator respectively of F(p), 

Vout ( +A)F1(p) 
Vin F2(p) - (+A)F1(p) 

(2) 

circuits 

Good* 

The aperiodic gain constant is written 
( +A) so that A may be a positive quantity 
whether the amplifier gain is positive or 
negative. In general this simplifies the 
labelling of diagrams and discussion of 
changes in the magnitude of A. In addition 
in the following analysis, to emphasise the 
difference and to avoid confusion when 
making comparisons, A is used when the 
gain factor is negative and K when it is 
positive. Three circuit configurations will be 
analysed: 
I. A two -lag network and negative gain, 

2. A lag -lead (1st -order band -pass) network 
and positive gain, 

"Royal Radar Establishment 

Vin 

Vint Vout 

(Vin + Vout) µ Vous, 

Vin +Vout 

Your 

1 (a) 

hence 
Vout 

= 1-iµ 
n 

(b) 

Fi ( p) 
(Vin+Van) (±A) 

F2(P) 
- Vout. 

Vout (±A)Ft (p) 

Vin Fz(p)-(`-A)Ft(p) 

Fig. t(a). Schematic of active feedback 
system; (b) the same in which µ is 
arbitrarily divided into a 
frequency -dependent factor and an 
aperiodic factor. 

Fig. 2. A basic method of increasing Q 
factor. 
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3. A balanced parallel -T network and 
negative gain. 

Two lags and negative gain 
The transfer function of a two -lag network 
may conveniently be written as shown in 
Fig. 2, so that q and T are the initial 
values of q and T for the system; i.e., the 
values before feedback is applied. By setting 
/1 = I the system becomes of the same form 
as Fig. I, and by substituting in equn. (2) 

F1(p) = 1, F2(p) = 1 + 
-pTo 

r p2T02. 

the loop -closed transfer function is obtained 
as 

Vogt 

Vt u I+ 
q 

pTo + p2 T02 + A 

A 

A 

A+1 x 

I 

pTo p2 Toe 

( 

3 

) +qo(A ±1) A +l 
Comparison with the standard form for a 
2nd -order denominator, t - pT /q -r p2T2, 
then gives 

T = To/(A + 1)1 (4) 

and 

q = q0(A + 1)1. (5) 

Thus, remembering that the nominal cut -off 
or undamped resonant frequency «r = x / T, 
we find that the application of feedback 
multiplies both rut and q by (A -- x) %. The 
effect is shown in Fig. 3, although these 
curves are drawn for the situation where A 
is constant and the varying parameter is the 
feedback fraction ß. By substituting t /pT 
for pT, or otherwise, the corresponding 
results for a loop containing two leads are 
found to be that q is multiplied and we 

is divided by (A + z)!. 
Generally the dependence of cut -off 

frequency on amplifier gain is undesirable in 
a practical circuit. But there are ways of 
reducing it to a second -order effect, for 
example by combining the amplifier and one 
of the lags into a feedback integrator ; and 
the relation between q and loop gain, 
equn. (5), still applies. 

When 

A > 1, q = qoA 1 approx., (6) 

from which the sensitivity of q to small 
changes in zero -frequency gain, A, is 
obtained as 

aq 1 AA 

q 2 A 

This is a satisfactory result to the extent that 
there is no magnification of errors, and one 
would expect that in a practical circuit A 
would be stabilized by using an amplifier of 
much higher gain, say A,,, reduced to the 
required gain A by negative feedback - 

Ao 

`g I + /10/3. 
(8) 

(7) 
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Showing the effect of negative gain and feedback on a two -lag network. A is constant, /1 

Black's formula, which may be rearranged to 

(9) 

Thence, by differentiation, if /1 is constant 

1A ..1Ao A 

A Ao Ao 

which is the well -known result for a 
negative- feedback system, viz. relative 
changes in closed -loop gain are proportional 
to relative changes in open -loop gain 
multiplied by the ratio closed -loop gain to 
open -loop gain (i.e., the ratio of required 
gain to available gain). Thus, in principle, 
by making A 'A large enough the 
dependence of A on A can be reduced as 
much as may be desired. It is to be expected, 
however, that in practice when A /A 

(I 0) 

(Not to scale) 

Fig. 4. Nyquist plot for feedback loop with 
two lags and negative gain. 

et) 
qo 

( 
\qo p 2 / + 

it will be found that A is affected by changes 
in /1, and that equn. (7) becomes effectively 

q I.1ß 
9 2 ß 

This result also is satisfactory, as it again 
shows that the circuit does not exaggerate 
changes in component values. 

Because for a passive CR network 
q 3 4, and often because of practical 
constraints is considerably < 1), equn. (5) 
shows that even for a moderate value of q 

(say q - 5) a quite high minimum value of 
A is needed. Consequently in a "design - 
able circuit, where a higher intrinsic gain 
will be used than the minimum needed, the 
gain used may be of the order t,000 or more. 
This may seem a high price to pay. Never- 
theless the two -lag loop (if the high -pass 
equivalent is included) is the basis of all the 
preferred methods of realising active filters 
-because of the low sensitivity to errors in 
component values. This low sensitivity 
derives from the fact that if A is a real 
number; i.e., shows no appreciable phase 
shift over the band of frequencies for 
which the magnitude of the loop gain is 

t, the system is essentially stable no 
matter what variations there may be in gain 
or in component values. This is made clear 
by the Nyquist plot for the ideal loop. 
Each lag contributes a maximum phase shift 
of 90 , and together they give a cardioid- 

1+ p(2q1) 

(a) 

t + p(2gT) 
-(aq2 -t) . t 

(b) 

Fig. 5. Block dia- 
grams for synthesis 
of feedback loops 
containing two lags, 
or their analogue 
(two leads, or two 
"tuned circuits "). 

Wireless World, November 1969 

shaped curve as shown in Fig. 4. The curve 
does not cross the horizontal axis, the 
limiting phase shift being 18o', and so can 
never encircle the point s, jo. 

The results of this analysis of the two -lag 
loop are summarized in the block diagrams 
of Fig. 5, which can be useful as the starting 
point for some practical designs, particularly 
of bandpass filters using the low -pass to 
bandpass transformation rules. 

Equns. (4) and (5) give the initial value To 
that must be chosen to give a closed -loop 
value T as 

To = qT /q0, (12) 

and the value of gain, A, required to raise 
q0 to q as 

A =1919012 - 1. (13) 

These results are incorporated in Fig. 5(a). 
When the passive network can be 
represented as two equal isolated lags, 
Fig. 5(b), q ¡, and q /qo = 2q. Con- 
sequently T = 2qT, and A = 442 - t. 
Where there are two unequal lags, they may 
be multiplied together and treated as 
case (a). Since q will be < 4, A will be 
greater than for case (b). 

The discussion of two simple lags and 
gain may appear to be an out -of -date 
approach when it is already known that 
many practical circuits are going to be built 
around high -gain operational amplifiers used 
as integrators. But loop gain is of such 
fundamental importance to the design of an 
active filter, that it is always necessary at 
least to know that enough has been provided 
to satisfy a given specification. A high -gain 
integrator is easily shown to be equivalent 
to a lag and gain, and the results of this sec- 
tion will be found to provide a unified basis 
for the analysis of a wide range of problems. 

A lag -lead network, or network with 
"tuned- circuit" response 
The transfer function for tuned -circuit 
response, with centre frequency wo = t /T, 
Q factor q , and normalized to unity gain at 
the centre frequency is 

1 

p 
T 

qo 

1 

I + pT p2T 2 90 

Except that the gain at the centre frequency 
is always less than unity, the transfer 
function of a passive CR lag -lead network is 
of the same form and may be represented as 
in Fig. 6, k < t. (See Part 3,equn. (23) and 
Table t.) 

Substitution in equn. (2) gives for the 
transfer function with the feedback loop 
closed: 

Vo ut 

Vin 

kK -p T 
qo 

1 -{ 1 pT + p2T2 
kK 

qo qo 

kK -p T 
qo 

1 - kK 
l + pT + p2T2 

qo 

(14) 
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This shows that the feedback leaves the 
centre or resonant frequency unaltered 
(which was to be expected from considera- 
tion of symmetry), and increases the Q 
factor [if o < kK < t], since now 

q = q0 /(I - kK). (15) 

Clearly as kK - I the increase in q becomes 
very great, and when kK > I the Q factor 
becomes negative and the circuit will 
oscillate. The system is, in fact, equivalent 
to the familiar application of "reaction" to a 
tuned circuit in a simple radio receiver. As a 
method of increasing Q factor, and gain at 
the centre frequency, the system is very 
effective, but likely to be tricky unless means 
can be found to stabilize the performance. 

The sensitivity to small relative changes in 
loop gain is easily derived from equn. (15) 
by differentiation and substitution as 

Oq 0(kK)¡q 
q kK kg, 

When q > q relative changes in loop gain 
are exaggerated by the factor q /q approxi- 
mately, and this is a useful warning if q and 
k may be taken as constant and K is the 
factor most susceptible to uncontrolled 
changes. 

The same conclusion can be deduced from 
the Nyquist plot, which, as shown in Fig. 7, 
is a circle passing through the origin, the 
diameter OD representing kK the loop gain 
at the centre frequency. When q /q > t, 

OD - I, since as equn. (15) tells us, 
q /q = I /(t - OD). Small changes in OD 
then give much greater relative changes in 
the gain margin (I - OD) and consequently 
large changes in performance over a band of 
frequencies corresponding to a section of the 
plot centred on the point D; i.e., at and 
around id . 

However, when a gain factor critically 
affects performance, the factor and con- 
sequently the performance may (and should) 
be stabilized by feedback, as is well known 
(see equns. (8), (9), et sequ.). Then K I/ß 
very nearly, and ß is typically determined by 
two resistors as shown in Fig. 8, so that 

K = 1#3 =_ (r, + r2) /r1, (17) 

and the sensitivity of K to changes in r, and 
r, is given by 

K = 1't l - K) (18) 

and a similar expression (without the 
prefixed minus sign) for Sr, /r,. 

When K > I changes in r, and r, cause 
proportional changes in K, and so, because 
of the magnification of errors in K shown by 
equn. (i6) for q > q, working in this 
region necessitates holding (r, + r,)/r, to a 
much tighter tolerance than the required 
tolerance on q. Even when K = 2, (r, = r,), 
changes in either resistance cause changes in 
K which are relatively only half as great. 
Admittedly accurate and stable resistors are 
not difficult to come by, but as a general 
principle it is preferable to avoid this 
region. When K - I, (r, t r,), the 
sensitivity of K to changes in r, and r, 
becomes very small; and of great interest is 
the limiting condition when Ioo ° negative 
feedback is applied, then 16 = t, r, dis- 

appears, and K = A0/(A0 + I), thus K - I 
as A. -4. ao and does not depend on the 
accuracy of any component. Performance is 
still affected by k and q, and as these are in 
general mutually dependent, the system will 
now be analysed explicitly as a loop contain- 
ing a lead -lag network. 

If the frequency- dependent network can 
be represented by the lead -lag transfer 
function 

pT, 1 

1 + pT2 1 + pTt 
pT2 

1 + P(Ti + T2) + P2T1 T2 

T2 Ti T2 
, and k TZ go 

Tl 
+ 

T2 

(2I).(22) 

Hence, substituting in equn. (55), we find 

VT1T2 
23 

T2(1-K)-T, 
( ) 

= I [where x = /72J. 
x(I-K)-x NN ' 

(24) 

When K < I, this expression is of a familiar 
form and gives 

gmaz 
= 2V1 - K 

1 

when the ratio of time constants 

1 

(25) 

x2 1 -K (26) 

Thus when K = 4, gmas = I; K = 1e, 
gmaz = 2; K = si, qmax = 4; etc. This 
behaviour is shown in the lower and right - 
hand half of Fig. 9. 

When K = s, there is no maximum and 

t?3 

Fig. 6. Positive gain and a network with 
"tuned -circuit response, given by 
equn. (t4). 

Fig. 7. Nyquist plot for positive feedback 
loop containing lead -lag network. 

r1 -t- r2 K- [when A0--co] 

Fig. 8. Positive gain amplifier with gain 

q 
= J 

TZ stabilized by feedback. 
Ti 

Fig. 9. Illustrating equn. 
(25). Shows the effect of 
the gain K and the ratio 
T2 /T, on a lead -lag loop 
with positive gain. 

01 os , 

T, 
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As already mentioned we can make A -> i 
very closely by applying too " negative 
feedback to a high -gain amplifier, as for 
example by the emitter -follower connection. 
Provided that the Q factor aimed at is not 
too close to q,,,., as given by equn. (z5), 
performance depends almost only on the 
ratio of the two time constants. The 
information about qo, .r contained in equn. 
(25) is perhaps easier to interpret if we 
substitute A/(A - t) for K [where A - 
internal gain]. The equation then becomes 

gmnz - 4 \ (A0 - I ). (28) 

This result is the same as that deduced for 
two lags and negative gain, equn. (5), when 
q = (the maximum possible value), and 
A = A (the full internal gain of the 
amplifier); and the identity demonstrates 
that in circuits which do not exaggerate the 
effect of component tolerances as q is raised 
there is no substitute for amplifier gain. 
When 

K >l.q- xwhen x2= 1 /(K -1). 

obtained from a passive CR network: in 
practice q is likely to have a lower value, 
say # (see Part 3). 

By setting /1 =- t, so that the zero - 
frequency loop gain is simply - - A, and 
substituting in equn. (2), we find 
Vout - 4(1 -}- p2T2) 

Vc tt 
1 + - pT + p2T2 +A(l + p2T)2 

90 

A 

A--1 
1 p2T2 

1 + 

which shows that 

or 

l 

9o(A + 1) PT+P2T2 
(30) 

9=9o(A+1) (31) 

(29) q 
: 90A, when A > 1. (32) 

This is shown by the curves in the upper and 
left -hand part of Fig. 9. By choosing K 
correctly high Q factors can be obtained with 
any value of T2 T,. But in general in this 
region, except close to the diagonal 
representing K = t, it can be seen from the 
shape and spacing of the curves that high 
values of Q factor are obtained at the 
expense of high sensitivity to both K and the 
ratio T2 / T,; i.e., the fafniliar disadvantages 
of positive feedback appear. 

Active filters using a balanced 
parallel -tee network 
It has been shown in Part 3 that the parallel - 
tee network consist of a low -pass network 
and a high -pass network connected in 
parallel; and also that if the input voltage 
is introduced at the foot of the tees band - 
pass response is obtained and the network 
may be analysed as a lag -lead network and a 
lead -lag network in parallel. The existence 
of these parallel paths gives the parallel -tee 
network some special properties which can 
be useful. But, in general, filter circuits 
using the parallel -tee network contain, from 
one point of view, redundant components; 
i.e., they contain more components than the 
minimum necessary to obtain the specified 
order of response. Synthesis and analysis 
depend on the assumption that the six 
components of the network are accurately 
matched. Such circuits therefore fall 
outside the main theme of this series. They 
do, however, show a very modest gain 
requirement for a given Q factor compared 
with the two -lag loop. It is of interest, 
therefore, to derive the relation between q 
and available loop gain for the feedback 
system shown in Fig. io(a). The notion 
behind the setting up of such a system is, of 
course, that as feedback is increased the 
response at high and low frequency is 
depressed and the -3 /dB points move 
closer together. 

The effect is shown in Fig. io(b), which is 
drawn for the situation where A is constant 
and the feedback fraction /1 is the parameter 
which is varied. The figure has been drawn 
for q - i, the greatest value that can be 

Thus gig ac A, and consequently for 
q /q0 > I a much smaller value of A is 
required than in a two -lag loop (where 
q /qo cc A1). 

The linear relationship between q and A 
gives 

or 

Jq JA 
q = A 

Oq Jq0 A 

q Ao Ao 

(33) 

(34) 

(a) 

O1 05 
(b) 

Fig. ro. (a) Feedback loop containing 
parallel -T network. (b) Shows increases in 
Q factor by application of feedback. 

10 
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when A is obtained from an amplifier of 
high gain, A, to which additional negative 
feedback is applied. 

It can hardly be emphasized too strongly, 
however, that performance is sensitive to 
unbalance in the parallel -T network, and 
that consequently errors in component 
values can easily invalidate the results 
derived above. 

Loop gain and through gain 
It is the nature of the closed feedback loop 
that determines the inherent characteristics 
of the resulting resonant circuit, viz. the 
undamped resonant frequency and the Q 
factor, which manifest themselves in the 
denominator of transfer functions of the 
type F(p) = Vot/ Vin. It is, of course, often 
possible to enter or leave the circuit in 
several ways, and this gives a choice of 
numerator functions. But provided all 
voltage sources are of effectively zero 
internal impedance so that they do not alter 
the impedances of the branches into which 
they are introduced, and that all output 
voltages are observed without adding any 
appreciable shunt admittance,* the de- 
nominator of F(p) is invariant, being a 
reflection of the natural motion of the circuit 
(i.e., of the way in which transients decay). 

In simple cases the nature of the transfer 
functions obtained from the various possible 
connections can often be predicted from 
inspection of the circuit. Thus, for example, 
in Fig. It(a) for an input V, there is a 
two -lag network between input and output, 
and the response is low -pass. For an input 

°There are parallel arguments for current sources and 
current outputs. 

Fig. rr. Showing how a change in the 
position of the input can convert a low -pass 
filter to band -pass and vice versa. 

Fig. 12. Active parallel -T system with 
alternative input connections. 
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Vt there is a lead -lag network between input 
and output, and the response is simple 
band -pass (or "tuned- circuit "), with (of 
necessity) T (=tilde) and q the same as for 
the response to V,. Similarly in Fig. II(b) 
for an input V, there is a lead -lag network 
between input and output, and the response 
is simple band -pass: for an input V2 there is 
a two -lag network between input and output, 
and the response is low -pass. These 
properties are not peculiar to active net- 
works, and examples of the multiple 
responses that can be obtained from a 
passive network have been given in Part 3. 

For each circuit, if one transfer function is 
known, simple reasoning will lead to the 
others. Thus we already know that for 
Fig. Io(a) the transfer function for an 
input V, is, using equn. (3), and in Part 3 

equn. (3) and Table I 

Vow A I 

V, A + I 1 + pT /9 + p2T2 (35) 

where 

T 
JC1C2R1R2 

, 

- 1(A + 1)(C1CsR1R2) 
9 C1R1 + C1R2 + CZRZ' 

and we can derive the transfer function for 
V2 from this equation by finding a relation 
between V, and V, and substituting. 

V, can be replaced by a current source 
V, /R2 in parallel with R2, and V2 by a 
current source V2pC2 in parallel with C2. 
The two current sources are effectively 
connected between the same two nodes (the 
output impedance of the amplifier being by 
definition zero) and so will give the same 
output if they are equal to one another, 
V, /R2 = V2pC2. Hence the wanted relation- 
ship is V, = V2pC2R2, and the required 
transfer function 

Vout A pC2R2 (36) 
V2 A+- I 1 +pTI9+p2T2 
For Fig. to(b) we have, from equns. (14), 

(I5), and Table 1 of Part 3 

Vow kKpT /qo 

V1 

where 

k 
C1R1 C1R2 

1 CIRI + C1Rs + CV?: 

90 1/(C1CZR1R2) 

T = 1/(C1CZR1R2) 
i.e. 

1 + -(1 - kK)pT + p2T2 
90 

C2R2 

Vout 

V1 

(37) 

= KpC2R2 (38) 
I -}- 

9 
(1 - kK)pT + p2T2 

By the method of the previous paragraph we 
then find V, = V,pC,R2, and consequently 

Voae K 

Vs 1 + 1 (1 - kK)pT+ p2T2 
90 

Superficially this l.p. transfer function 
suggests that gain is not stabilized by feed- 
back. In a practical situation, however, we 
should have K = A0/(ßA0 + I), where 
/.A0 > I. 

To keep the analysis as simple as possible 
Fig. Io(a) was drawn with the parallel -tee 
network in the forward path. To obtain 
"tuned- circuit" response the input, now 
called V2, could be reconnected as in 
Fig. 19 (Part 3), leading to the arrangement 
shown in Fig. 12. Other examples of the 
multiple- response potentialities of one basic 
loop will be found in later parts. 

R. F. amplifier for 
f.m. tuner 
In reply to the letter in last month's issue regarding 
the problem of radiation from the local oscillator 
of the integrated circuit f.m. tuner described in 
the June issue, the author (G. J. Newnham), stated 
that a suitable r.f. amplifier was being prepared. 
Below we give the circuit diagram and layout he 
has supplied. 

0-30P 1) `S 

iL;! 6 
' 

56P vt 

1 R S,reei 
Double sided printed circuit 

12V via 100f1 resistor board earth pane on top side 

from tuner 

The 90MHz amplifier employs a 316-04 i.c. 
made by Marconi- Elliott Microelectronics. Both 
coils consist of five turns of 18 s.w.g. (0.3in diameter, 
0.25in long), and L, is centre -tapped. 

BAILEY AMPLIFIER REPRINT 
In our September issue we announced that the 
reprint of the articles by Dr. A. R. Bailey on 
his 20-W and 30-W amplifiers and pre -amplifier 
"will be on sale within the next month ". We 
regret that plate-making and printing difficul- 
ties have seriously delayed publication. It now 
seems likely that the reprint will not be avail- 
able until the end of November. We apologise 
to the many readers whose orders have not been 
executed. 

X21 

New Books 

Transistor Audio and Radio Circuits, 
from Mullard, is a manual of established and 
practical circuits for use by radio and audio 
service engineers, equipment manufacturers, 
students and home constructors. A wide range 
of circuits, from portable radio receivers to 
high -quality amplifiers is presented in detail 
and a chapter is devoted to test equipment. 
The chapter headings are: silicon and 
germanium transistors; basic h.f. circuits; 
basic a.f. circuits; radiograms, record players 
and portable radios; tape recorders; car radios; 
high -quality audio equipment; high -quality 
f.m. tuners; test equipment. Appendices 
cover biasing arrangements for h.f. circuits, 
B.B.C. test -tone transmissions, and six 

data charts and nomograms. Pp.205. Price 30s, 
(p. and p. 2s.) Mullard Ltd, Mullard House, 
Torrington Place, London W.C.1. 

Servicing with the Oscilloscope, by Gordon 
King, presents the oscilloscope, from a 

practical standpoint, as a valuable aid to 
servicing and fault -finding in radio, television 
and audio equipment, including the latest 
stereo-radio and colour television circuits. 
The illustrations include many photographs 
of oscilloscope traces encountered when 
testing both faulty and correctly operating 
equipment. Pp.176 including a three -page 
index. Price 28s. Butterworth .& Co. (Pub- 
lishers) Ltd, 88 Kingsway, London W.C.2. 

Hi -Fi and Tape Recorder Handbook, by 
Gordon J. King, is based on the author's 
previous book The Practical Hi -Fi Hand- 
book published by Odhams Books in 1959 
and now out of print. There are fifteen 
chapters written in a technically uncompli- 
cated manner. The first chapter discusses 
special terms in the audio vocabulary- 
including decibel, phon, and harmonics - 
and explains the principles of recording and 
of stereophony. The rest of the book expands 
all these terms in relation to voltage amplifiers, 
valve and transistor power amplifiers, loud- 
speakers and disc and tape systems. The 
final chapter is on video tape -recording. 
Detailed circuits and photographs of com- 
mercial equipment are used in the discussions. 
There are two appendices -on amplifier 
specifications, and on test tapes and records - 
and a good index. Pp.304. Price D. Butter- 
worth & Co. (Publishers) Ltd, 88 Kingsway, 
London W.C.2. 

Glide Path, by Arthur C. Clarke, recalls the 
struggles of a group of scientists, flyers and 
specially trained servicemen to perfect a radar 
talk -down system for planes during World 
War II. This novel is not prophetic, but docu- 
ments a rapid and important technical 
development in communications. Pp.229. 
Price 30s. Sidgwick & Jackson Ltd, 1 

Tavistock Chambers, Bloomsbury Way, 
London W.C.I. 
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Living with Hi -Fi 
A wife's definition of ̀ tolerance' 

by Heather Dinsdale 

Although I have a great deal of sympathy for 
wives whose husbands seem to be married to 
a car, or a fishing rod, or a set of golf clubs, I 

daim a special consideration for those poor 
wives like myself whose husbands are de- 
dicated to sound reproduction (I use the 
phrase advisedly) in any shape, form or size. 
To start with, all the work has to be done 
indoors; there is none of this banishing him 
to the garage, the river or the golf links. The 

Husbands ... dedicated to sound 
reproduction 

hi -fi units invade the whole house, intercon- 
nected with long snake -like cables which are 
always placed just inside doorways for the 
unwary wife and children to trip over. The 
mess is not even confined to the visual 
senses; the most execrable sounds literally 
shake the house from time to time, especially 
when the baby has just been put to bed. 
This is all performed in the name of the great 
god hi -fi. ( "I'm sorry, but the baby will just 
have to get used to it. ") 

The sheer size of the loudspeakers is 
another thing. Before we got married I was 
given my annual brainwashing at the Audio 
Fair, and I gradually learned that large 
loudspeakers sound better than small. My 
great mistake was to admit this. Now, my 
protests that we are being crowded out of 
house and home by bigger and bigger 
speakers are countered by impossible ratio- 
nalizations. ( "But you did say at the Audio 
Fair that those huge horns sounded very 
god ") 

It is bad enough giving house room to 
completed hi -fi units; up to a point they 

have their uses for standing vases of flowers 
on, but the flowers mysteriously disappear 
shortly before the whole house shakes to the 
closing scene of "Götterdämmerung ". (Pre- 
sumably the vases would shatter if they were 
left in the room.) But those of you who 
think that I am being unreasonable have not 
had to live with an amplifier through all its 
stages from design and development to de- 
monstration. There are, in fact, five distinct 
phases: design, development, testing, manu- 
facture and demonstration. 

The design phase begins quietly. It is 
characterized by my husband developing an 
increasing absent -mindedness and loss of 
memory where household chores (e.g. wash- 
ing-up) are concerned. For some reason this 
loss of memory does not apply to meal -times. 
Scraps of paper covered in hieroglyphics are 
left all over the house, and the slide -rule 
features prominently. The postman staggers 
up the drive laden with manufacturers' 
catalogues, and I find myself taking down 
meaningless telephone messages. Isn't it 
funny how the 'phone always rings while I'm 
feeding the baby; perhaps I ought to tell 
Mrs. Parkinson! 

Testing 
Once the design is completed, development 
can begin. This is normally done on the floor. 
I have carried out a careful research pro- 

The great god Hi -Fi 

gramme on the action of vacuum cleaners, 
and I can now report that resistors and 
transistors are always sucked up in prefer- 
ence to dirt and dust. ( "Have you seen a 
thing looking like a little striped shrimp? It's 
gone where? But that was part of a matched 
set -took me hours. You'll have to empty 
the bag. ") During the development phase, 
various instruments with small television 
screens appear and stand around the room. 
These offer infinite attraction to the children. 
( "Don't touch that -it's Daddy's. Yes, that's 
a green snake. No, you mustn't feed it. ") I 

have discovered that there is a technique for 
getting solder out of carpets, but not for 
removing the actual burn mark. We have 
solved this latter problem by using a dark 
brown rug, and the smell of burning hair 
disappears quite quickly if you leave the 
windows open. At one time I got very upset 
when I thought he wanted to use the bread- 
board, but I know now that a breadboard is 
not a board, and has nothing to do with bread, 
either. Once the breadboard has been made, 
we start the testing phase. Previously, testing 
has consisted of making measurements on 
meters but now the ears are assaulted. Cer- 
tain records have been earmarked (sic) 'de- 
monstration quality' and these are played at 
varying volumes, with small modifications 
made to the amplifier between each test. I 

must admit that some of these records do 
sound extremely good -in moderation. Un- 
fortunately, after it has been struck about 
12 times in the hour, Donner's hammer (in 
"das Rheingold") seems to take up residence 
in my head. When we lived in a flat, the 
neighbours downstairs remarked one day on 
the apparent proximity of the railway station. 
I hadn't the heart to explain that we had 
recently invested in a Transacord recording 
of Pacifies (whatever they may be), and we 
were "just trying it out ". It is, incidentally, 
an interesting and valuable fact that both 
our children enjoy very loud sounds, but it 
doesn't help in the subjective assessment of 
noise levels. ( "But Darling, how can I hear if 
there is any hum or hiss if the baby's bawling 
in the background. ") 

When the tests have been finished we may 
go back to the drawing board, in which case 
the whole rigmarole I have described is liable 
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The design stage begins quietly 

to be repeated. Otherwise, we proceed to 
manufacture. I must admit that the units 
finally produced look quite presentable. 
Thank goodness that the breadboards don't 
last for ever! 

Manufacture 
Manufacture requires extensive use of the 
kitchen table for "metal bashing ". ( "Can't 
possibly use the garage -too damp and 
draughty. ") The metal arrives as large 
sheets, and is first carefully marked out. 
Next the holes are drilled on the table or the 
floor as convenient, using a thick board as a 

back. ( "I'm afraid the drill missed the board, 
Dear. I don't think the hole is too notice- 
able.") I once thought that drilling was the 
final operation, but no! Most of these little 
holes are pilots. Some of them have to end 
up square, and these produce the worst 
sound of all. A small vice is clamped to the 
kitchen table, and the small holes are opened 
out using hacksaws and files. The screeching 
sound is really dreadful. It fills the head, and 
seems to continue long after the work has 
been completed. A thin film of metal dust 
covers everything for days afterwards. After 
the holes have been cut, the metal is bent 
(blessed relief, this operation is silent), and 
we come to painting. Normally I quite like 

the smell of paint, but the crackle -finish 
paint with which all the metal work is 

treated has the most horrible odour. I was 
intrigued at the beginning to see whether the 
attractive crackle finish came straight out of 
the tin, and was disappointed to see that it 
looked just like conventional paint. Then the 
awful truth slowly dawned on me. The paint 
had to be treated in the gas cooker -my 
cooker -and despite my protests, the horr- 

ible smelly paint was bundled into the oven. 
I carefully examined the oven after the 
operation, and mercifully the smell had 
disappeared. The Sunday joint tasted just as 
good as ever the following day, so now we 

cure crackle paint quite regularly. ( "Don't 
know what you were rabbiting about! It 
must be done in the oven, whether it smells 
or not. ") 

The little components are fixed on to print- 
ed circuit boards, which first have to be 

designed. After a roughly pencilled layout, 
adhesive black tape is carefully stuck in 

position, along with small circles and other 
rather rude- looking shapes. This process can 
be carried out anywhere, including railway 
carriages and even in bed. Unfortunately it 
leaves a trail of short black sticky pieces 
wherever it goes. Removing short pieces of 
sticky tape from the carpets is even more 
difficult than removing solder, and it is hard 
to keep the children away from it. Luckily, 
this phase does not last long, but when the 
boards come back, all cut and drilled, I must 
say goodbye to the kitchen table again. Sold- 
ering irons are very useful for determining 
the melting point of plastics. We soon 
discovered that plastic tablecloths melt easily 
and give off an obnoxious smell when burnt, 
and we now have a selection of household 
articles, including an alarm clock, a salad 
fork and a toy duck all with neat round 
holes depicting the path of the soldering iron. 

If anyone asks me what is the most effec- 
tive domestic missile, I reply without hesita- 
tion: wire ends from cutting resistor leads to 
size. The short wires boomerang back and 
forth across the room, and it is only by sheer 
good fortune that the whole family have not 
sustained serious injuries. The wires lodge 
in the most unusual places and continue to 

This process can be carried 
out anywhere ... even in bed! 
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turn up months after the exercise in ballistic 
missiles has finished. I found many years ago 
as a child that the most effective way of 
locating dropped drawing pins is to crawl 
around on hands and knees. I can report 
with feeling that the best way of finding 
dropped wire ends is to sit on the upholstered 
furniture without too many clothes on. 

Demonstration 
When manufacture has been completed, we 

come to the final phase: demonstration. This 
resembles the earlier testing phase, but is 

more intensive. In addition, visitors turn up 
at the most unexpected times to "hear the 
new amplifier ". We also have long listening 
sessions while minute adjustments are made. 
At about this time, I begin to think that 
perhaps it has all been worthwhile, because 
of the fine musical results. We have also met 
a number of interesting people and been in 
correspondence with many more. 

I read once of some advice to young girls 
thinking of marriage: "Don't, but if you 
must, don't marry an engineer." If you 
marry an audio engineer, be prepared for a 

completely different way of life, governed by 
the everlasting search for better sound qual- 
ity, in which all normal domestic planning is 

Advice to young girls ... don't! 

subordinate to loudspeaker positioning and 
the need to allow the designs to appear. In 
every engineer there is a designer trying to 
get out, and if you try to inhibit him, then 
sullenness sets in, leading to moroseness and 
maybe a lot worse. 

I must conclude: he's been muttering for 
some weeks about designing a colour televi- 
sion set, and I am getting more and more 
worried about what this might entail. I 

might as well not bother; if he has decided to 
do it, then it must be done, and a mere wife 
is powerless to stop it. At least our test -cards 
will be in colour (I doubt if he will have time 
for actually watching programmes) and as 
the work proceeds the sound of metal -bash- 
ing, the smell of burning plastic, and the 
barrage of small wires will ensure that I 

know exactly what he is doing. 
I wonder what the children will be when 

they grow up? 
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Transistor Distortion Characteristics 
The performance of transistors in voltage amplifying circuits 

by J. L. Linsley Hood 

Developments in transistor manufacture 
have led to the ready availability of inex- 
pensive devices. In particular, the planar 
silicon types (which are characterized by 
high gain, low leakage current, low noise 
and good high frequency characteristics) 
allow the construction of a.c. amplifying 
circuits having a performance which is better 
than all but the best of existing valve circuits. 

Unfortunately, when transistors are used 
as voltage amplifiers the shape of the base 
voltage /collector current characteristics gives 
rise to waveform distortion, and the con- 
ditions which are most favourable for high 
stage gain and high input impedance (high 
collector load impedance, low II) are also 
those which lead to high levels of (predomi- 
nantly second -harmonic) distortion. 

The performance of five different silicon 
transistor types is shown in Figs.1 -3, and 
that of two germanium types in Fig.4, as 
measured at 1kHz using circuit A. In each 
case the actual value of the emitter bias 
resistor was adjusted so that the collector 
voltage was equal to half the supply voltage. 

In general, the higher the current gain 
of the transistor, and the larger the collector 
load resistor, and the output voltage as a 
proportion of the supply voltage, the greater 
the total harmonic distortion. Also, as would 
be expected from the //V curves, the silicon 
transistors gave higher distortion levels than 
the germanium types, and also, in the cases 
examined, had higher current gains. 

No significant difference in performance 
was observed between different transistors 
of the same type having similar current gains, 
although those of planar construction gave 
a somewhat higher gain/distortion ratio than 
those with diffused junction. 

This type of non -linearity is important, 
for example, in audio pre -amplifier tone 
control circuitry, where compensation net- 
works in the negative feedback path are 
employed as in circuit B, to modify the gain - 
frequency characteristics. At the mid -point 
frequency of such an amplifier, the gain may 
be unity and the distortion factor consequently 
very low, but where the feedback is reduced 
in order to obtain, say, treble or bass lift, 
the output distortion will increase by the 
same amount. 

Also, conventional audio power amplifiers 
may require an input signal of the order of 
0.6 -1.0V r.m.s. (equivalent to 1.7 -2.8V peak 
to peak) and as can be seen from Figs.1 -3, 
a simple transistor amplifier of the type shown 
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Fig. 1. Curves of total harmonic 
distortion against output voltage 
for a Mullard n-p-n 
silicon BC109 with 

hfe 300. 
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Fig. 2. Broken -line curve for 
Motorola n -p-n silicon 2N3904 
with hfe 200. Other 
curves for Motorola 
p-n-p silicon 
2N3906 with 
hie 250. 
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Fig. 3. Curves for Ferranti n -p-n silicon 2N697 
with hfe 80, and Texas Instruments n-p-n 

silicon 2N3707 with hfe 180. Circuit A. 

Fig. 4. Curves for germanium 
transistors -Mullard p-n-p 
0083 with hfe ^ 60, and 
S.T.C. p-n -p TK45 
with hfe ^_. 75. t' \o p5 

Circuit A. and \oot " 
5 a5 C tK too 

C 
0083 1ka load,gain 31 

2 3 4 5 6 

Vout ( Peak to peak) 

in circuit A would introduce 1 -2r %r harmonic 
distortion. If 0.1% total harmonic distortion 
is the target figure, the largest output which 

could be obtained from such a circuit would 
be some 180mV peak to peak, equivalent to 
some 60mV r.m.s. 

The use of negative feedback improves 
matters, but the reduction in distortion is 
accompanied by a reduction in gain. Using a 

higher supply voltage will increase propor- 
tionately the output signal voltage available 
at a given distortion level, and a single stage 
amplifier of this type, such as shown in circuit 
C, operating from a 15V supply rail and 
designed to have an output of IV r.m.s. at 

0.1% t.h.d., has a stage gain of only 4 or 5. 

Since the reduction in the distortion is 

more nearly equal to the reduction in gain 
when the open loop gain is high, a better 
answer is to use a two-stage amplifier, such 
as that shown in circuit D. Here the output 
transistor is operated under favourable con- 
ditions, with a fairly low value of collector 
load resistance, and with an input circuit 
of fairly high impedance, while the input 
transistor is only required to deliver a small 
output voltage swing. The open loop gain of 
the circuit is approximately 8000, and the 
total harmonic distortion over the frequency 
range 20Hz to 20kHz is less than 0.04`7 at 
8V peak to peak. Since the stage gain is 

determined by (R, + R, + R,) /R,, if R, is 

reduced the gain (and distortion content) 
will be proportionately increased. Far ex- 
ample, if R, = 20Q, the stage gain will be 
100, and the distortion factor at 8V peak to 
peak will be 0.1 %. 

The use of such a circuit as the final stage 
of an audio pre -amplifier' allows the pre- 
ceding stages to operate at lower output 
voltage levels, with advantage in terms of 
harmonic distortion. Further, several such 
stages could be used in cascade, with passive 
RC or LC networks, for tone control purposes. 

Linsley Hood, J. L., "Modular Pre- amplifier 
Design ", Wireless World, July 1969. 

Announcements 

"Sound 70 International" is the title being 
given to next year's exhibition of the Association 
of Public Address Engineers. It will not be held at 
Harrow as in the past but at the Camden Town 
Hall, Euston Road, London N.W.1, from 10th to 
12th March. 

The 1st International Exhibition of Recreation 
and Leisure will be held in Geneva, Switzerland 
from May 28th to June 7th 1970. The organizers 
are making a special feature of amateur radio 
activities. 

The British Computer Society is moving its 
headquarters from Dorset Square to 29 Portland 
Place, London W.I. 

"Talking About Colour Television" is the title 
of the latest filmstrip produced by the 
Mullard Educational Service. The film is 

intended for students with a working 
knowledge of monochrome television and is 

available, with a 54 -page teacher's book, from 
The Slide Centre Ltd, Portman House, 17 

Brodrick Road, London S.W.17. 

RCA has announced plans to invest more 
than £375,000 in a new plant in Jersey, Channel 
Islands, as an improved base for expanding its 

commercial electronic products activities in 

Europe. 

ITT Components Group Europe has opened a 

new branch office at 28d Glenacre Road, 
Cumbernauld, Scotland. 

GNT Automatic A/S (has moved from St. 
Helens Place, London, to 10 College Road, 
Harrow, Middx. (Tel: 01 -863 4378). 

Guest Electronics Ltd., Nicholas House, 
Brigstock Road, Thornton Heath, Surrey, will in 
future be known as Guest International Ltd. 

Davall Electronics Ltd, which was recently 
acquired by Erie Electronics Ltd, South Denes, 
Great Yarmouth, Norfolk, has been re -named Erie 
Controls Ltd. 

Crouzet (England) Ltd, of Brentford, Middx, 
announce that they are changing their name to 
Crouzet Ltd and will shortly be adding aerospace 
electronics and process control equipment to their 
products. 

Alfred Imhof Ltd have announced that 
conditional contracts have been exchanged 
whereby their parent company Parnell Investments 
Ltd will acquire the entire issued share capital of 
Bedco Ltd. There will be a single trading company 
called Imhof -Bedco Ltd. 

Danish agents. SEMCO, of Copenhagen, have 
been appointed agents for components 
manufactured by Electrosil Ltd, Pallion, 
Sunderland, Co. Durham. 

A Canadian company is being formed jointly by 

International Computers Ltd and International 
Management Associates. The company, Interna- 
tional Computers (Canada) Ltd, will have 
exclusive rights to market the I.C.L. 1900 Series 
computers in Canada. 
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'technical Measurement Corporation (U.K.) Ltd, 
14 Yeading Lane, Hayes, Middx, have been 
appointed European distributors for Nuclear 
Equipment Corporation, of California, manufact- 
urers of solid -state detectors and preamplifiers, 
non-dispersive x -ray photon spectrometers and 
NIMAMP Operational amplifiers for nuclear 
applications. 

V -F Instruments Ltd, Gloucester Trading Estate, 
Hucclecote, Gloucester GL3 4AA, have been 
appointed exclusive U.K. agents for Data Device 
Corporation, of New York. The range of 
products manufactured by the American 
company includes: operational amplifiers, A /D 
converters, D /A converters, multiplexers, logarith- 
mic modules and instrumentation amplifiers. 

Racal Elektronik GmbH, 5300 Bonn, Adeuauer- 
allee 89a, is a new company formed by the 
Racal Electronic Group in Western Germany. 

The Beyer microphone company of Western 
Germany has formed a company in the U.K. for 
the distribution of its products. The new 
company, Beyer Dynamic (G.B.), is operating 
from 1 Clair Road, Haywards Heath, Sussex. 

The audio products of the Pioneer Electronic 
Corporation of Tokyo are to be marketed in 

Britain by the Hi -Fi Division of Shriro (UK) Ltd, 8 

Bush I.ane, Cannon Street, London E.C.4. 

Celdis Ltd, Reading, Berks, have been appointed 
by General Instrument (UK) Ltd to market their 
range of semiconductors and tantalum capacitors. 

An agreement has been signed between GEC -AEI 
(Electronics) Ltd of Stanmore, Middlesex, and 
Kollsman Instrument Ltd of The Airport, 
Southampton, for the manufacture and sale by 

Kollsman of various types of induction digitizer. 
These units, developed and patented by 
GEC -AEI Electronics, give a digital representa- 
tion of the angular position of a shaft. 

The Digital Systems Department of Ferranti Ltd 
has been awarded a contract by the Ministry of 
Defence valued at over £300,000, for the 
manufacture of digital data link equipment for 
the Royal Navy. 

Plessey Radar has received orders valued at 
approximately £50,000 for the WF3 windfinding 
radar to be supplied to meteorological 
organizations in Australia, Ceylon, Pakistan and 
the U.K. 

Pye TVT Ltd has installed an £8,000 closed - 
circuit television system for surveillance on the 
east and west towers of the Severn Bridge. 

Redifon Ltd, Wandsworth, London S.W.18, has 
been awarded a contract for the manufacture and 
installation of eleven ship radio stations. Five 
stations are to be built for Canadian Pacific 
Steamships Ltd, the remainder for the Bibby Line 
and ACL, the Atlantic Container Line con- 
sortium. The company is also supplying 
£85,000 worth of radio equipment for twenty -six 
BP and Shell tankers. 

Police walkie- talkies. Rank Telecommunications 
has received an order from the Metropolitan 
Police, valued at £122,000, for the supply of 
Mitre two-way personal radio transceivers. 

Plessey Telecommunications Group has received 
contracts worth over £350,000 from the G.P.O. 
for eight electronic telephone exchanges. 

The G.P.O. has awarded a contract worth almost 
£300,000 to Standard Telephones and Cables Ltd, 
for the provision of a microwave radio system to 
transmit bulk telephone traffic and television 
signals between Birmingham and Bristol. 

Eastern Electricity have awarded a £0.5M contract 
to Ferranti for the supply of telemetry /telecon- 
trol equipment to be used for the remote 
supervision and control of over 400 Eastern 
Electricity substations. 
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Circuit Ideas 

I.C. driver for power 
amplifier 
By virtue of its very large input and output 
voltage ranges and excellent common mode 
rejection, i.c. type 709 may be made the 
basis of a power amplifier. Obtaining 
sufficient voltage swing to drive a comple- 
mentary class B output stage, is achieved by 
complete exploitation of the bootstrap 
principle. Suppose that the op. amp. gives 
a maximum output swing V and will 
operate with a common mode input voltage 
in the range t, V;, both Vo and V1 being 
measured relative to the op. amp. power 
supply in the normal way. Both sides of the 
op. amp. power supply are bootstrapped in 
phase with the output in such a way that, 
when the output is at V° the supply has 
been bootstrapped up by an amount equal 
to V; so that the input is now at -V. 
Thus the total swing obtained relative to 
earth is r(V° Ve). Typical values for a 
709 running off 15V supplies are V. _ 
14V and V; toV, giving a total peak -to- 
peak swing of 48V which should increase to 
about 55V if the 709 is run at its rated limits. 
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Input frequency 
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This principle has been employed in the 
circuit shown. C¿, R R_ and the corres- 
ponding primed components cause the op. 
amp. power supply to be bootstrapped by 
about 40 " of the output voltage, and the 
capacitors also provide a bootstrap for the 
drivers in the normal way. The d.c. 
voltage across the load is held by feedback 
to a few millivolts (the 709 input offset 
voltage) and the gain is such that toW 
output is obtained from just under 2oomV 
input. C, was a 5oopF, reversible electro- 
lytic, but 5opF would be adequate for 
normal audio purposes and it could probably 
be an ordinary, polarized component. 
Alternatively it could be omitted com- 
pletely if one were prepared to tolerate a 
few tenths of a volt d.c. across the load or to 
trim the 709 offset voltage to zero. The 
diodes between the 709 inputs eliminate any 
possibility of latch -up occurring, and the 
frequency compensation components shown 
were found to give an adequate margin of 
stability in the circuit built. It was neces- 
sary to use a fairly low- impedance signal 
source (below about 51( 12), otherwise strong 
high- frequency oscillation occurred, but 
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Power amplifier employing op. amp. type 709. 
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this is thought to be a result of the particular 
circuit layout employed. 

The 3dB points for the circuit given were 
at about t5Hz and 15okHz. Distortion 
was not measured, but it should be very low 
since the circuit has roughly 55dB of nega- 
tive feedback at low frequencies. 
J. M. A. WADE 
Cavendish Laboratory, 
Cambridge 

Constant amplitude 
oscillator 
A stable sinusoidal output, independent of 
any change in supply voltage, can be ob- 
tained using the circuit shown below. The 
output from the wien bridge oscillator is fed 
back to the gate of the f.e.t. after rectification 
and smoothing. Since the drain -source 
voltage is much less than the gate -source 
voltage (negative), the dynamic resistance 

Output 

n 

04200 

Oscillator giving constant amplitude 
sinewave output with unstable supply. 

of the f.e.t. varies linearly with the latter 
Any variation in supply voltage, whict 
apparently changes the output, will change 
the dynamic resistance of the f.e.t. keeping 
the output constant. The frequency o: 

oscillation of the circuit shown is 5kHz 
Variation in frequency is only oo2 °0 wit} 
a 30 " change in supply voltage. 
A. BASAK 

Chelsea College of Science & Technology 
London S.W.3 

An invitation 
If you have developed or happened upor 
an original circuit configuration to perform 
a simple or a complex operation, or have 
used standard components in an unconven- 
tional manner, we would like to hear from 
you. Send a concise description, in the 
form of a circuit diagram and notes, and 
we will consider its publication as a circuit 
idea. £5 is paid for each contribution 
published. 
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The way we make resistors is unique. To an 
extremely tough optical glEss -hear:" 
fuse, molecule for molecul, an oxice fi m. 
At great heat. The result is an extra, diamond- 
like hardness and toughness that defies 
deterioration under the most acverse 
conditions ... long after humidity, for 
example, has eroded the less robust types of 
film resistor. Electrosil resistors are .ir:ually 
unaffected by thermal and nechanical stock, 
too. That's why they are specif ed mole than 

ever today for the electronics industry, 
where high reliability is paramount. 

Electrosil Limited, P.O. Box 37, Pallion, 
Sunderland, Co. Durharr. Telephone: 
Sunderland 71481. Telex: 53273. 

have the experience 

Oras near forever 
as resistors can get 
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Marconi LINCOMPEX... 

Marconi radio 
terminal 
equipment 
Marconi, foremost in the design of radio 
terminal equipment, have added to their 
already comprehensive range - 
Lincompex -the means of 
compensating for the variable 
characteristics of h.f propagation. 

Lincompex 
Developed from the original British Post 
Office design to give a service on h.f 
radio telephone circuits comparable 
with high -quality, long- distance cable. 
Improved service, fewer 'repeats' and 
greatly increased service hours make 
Lincompex the key to direct 
'subscriber to subscriber' contact on 
long distance h.f circuits. 

...the most 
advanced system 
available 

SMALL SIZE : Only one 7 in. shelf per channel. 

LOW COST: Introduction of new techniques has consider- 
ably reduced capital cost. 

RIGID STABILITY: Expertly engineered circuitry, including 
microcircuits, gives the nigh degree of stability and linearity 
required for successful operation. 

Marconi LINCOMPEX is designed for association with 
Marconi H5510 series of Terminal Equipments and built to 
maintain for years its des gned performance. 

Marconi Telecommunications Systems 

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex Member of GEC - Marconi Elect. - r'ir.s 

WW -106 FOR FURTHER DETAILS 

LTDIH84 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, November 1969 

Wireless World Logic Display Aid 

7: Some more modifications and a description of the prototype 

designed by B. S. Crank* 

This month sees the end of the description of the instru- 
ment. Next month's article, the last in this series,will be 
devoted to a few logic circuits that may be used with the 
instrument for .instructional purposes. The last two pos- 
sible modifications will now be described. 

7: Enabling any display area to be switched to any mode 
of operation 

This is an extension of modification 6 and the only require- 
ment is that modification 4 should have been carried out. 
Four complete sets of control switches laid out as in the 
left hand side of Fig. 85 are incorporated. The switches 
are mounted in four rows, one row for each display area, 
and each row contains Venn, Truth, and Karnaugh control 
switches plus switches to control the content of the Truth 
table third column. The switches marked So are pressed 
when it is desired to have no third column (two -variable 
Truth table) in any particular display area. The So 
switches have no connections to them and therefore do not 
appear in any of the circuit diagrams, their sole purpose 
is to mechanically cancel the associated C = 0 and C =1 
switches. 

Each row of switches fitted in this modification (do not 
confuse with modification 8 switches of Fig. 85) consists 
of two sets of three -button miniature radio switches, 
supplied by G. W. Smith, and as specified in the parts list 
for the basic instrument. 

By gating the outputs of the bistables Q and W each 
row of switches is made operative for one display area 
only. The outputs of all the switches are then combined 
in gating to produce the control signals for the basic logic 
circuit. Fig. 86 gives the extra circuitry necessary. 

The outputs of the bistables Q and W are combined in 
NAND gates 1, 3, 4, and 5 to produce signals correspond- 
ing to each display area. These outputs are the_ gative 
form of the required address signal (( W, Q W, Q W, and 
QW). Each of these four signals is fed to a set of three 
mode control switches (Venn, Truth and Karnaugh). The 
output of all switches for the same mode (four each for 
Venn, Truth and Karnaugh) are combined in NAND gates 
18, 20 and 21. For instance, all the Venn switches are 
connected to gate 18 to provide the V control signal for 
the main logic unit. 

Imagine that the following switches are pressed, S1, S7, 
S13, and S18, and also imagine that both the X and the Y 
counter hold all zeros. The bistables Q and W will be 
reset so the Q and W lines will have a voltage upon 
them. Both inputs to gate 1 will therefore be UP and the 
output of gate 1 will be DOWN. Notice that the outputs of 

assistant editor, Wireless World. 

2+ 

3 

4 

Truth table 

Venn Karnough Truth AB only C O C 1 

Si s2 53 

1 1 1 

s6 57 5e 

1 1 1 

Sit 512 513 

1 1 1 

516 517 518 

so s4 55 

So Sg 510 

1 1 1 

So 514 515 I 

1 1 1 

So Sig 520 

Modification-7 

Fig.85. Layout of the switches on the front panel. 
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Compare 

Circuit 1 Circuit 2 

522 

1 1 

524 

1 1 

526 

1 1 

526 

Modification-8 

521 

523 

1525 I 

527 

gates, 3, 4 and 5 will be UP because at least one of their 
inputs will be DOWN. 

The DOWN at the output of gate 1 will appear at the 
input of gate 18 via S1 so that the output of gate 18 will be 
UP, switching the main logic unit into the Venn diagram 
mode of operation. The inputs to gates 20 and 21 will 
either be UP, or open, so that the outputs of these gates 
will be DOWN as will the T and K control signals. Notice 
that because the output of gate 18 is DOWN the output of 
gate 19 will be UP, switching both dians to the Venn 
operating mode. 

Sixteen pulses from the clock generator will trace the 
first column of dots in display area 1. The sixteenth 
pulse will set bistable Q and bring the beam in the c.r.t. 
to the top- left -hand dot of display area two. Now the Q 
and W lines will be UP. 

The output of gate 3 will go down and the outputs of 
gates 1, 4 and 5 will go UP. The output of gate 18 will go 
DOWN and the output of gate 19 will go UP. The V control 
signal will therefore also be DOWN and the dians will be 
switched to the Venn /Karnaugh mode. 

The DOWN at gate 3 will be relayed via S7 to gate 20 
and the K control signal will go UP switching the main 
logic unit to the Karnaugh map mode of operation. All 
other outputs of this circuit to the main logic unit will be 
DOWN. 

Fifteen more pulses from the clock generator will trace 
the first column of dots in display area 1. The sixteenth 
next pulse will set the first bistable in the X counter (E) 
and reset the Y counter to all zeros. Q W will now exist 
and the main logic unit will be switched to Venn operation 
(gate 1, 5, and gate 18/19) in the same way as before. The 
second column of dots will then be traced out, first in dis- 
play area number 1 and then in display area number 2 
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with a change -over to Karnaugh operation in between. 
This process will repeat itself sixteen times with the 

main logic unit being switched from Venn to Karnaugh 
operation as the dot passes out of display area 1 into dis- 
play area 2. After the sixteen repetitions the beam will 
be at the bottom right -hand corner of display area two 
(having scanned both display areas one and two), 512 clock 
pulses will have been generated, the X and Y counter will 
be in the following state ABCDQE FGHW and the main 
logic unit will be in the Karnaugh mode of operation. 

One more clock pulse will drive the counter to 
A BC D Q E F GH W and place the spot at the top left -hand 
corner of display area number three. Q W now exists. 
Gate 4, S13 and gate 21 will cause the main logic unit to 
be switched to the Truth table mode. When display area 
number four is reached QW will exist and gate 5,S 18 and 
gate 21 will keep the instrument in the Truth table mode. 
After 512 more clock pulses both display areas three and 
four will have scanned and the process will repeat itself 
starting with display area number one again. 

At the same time as all this was going on the output 
variables of the instrument, as decoded by the various 
variable forming logic circuits and controlled by the V, 
K, and T control signals derived from Fig. 86, were being 
fed to some sort of external logic circuit. The output of 
this logic circuit was being used to intensity modulate the 

from 
GH (P19/B6) 

c.r.t. beam either directly or via the 1 and 0 character 
generators as dictated by the V, K, and T control signals. 

From the above description it can be seen how any of 
the display areas could have been switched to any of the 
operating modes if desired. If, for instance, S2, S7, S12, and S17 had been pressed, all four displays areas would 
operate in the Karnaugh map mode. If the buffer stages 
only of Fig. 84 were incorporated then a six variable 
Karnaugh map would result. It is advised that these stages 
be added with this modification because of the greater 
flexibility afforded. 

Having described the circuitry required to produce 
the V, K and T control signals it is now necessary to have 
a look at the third column of the Truth table and the Truth 
table variable Tc. 

Output GH from the main logic unit, which, if you re- 
member, addresses the third column of the Truth table, is 
inverted in gate 2 to form GH, and is fed to gates 7, 10, 13 
and 16. Also fed to these gates are the four combinations 
of Q and W which have been inverted in the gates 6, 9, 12 
and 15. The switches S4 (b), S9 (b), S14 (b), S19 (b) select 
C =0 in the Truth table by feeding the outputs of gates 7, 
10, 13, and 16 to gate 22. The output of gate 22 is inverted 
in gate 23 because the main logic unit requires the inverse 
of the Te = 0 signal. For Te = 1 S5(b),S10(b),S15(b), 
S,0(b) and gates 24 and 25 are employed. 

v' r-- Ì v 
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Slob Q 8 W 
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11 

V3 I 

K3 

T3 i 
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514a 
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14 CT3 
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I ú I CT4 
16 "519b (TC -0)404 
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o 
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14 

18 0 0 19 

1 

PI I 

CT4 0,4 I 

V (Pio/ Bs) 

Dions 

K (P5/B8). 

T (P9/B8) 

- o (P21/B5) 

- 1 (P20/05) 

CT (P19/B2) 

Fig.86. The circuit of 
modification 7. 
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Fig. 87. 
The circuit of 
modification 8. 
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1/523b 
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1 from 
Fig. 86 
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35 

36 

39 
3 from 
Fig. 86 

525a 

526 a 

527a 

32 

33 

o 
528a 

These switches can therefore be used to cause all is 
to be displayed in the third column of a Truth table (Te). 
Another pole (a) on the same switches causes the CT or 
CT output variable of the main logic unit to be gated with 
Q and W area addressing signals which are combined in 
gate 26 to provide CT for the main logic unit. This ensures 
that when C =0 in column three of a Truth table CT is pre- 
sented to the external logic circuit, when C =1 then CT is 
output. 

As mentioned earlier the switches So (Fig. 85) do not 
have any electrical connections and serve only to cancel 
out the C = 0 and C = 1 switches so that the C column of 
the Truth table is blank. 

8: Adding individual comparison facilities for each display 
area 
This modification is carried only when modifications 4 and 
7 have been incorporated. It enables up to two external 
logic circuits to be connected to the Display Aid and 
enables any display area to be switched to show the output 
of circuit one or the output of circuit two or the difference 
between circuit one and circuit two. The circuit diagram 
is shown in Fig. 87. 

Z and Z inputs to the instrument are provided by the 
two transistor double inverter stages. The gating system 
is identical to that shown in Fig. 79 and described under 
modification 3, only now there are four of them, one for 
each display area. An additional gate for each display area 
(35, 36, 37 and 38) combines the output of the comparators 
with the area address signals available at gates 6, 9, 12, 
and 15 of Fig. 86. 

The output of gates 35, 36, 37, and 38 are combined in 
gate 39 to provide the Z input for the main logic unit. The 
layout of the switches is shown at the right hand side of 

34 

(S25b 

526b 37 

(527b 

S28b 

4 from 
Fig. 86 

38 

To main 
logic unit 

Fig. 85. Taking area one as an example: closing S21 will 
show the output of external circuit one in area one; pres- 
sing S22 will show the output of external circuit number 
two in area one; pressing both S21 and S22 will show the 
difference between external circuits one and two in area 
one. 

Switch combinations 

It will be interesting at this point to see how the various 
photographs shown in part one of this series (p. 198, 
May issue) were produced. 

In photograph A a binary full adder was connected to 
the display aid, the SUM output was connected to the Z 

input. The switches which were pressed were as follows: 

area one: Truth table (S3);C = 0 (S4),and circuit 
one (S21). 

area two: Truth table (S8); C = 1 (S10) and circuit 
one (S23), 

area three: Karnaugh map (S12); and circuit one (S 25), 

area four: Venn diagram (S 16); and circuit one (S27). 

For photograph B the external logic circuit was an 
AND gate with its output connected to the Z1 input of the 
display aid. The input of the AND gate was connected to 
the output variables A, B and C. Switch positions were 
as follows: 

area one: Truth table (S3);C = 0 (S4),and circuit one 
(921) 

area two: Truth table (S8); C = 1 (S10), and circuit one 
(S23) 
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so 154 
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Fig. 88. A block diagram showing the interconnection of units 
in the type U instrument. 

area three: Venn diagram (S11); and circuit one (S25) 

area four: Karnaugh map (S17); and circuit one (S27) 

In photograph C the output variable A was connected 
directly to the Z1 input and the output variable ek- was 
connected to the Z2 input of the display aid. Switch 
positions were as follows: 

area one: Venn diagram (S1); and circuit one (S21) 

area two: Karnaugh map (S7); and circuit one (S23) 

area three: Venn diagram (Sil); and circuit two (S26) 

area four: Karnaugh map (S 17); and circuit two (S28) 

Two binary adders were used to produce photograph 
D. One of the adders was deliberately made unserviceable 
and its SUM output was connected to Z1. The sum output 

Compare 

1 2 

I 
S211 I S22 

!' 

V1 K1 T1 

From 
modification -4 

circuits 71 

ZN 330 E 

OV ,. 
. OV 

V1 19 K1 

V2 o K2 
18 20 

V3 ó K3 
V4 K4 

ZN330E 

+45V 

Dian 

To the three stages of switching for the other display areas 

ZN 330 E 

OV OV 

T1 Z1 
T2 CT1 Z2 25 0 (TC -0)1 

21 CT2 ' ' 39 , ..v 
T3 26 ' Z3 .Q 22 
T4 CT3 24 23 á (TC - 0)3 

CT4 _i: (TC -O)4 

ZN346E Z N 330 E 

Z1 

+4.5V 

2 
From Z2 

Z1 
transistor 
inverter 
circuits 

(Above) Fig. 89. Part practical layout 
for type U instrument. The 
two i.cs are ZN346Es. 

K T CT Z 

To main logic unit 

TC-0 TC-1 

+4 5V Fig.90. More wiring details of 
the type U instrument. 
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of the serviceable adder was connected to Z2. Switch 
positions were as follows: 

area one: Venn diagram (S1); and circuit one (q - 
area two: Venn diagram (S6); and circuit two (S24) 

area three: Venn diagram (S11); and difference 
(S25 and S26) 

area four: Karnaugh map (S17); and difference 
(S27 and S28) 

The above examples were given in order that the 
reader may see how to operate the instrument so that the 
various logic and switching circuits can be more readily 
understood. 

Building the type U logic display aid 

The prototype instrument was type U as mentioned in 
the list of compatible modifications given last month and 
as such incorporates modifications 4, 7 and 8. It is pro- 
posed to give some practical details of this instrument, 
but of course it would be impossible to give the same 
detail for all 21 types. 

The system block diagram is shown in Fig. 88. This 
does not require any comment, however, it should be of 
value when the time comes to interconnect all the various 
units. 

Fig. 89 gives a wiring diagram for the switching 
circuits for display area number one. The three switch- 
ing circuits for the other three display areas are wired - 
up in almost the same way. The only difference is that 
the GH output of the main logic circuit only requires to 
be inverted once (gate 2, Fig. 86) which is done in Fig. 89. 
This means that when all four stages are wired -up there 
will be three spare two -input gates. These can be used 
to partly fill the need for some of the buffer- amplifiers 
needed for the E and F variables for six- variable 
Karnaugh map operation. 

Fig. 90 shows how the output side of the switching 
circuit is wired -up. The numbers near the integrated 
circuits of Figs. 89 and 90 correspond to the gate number- 
ing in Figs. 86 and 87. 

If one examines Fig. 73 (p.421, September issue) the 
necessary components for modifications 7 and 8 can be 
seen mounted on a board on the extreme right behind the 
mains transformer. The board in the foreground, bolted 
to the main logic unit, contains the parts necessary for 
modification 4. 

Faults on this part of the circuit (modifications 7 and 
8) can be very, very trying. The reader is advised to 
take extreme care with the construction. It is a good 
plan to adopt some form of colour- coding system, par- 
ticularly with the switch wiring, and stick to it. 

The switches themselves do not have any mounting 
holes, so the procedure adopted in the prototype was to 
solder them to mild steel angle which was bolted to the 
front panel; however, this is a matter of personal pref- 
erence. 

The description of the Wireless World Logic Display 
Aid is now complete and we wish you well with the con- 
struction. 

Next month, in the last article in this series, a simple 
modification will be described showing how the aid may 
be used with a 19 -inch oscilloscope and some external 
logic circuits will also be suggested. 

(To be concluded) 
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More 
Letters to the Editor 

(Other letters on pages 518 -19) 

Amplifier efficiency 
Mr. Vanderkooy's letter (August issue, p.381), set me think- 
ing. Why waste audio power in an emitter load, why not 
replace it by a constant current source adjusted to give the 
correct standing current, and, of course, having a relatively 
high dynamic impedance? (Fig. a.). The only a.c. load is 

now provided by R, and so the emitter of the output 
transistor should be at half the supply potential. 

(a) (b) 
With the transistor full on, current through the load will 

be, instantaneously, (V /2)/R and with it cut off, the current 
will be 1. These two currents should be equal, i.e. 1= 1/(2R), 

e.g. with a supply of 30 volts and load of 15 ohms, the 
standing current should be 1 amp. Efficiency should be 
25% if the constant current source is ideal and the output 
transistor has zero saturation voltage. 

To test the theory, I used Mr. Vanderkooy's circuit, 
replacing the 22-ohm emitter resistor by the hurriedly 
devised and far from ideal arrangement of Fig. b. Using a 

supply of 32 volts and a standing current of 1 amp, output 
power at the onset of symmetrical clipping was just over 
5 watts. Increasing the supply to 40 volts and the current 
to 1.2 amps, the maximum output rose to nearly 10 watts, 
an efficiency of about 20 %. This is not a new idea -a 
similar circuit was used by P. F. Ridler for the output stage 
of his "Low Distortion RC Oscillator" (W. W., August 1967, 
p.383), and it needs a fairly large heat -sink area, but ten 
watts or so may be obtained without resorting to water 
cooling! Of course, all one has to do now is to drive the 
lower transistor and one arrives at Mr. Linsley Hood's 
class A circuit! 
IAN G. JOHNSON, 
Farnborough, Hants. 

Radio in airship R100 
The Electrical Engineering Squadron at this Station has 
undertaken to renovate, on behalf of the Royal Air Force 
Museum, the experimental receiver, Type RX18A, from 
the R100 airship. 

We would be grateful if you could publish this appeal for 
information on the receiver, especially with regard to 
valve types and coil winding details. 
R. M. HARRISON (F/0), 
R.A.F., Syerston, 
Newark, Nous. 
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Test Your Knowledge 
Series devised by L. Ibbotson" B.Sf...1.Inst.P.. M.I.E.E.. AI.I.E.R.E. 

18.: Waveguide components and techniques 

In all the questions it is assumed that the 
basic waveguide is standard rectangular and 
that it is propagating the dominant mode. 
1. The behaviour of a waveguide com- 
ponent or circuit can often be inferred by 
analysis of the equivalent twin- transmission- 
line circuit. In constructing the analogue 
the transmission -line wires are taken to lie: 

(a) along the centre lines of the broad walls 
of the guide 
(b) along the centre lines of the narrow 
walls of the guide 
(c) along a pair of opposite corners of the 
guide 
(d) along a pair of adjacent corners of the 
guide separated by a broad guide wall. 

2. If a waveguide component, in which 
changes of guide dimensions occur, is to be 
designed with the aid of the equivalent 
transmission -line circuit, appropriate values 
of line impedances to use for the various 
guide sections are in each case: 

(a) the wave impedance of the section of 
guide 
(b) the wave impedance multiplied by the 
narrow guide dimension 
(c) the wave impedance multiplied by the 
wide guide dimension 
(d) the wave impedance multiplied by the 
narrow guide dimension and divided by 
the wide guide dimension. 

3. A waveguide component may be found to 
contain an "iris" (a thin metal plate or plates 
perpendicular to the guide axis extending 
part of the way across). The purpose of the 
iris is generally to: 

(a) protect the component by providing a 
point at which sparking will occur first if 
the component is overloaded 
(b) "match out" a mismatch in the com- 
ponent 
(c) suppress higher order modes 
(d) prevent dust from reaching certain 
parts of the component. 

4. A waveguide component is required to 
have a slot in the guide wall parallel to the 
axis of the guide, and the slot must not 
radiate a significant amount of microwave 
energy. The slot: 

(a) may be anywhere in the guide walls 
(b) may be anywhere in a wide wall, but 
must not be in a narrow wall 
(c) must be either along the centre line of 
a wide wall or a narrow wall 
(d) must be along the centre line of a wide 
wall. 

*West Ham College of Technology, London, E.15. 

5. In order to determine, with the aid of a 
Smith Chart, a point at which a susceptance 
can be placed to match a mismatched 
waveguide termination, three of the follow- 
ing need to be known (and nothing more). 
Select the redundant information: 

(a) the v.s.w.r. 
(b) the position of the voltage minimum 
nearest to the source of mismatch 
(c) the frequency 
(d) the guide -wavelength. 

6. The principle of reciprocity is obeyed: 
(a) by all waveguide components 
(b) by no waveguide components 
(c) by all waveguide components except 
certain ferrite devices 
(d) only by certain waveguide components 
containing ferrites. 

7. If the construction of a waveguide com- 
ponent requires two similar small 
discontinuities to be introduced into the 
guide, the distance between them: 

(a) should be as small as possible 
(b) should be as large as possible 
(c) should be a whole number of half 
guide- wavelengths. 
(d) should be an odd whole number of 
quarter guide- wavelengths. 

8. In a microwave resonant cavity the electric 
and magnetic fields: 

(a) have maximum amplitudes which 
coincide in space, and are in phase 
(b) have maximum amplitudes which 
coincide in space, and are in phase quad- 
rature 
(c) are in phase, and the maximum ampli- 
tude of one coincides in space with the 
minimum amplitude of the other 
(d) are in phase quadrature, and the 
maximum amplitude of one coincides in 
space with the minimum amplitude of 
the other. 

9. It is desired to build a resonant cavity, to 
resonate at a given frequency, having as high 
a Q as possible (the general form of the cavity 
being specified). The cavity should be de- 
signed to have: 

(a) as large a-volume as possible 
(b) as large a surface area as possible 
(c) a maximum ratio of volume to surface 
area 
(d) a minimum ratio of volume to surface 
area. 

10. A resonant cavity terminates a 
waveguide. The v.s.w.r. in the guide at the 

resonant frequency of the cavity is found to 
be 2:1 and the position of the standing -wave 
pattern at resonance is the same as its posi- 
tion when the frequency is well away from 
resonance. The coupling parameter of the 
cavity is: 

(a) zero, (b) f, (c) unity, (d) 2. 

11. Most microwave generators require to 
feed a waveguide in which the V.S.W.R. at 
the input does not exceed a specified value 
(often 1.5:1). If a generator feeds a 
waveguide with a large mismatch the main 
effect is: 

(a) electrical breakdown in the waveguide 
(b) a reduction of power output from the 
generator in all cases 
(c) a change in generator frequency only 
(d) both power output and frequency 
instability. 

12. In a waveguide choke coupling an effec- 
tive good contact is achieved at the 
waveguide wall by moving the actual point 
of physical contact one quarter wavelength 
back along a half -wave short -circuited guide 
section (the choke). The choke ring cut into 
the flange always has a much wider slot than 
the gap between the flanges (which forms the 
first half of the choke). The reason for this is: 

(a) convenience of manufacture 
(b) to give the joint broad -band proper- 
ties. 
(c) to prevent arcing at the corner 
(d) so that dirt will not be trapped in the 
choke ring. 

13. In a simple coaxial line to waveguide 
transformer (probe launching section) the 
distance between the probe and the short - 
circuit in the guide should be approximate- 
ly: 

(a) one half free -space wavelength 
(b) one half guide wavelength 
(c) one quarter free -space wavelength 
(d) one quarter guide wavelength. 

14. In a directional coupler the coupling 
holes: 

(a) must be in broad faces of both 
guides 
(b) must be in narrow faces of both 
guides 
(c) must be in the broad face of one 
guide and the narrow face of the other 
(d) may be either in the broad faces of 
both guides or the narrow faces of both 
guides. 

15. In a compensated magic T (hybrid 
junction): 

(a) each arm is isolated from the other 
three 
(b) each arm is isolated from two of the 
other three 
(c) each arm is isolated from the arm 
opposite 
(d) only one pair of arms are isolated 
from each other. 

16. Of the forms of attenuator listed below 
one reflects energy rather than absorbing it. 
It is: 

(a) the resistive film attenuator 
(b) the piston attenuator 
(c) the flap attenuator 
(d) the rotary vane attenuator. 

Answers and comments, page 549 
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Detectives? 
Our clue finders are "battery powered" for portability; 
"tough" for reliability; and economica. "" 

Our range of portable battery /mains oscilloscopes covers the 
majority of service requirements. 

Advanced technology and design ensure fast detection of 
equipment failure. 

we'll solve your problem 
Prices from £130. 

For further advice or technical information write or ring. 

SE Laboratories (Engineering) Limited. North Feltham Trading Estate, Feltham, Middlesex. 

Telephone:01.890.1166 85246(sales);01.890 5876(works).Telegrams: Selab, Feltham. Telex: 23995. 

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

WW -126 FOR FURTHER DETAILS 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, 
or are engaged in the industry and wish to prepare for 
a recognized examination, ICS can further your tech- 
nical knowledge and provide the specialized training 
so essential to success. ICS have helped thousands of 
ambitious men to move up into higher paid jobs -they 
can help you too! Why not fill in the coupon below and 
find out how? 

Many diploma and examination courses available, in- 
cluding expert coaching for: 

C. & G. Telecommunication Techns'. Certs. 
C. & G. Electronic Servicing 
R.T.E.B. Radio/T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

NEW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and practice 
of valve and transistor circuits, and servicing work while building 
your own 5 -valve receiver, transistor portable, and high -grade 
test instruments, incl. professional -type valve volt meter - 
all under expert tuition. Transistor Portable available as separate 
course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio. T.V. and Electronics. 

1 INTERNATIONAL CORRESPONDENCE SCHOOLS 

I NAME 

Dept. 222, Intertext House, Stewarts Road, London, S.W.8 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam 

I ADDRESS 

l 
060 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
WW -12S FOR FURTHER DETAILS 
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RADIO & TV SERVICING 
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Repair data on 

Colour TV 

1 

MONO TV. RADIOS. 

RADIOGRAMS. CAR 

RADIOS. RECORD 

PLAYERS. TAPE RE 

CORDERS. 

I 

I 
I 
I 

ISignature 

Here in 4 handy volumes you have on 
call the vital repair information needed 
to beat the frustration and time loss that 
fritters away the opportunity to earn 
more. Packed with 2,657 circuits. printed 
panel and component layout diagrams. 
tables and waveform graphs. it covers over 
1,000 of the popular 1965 -69 Ns. Radios. 
Radiograms. Car Radios. Record Players. and 
Tape Recorders -including the latest infor- 
mation on COLOUR TV. 

GUARANTEED MONEY SPINNER 
Written by a team of expert Research 
Engineers, Radio & TV Servicing speeds up 
repair work for year after year- there's no 
other publication like it and is much sought 
after in the trade -guaranteed to speed up 
repair work and increase your earnings. 

OVER 2,175 PAGES 
Over 1,000 popular models 
from 1965 -1969. 
ALL THESE MAKES COVERED 

Aiwa. Alba, Baird, Geogram. Beoht, Blaupunkt. 
B.R.C.. Bush. Carousel. Cossor, Dansette, Decca, 
Defiant, Dynaport. Dynatron. Eddystone. Ekco. 
Elizabethan. Ever Ready, Ferguson, Ferranti. 
Fidelity. G E C.. Grundig. Hacker H.M.V.. Hitachi. 
Invicta, K.B.. Klinger. Kolster- Brandes, Loewe - 

Opta. McMichael. Marconiphone. Masteradio. 
Monogram. Motorola. Murphy. National. New - 
matic, Pam. Perdio, Peto -Scott. Philco, Philips. 
Portadyne, Pye, Radiomobile, Radionette. R.G.D., 
Regentone. Roberts' Radio. Robux, Sanyo. Sharp. 
Smith's Radiomobile, Sobel, Sony, Standard, 
S.T.C.. Stella. Stereosound, Telefunken, Teletron, 
Thorn. Trans Arena. Ultra. Unitra, Van Der Molen. 
World Radio. 

Examine Radio & TV Servicing at home without 
obligation to buy send no money--just post 

coupon today. 

Sent by post on 7 days 

FREE TRIAL 
To: Buckingham Press Ltd., P.O. Boo 14, Gatehouse Rd., Aylesbury, Books. Please 
send RADIO 6 TV SERVICING -4 volumes, without obligation to buy i will return the 
books in 8 days or post I Full cash price of E16, o Tick 

Mn X720 /- dep. and 16 monthly payments of 20/ -. paying L17 in all 

Full Name 

III you are under 21 your father must fill in coupon.I 

(BLOCK LETTERS PLEASE) 

Address 

County 

Occupation 

Mr. 
Mrs. 

RV4/5083 Miss 

WW -129 FOR FURTHER DETAILS 
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CDU 110 

20 MHz Dual Channel 
5 mV /cm Sweep Speeds 
to 40 nS/cm Sweep Delay 

CDU 120 

50 MHz 5 mV /cm 
25 MHz 1 mV /cm 
Dual Channel.Sweep Delay 

CDU 130 

15 MHz 5 mV /div. 
Mains /Irternal Batteries 
16.5 lbs. including battery 

CDU 150 

35 MHz Dual Channel 
5 mV /cn- Sweep Speeds to 
20 nS /cn Sweep Delay 

cos soll FIRST IN SCOPES 

Please write or phone for further details: 
Cossor Electronics Limited, Instruments Division. 
The Pinnacles, Elizabeth Way, Harlow, Essex. Telephone: Harlow 26862 

WW -107 FOR FURTHER DETAILS 
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rare 
The apertures in a cathode ray tube gun must 
be aligned precisely in spite of production 
tolerances in the six or more electrodes in- 
volved. Errors of the order of a tenth of a thou 
make all the difference if a round, crisp spot 
is to be maintained. The requirement is a 

dead fit for each component, no less. To this 
end, BRIMAR have developed their own 
methods for the production of assembly jigs 
to meet these exacting requirements. 

Even after assembly in such accurate jigs 
as these, the guns are still subjected to 
rigorous 100% inspection; including a final 
optical testof alignment, where even frac- 
tional differences mean rejection. 

And in addition to this, BRIMAR have an 
unparalleled capability in chemistry, electron 
optics and vacuum physics enabling them to 

offer the widest design diversity backed by a 
personalised customer service. This service, 
provided by engineers with extensive ex- 
perience of the electronics industrw, covers 
advice on tube characteristics, cperating 
conditions and associated components. 

Tailored packaging and reliable delivery 
to meet production schedules are also part of 
the BRIMAR Service. 

Want to know more about BRIMAR 
Industrial Cathode Ray Tubes ?-ask to see 
our latest catalogue. 

THO- R- N Thorn Radio Valves and Tubes Ltd. 
7 Soho Square, London, W1 V 6D Tel : 01-437 5233 

WW -108 FOR FURTHER DETAILS 
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World of Amateur Radio 

Local authorities and 
amateurs 
British amateurs are concerned at the difficul- 
ties which are sometimes encountered from 
local and government authorities in the 
installation of transmitting and receiving 
aerials on residential property (often it 
seems as an outcome of complaints of television 
interference). The main problems arise from 
the Town and Country Planning Act, 1962, 
which is increasingly being interpreted as 

requiring that planning permission should 
be obtained for even relatively modest masts 
and towers and aerial arrays. 

A further threat is that, with the availability 
of all- u.h.f. television, some local authorities 
are believed to be preparing to extend their 
regulations to v.h.f. aerials (for example 
for the 70 or 144 MHz bands) which would 
previously have been regarded as of roughly 
similar construction to domestic television 
aerials and therefore not requiring planning 
permission. Attempts by the R.S.G.B. to 
exclude from planning permission aerial 
masts and towers of under 35ft in height and 
carrying typical amateur aerials have been 
rejected by the Minister of Housing and 
Local Government. The Ministry claims 
that the local planning authorities should 
continue to have the opportunity to consider 
individual proposals. 

Some amateurs have also been faced with 
demands from local authorities for an 
increase of rateable values of homes where 
there is a large amateur aerial installation. 
While to date it seems that most of these 
demands have been successfully contested, 

the Treasury has rejected an R.S.G.B. request 
that no such proposals for rating increases 
should be made. 

There can be little doubt that current 
legislation provides the authorities, where 
they so wish, with the means to harass, 
rather than encourage, amateur activity. 

Birth of broadcasting 
Regular broadcasting in the U.K. was 
initiated, not only at the request of, but 
through the insistence of the experimental 
amateur -so commented Wireless World 
in 1923. This era has been recalled recently 
by special amateur v.h.f. and h.f. contests 
held as part of the Dutch commemoration of 
what (at last) is now generally regarded as 
the start, 50 years ago, of the first regular 
radio broadcasting service in the world - 
the concerts and talks broadcast over PCGG 
at The Hague from November 6th, 1919 
onwards. These concerts were initiated and 
advertised by a young Dutch engineer Hanso 
Idzerda who, even before the first World War, 
had founded a Technical Wireless Bureau 
and who, in 1917, had persuaded Philips at 
Eindhoven to manufacture what became 
known as the Philips IDZ valve. 

The Hague concerts pre -dated those from 
KDKA, Pittsburg, which has often been given 
credit for the start of regular broadcasting. 
Incidentally, the first musical transmission was 
made by Fessenden on an h.f. alternator 
station in 1906. 

Idzerda's later life was marked by dis- 
appointments, with his pioneering achieve- 
ments often belittled as large firms came into 

Arthur Robinson, G3MDW, 
secretary of the Northern Heights 
Amateur Radio Society, Yorkshire, 
photographed during a visit to 
W1BB, the well -known station near 
Boston, Massachusetts of Stewart 
Perry, the veteran "Top- Band" 
(1.8MHz) enthusiast. The current 
"Top Band" DX season has 
opened with a number of notable 
long -distance contacts including 
several between Australia and the 
Eastern United States. 

the field. His death was equally tragic. He was 
executed by the Germans in November 1944 
on suspicion of espionage when caught 
searching for fragments of an exploded V2 
rocket in a prohibited area. 

There can be little doubt that the Dutch 
concerts helped create the demand by 
wireless enthusiasts in the U.K. for the start 
of regular broadcasting. In 1921, following 
an appeal in Wireless World, about f750 was 
subscribed by British enthusiasts to allow 
the concerts to continue. 

Television interference 
The recently released Post Office statistics 
for cases of interference to television and radio 
reception in 1968 show a marked increase 
in the number ascribed to amateur and 
other transmitters. Of 70,254 interference 
cases closed by the P.O. investigators, 1151 
or just over 1.5% were ascribed to amateur 
transmitters. The number has risen appreci- 
ably in the past five years or so. It is widely 
believed by amateurs that modern TV receiver 
installations, particularly those fitted with 
transistor wideband mast -head (or back -of - 
set) pre -amplifiers, are much more susceptible 
to strong local signals on frequencies far 
removed from the TV channels than older 
receivers. Another increasing problem is the 
number of viewers using set -top aerials which 
can be much more susceptible to interference. 

Amateurs are however hoping that the 
spread of u.h.f. television will result in a 

marked easing of the position, since instances 
of amateurs causing interference on Bands 
IV and V are far rarer than on v.h.f. 

The Post Office statistics also show the 
rising incidence of interference generated by 
thermostat controls in domestic gas and 
oil -fired central heating systems, particularly 
after some months of operation. Electrical 
interference from such contact devices now 
exceeds that from electric motors, previously 
the most frequent cause of interference. 

In Brief: Membership of the R.S.G.B., in the 
year to June 30th, rose by 1347 to a total of 
15,392 -this compares with an increase of 
644 in the previous year. The membership now 
includes rather over one -half (some 8000) 
of all British licensed amateurs. Its over- 
seas membership is 1378 .... The Australian 
Post Office has approved the installation by 
amateurs of unattended v.h.f. repeater 
stations operating on the 144 -MHz band .... 
The French P.T.T. is to support, at the next 
congress of the Universal Postal Union, a 

proposal that would admit QSL cards in the 
"small packet" post .... The Scottish v.h.f. 
convention is being held at The Carlton Hotel, 
North Bridge, Edinburgh, on October 26th; 
the convention includes a dinner, lectures and 
an exhibition (GM3OWU, "Westerlea ", 9 

Juniper Avenue, Juniper Green, Midlothian, 
EH14 5EG) .... For the first time amateurs 
have spanned the English Channel using the 
10-GHz band. Dain Evans, G3RPE, operating 
portable near Dover contacted the French 
amateur station F2FO/P near Cap Gris Nez. 
The British station had an output of only 
15mW with a 10 -inch dish aerial. 

PAT HAWKER, G3VA 
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New Products 

Sub -miniature Television 
Camera 
A sub -miniature television camera ,type BC1103), 
believed to be the smallest commercially available 
in the world, has been designed by E.M.I. for 
inspection of the inside of pipes and for operation 
in inaccessible locations under arduous con- 
ditions. The BC1103 consists of two units, the 
cylindrical camera head and a camera control 
unit. The camera head measures only 24mm in 
diameter and 122mm in length, is complete with 
integral lens and lighting unit, and is sealed to 
prevent the ingress of moisture and dirt. A 13mm 
(1-inch) vidicon camera tube is used and the high 
performance head amplifier employs f.e.ts and 
integrated circuits. The lens lighting unit incor- 
porates a lens with an angle of view of approxi- 
mately 40'. The f /6 camera lens gives adequate 
depth of field for pipes of bore from 25mm to 
65mm. The camera head can be connected to its 
associated control unit by up to 65m of steel 
reinforced camera cable. The camera control unit 

(shown in the photograph with the camera) 
weighs only 19kg. The control unit provides all the 
power, scanning and processing circuits for the 
camera channel. Broadcast type 625 /525 line 
synchronizing pulses ensure compatibility with 
all makes of video monitors and video tape record- 
ers. Three camera controls (target, beam and 
electrical focusing), in addition to the lighting 
intensity controls and the power on /off switch are 
mounted on a recessed front panel. An air pump 
is fitted to the camera control unit to provide 
cooling and to enable the camera head to be 
operated continuously in ambient temperatures 
up to 45 °C. E.M.I. Electronics Ltd, Hayes, 
Middx. 
WW307 for further details 

Digital A.C. /D.C.Multimeter 
Apart from the benefits gained from a digital 
display, the TE 360 multimeter from Guest 
International exhibits best -case accuracy figures 
of ± 0.1% of reading, + 0.1% of f.s.d., and is 
capable of a wide variety of measurements. 
These include 20 ranges covering a.c. and d.c. 
voltage and d.c. current, and five ranges of 
resistance. Voltage may be measured up to 1kV, 
current up to 2A, and resistance up to 2M SL 

Input impedance varies from 10M S) to 1 kM S1 on 
d.c. volts and is 10M Q on all a.c. voltage ranges. 
The display includes 3 digits and over -range 
indication, polarity and decimal points. Readings 
are given at 0.2s intervals and there are optional 
facilities for b.c.d. and print command outputs. 
Power requirements are 115 or 230V, 50 to 
60Hz. A battery version is available. Price £198. 
Guest International Ltd, Nicholas House, Brig - 
stock Road, Thornton Heath, Surrey, CR4 7JA. 
WW327 for further details 

Video Test -signal Generator 
A complete set of signals for checking and 
measuring the video characteristics of television 
studio equipment, transmission links and trans- 
mitters is provided by a new test -signal generator 
available from Pve Unicam. All signals generated 
conform to C.C.I.R., I.E.C., and C.M.T.T. re- 
quirements. The generator, Philips PM 5572 /74, 
features integrated-circuit design virtually 
throughout and consists of three modules which 
are housed in a case 132mm high. The three 
units -blanking mixer and power supply unit, 
sine -wave generator and pulse generator -are 
interconnected by either cable or plug -in con- 
nectors, and the complete generator can be ex- 
panded through the addition of further modules. 
The sine -wave unit can be used as a fixed -fre- 
quency, multiburst or video -sweep generator. In 
the first mode of operation it provides 1 -10MHz 
signals variable in 1MHz steps. In the second, it 
produces 1 -5MHz multiburst signals with or 
without black -white reference lines, and in the 
third it gives sweep signals from 100kHz- 
10MHz with or without 1MHz markers. 
Various types of test signal for checking the 
performance of video-transmission circuits, video- 
amplifiers, etc., are provided by the pulse genera- 
tor unit. These include square -wave, sawtooth, 
staircase and sine' signals. Square -wave signals 
are available with repetition rates of 0.5 and 
50Hz, and 15 and 250kHz, and all have risetimes 
of less than 60ns. However, filters can be switched 
in to ensure standard risetimes. Sawtooth signals 
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provided consist of line -frequency sawtooths with 
or without intermediate lines at the black -white 
level. The staircase signal has either five or ten 
steps. Both types of signal can have superimposed 
1 -10MHz or colour sub -carrier signals added in 
the blanking mixer. Where a superimposed colour 
sub-carrier is used with the above signal, it is also 
possible to switch in a colour -burst signal. The 
amplitude of all components in the composite 
signal can be adjusted via controls on the blank- 
ing mixer, and other controls permit, for example, 
black -white signals to be clipped or limited as 
required. It is also possible to invert the set -up 
level and include or exclude frame information 
from the composite signal. Pye Unicam Ltd, York 
Street, Cambridge. 
WW310 for further details 

Four -quadrant Multiplier 
Philbrick /Nexus Research, is now offering a small 
four -quadrant multiplier. The model 4450 is 
compatible for use as a computing element in the 
laboratory and, in applications where an accurate 
multiplication process is required with no 
limitations as to the polarity of the input signals. 
Several applications such as modulation, fre- 
quency doubling, and power measurements, can 
be accomplished using the model 4450. The 
multiplier operates at rated accuracy to 10kHz 
with full output voltage capabilities to 100kHz. 
Its output is representative of the instantaneous 
product of two input signals. Only one external 

PHIL BRICK /NEXUS 

trim is required for setting up. An optional scale 
factor trim may be used to improve accuracy 
to ±0.6% typical ( ±1`( maximum) referred 
to 10V full -scale output. When scale- factor trim 
is not used, accuracy is + 1% typical and ±2% 
maximum. The price of the model 4450 in quan- 
tities of 1 -9 is £41 lOs each. Philbrick /Nexus 
Research, 81a North Street, Chichester, Sussex. 
WW309 for further details 

Frequency -synthesized Drive 
Unit 

An h.f. drive unit, designated type GK 203, is 
announced by the Communications Division of 
Redifon. All solid -state and self -contained, with 
integral power unit, the GK 203 uses frequency 
synthesis to develop 285,000 channels in 100Hz 
steps from 1.5 to 30MHz and to generate modu- 
lated signals in seventeen selectable modes of 
transmission. The new unit can be used with 
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most h.f. transmitters and linear amplifiers. While 
the GK 203 will accept an input from an external 
frequency standard, it incorporates an internal 
reference source which can be used as a standard 
for other equipment. Where several of these drive 
units are used, an economy may be effected by 

omitting the reference source from all except one 
master unit. Transmission modes cover c.w., 
m.c.w., d.s.b., compatible a.m., s.s.b. with fully 
suppressed carrier or with pilot carrier at -16dB 
or - 26dB levels, and, as an optional extra facility, 
i.s.b. at either of two pilot carrier levels. On all 
services employing a single sideband the u.s.b. or 
l.s.b. mode is selectable by a front -panel switch. 
Automatic volume compression can be switched 
in to maintain a high modulation index even at 

low speech levels, and automatic voice or tone 

activation of transmit /stand -by switching can also 

be selected. Sidetone and two forms of muting are 

available for associated receiver, to provide aerial 

muting or a.g.c. desensitizing. Redifon Ltd, 
Broomhill Road, Wandsworth, London S.W.18. 

WW329 for further details 

6,000 -watt Amplifier 
A 6,000 -watt amplifier has been developed by 

Derritron. Whilst primarily designed for operating 
with a 19501b thrust vibrator, this amplifier can 

be used as a variable frequency power source. 
The amplifier incorporates an oscillator and a 

closed- circuit water cooling system, and uses 

silicon transistors throughout. Check -out facili- 
ties are included and the amplifier is protected 
against overload. Derritron Electronics Ltd, 
Sedlescombe Road North, Hastings, Sussex. 

WW314 for further details 

Multi- waveform 
Generators 
The series 500 waveform generators from 
Environmental Equipments is designed to pro- 
vide the functions of many different instru- 
ments, such as square-wave generator, sine -wave 
oscillator, sweep generator, f.m. modulator, 
variable repetition -rate pulse -generator, ramp 
and taster generator, stimulation and simulation 
signal in medical research, control signals for 
aerospace and environmental testing. These 
generators feature bipolar -sine, square, triangle, 
ramp, reverse ramp and pulse outputs. In addition 
models 504B and 505B add haversine and haver - 
triangle waveforms. The wide frequency range 
extends from 0.0001Hz (greater than 2 hours) 
to 1MHz (1fs) covering requirements from 
biological to radio frequencies. Models 5038 and 
505B offer precise control of frequency by an 

external voltage. By applying a 0 to + 5V, 0 to 
- 5V, or 0 to ± 24V the frequency can be swept 

over a 50:1 range -usable range is 100:1. All 
models have triple output amplifiers giving push - 

pull output if required, high output voltage, 

and adjustable d.c. offset. Gating, triggering 
(single shot) and variable start/stop phase are 

also available. Typical waveform specifications 
are: sine distortion, less than 1 %, triangle 
linearity better than 99% , square wave rise/fall 
times 50ns. Environmental Equipments Ltd, 
Denton Road, Wokingham, Berks. 
WW338 for further details 

Solid -state High- voltage 
Equipment 
Miles Hivolt have produced an instrument enab- 
ling a 25kV 1 mA supply to be contained within a 

panel height of only 133mm. The output of this 
instrument, the Hivolt TH25, can be short- 
circuited indefinitely, or load flash -over can occur 
without damage either to the driver transistors or 
the associated circuits. Plug -in printed circuit 
boards are used in a modular design. The e.h.t. 
generator comprises an oscillator module and a 

moulded voltage multiplier stack. The TH25 is 

fully metered for current measurement. The 
voltage is set by means of a ten -turn poten- 
tiometer. Although the Hivolt TH25 is produced 
in such a small size, heat dissipation has been 

kept extremely low and there is no undue tempe- 
rature rise. The equipment is designed for bench 

or rack mounting. Alternatively, the company are 
supplying the model TH2O which may be accom- 
modated in manufacturers' equipment and as 

such does not require metering. In this case the 
voltage adjustment is by means of a ten -turn 
preset potentiometer normally set by the user 
within the range 10 -20kV. Miles Hivolt Ltd, 
Shoreham, Sussex. 
WW306 for further details 

Transistor -switched 
Indicator Lamps 
Available from Oxley Developments is a new 

range of transistor -switched indicator lamps, for 
use with negative logic. They use a p-n -p transist- 
or, and are switched ON by a negative signal. The 
new units have complementary characteristics to 

the current range of transistor -switched indicator 
lamps. The "Barb" feature permits simple fixing 
on the front of the panel and allows close group- 
ing of the units. The removable lens cap, available 
in seven colours, facilitates bulb replacement 
from the front of the panel. Also, lens caps can be 

supplied which are virtually unbreakable. Oxley 
Developments Company Ltd, Priory Park, L'Iver- 
ston, North Lancs. 
WW319 for further details 

Digital Integrated Circuit 
Tester 
A compact, low cost, integrated circuit tester, 
manufactured by John Reeve Instruments, (de- 

signated the 51B) provides push- button selection 
of any test pin on most standard types of d.t.l. and 
t.t.l. circuits. Measurements are displayed on a 

5in scale- length meter. Fully protected against 
overload and fitted with self -contained variable 
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power supplies and a pulse generator, the instru- 
ment is completely portable. Flexibility in opera- 
tion is assured by utilizing manual control and 
dispensing with the need for programming cards. 
Up to 16 circuit pins are provided for on the basic 
instrument and packages of any configuration 
may be tested by using test sockets with adaptors 
which plug into the front panel of the instru- 
ment. The tester can be used in conjunction with 
various items of ancillary equipment for checking 
other types of logic or displaying circuit charac- 
teristics on a transistor curve tracer. Fully auto- 
matic functional tests and semi -automatic test 
sequencing can be carried out using special 
plug -in units. Price £235. John Reeve Instru- 
ments, 8 Ownstead Gardens, South Croydon, 
Surrey. CR2 OHH. 
WW303 for further details 

Digital Clock and Time 
Code Generator 
A series of integrated circuit digital clocks and 
time code generators is available from Sintrom 
Electronics. The digital clock, the 30,000, 
designed for use with computers, data logging, 
data processing and digital readout systems 
requiring real or elapsed time inputs, is avail- 
able in over 7,000 standard versions. Outputs, 
in b.d.c. or Nixie decimal front panel displays, 
can be in units of less than a second or as long 
as a month. The b.c.d. output is available in 
serial and/or parallel format. A wide variety 

of timebases is available. An interlock circuit 
allows the external system to `hold' the clock 
during readout without introducing any timing 
error. The time code generator, which pro- 
vides I.R.I.G. and N.A.S.A. time code formats 
in both modulated carrier and level shift forms 

in addition to b.c.d. outputs, provides timing 
information to analogue recorders as well as to 
digital systems. Many versions are available 
with choices of timebase, power supply, output 
format and displays. Sintrom Electronics Ltd, 
2 Castle Hill Terrace, Maidenhead, Berks. 
WW331 for further details 

L.F. Signal Generator 
A v.I.f. and l.f. signal generator ,type 422) is 

announced by the Airmec division of Racal. It is a 

solid -state crystal- monitored digital -display in- 
strument, and has a continuously variable out- 
put from 0.005Hz to 50kHz. The 10V square 
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and sinewave outputs are available via a built -in 
matched 600 S2 80dB attenuator and an un- 
attenuated triangular output is provided at 5V 
p-p about earth. The 422 is suitable for many 
applications, including the audio, servo and medi- 
cal fields. A coarse tuning control gives con- 
tinuity of tuning by making the direction of 
rotation for frequency increase reversible for suc- 
cessive half -ranges of the frequency decade 
switch. This "zig -zag" arrangement obviates the 
necessity of reversing the coarse control back over 
its full travel when switching between decades. 
Accuracy is up to ±2 parts in 10' with stability 
of 1 in 104 over 30min. The precision with which 
selected frequencies are displayed is demonstrated 
by the least significant digit in the readout indi- 
cating micro-hertz for the lowest frequency range. 
The use of high- frequency basic oscillatory cir- 
cuit ensures that the output frequency can be 
altered with no appreciable time delay. This, 
together with the fast presentation readout time 
of 110 milliseconds for any frequency, enables 
changes of output frequency of the instrument 
to be effected and displayed instantaneously. 
Racal Instruments Ltd, Bennet Road, Reading, 
Berks. 
WW302 for further details 

Miniaturized Reed Switch 
The FR/Hamlin reed switch MTRR -2 has been 
reduced in size. The glass length is now 
0.54in (13.7mm) instead of 0.625in, but the 
diameter remains at 0.090in. Contact rating 
is 10W maximum at 250mA. The off -centre 
gap makes the MTRR -2 ideal for permanent 
magnet applications. FR Electronics, Wimborne, 
Dorset. 
WW334 for further details 

Megohmmeters 
General Radio have announced two new megohm- 
meters; types 1863 and 1864. These meters are 
useful for measuring insulating materials as well 
as capacitor or semiconductor leakage. Although 
similar in appearance and accuracy, their operating 
ranges differ in order to meet differing needs. 
The 1863 can measure resistances from 50k 12 to 
20 T S2 (2 x 10" S-4 at five test voltages from 
50 to 500V. The 1804 (illustrated) can 
measure resistances from 50k S1 to 200 T S2 

at 200 test voltages from 10 to 1000V. Each 

has an output voltage that is proportional to 
meter reading for limit testing. General Radio 
Company (U.K.) Ltd, Bourne End, Bucks. 
WW301 for further details 

Op. Amp. Power Supply 
Weir's compact new model 915 /912 power supply 
is suitable for use with most makes of operational 
amplifier requiring a balanced 12 or 15V regulat- 
ed d.c. supply at currents up to 100mA. The 
units have long -term overload and short -circuit 
protection effected by constant current limiting at 
approximately 120% of rating. The two outputs 
can also be used in series to provide single 
outputs of 30V or 24V at 100mA. Both outputs 
have dual remite sensing for use where the 
power unit has to be located at some distance 

from its load. Connections can be made via a 
printed circuit edge connector which is supplied 
with the unit. Regulation drift is less than 
0.05%. Ripple and noise are less than lmV p-p. 
Weir Electronics Ltd, Durban Road, Bognor 
Regis, Sussex. 
WW318 for further details 

Wire -wound Resistors 
Impectron now distribute a resistor, called the 
Cerwistor, in which instead of the usual method 
of winding the resistance wire on the outside of a 
tube or bar of porcelain it lies inside the porce- 
lain. This construction ensures that even the 
thinnest resistance wire is given mechanical 
protection. The Cerwistor is small in relation to 
the rated dissipation, and its flat body takes up 
very little space. It is available in 3 -, 5 -, 8- and 
10 -watt ratings at standard preferred values as 
recommended by I.E.C. series E24 which means 
24 values between 1 and 10, between 10 and 100, 
etc. The insulation resistance is greater than 
1000M Q (with silicon protection even greater 
than 100,000M .(4. Standard tolerance is ± 5% of 
the nominal resistance value, better tolerances can 
be supplied as specials. Impectron Ltd, King 
Street, London W.3. 
WW315 for further details 

Miniature Stabilized Power 
Unit 
The PU40 miniature power unit from Fenlow 
provides stabilized d.c. voltages between - 10V 
and ; 15V set by two external resistors. The 
input is the mains supply of 210 to 225V 40 to 
60Hz. It is an encapsulated unit measuring 
approx. 82 x 63 x 25mm and has the following 
performance. Output current 40mA'on each line 
with short-circuit protection. Line regulation is 
0.01`,r for input voltage variation between 210 
and 255V. The no-load to full -load regulation is 
0.01 %, and the total noise and ripple less than 
2mV on each line. The unit is intended to drive a 
number of operational amplifiers, but its price of 
£20 should mean that it will find much wider 
applications as a building block for use in small 
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mains -powered instruments and also for ex- 
perimental work in the laboratory. Fenlow Elec- 
tronics Ltd, \Vhittet's Eyot, Jessamy Road, Wey- 
bridge, Surrey. 
WW308 for further details 

Contact Cleaner 
A glass fibre eraser available from Garforik 
Lilley and Brother is suitable for contact and 
commutator cleaning, as well as for the pre- 
paration of joints prior to soldering. This brush 
will remove not only oxidization, but many 
forms of contamination from copper, aluminium, 
steel, etc., without damage to the components. 
The eraser consists of a stiff glass fibre brush 
mounted in a pencil shaped metal body. The 
exposed brush length can be adjusted for wear 
by a screw device fitted at the top of the body. 
Refills are available in boxes of 25 brushes. 
Garford -Lilley and Brother Ltd, 3 Hampton Court 
Parade, East Molesey, Surrey. 
WW336 for further details 

Trimmer Potentiometer 
Reliance Controls have introduced four new 
trimmers. The CW52 miniature wire-wound trim- 
mer is unsealed and available in a resistance range 
of 20 11 to 20k S1 with a resistance tolerance of 

10`. Mechanical adjustment is 20 turns. Pin 
configuration is 0.2in, 0.3in and 0.4in with 0.5in 
between the outer pins. The CW52 can also be 
used for panel mounting and allows for adjust- 
ment through a panel up to (in thick. The CW52 
is thus an unsealed version of the already estab- 
lished fully sealed CW51. The Cíí'53 and CW54 
are two new sealed trimmers with the same 
electrical specification as the Cí\'52. The C\\'53 is 

based on a dual in -line configuration with a 0.5in 
spacing along, a 0.3in spacing across, the body. 
The wiper connections on this trimmer are dupli- 
cated for mechanical stability. The C\í'54 has a 
0.3in, 0.4in and Olin pin configuration with 
0.7in between outer pins. The CW55 is an un- 
sealed version of the CW54 with identical electri- 
cal specifications. All these trimmers are manufac- 
tured with terminals of gold- plated brass and 
wipers of gold- plated beryllium copper. Reliance 
Controls Ltd, Drakes Way, Swindon, Wilts. 
WW311 for further details 

D.C. Amplifier 
Advance Industrial Electronics announce the in- 
troduction of the new Zeltex Model 240 f.e.t.- 
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input differential amplifier designed for use in 
low -level d.c. transducer, gain -switching and un- 
loading-circuit applications. The unit features a 
built -in feedback network, adjustable closed -loop 
gain. Gain is set to any value between 1 and 1000 
with an external resistor. High input impedance 
(10" ohms) and an 80dB common mode rejection 
ratio (at any gain setting) make the Model 240 
suitable for industrial, medical and biological 
applications. The gain- bandwidth product is 

1MHz min. The unit can be soldered to a p.c. 
board or plugged into an optional mating con- 
nector. Price (1 -9) £37. Advance Industrial Elec- 
tronics, Raynham Road, Bishops Stortford, Hens. 
WW321 for further details 

Universal Digital 
Comparator 
A digital comparator, the 6003B, designed to 
provide computer decision -making facilities when 
used in conjunction with any digital output 
debite, is now available from Sintrom. It will 

accept single or multiple input data -groups from 
the parent digital equipment, compare the input 
to present limits, and within 20ms indicate one of 
five possible output decisions. The decision 
signals are in the form of contact closures and 
front panel lights. The model 6003B will accept 

information from any digital equipment with 
outputs in 1 -2-4 -8 or 1 -2-4 -2 parallel b.c.d. form, 
whether the signal indicates frequency, voltage, 
capacitance, data card or computer information. 
One comparator can provide up to five output 
decisions, totalling 17 digits maximum and limit 
settings can be quickly made by means of front 
panel thumbwheel switches or remote program- 
ming from other equipment. Comparator units 
can be stacked to increase output decisions. 
Sintrom Electronics Ltd, 2 Castle Hill Terrace, 
Maidenhead, Berks. 
W W 316 for further details 

Transient Amplitude 
Detector 
A battery-operated transient amplitude detector 
capable of reproducing a 3Ons width pulse to 
90`; amplitude accuracy has been developed by, 
and is now available from, Electro-Metrics Cor- 
poration, a subsidiary of Fairchild Camera and 
Instrument Corporation. The unit, designated 
model TAD -66, makes use of a high impedance 
differential probe for handling input signals from 
0.001V to 25V. Four peak detectors, operating in 
parallel, sample and hold the input signal after 
amplification -two operating on the normal input 
and two on the input inverted -to assure fully 
redundant peak detection. The outputs of each 
pair of peak detectors are fed to amplitude com- 
parators. Each comparator sees only the highest 
signal level that was fed to the detectors. A timing 
and sampling system alternately samples the out- 
puts of the comparators to provide a pulse train, 
each pulse representing the highest transient seen 
during the sample time of the peak detectors. 
Sampling rates are variable from 10Hz to 1200Hz 
from built -in triggering, or up to 10kHz from 
external triggering. Slow sampling rates provide 

. data that can be displayed on oscilloscopes and 
X -Y plotters. At the highest rates, the outputs are 
handled by a computer or other fast reacting 
device. The 3Ons pulse -width handling capability 
means that the TAD-66 will handle signals accu- 
rately at frequencies from 10Hz to up to nearly 

50MHz. If amplitude accuracy is not important 
and only indication of a transient is required, the 
unit will sample, hold and provide an output 
indication of a transient with a width of only a 

very few nanoseconds. The unit is battery- operat- 
ed and has both a 600 S2 balanced output and a 
50 9 single-ended output for connecting to exter- 
nal display devices. Fairchild Electro-Metrics Cor- 
poration, 88 Church Street, Amsterdam, New 
York 12011, U.S.A. 
WW313 for further details 

Digital Multimeter 
Fluke International announces a digital multi - 
meter which uses an analogue -to- digital con- 
verter with only one -fifth of the parts normally 
required. The unit, Model 8300A, has five digits 
plus 20% over -ranging. The basic unit measures 
0 to 1100V d.c. in three ranges. Sampling speed is 

25ms. Low -cost options include a.c. voltage, 
millivolt -ohms, external reference (ratio) and fully 
isolated remote programming and data output. 
Because the new a.-d. technique substantially 
cuts down on the number of components used, a 
number of operating characteristics are improved. 
The new technique used in the Fluke 8300A is 

based on storage capacitors, a single b.c.d. counter 
and a resistive ladder network to serially de- 

termine and display all digits. It is called the 
recirculating remainder A to D system. Fluke 
International Corporation, Garnett Close, Wat- 
ford WD2 4TT. 
WW322 for further details 

Transistor Arrays 
Iwo general -purpose transistor arrays have been 
added to the range of linear i.cs available from 
R.C.A. The CA3026 and CA3054, which contain 
dual independent differential amplifiers with asso- 
ciated constant current transistors on a common 
monolithic substrate, have wide applications in 
low -power systems at frequencies from d.c. to 
120MHz. Bias and load resistors have been pur- 
posely omitted to allow maximum application 
flexibility. The monolithic construction of the 
arrays gives close electrical and thermal matching 
between each pair of amplifiers, making these 
devices particularly useful in dual channel appli- 
cations. The six n -p-n transistors which form each 
pair of amplifiers are general purpose types exhib- 
iting low l.f. noise and a gain bandwidth product 
in excess of 300MHz. The CA3026 is contained in 
a hermetic 12 -lead TO-5 package and is rated for 
operation from -55° to +125 °C. The CA3054, 
which is electrically identical to the CA3026, is 

contained in a 14 -lead dual in -line plastic package 
for applications requiring a limited operating 
temperature range, between 0 °C and + 85 °C. The 
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many applications of these devices include dual 
sense amplifiers, dual Schmitt triggers, multi- 
function combinations, i.f. amplifiers, product 
detectors, doubly balanced modulators and de- 
modulators, balanced quadrature detectors, cas- 
cade limiters, synchronous detectors, pairs of 
balanced mixers, synthesizer mixers and balanced 
cascode amplifiers. The CA3026 and CA3054 are 
available at 15s 6d each for quantities of 100 plus 
from R.C.A's three distributors: Semicomps Nor- 
thern Ltd, Robert Electronics Ltd, and Electronic 
Component Supplies (Windsor) Ltd. Large orders 
of 1,000 plus should be made direct to R.C.A. Ltd., 
Sunbury -on -Thames, Middlesex. 
WW324 for further details 

Oscilloscope Probe Adaptor 
Sealectro have developed a new right -angled 
sub -miniature adaptor for use with oscilloscope 
probes. Designated Conhex 55 -005 -0119, the dev- 
ice will convert standard shielded probes to right 
angled devices and is particularly useful for 

multiple test point monitoring in complex circuit- 
ry. The unit can be screwed into the end of the 
oscilloscope probe assembly in place of the stan- 
dard tip. All metal parts are gold plated and the 
insulator is of Teflon. Sealectro Ltd, Farlington, 
Portsmouth, Hants. 
WW317 for further details 

Remote Programming 
Digital Multimeter 
Dana Electronics announce a new range of pro- 
grammable digital meters -the 4433/235 (non- 
isolated output) and the 4434 /235 (isolated out- 
put). Both have isolated programming facilities 
for a.c., d.c., ohms and active filter as standard. 
The 4434 has the added feature of a built -in 
delayed command generator. These delays are 
appropriate to the function or filter speed called 
up and release the systems engineer from settling - 
time problems. The delayed command can be 

over -ridden at any time by direct command. 
Prices: 4433 /235- £1,050; 4434 /235- £1,150. 
Dana Electronics Ltd., Dallow Road, Billon Way, 
Luton, Beds. 
WW326 for further details 

Monolithic Linear Multiplier 
A monolithic linear four- quadrant multiplier, the 
MC1595, is available from Motorola. The output 
voltage is a linear product of two input voltages 
and a constant scale factor. The circuit is so 

designed that the scale factor and the input /out- 
put voltage ranges can be adjusted by the user to 
accommodate a wide variety of applications. Good 
linearity is obtained -typically 0.5% error for the 
X -input and 1% for the Y- input. Other features 
of the MC1595 are good temperature stability 
and an input voltage range of ± 10V. Applica- 
tions of the MC1595 include arithmetic opera- 
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tions (multiplication, division, squaring, finding 
square roots, and determining mean square), 
detection (a.m., f.m., phase and synchronous), 
modulation /demodulation (a.m. and balanced), 
frequency doubling, direct reading electric power 
measurements, trigonometric operations, and 
electronic gain control. Also available is a relaxed 
specification version with a temperature range of 
0°C to + 75 °C, known as MC1495L. The multi- 
plier is housed in a TO -116, 14 -pin, dual in -line 
ceramic package. Motorola Semiconductors Ltd, 
York Hose, Empire Way, Wembley, Middx. 
WW330 for further details 

P.C. Board Holder 
The Keyston Mark II printed circuit work -holder 
is suitable for bench mounting or free standing. 
The work frame accepts boards up to 15 x 10in 
(380 x 250mm) and up to +in (3mm) thick and 
the working angle may be adjusted to suit the 
individual operator. The trunion mountings have 

positive notch locations allowing the board to be 
reversed in a single operation. Extra guide rails 
can be fitted for simultaneous multi -assembly of 
smaller boards. A foam component -clamping pad 
is available. Keyston Engineers Ltd, 8 Tettenhall 
Road, Wolverhampton, Staffs. 
WW312 for further details 

Instrument C.R.T. 
The M -O Valve Co. announces an extension to its 
range of high performance instrument c.r.ts, with 
the introduction of the 1400B -a single gun, 
mesh- p.d.a. type having a display of 10cm X 8cm 

and an overall length of only 35cm. The X- sensi- 
tivity is 11V /cm and the Y- sensitivity 5V /cm. 
Deflection linearity is better than 5 %. A typical 
final anode voltage for the 1400B is 12kV and 
under these conditions it can be used in oscillo- 
scopes having bandwidths of 100MHz. The M -O 
Valve Co. Ltd, Brook Green Works, London W.6. 
WW323 for further details 

"Communications" 
Transistors 
Twenty new "communications" transistors manu- 
factured by T.R.W. Semiconductors Inc, Cali- 
fornia, are now available from M.C.P. Electronics. 
All are designed to be capable of withstanding 
severe mismatch under adverse load or phase 
conditions. These 12.5V devices are divided into 
four families. The five designated 2N5687 -91 are 
for use in the 20 -88MHz band and they range in 
power from 1.5 to 40W. Series 2N5702 -6 is for 
use in the 144- 175MHz band with a similar 

output power range. Five transistors designated 
2N5697 -5701 cover the 450- 470MHz band and 
have power outputs from 0.25 to 20W. The fourth 
series, 2N5710 -14, is specifically designed for high 
level a.m. modulation applications. Power output 
in this group ranges from 0.3 to 20W. M.C.P. 
Electronics Ltd, Alperton, Wembley, Middlesex. 
WW305 for further details 

Electronic Switches 
Now available from Interplanetric is a range 
of electronic switches, which employ Schottky 
diodes, for applications where high reliability, 
small size and fast switching is required. 
With low distortion and good transient re- 
sponse, the performance is claimed to be superior 
to that of balanced mixers used as switches. 
Low -loss, wide band, ferrite networks further 
contribute to the efficiency of the switches. 
Switching port voltages have been selected such 
that a positive voltage turns the switch on, and a 
negative voltage turns the switch off, thus avoid- 
ing the threshold uncertainty which results when 
zero switching voltage is used. Models are available 
with a built -in driver operating from a standard 
unipolar switching input compatible with common 
integrated circuitry. Interplanetric, 39-49 Cowleaze 
Road, Kingston upon Thames, Surrey. 
WW332 for further details 

Pulsed J -band Gunn Diode 
A pulsed J -band (12- 18GHz) hybrid mode 
Gunn effect oscillator has been announced by 
Plessey. Designed principally for use in high 
resolution, short range radar, these devices 
are made from epitaxial gallium arsenide layers 
grown by a process originating from the Allen 
Clark Research Centre at Caswell. The devices 
can be operated in both coaxial and waveguide 
cavities. Power outputs are up to 5W under 
1ps pulsed conditions, and p.r.fs up to 50kHz. 
Conversion efficiencies are between 7 and 12 %. 
Rise times are typically less than 2ns, and 
typical input requirements are 30V, 2A. 
Plessey Components Group, Microelectronics 
Division, Cheney Manor, Swindon, Wiltshire. 
WW333 for further details 

Heatsink Extrusion 
The latest heatsink material to be added to the 
Jermyn range is the A25 /2007. This extrusion 
offers a very large surface area with a substantial 
mounting web for the semiconductor. A feature 
of the extrusion is its light weight: for example a 
thermal resistance of 0.5 °C per watt is typical for 
the heatsink type A25 /2022 which is black ano- 
dized and has an overall size of approx. 115 x 
120 x 140mm long. The extrusion is also avail- 
able in lengths up to 1 metre. Jermyn 
Industries, Vestry Estate, Sevenoaks, Kent. 
WW325 for further details 
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Radiotelephone 
Fixed Station 
A new radiotelephone fixed station has been 
announced by Pye Telecommunications Ltd. 
Known as the F30FM, the fixed station, which 
is fully solid- state, is suitable for simplex or 
duplex operation in one of four frequency 
bands in the range 32.5- 174MHz. There is 
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a choice of 12.5kHz, 20/25/30kHz or 40/50/60 
kHz channel spacing and the transmitter has 
a power output of 30W. Modular constructiod 
in conjunction with printed circuit sub units 
provides easy access to all components and 
simplifies servicing. Pye Telecommunications 
Ltd, St Andrew's Road, Cambridge. 
WW337 for further details 

Low Reverse -leakage 
Rectifiers 
Solitron of America announce a series (F927) of 
high -voltage axial lead, low reverse -leakage recti- 
fiers. The series has a p.i.v. range of 5,000 to 
25,000V and a reverse leakage of 1µA at 25 °C, 
and will handle 0.5A at 55 °C in free air. The 

devices can be applied in all standard, single and 
polyphase rectifier circuits. The units are corona 
free and said to meet stringent electrical, mechani- 
cal and environmental specifications. Solitron 
Devices, Inc, 256 Oak Tree Road, Tappan, 
N.Y.10983, U.S.A. 
WW320 for further details 

Phase Sensitive Detector 
AIM Electronics announces a new phase sensitive 
detector type PSD 122A which has an output 
drift less than 0.005% per °C and with a full scale 
deflection of + 5V. This means that zero drift is 
less than 250µV / °C. Linearity is better than 
0.05% and there is an overload indicator which 
shows when the incoming signal is outside the 
permitted limits. The dynamic range is over 70dB. 
The instrument has its own meter built in. The unit 
accepts a reference signal of over 100mV r.m.s., 
which is used either as a quadrature or in -phase 
reference to the measured signal. The measured 
signal is 1 volt r.m.s. for full scale deflection of 
the meter (corresponding to ± 5 volts at the 
monitor socket). The sensitivity may be increased 
to 1pV r.m.s. input for full scale deflection by 
the use of AIM's standard range of filters and 
amplifiers. The PSD 122A has an input band- 
width of 150kHz and a noise equivalent band- 
width of 0.025Hz. Price £147. AIM Electronics 
Ltd, The River Mill, St. Ives, Huntingdon. 
WW304 for further details 
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November Meetings 
Tickets are required for some meetings: readers are advised, 
therefore, to communicate with the society concerned 

LONDON 
5th I.E.E. -"Some feasibility studies of synchronized oscillator systems for p.c.m. 

telephone networks" by M. R. Miller and "Wisdom: a method of synchronizing 
distributed systems to a p.c.m. system" by P. A. Wing at 17.30 at Savoy PI., W.C.2. 

5th I.E.R.E.- "C.A.D. of communication systems and circuits" by P. S. Brandon at 

18.00 at the London School of Hygiene & Tropical Medicine, Keppel St., W.C.1. 
6th R.T.S. -"The application of silicon diode array targets in television camera 

tubes" by A. J. Wootgar and C. J. Bennett at 19.00 at the I.T.A., 70 Brompton Rd., 

S.W.3. 
7th I.E.E.-C Colloquium on "Bioelectrical engineering and power sources" at 14.30 at 

Savoy PL, W.C.2. 
7th Brit. Acoustical Soc. -"Microwave acoustics" at 17.00 at Imperial College, 

S.W.7. 
1 1th I.E.R.E. -Discussion on "Studies of the lower atmosphere by modelling 

techniques" at 18.00 at 9 Bedford Sq., W.C.1. 
12th I.E.E. -"Mintech and the electronics industry" by I. Maddock at 17.30 at 

Savoy PI., W.C.2. 
12th I.E.E. -"Noise problems in measurement" by Dr. E. A. Faulkner at 17.30 at 

Savoy PL, W.C.2. 
12th I.E.R.E. -"Locomotive -borne computer for continuous train control" by M. S. 

Birkin at 18.00 at 9 Bedford Sq., W.C.1. 
12th Soc. Environmental Eng.- "The British calibration service" at 18.00 at 

Imperial College, Mech. Eng. Dept., Exhibition Rd., S.W.7. 
12th S.E.R.T. -"Industrial electronics" by A. F. Giles at 19.00 at the London School 

of Hygiene & Tropical Medicine, Keppel St., W.C.1. 
13th I.E.R.E./I.E.E.- Second lecture on "Physiology for engineers" at 18.00 at St. 

Bartholomew's Hospital Medical College, E.C.1. 
13th R.T.S. -"Colour recording -a look at the 'video printing' and 'Vidtronics' 

systems" by R. J. Venis and J. Mulliner at 19.00 at the I.T.A., 70 Brompton Rd., S.W.3. 
14th I.E.R.E. /I.E.E.- Discussion on "Computer standardization: bane or blessing? 

(an examination of the issues especially with respect to I/O interfaces)" at 14.15 at 
Savoy Pl., W.C.2. 

17th I.E.E. -Discussion on "Alternatives to degree examinations as a means of 
assessment" at 17.00 at Savoy Pl., W.C.2. 

18th I.Mech.E.- Discussion on "Computer aided design" at 09.30 at 1 Birdcage 
Walk, S.W.1. 

18th I.E.R.E.- "Solid state television receivers-a pattern of second generation 
designs for monochrome and colour" by P. L. Mothersole at 18.00 at the London 
School of Hygiene & Tropical Medicine, Keppel St., W.C.1. 

19th I.E.E. -Discussion on "Instruments for the recovery of signals from noise" at 
17.30 at Savoy Pl., W.C.2. 

20th Inst. Electronics. -"A technique for the evaluation of data communication 
networks" by M. B. Ashdown at 18.30 at the London School of Hygiene & Tropical 
Medicine, Keppel St., W.C.1. 

21st I.E.E. -Colloquium on "R.F. and microwave industrial heating" at 10.00 at 
Savoy Pl., W.C.2. 

21st I.E.E. -"Recollections of the early days of the thermionic valve industry" by 

S. R. Mullard and L. S. Harley at 17.30 at Savoy Pl., W.C.2. 
26th I.E.R.E.- "Management by objectives" by D. Simpson at 18.00 at 9 Bedford 

Sq., W.C.1. 
27th R.T.S. -Symposium on "Professionalism and training in educational televi- 

sion" at 17.00 at the I.T.A., 70 Brompton Rd., S.W.3. 

BELFAST 
25th I.E.R.E.- "Audio frequency hi -fi amplifiers" by I. Hardcastle at 18.30 at the 

Ashby Inst., Queens University, Stranmillis Rd. 

BIRMINGHAM 
12th R.T.S. -"Electronic video recording" by Sir Francis McLean at 19.00 at Broad- 

casting House, Carpenter Rd. 

BRIGHTON 
1 1th I.E.R.E. -"The place of the library in electronic engineering" by Miss E. 

Garratt at 18.30 at the College of Technology. 

BRISTOL 
19th I.E.E./I.E.R.E.-"E.M.I. 2001 colour television camera" by I. J. P. James at 

19.00 at the University. 
27th I.E.E. -Faraday Lecture "People, communications and engineering" by J. H. H. 

Merriman at 18.30 at Colston Hall. 
28th I.E.E. -Faraday Lecture at 10.00 (students) at Colston Hall. 
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CAMBRIDGE 
13th I.E.R.E. /I.E.E.- "Digital control of radar displays" by H. Giles at 20.00 at the 

University's Engineering Labs, Trumpington St. 

CARDIFF 
12th I.E.R.E.- "Moire fringe measurement and numerical control of machine 

tools" by A. T. Shepherd at 18.30 at the University of Wales, Inst. of Science & 

Technology. 
13th -"The electron microscope" by B. Rees at 19.00 at the University of Wales 

Institute of Science & Technology, Cathays Park. 
14th S.E.R.T. -"Traffic control" by A. Gregory at 19.30 at Llandaff Technical 

College, Western Avenue. 

CHATHAM 
20th I.E.R.E.- "The Concorde flight control and landing systems" by D. M. Fryer 

at 19.00 at the Medway College of Technology. 

COVENTRY 
13th I.E.R.E. -"The use of light frequencies in communications" by R. B. Dyott at 

19.15 at the Lanchester College of Technology. 

DORKING 
5th I.E.E. -"Medical electronics" by Dr. D. W. Hill at 19.30 at Martineau Hall, 

Dorking Halls. 
25th I.E.E. -"Computer aided design" by J. A. Weaver at 19.30 at the Star & Garter 

Hotel. 

DURHAM 
26th I.E.E.T.E. -"Modern techniques of air- traffic control" by J. Henderson at 

19.30 at the University's Science Labs, South Road. 

GLOUCESTER . 

18th I.E.E.T.E. -"Electrics and electronics in aircraft" by H. Hill at 19.30 at the 

Technical College, Brunswick Rd. 

HIGH WYCOMBE 
18th I.E.E. -"Elementary principles of digital computers" by L. F. Cowan at 19.15 

at the College of Technology. 

HUDDERSFIELD 
27th I.E.R.E.- "Lasers" by Prof. O. S. Heavens at 19.00 at the College of 

Technology, Dept. of Electrical & Electronic Engineering. 

LEICESTER 
13th I.E.R.E. -"Ground station aerials for satellite communications" by D. H. 

Shinn at 18.30 at the University Physics Lecture Theatre. 

LIVERPOOL 
12th I.E.R.E. -"Aircraft and instrumentation" by C. A. Williams at 19.00 at the 

University's Dept. of Electrical Engineering. 

LOUGHBOROUGH 
18th I.E.R.E./I.E.E.-"Impact of microelectronics for circuit engineers" by C. S. 

Den Brinker at 18.30 at the University of Technology, Edward Herbert Bldg. 

MALVERN 
13th 1.E.R.E.- "Airborne collision avoidance systems" by S. S. D. Jones at 19.30 

at the Abbey Hotel. 

MANCHESTER 
18th I. E.R.E. -"Automobile electronics" by W. F. Hill at 19.15 at the Renold Bldg., 

U.M.I.S.T., Altrincham St. 
27th S.E.R.T.-"Stereo broadcasting" at 19.30 at Renold Bldg, U.M.I.S.T. 

NEWCASTLE -UPON -TYNE 
5th S.E.R.T. -"The Post Office Tower of London" by A. W. Mead at 19.30 at the 

Charles Trevelyan Technical College, Maple Terrace. 
12th I.E.R.E.- "Application of positive temperature coefficient thermistors" by 

C. G. Smith at 18.00 at the Polytechnic (Rutherford College), Dept. of Physics & 

Physical Electronics. 

NEWPORT, I.o.W. 
14th I.E.R.E. -"Radar in a marine environment" by H. Giles at 19.00 at the 

Technical College. 

PLYMOUTH 
13th I.E.E./I.E.R.E. -"Satellite communication" by J. Lawson at 19.00 at the 

University. 

READING 
24th I.E.E.- "Hi -fi" by J. Moir at 19.30 at the J. J. Thomson Laboratory, the 

University, Whiteknights Park. 
25th I.E.R.E. -"Automatic test equipment" by O. H. Davie at 19.30 at the J. J. 

Thomson Laboratory, the University, Whiteknights Park. 

RUGBY 
18th I.E.E. -Faraday Lecture "People, communications and engineering" by J. H. H. 

Merriman at 14.30 (students) and 19.30 (public) at the Granada Cinema. 

RUGELEY 
6th 1.E.R.E.- "Electronic musical instruments" by Leslie E. A. Bourne and 

B. Arnold at 19.00 at Shrewsbury Arms Hotel, Market St. 

SOUTHAMPTON 
25th I.E.E. -Faraday Lecture "People, communications and engineering" by J. H. H. 

Merriman at 10.30 and 14.30 (students) and 18.30 (public) at the Guildhall. 
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Literature Received 

For further information on any item include the 
appropriate WW number on the reader reply card 

ACTIVE DEVICES 
We have received the following literature from Nobel Electronics, Nobel House, 
5 -7 High St, Welling, Kent. 

Semiconductor summary 1969, listing STC digital and linear i.cs, 
transistors and diodes WW401 

Semiconductor price list for above catalogue WW402 
RCA Great Britain Ltd, Lincoln Way, Windmill Road, Sunbury-on- Thames, 
Middx, have produced the following publications: 

RCA solid -state products guide WW403 
SK series replacement guide WW404 
Mounting hardware supplied with semiconductor devices WW405 

Mullard minibook No.3 "Semiconductor devices" has been prepared by the 
Mullard educational department as an introduction to semiconductor devices 
for those with only a very basic knowledge of electronics. It is available from 
Mullard Educational Service, Torrington Place, London W.C.1, price 5s. 

Amendments for the AEI Semiconductors and Technical Data Book have been 
prepared by AEI Semiconductors, Carholme Road, Lincoln. 

12A, amendments for Vol.1 WW406 
12B, amendments for Vol.2 WW407 

PASSIVE COMPONENTS 
West Hyde Developments, 30 High St, Northwood, Middx, have published a 
catalogue which describes the Contil Mod -2 range of p.v.c. coated instrument 
cases WW408 
Ferranti Ltd, Dunsinane Ave, Dundee DD2 3PN, Scotland, has the following 
microwave literature available: 

Ferrite circulators 5.9 to 6.4 GHz WW409 
Ferrite circulators 3.7 to 4.2 GHz WW410 

The full range of products manufactured by Oxley Developments Co. Ltd, 
Priory Park, Ulverston, Lancs., such as Barb insulators, plugs and sockets 
and trimmer capacitors, is described in a catalogue WW411 
Received from Erie Electronics Ltd, South Denes, Great Yarmouth, Norfolk, 
the following literature: 

Moulded track potentiometers WW412 
Additional data sheets and price list for Erie catalogue WW413 

"Battery replacement guide" gives the RCA equivalent for batteries in the 
domestic products of over 300 manufacturers. RCA Great Britain Ltd, Lincoln 
Way, Windmill Road, Sunbury-on -Thames, Middx. WW414 

HARDWARE 
The "Zip Twist" fastener, which can be pushed on to studs of fragile 
material and given a quarter -of -a -turn to lock and which has a self -threading 
action for removal, is the subject of a leaflet from the Carr Fastener Co. Ltd, 
Stapleford, Nottingham NG9 8AJ WW41S 
The "Pana Vise ", which is a bench mounted vice allowing work to be held at 
any compound angle within a half sphere, is described, with accessories, in 
literature from Special Product Distributors, 81 Piccadilly, London 
W1V OHL WW416 
P.T.F.E. shapes, including rod, tube, sheet, strip and sleeving, are described in 
publication from Polypenco Ltd, Gate House, Welwyn Garden City, Herts. 

WW417 

EQUIPMENTS 
A Ins rise -time sampling unit, the type S -5, which has a 1M ft15pF input 
impedance, is described in a leaflet from Tektronix UK Ltd, Beaverton House, 
Harpenden, Herts WW418 
The following two booklets are available from Aveley Electric, South 
Ockendon, Essex: 

Systron Donner analogue computers (10/20 -40/80) WW419 
Aveley news (monthly) giving information on equipment imponed from 

Germany WW420 

Wireless World, November 1969 

A digital integrated circuit tester (type 51B) is the subject of a leaflet from 
John Reeve Instruments, 8 Ownstead Gardens, Sanderstead, South Croydon, 
Surrey CR2 OHH WW421 
A series of low -noise broadcast quality microphone amplifiers are described in 
a leaflet from Elcom (Northampton) Ltd, Weedon Road, Industrial Estate, 
Northampton WW422 
A wide range of instrumentation is described in a booklet "New electronics 
for measurement, analysis and computation" from Hewlett- Packard, 224 
Bath Rd, Slough, Bucks WW423 

GENERAL INFORMATION 
Available from the City and Guilds of London Institute, 76 Portland Place, 
London WIN 4AA, a publication called "SI Symbols, abbreviations & 
conventions ", price 2s. 

We have received two more books in the "Measurements concepts" series from 
Tektronix U.K. Ltd, Beaverton House, Harpenden, Herts. They cost lOs each 
including postage. 

"Spectrum analyzer measurements" and "Automated test systems ". 
The latest edition of the British Amateur Electronics Club Newsletter contains 
a report of the Club's exhibition of electronic games and articles of construc- 
tional interest. Mr. C. Bogod, 26 Forrest Road, Penarth, Glam. 
The following literature has been produced by the British Standard Institution, 
2 Park Street, London W1Y 4AA: 

PD6435: "Instructions to technical committees for the preparation of 
generic specifications for electronic parts of assessed quality ", price 21s. 

BS9500: "Sockets of assessed quality for electronic tubes and valves and 
plug -in devices: generic data and method of test," price 16s. 

HF Predictions- November 
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It will be seen that the MUF for Johannesburg is just below 35MHz for an 
eight -hour period with very small variations. This should provide excellent 
conditions in the 26 -MHz broadcasting band and the 25 -MHz amateur band. 
The South America curve tends to a similar shape and favourable daylight 
conditions can also be expected. The Far East route will require full use of 
frequency complements to combat the continually changing MUF. 

LUFs depend partly on geographic variation of atmospheric noise level and 
therefore, unlike MUFs, do not apply to both directions of a route. Those shown 
were calculated by Cable & Wireless Ltd for reception of specific point -to-point 
services in the U.K. but serve as a guide for all modes and services. 
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&nswers to 
`Test Your 

Knowledge" 18 

)uestions on page 536 

1. (a) The analogy is often justified by regarding the 
-guide as consisting of two centre -line strips joined by a 

continuous row of quarter -wave stubs (making up the 
rest of the guide walls) on each side. This analysis is not, 
however, strictly correct since currents in the broad 
faces of the guide walls are not entirely transverse. 

2. (d) This result is arrived at by considering the average 
value of the mean- square voltage across the wide faces 

3f the guide, and the power flowing in the guide. 

3. (b) Depending on its form the iris is equivalent to an 

inductance, capacitance, or combination of the two, 
shunting the guide. Its normalized admittance can be 

calculated from its dimensions. 

4. (d) The slot must not interest lines of current flow in 
he guide walls. 

5. (c) The position for the susceptance (post or iris) is 

found in terms of guide -wavelengths distance from the 

reference voltage minimum. 

6. (c) Waveguide isolators, circulators and gyrators are 

non -reciprocal. These all use ferrite materials. 

7. (d) In this way the reflections from the two cancel. 
The smaller the number of quarter -wavelengths (at the 
design frequency) the greater the range of frequencies 
over which the reflections will almost cancel. 

8. (d). 

9. (c) The energy stored depends on the volume of the 
cavity, the power dissipated on the cavity surface area. 

10. (b) Since the standing wave pattern is in the same 

position at resonance as it is well away from resonance 

the cavity is undercoupled. Hence the coupling 
parameter is 1 /v.s.w.r. 

11. (d) Since the source of reflection is generally many 
wavelengths from the input any slight change in fre- 
quency will cause a large change in the impedance 
which the guide presents to the generator. This, in 
turn, affects both the frequency and power output of 
the generator. 

12. (b) This is an application of the high -low impedance 
principle in which alternate quarter -wave sections of 
high and low impedance guide are used. 

13. (d) The wave travelling towards the short circuit 
suffers a reversal of phase on reflection, and this, added 

to the phase lag of R radians introduced by the 
journey to the short circuit and back, causes the wave 
reflected from the short circuit to be in phase with the 
wave propagated directly in the required direction in the 
wave guide. 

14. (d) To couple out energy from a guide a hole has to 
interrupt only lines of current flow, but the fields 
stimulated in the other guide must be correctly orient- 
ed to propagate in that guide. 

15. (c) Matching elements are incorporated in the junc- 
tion to achieve this condition. 

16. (b) In the piston attenuator the attenuation is 

provided by a section of cut-off waveguide. 
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ARE KNOWN ALL OVER THE WORLD 

FOR ORIGINALITY AND QUALITY 

TAKE SWITCHES 
Bulgin Moulded Insulation Switches are manufactured by the latest automatic methods with 
constant testing assuring that the highest standards of performance and finish are always 

maintained. All front of panel parts are plated in brilliant chrome, except where moulded 

operators are used. these are black. Internal contacts and solder tags are heavily silver plated 

for the best possible connection, all other metal parts are suitably protected against corrosion, 

and the polished black moulded bodies give excellent insulation. 
A wide range of different models are available. Operation can be Toggle. Biased Toggle, 
Biased Push -Push (successional) Action, Push -Pull, Slider, key and Semi -Rcgary shaft. 
Connection in all cases is to Solder Tags, with screw Terminals available to order 
as an alternative on some of the models. A wide range of modifications can 

be supplied, to agreed quantity orders. Proof test = 2KV. at 50 c/s I. R. 

4 100M 52 drawing or recovered at 500V. 
The comprehensive range of Bulgin proprietary Switches of 
"laminated" construction, have. during recent years been 
supplemented by improved models of "moulded body" 
construction. Careful attention to design, and new 
production techniques have largely offset increased 
costs to the advantage of our customers. 
Every effort has been made to cover the 
largest field of application, without 
wasteful duplication or perpetuat- 
ing types for which no reason- 
able demand now exists. 

8M.482/PD 

SM 480/PD 

SM 273/PD 

SM.316/PD 

SM 443 

SM.266/PD 

SRM.266 

SM.320 
SM.269/PD/TE R M 

SRM.269/TERM 

SM.319 

5M.357/TERM 

SM.264 ßM.324/2 
SM.366 

SM.263 SM.257/2 fitted with 
Knob K.515 

In the Profes- 
sional and Com- 

SM.693 mercial field the moulded 
range is increasingly being 

used and preferred and with 
this in mind we have produced a 

Wall Chart illustrating and describing the 
complete range of Moulded Switches now 

available, cross referenced to the old laminated 
types which they are replacing, in order to assist our 

customers select the current versions. In addition to this 
we also have a single sheet leaflet available showing the 

detailed test and inspection reports on SM.259 /PD Single Pole 

type. the SM270/2 Double pole change over type and the SM.277/2. 
ßM301/2. High Rating. D.P.M.B. and Double pole change over types. 

Ask for ref. 

SM.446/2 

SM.691/TERM 

SRM. 270/2 

SM.419/2 

13M.270 /2/PD 

SEND FOR COMPREHENSIVE MOULDED SWITCH /LAMINATED 
SWITCH EQUIVALENT LIST REF 1536/C. 

A. F. BULGIN & CO. LTD., 
Bye Pass Rd., Barking, Essex. 

Tel: 01-594 5588 (12 lines) 

MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 

ADMIRALTY MINISTRY OF WORKS B.B.C. 

WAR OFFICE MINISTRY OF AVIATION G.I.O. 
AIR MINISTRY MINISTRY OF TECHNOLOGY I T.A. 

HOME OFFICE RESEARCH ESTABLISHMENTS N.R.L. 

CROWN AGENTS U.K. A. E.A. D.S.I.R. 
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Real & Imaginary 
by Vector 

"Plus ça change, plus c'est la même chose" 
This month I'm going to do something that 
I'm rather good at, namely sitting back and 
letting someone else do the work. The excuse 
for doing so is contained in a paper read at 
a meeting of the Institution of Electrical 
Engineers under the title "Co- ordination of 
Research in Works and Laboratories ". 

In his introduction H. R. Constantine, the 
author, reminds us that to be a great and 
prosperous nation today implies being at the 
forefront in scientific genius and in engineer- 
ing capacity. He then takes his first side- 
swipe at us by saying that there was a time 
when this country was able to hold its own 
against any other nation, but that we are 
now in the process of falling asleep while 
others surpass us. 

He goes on to say that the reasons why we 
have lost our commercial supremacy are not 
to be found in any lack of ability or want of 
inventive genius. Our backsliding has been 
mainly due to the lack of responsiveness by 
government authorities, manufacturers and 
financial leaders to the needs of scientific 
genius. Many examples (he says) could be 
given of new ideas or inventions devised by 
British brains which have been ignored here 
and have subsequently been taken up 
abroad. The situation is aggravated by the 
national characteristics of selfishness and 
stubbornness which prevents a Britisher 
from communicating his methods to his fel- 
low workers. (Strong meat for any Learned 
Society to digest!) 

Arguing for more co- ordination in 
research the author notes that powerful 
banking organizations exist to offer a strong- 
er financial front against foreign competition 
while various employers' associations are in 
being to further business. There are also 
selling organizations to promote exports, so 
why not a research combine also? 

He then sets out one approach to the 
problem. This envisages the establishment of 
a vast national research laboratory (or com- 
plex of laboratories) under the control of a 
government -appointed body consisting of en- 
gineer- representatives of universities and in- 
dustry. The administrative side would be 
undertaken by another body, chosen for its 
business ability. 

This maxi -laboratory would take over the 
whole of the pure research now done by 
universities, colleges, technical institutions 
and private or works laboratories. Any 
manufacturer who wanted a given matter 
researched would apply to the central au- 

thority who would be in a position to tell 
him what had already been done in that 
particular line and to advise him regarding 
the best way to continue. Any research 
project brought to a successful conclusion 
would be passed to the central 'bank' where 
it would be freely available to any British 
manufacturer who wanted it. (Note that 
these suggestions apply only to pure 
research; each manufacturer would be free 
to conduct his own applied research.) 

Having painstakingly built a nationalized 
edifice brick by brick (only a few of the main 
features have been decribed above) the auth- 
or puts a substantial charge of high explo- 
sive in its basement and proceeds to light the 
blue touchpaper. The proposal (he main- 
tains) is impracticable on grounds of cost. He 
then expounds an alternative scheme. This, 
much abbreviated, is a method of co-ordinat- 
ing existing laboratories. It proposes a central 
board of control composed of private indivi- 
duals representing the various interested 
parties- universities, manufacturers and so 
on. This board would keep full records of 
what individual laboratories were doing and 
would maintain records of published 
research work on the largest possible scale. 
The board would be given full powers to 
order any laboratory to undertake a specific 
piece of research or to leave another alone. 

One essential feature of the scheme is to 
provide a posse of travelling engineers whose 
duties would be to visit the various labora- 
tories at frequent intervals and to report 
back to H.Q. giving general and detailed 
accounts of what was afoot, or of research 
that was needed. New ideas would also be 
culled. As with his first suggestion the 
author recognizes that one of the prime 
requirements would be the establishment of 
an efficient central records office. 

At this juncture the author pauses to 
consider the evils of continuing with a mul- 
tiplicity of independent laboratories, each 
working in comparative ignorance of what 
others were doing. He makes the following 
points: - 
(1) In general, manufacturers' labora- 
tories tend to attempt too many researches at 
once and are not properly equipped to do 
any one of them. 
(2) They are usually under the ultimate 
control of a top executive whose orientation 
is towards sales, not research. 
(3) It is physically impossible for each 
individual first to acquire and maintain a 

technical library on a scale that ensures it 
contains information on everything. 
(4) Each laboratory is intensely jealous of 
all rivals and will on no account let others 
know what it is doing. As a result, twenty 
firms could be carrying out exactly the same 
research work. 

Item (4) is dearly a major stumbling block 
and the author is at pains to deal with it. In 
his scheme a manufacturer's research infor- 
mation would be sent to the central board 
under a strict seal of security; it would be 
used primarily for records purposes, to en- 
sure that overlapping of projects did not 
take place. 

University laboratories would still con- 
tinue with their routine laboratory training 
programmes; the central board would 
be interested only in the absolutely new ex- 
perimental work in hand. The board would 
work in close liaison with the university 
authorities, merely ordering that specified 
research should be carried out over a certain 
period and giving general instructions as to 
how it should be approached. 

Patents are one of the headaches in any 
such scheme and the author deals faithfully 
with this problem also. He suggests that an 
equitable solution would be to invest the 
central board with the responsibility of de- 
ciding whether it was worth while to take 
out a patent application in any given cir- 
cumstance; if it were, the board would do so, 
paying all the attendant expenses. It would 
then proceed to dispose of the rights to those 
manufacturers declaring themselves interest- 
ed, in consideration of agreed payments. 
After these payments had been pooled, the 
inventor and his assistants would be approp- 
riately rewarded. 

The author concludes by saying that in 
spite of the detailed proposals set out, the 
chief purpose of the paper is to draw atten- 
tion to the need for fresh thinking on how 
research could best be handled, both in the 
national interest and for the benefit of manu- 
facturers and universities. His final words 
are an appeal to the Institution to take the 
initiative and convene a conference of all 
potentially interested parties, "in order to 
settle in the first place the absolute necessity 
for some such concerted action and to come 
to some decision as to the general outlines 
that such a scheme would have ". 

In the discussion that followed the reading 
of the papers, the proposals were damned 
with faint praise. Some words of the final 
speaker are, I think, worth recording: 

"I am perfectly certain it is a waste of 
energy to try to centralize the whole business 
of research . . . overlapping lof research 
projects! is a very good thing. There is a 
certain sporting element in overlapping and I 
think if an Englishman is to make any 
progress in research or anything else he must 
be able to feel that there is a certain amount 
of sport at the back of it all -money is not 
sufficient. There must be that sporting ele- 
ment of rivalry ...." 

And that's about all I've room for; the 
paper itself is very much longer. But one 
final word if I may: The paper was 
read before the Institution just over fifty 
years ago and was published in the Journal 
of the I.E.E. in October, 1920. Meanwhile, 
relax. You're not being nationalized yet. 
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Wireless World, November 1969 

Project 60 an exciting alternative 
The buyer of an amplifier today has a remarkably wide 
variety to choose from. It is unlikely that a purchaser 
would have real difficulty in finding a unit that met 
all his requirements, although the price might not be 
as low as could be wished. The only snags are that 
one's needs can change and that the technically correct 
amplifier may be physically inconvenient. If you are 
confident that there is an amplifier available, of the 
right size and price, which will meet all your needs 
for the forseeable future, then that is your best buy. 
If not, however, we can offer you another possibility 
which we believe to be an exciting alternative approach. 
That alternative is Project 60. 

Project 60 is a range of modules which connect together 
simply to form a complete stereo amplifier with really 
excellent performance. So good, in fact, that only 
2 or 3 amplifiers in the world can compare with it in 
overall performance. 

The modules are: 1. The Z -30 high gain power amplifier, 
which is an immensely flexible unit in its own right. 
2. The Stereo 60 preamplifier and control unit. 3. 
The PZ.5 and PZ.6 power supplies. A complete system 
comprises two Z -30's, one Stereo -60 and a PZ -5 or 
PZ -6. The power supplies differ in that the PZ -6 is 
stabilised whilst the PZ -5 is not. This means that the 
former should be used where the highest possible 

continuous sine wave rating is required. In a normal 
domestic application there will not be a significant 
difference between using either power unit unless 
loudspeakers of very low efficiency are being used. 
All you need to assemble your system is a screwdriver 
and a soldering iron. No technical skill or knowledge 
whatsoever is required and, in the unlikely event of 
you hitting a problem, our customer service and advice 
department will put the matter right promptly and 
willingly. 
Perhaps the greatest beauty of the system is that it 
is not only flexible now but will remain so in the future. 
We shall shortly be introducing additional modules 
which will include a comprehensive filter unit, a stereo 
F.M. tuner and an even more powerful amplifier for 
very large systems. These and all other modules we 
introduce will be compatible with those shown here 
and may be added to your system at any time. 
Project 60 modules have been carefully designed to 
fit into virtually every known type of plinth or cabinet 
and templates provided enable you to position them. 
Only holes have to be drilled into the wood of the plinth 
and any slight slips here will be covered completely 
by the aluminium front panel of the Stereo 60. The 
Project 60 manual gives all the instructions you can 
possibly want clearly and concisely. 

AUDIO & PHOTO CINÉ FAIRS, STAND 95, OLYMPIA 

Sinclair SINCLAIR RADIONICS LTD 22 NEWMARKET ROAD CAMBRIDGE 
Telephone: 0223 52731 

WW -111 FOR FURTHER DETAILS 
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Z -30 TWENTY -FOUR WATT CONTINUOUS SINE 

WAVE POWER AMPLIFIER 

The Z -30 is a complete power amplifier of very advanced design 

employing 9 silicón epitaxial planar transistors. Total harmonic 

distortion is incredibly low being only 0.02% at full output and all 

lower outputs. As far as we know, no other high fidelity amplifier 
made can match this specification, no matter what the price. Thus 

you can be utterly certain that your Project 60 system will do full 

justice to your other equipment however good it may be. The Z -30 is 

unique in that it will operate perfectly, without adjustment, from any 

power supply from 8 to 35 volts. It also has sufficient gain to operate 

directly from a crystal pickup. So in addition to its use in a high fidelity 
system you can use a Z -30 to advantage in your car or a battery 
operated gramophone for your children, for example. These, and many 

other applications of the Z -30, are covered in the Project 60 manual. 

SPECIFICATIONS 
Power output -15 watts continuous sine wave into 8 ohms using a 35 volt supply : 24 

watts continuous sine wave into 3 ohms using a 30 volt supply. 

Frequency response : 30 to 300,000 Hz - 1dB. 

Signal to noise ratio. better than 70dB unweighted. 

Distortion: 0.02% total harmonic distortion at full output into 8 ohms and at all 

lower output levels. 
34, x 2; x f inches. 
250mV into 100 Kohms. 

500. 

Size: 
Input sensitivity: 
Damping Factor. 
Output -Class AB: 
Loudspeaker impedances 3 to 15 ohms. 
Power requirements: 8 to 35 V.d.c. 

a77 

APPLICATIONS 
High fidelity amplifier: car radio amplifier: record player fed direct from pick -up: 

intercom: electronic music and instruments: P.A.. laboratory work. etc. Full details 

of these and many other applications are given in the manual supplied with your Z.30. 

0m w.ans 

o-0. 

o 03 

32% 

0,X 

w 

10m. 100m. 

Power versus distortion curve of Sincle /r Z 30. 

Ready built, tested 
and guaranteed, with 
Z.30 manual. 

STEREO SIXTY PREAMPLIFIER AND CONTROL UNIT 

The Stereo 60 is a stereo preamplifier and control unit designed for the 

Project 60 range but suitable for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are used throughout and great 

attention has been paid to achieving a really high signal -to -noise ratio and 

excellent tracking between the two channels. Input selection is by means of 

push buttons and accurate equalisation is provided for all the usual inputs. The 

tone controls are also very carefully designed and tested. 

SPECIFICATIONS 
input sensitivities- Radio --up to 3mV: 

Magnetic Pickup -3mV Correct within ± 

1dB on R. I. A.A. curve. Ceramic Pickup 

-up to 3mV: Auxiliary-up to 3mV. 

Output -1 volt. 
Signal -to -noise ratio -better than 70dB. 
Channel matching- within 1dB. 
Tone Controls- TREBLE + 15to - 15dB. 

at 10 KHz: BASS 4 15 to - 15dB at 
100 Hz. 

Power consumption 5mA. 
Power requirement -PZ. S or PZ.6. 

Finish -brushed aluminium front panel 

with black knobs. 
Mounting --on cabinet front by spindle 

bushes and adjustable brackets. 

SINCLAIR POWER SUPPLY UNITS 
PZ-5 

PZ-6 

89/6 

Ready built, tested £ 9. 19s. 9d and guaranteed 

30 volts unstabilised---suffi- 
cient to drive two Z -30's and 
a Stereo 60 for the majority 
of domestic applications. 

Price: £4. 19s. 6d. 

35 volts stabilised -ideal for 
driving two Z -30's and a Stereo 
60 when very low efficiency 
speakers are employed. 

Price: £7. 10s. 6d. 

SINCLAIR RADIONICS LIMITED rTo: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE' 

4P1P r 

AT THE 

AUDIO FAIR 

STAND 95 

GUARANTEE 
If at any time within 3 months of purchasing Project 60 

modules from us, you are dissatisfied with them, we will 
refund your money at once. Each module is guaranteed to 

work perfectly and should any defect arise in normal use we 

will service it at once and without any cost to you whatso- 

ever provided that it is returned to us within 2 years of the 

purchase date. There will be a small charge for service 

thereafter. 

22 NEWMARKET ROAD, CAMBRIDGE Pleasesetrd 

Telephone 0223 52731 

sinlair / or which I enclose cash¡cheque money order 
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SINCLAIR IC -10 

Sirciairr 
lag =L" ... ..... ... ..... 

V. irrlc.. A\ ,rl,l. An, uthrr I+n 

10 WATT MONOLITHIC 
INTEGRATED CIRCUIT 
AMPLIFIER AND PRE -AMP 

A 13 transistor circuit measuring only 
one twentieth of an inch square by 
one hundredth of an inch thick! 

the world's most advanced high fidelity amplifier 
The Sinclair IC -10 is the world's first monolithic integrated circuit 
high fidelity power amplifier and pre -amplifier. The circuit itself, a chip 
of silicon only a twentieth of an inch square by one hundredth of an inch 
thick, has an output power of 10 watts. It contains 13 transistors (including 
two power types), 2 diodes, 1 zenor diode and 18 resistors, formed 
simultaneously in the silicon by a series of diffusions. The chip is 
encapsulated in a solid plastic package which holds the metal heat sink 
and connecting pins. This exciting device is not only more rugged and 
reliable than any previous amplifier, it also has considerable performance 
advantages. The most important are complete freedom from thermal 
runaway due to the close thermal coupling between the output transistors 
and the bias diodes and very low level of distortion. 

The IC -10 is primarily intended as a full performance high fidelity power 
and pre -amplifier, for which application it only requires the addition of the 
usual tone and volume controls and a battery or mains power supply. 
However, it is so designed that it may be used simply in many other 
applications including car radios, electronic organs, servo amplifiers 
(it is d.c. coupled throughout), etc. Once proven, the circuits can be 
produced with complete uniformity which enables us to give a 5 -year 
guarantee on each IC -10, knowing that every unit will work as perfectly as 
the original and do so for a lifetime. 

USE THIS ORDER FORM FOR YOUR IC -10 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE 
Please send 

NAME 

, ADDRESS 

for which I enclose cash /cheque money order Ww.11.89 J 
WW -113 FOR FURTHER DETAILS 

SPECIFICATIONS 
Output: 10 Watts peak, 5 Watts R.M.S. continuous 
Frequency response: 5 Hz to 100 KHz ± 1dB 
Total harmonic distortion: Less than 1% at full output. 
Load impedance: 3 to 15 ohms. 
Power gain: 110dB (100.000,000.000 times) total. 
Supply voltage: 8 to 18 volts. 
Size: 1 x 0.4 x 0.2 inches. 
Sensitivity: 5m V. 
Input impedance: Adjustable externally up to 2.5 M ohms. 

CIRCUIT DESCRIPTION 
The first three transistors are used in the pre -amp and the 
remaining 10 in the power amplifier. Class AB output is used 
with closely controlled quiescent current which is independent 
of temperature. Generous negative feedback is used round 
both sections and the amplifier is completely free from cross- 
over distortion at all supply voltages. making battery operation 
eminently satisfactory. 

APPLICATIONS 
Each IC -10 is sold with a very comprehensive manual giving 
circuit and wiring diagrams for a large number of applications 
in addition to high fidelity. These include stabilised power 
supplies, oscillators, etc. The pre -amp section can be used as 
an R.F. or I.F. amplifier without any additional transistors. 

SINCLAIR 
with 1C -10 manual f 
and 5 -year guarantee 

Post free. 6 
AUDIO PHOTO CINE FAIRS, OLYMPIA, STAND 95 
SINCLAIR RADIONICS LIMITED 
22 NEWMARKET RD, CAMBRIDGE Tel: 0223 52731 

sinclai r 
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peak sound 
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think 
of hi -fi 
this way 

OTHER PEAK SOUND 
PRODUCTS 
ES.10 -15 Bassandall 
Loudspeakers as described 
in Wireless World. 

SA.10 -10 Economy Stereo 
Amplifier in kit form 

"Cir -Kit" circuit building strip. 

Matching Stereo Tuner Modules 
available shortly 

AIL 
peal( sound 
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A NEW DESIGN FROM PEAK SOUND 

Think of a stereo amplifier delivering 12 watts R.M.S into 15 ohms 
per channel and having a total harmonic distortion of 0.1 %. at full 
output at 1 kHz. Think what an overload factor of 29dB means on 
all inputs. Think what it means, too, to have a top -flight amplifier 
housed in a cabinet of elegantly original design that is both beautiful 
and completely practical back and front. Think what such an amplifier 
with its many desirable features might cost - then remember that 
by assembling the Peak Sound "Englefield" yourself from the 
pre -built lab. tested modules we design and make, you can own 
one of the best designed amplifiers you have ever heard for about 
£38. The ease with which you can do this will delight you. So will 
the performance and appearance of the complete equipment. 
The Englefield system enables you to use the exclusive design 
cabinet for either a 12 + 12 watt assembly or 25 + 25 watt assembly, 
the pre -amp and tone control unit module being common to either. 
Each has its own built -in necessary power supply unit. 

SPECIFICATION 
Using two Peak Sound PA 12-15's, SCU 400 end PS 45K 
Power output per channel 13 watts into 150 18w 

into 80 24w into 30. all 
R M S 

Frequency bandwidth - 10Hz to 45kH, for 1dB at 1 watt 
Total Harmonic Distortion at 1kHz at 11 5w into 15 f)- 

0 1% 

Input sensitivities- Mag P 3 5mV Imp. 
R IA.A. equalized Tape - 
100mV linear: Radio 100mV 
linear 

Overload factor- 2908 on all input channela 

Signal noise ratio -- -65dB on all inputs 

Controls- - Volume: Treble 1 +12 to 
12dB at tOkHal. Bass 

1 12d13 to +12de 100Hz) 
Filter 9kHz at 12dB; per 
octave: Mono:Stereo On-off 
Balance 

Using two PA 25 15 amplifiers and PS -68S power supply 
output is then 26 watts into 159 per channel at tkHz or 

35w into 8 watts 

Go to your Stockist. Peak Sound products are 

already available from dealers in all parts If your 

own local stockist is not yet ready with the Peak 

Sound items you require. please send direct together 

with your supplier's name and address and your 
requirements will be dealt with without delay 

TRADE ENQUIRIES INVITEE,. 

PEAK SOUND (HARROW) LTD., 
32 St. Jude's Road., Englefield 

Green, Egham, Surrey 
telphone EGHAM 5316 

THE MODULES 
An Englefield Stereo Amplifier offers the constructor 
choice of either the well -known and proven PA .12-15 
or PA 25 -15 power amplifier modules. 

Englefield Amplifier Cabinet with front panel 
knobs. sockets. cut and stripped wire to 
length. fuses. edge connectors. etc. EB 0 0 

Two PA. 1215 power amp. built modules 

IE5. 19.8 each) Ett 19 0 

SCU /400 Pre- amp.iControl module. built E15 15 0 

PS /45 Power Supply kit E4 10 0 

£38 4 0 

Using two PA.25 15 power amplifier 
modules at C 11.15.0 each and PS /B8S 
Stabilized Power Supply Unit at E13.10.0. 
total price for complete system comes to £58 15 0 

To Peak Sound, 32 St. Jude's Rd., Englefield Green, Egham, Surrey. 

Details of Englefield systems. please and 

Name 

Address 

Write your stockists name and address in margin below and cut out with coupon if necessary 

WW -114 FOR FURTHER DETAILS 
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WiIk1'505 f:2Ti 
MEGGERS 500 volts 1000 Megohms with test leads, in leather case with strap (38. 
ALL BRITISH METERS COMPLETE LIST AVAILABLE Microamps 01100 21ín. MC 40/ -. 0,1500 2in. MC 23/-. 0/500 21 in. MC 37/6. Milliamps 0,50 21in. MC 35/.. 0 /500 2in. MC 35/ -. 0 /500 31in. MC 54 -. Amps 50-0-50 2in. MC 17/6.0/5 2in. MC 42/6 with fixing dip. Volts 0/I 2in. MC 44,-. 0/5 AC /DC MI 31in. 55/ -. 0 /10 3iin. AC MCR 70 /.. 0;20 2in. MC 42/6 with clip. 0/40 2in. MC 1216 with clip. 0 /50 31in. MC 34 -, MICROAMPS 0/50 scaled in Rontgen, 21in. MC 50 / , CELL TESTING VOLTMETERS 3 -0 -3v DC. complete with leads and prods in leather Sin. scale 40'- each, post 31 -. PORTABLE VOLTMETERS 0,250 MI AC/DC 6in. scale in wood case L7.10.0. FREQUENCY METERS 45 55 c.o.s. 230V AC Lin. di, flush round LI0.10.0. VISCONOL CATMODERAY CONDENSERS. -001 mfd IOKV 5 /.. 002 mild 15KV9; -. 02 mfd IOKV 10, -. 025 2.5KV 5 -. '05 mfd SKV 9 -, 0.1 mfd 4KV 9/ -. 6KV 17/6.0.5 mfd 2.5KV 17'6. I rnfd 2KV 17'6. 

LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 5S. 4 pole II way and off 110 -. 24 pole I I way and off 210 -. 54 pole On;Off 150/.. 
R REVERSIBLE MOTORS 

o E tAA 

GEARED 
operated !rom 230 volts with our 10/- Transformer. ONE HOLE FIXING SWITCHES. D.P.S.T. 3 amp, 250 volt A.C., 2/- each. 

i JACK LUGS. 2 point screw on cover. 1,16. post I; -. PO 201 
on headphone S. cord, po each, post n; -. 
JACKS 3 point 10H 1739 2/6 each. 

SUB -MINIATURE Microswitch Honeywell S.P.D.T. type 1ISMITNI3, size 1' X 3' X 
á- 6 6 each, or unted in fives 22,6 post free. 
HIGH SEED COUNTERS. 34" x I". 10 counts per second with 4 figures. The following D.C. voltages are available: 6v., 12v., 24v., 50v. or IOO,. 3S,'- each VEEDER ROOT MAGNETIC COUNTERS with zero reset 800 counts per minute, counting to 999,999, 110 volts or 125 volts A.C. or 110 volts D.C. 65/- each, post 3 -. MINIATURE SILVER ZINC ACCUMULATORS. 

1 5 volt 15 ampere size 2" x 
1.13" o 063", only I I oz.; Quantities available, 12,6 each, 120;- doz., post 1'6. 

IN -LINE DIGITAL DISPLAY UNIT. 28 volts 5' x d' x II" five single Units I 
each displaying II messages in letters, symbols and numbers, 435 complete. 

MOTORS. I h.p. 230,250 volts 1425 r. p.m., shaft 1' x t-, resilient mounting, 80,'- each. miTERMINAL BLOCKS. 2 way SC;430 3 way 5C,432 50;. per 100, post 6 / -, L20 per 1,000, cge 15; -. 
STABILIZED POWER UNITS. Racal Insu AC input 2001250v. 
DC output positive HT 200/230v., stabilized load current 250 mA, negative HT 150v., stabilized 15 mA, new nused, 140 each. EQUIPMENT RACKS P.O. STANDARD TYPE. 6ft. U channel 
sides drilled for 19ín. panels, heavy angle base ISO'-, cite 20: -. DESK UNITS for Racks 35 -, cge 8/ -. DOUBLE TRIODE MCC. Mullard 8 Brimar, 121- each. ECC81, Marconi, 4 - each, 12BH7. Brimar, 7 6 each. GET875, S 6 each Send for stock list. HANDSETS P.O. type with press in handle, and sound powered earpiece, carbon mlc, core flex and plug YA 6451, 1716 each, 800 available. HEADPHONES. Balanced Armature 5611 complete with Carbon Breast Microphone flex and plug in portable wood case (YA 64011, I8 - each. 

EQUIPMENT WIRE. 1 024, 7 0076, 14 0048 PVC covered 100 and ZOO yd. reels. All colours 80 - per 1000 yds., post 6 -. Mul ticore standard 8 core cable individually coloured, screened and PVC sheath, L6 per reel 75 yds, post 8 -. 

L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 

Phon.: 01- 6!1.0236 Gram*: WILCO CROYDON 
WW -115 FOR FURTHER DETAILS 

Sole Distributors f 

Super Electronics Ltd. 
5 VIOLET HILL, LONDON N.W.8 

TELEPHONE MAIDA VALE 8281 
WW -117 FOR FURTHER DETAILS 

Wireless World, November 1969 

F.A.L. `PHASE 50' 
Public Address Amplifier 

A superb solid state A.C. 
Mains unit for vocal and 
instrumental groups and 
General Public Address use 

* 50 Watts Output (Peak Rating) * Output matching for speakers from * 3 separately controlled inputs * Separate Bass and Treble Controls * Frequency Response 22 c.p.s. to 30 Kcs. 
AVAILABLE FROM YOUR LOCAL DEALER 
Wholesale and Retail enquiries to Manufacturers 

29GNS. 
Recommended 
Retail price 

* High Sensitivity 
3 -30 ohms 

SENO S.A.E. 

FOR FULLY 

DESCRIPTIVE 

LEAFLET 

FUTURISTIC AIDS LTD., 103 Henconner Lane, Leeds 13 

WW -I16 FOR FURTHER DETAILS 

WOW AND 
FLUTTER 

METER 

(R.M.S) 

MODEL I I I 

SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD 

WDI -4AL 

NW-lIN FOR FURTHER DETAILS 

HIRE 
ELECTRONIC 
TEST GEAR 

- calibrated and ready to plug in 

f 

Livingston 
Hire 

012670414 
WW -119 FOR FURTHER DETAILS 
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'. 

DC DIFFERENTIAL AMPLIFIER 
FE-153-BD £38 -10 -0 

low drift 
high common 
small size 

low noise 
mode rejection 

battery powered 

Also: 
wide range of general purpose dc amplifiers, 

bridge supplies and bridge units for instru- 

mentation and control purposes. 

FYLDE 
Electronic Laboratories Ltd 
Oakham Court, Preston, PRI 3XP 
Telephone: Preston 57560 

WW -120 FOR FURTHER DETAILS 

STOCKISTS 

MODEL ö ME. Ill 

MI I.rllnSOlt MK. IV 

REPAIR SERVICE 
7 -14 DAYS 

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

Release notes and certifi- 
cates of accuracy on request. 

Suppliers of Elliott, Cambridge and Pye instruments 

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

Tel.: 01 -692 2689 

E.I.D. & G.P.O. APPROVED CONTRACTOR TO H.M. GOVT. 

WW-I22 FOR FURTHER DETAILS 
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TRANSFORMERS 
DESIGNED TO CUSTOMER'S OWN SPECIFICATIONS FOR 

ALL APPLICATIONS UP TO 100 KVA. "C" CORE, PULSE, 

3 PHASE, TOROIDS, HIGH TEMPERATURE, ETC. 

Samples from our standard production ranges: - 
*Mains 
350-0-350V. 60mA., 6.3V. 2A. .. .. .. . . 

500v. 300mA. 6.3V. 4A., 6.3V. 1 A . . . 

500- 0 -500V. 0.25A., 6.3V. 4 Act., 6.3V. 3 Act., 5V. 3A. 

525- 0 -525V. 0.5A., 6.3V., 6 Act., 6.3V. 6 Act., SV. 6A. 

*Low Voltage 
30- 0-30V. 4A. .. .. .. .. 
28V. IA., 28V. IA., 28V. IA., 28V. IA.. 30V. 250mA. 

'Primaries 10 -0- 200 -220 -240V. 

E s. d. 
2 2 0 

3 19 9 

4 19 9 

5 13 6 

.. 3 12 6 

4 IS 0 

20W Transistor Amplifier (W.W. Nov. 1966) 
1 4 

119 
12 

15 

Driver .. .. .. .. 
Mains .. .. .. .. .. 
L.P. Filter, Chassis Mounting .. .. 
L.P. Filter, Printed Circuit Mounting .. 

6 

6 

6 

6 

70V & 100V Line Matching 
Fitted with terminal panel, taps at 0.5, 2, 4 and 8W. into IS ohms 

9/- each in 100 Lots 

Flying leads, taps at ;, '., I, 2 and 4W. into 3 ohms .. 7/3 each in 100 Lots 

Prices inclusive of postage and packing, each. 

For small quantities, cash with order, please. 

HOWELLS RADIO LIMITED 
CARLTON ST., MANCHESTER, M14 4GT 061 -226 3411 

WW -121 FOR FURTHER DETAILS 

GAREX ELECTRONICS 
MAIL ORDER CHINNOR, OXON 

GAREX TWOMOBILE TX complete, £35. 

GAREX FOURMOBILE complete, £35. 

TW PHASE 11 TRANSVERTER 28 -144 MHz, £69. 

TW PHASE 11 Matching Power Unit, £34. 

15 watt QQV03 -10 TX less case (heaters) PSU mod. and 
crystal, 6 or 12v. Heaters. Post 4 '6, £8.15. 
20 watt plus. QQV03 -20a. or 6 -40a. TX as above, but fitted 
into diecast box. Post 4/6, £14.10. 

70cm Aerial c/o relay 50v. working 50 ohm. 150 watts. New. 
Post 2/6, £3.5. Matching B.N.C. Plugs, 6/- each. 

6 pf Butterfly capacitors with short shaft. 8" dia. New. Post 

6d., 51-. 

We will be restocking Birmingham Branch with components 
and kits, etc., from the first week in October. Many new items. 

Saturdays 10 a.m. to 6 p.m. Sundays, 10 a.m. to 2.30 p.m. 

G3MMJ in attendance. 

Garex Wholesale Ltd., 1189 Bristol Road South, 
Birmingham 31. 021 -475 6453. 

OUR GUARANTEE IS YOUR SATISFACTION 
SPECIAL EXPORT SERVICE 

Callers welcome, please telephone G3MMJ ex ZS6QP 
Kingston Blount 476 OTH45 -476 

Northern area agents: Derwent Radio, Scarborough, Yorks. 
Scarborough 63982 

WW -123 FOR FURTHER DETAILS 
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,brings you a 
Es mountain of 
components at 

manufacturers' prices 

The serious amateur should 
never be without this compre- 
hensive price list and guide to 
semiconductors and electronic 
components from RCA, IR, SGS, 
Emihus, Semitron, Keyswitch, Plessey, 
Morganite, Litesold and others (to- 
gether with manufacturers' application 
data) which you can buy direct from us 
atmanufacturers' prices e.g. IN9141 /3d. 

Th 9161 11d. 2N697 4'Sd. 2N706 
2/3d. 2N706A 2,9d. 2N929 5 /8d. 

2N1613 4/8d. 2N3011 911d. 2N3053 
6/2d. 2N3055 1519d. 3N140 15/3d. 
BFY50 4/8d. BFY51 3/9d. BSY2718 /- 
BSY95A 3/3d. C407 4/6d. CA3012 
18 3d. CA3014 25/6d. CA3020 25/9d. 
0A200 1 /9d. 0A202 1111d. 

Build the NEW Mainline Audio Amplifier kits - UP TO TO WATTS 
The result of the combined resources of SGS 12A £T. O. O. 
and RCA,these quasi circuits set new standards 25A £8. 5. 0. 
in quality and performance. Each kit is complete 40A £9. O. O. 
with circuit diagram, all semiconductors, resis- T0A £10.10. O. 
tors, capacitors and printed circuit board. Any two will make an outstanding stereo 

equipment. 

N V ó 
,% 

To Mainline Electronics Limited, Avenne Windsor, Berkshire 

v QF 
I am interested in receiving da:a preamplifier & power supply kits n ( 
NAME ADDRESS 

Q.\ \.\E 

r............................. 
1 r, 

I enclose 4/ -. Please send me your price list and guide n 
I am interested in Amp Mainline Audio Amplifier Kits. Please send me full data D 

a :a on 

(A member of the ECS Group of Companies) Immolummommimmomasim 6, 
WW -124 FOR FURTHER DETAILS 
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TRS SECTION 1 

The following amplifiers are styled 
and kitted by T.R.S. using quality 
components and backing them with 
well presented instructions and 
backed by T.R.S. service. Valves and 
transistors are included as appro- 
priate. All are self -powered unless 
stated. 

MULLARD SERIES 
3 -3 MONO 
3 watt output, tapped for 3 and 15 

ohms. Sensitivity: 100mV. Bass and 
treble controls. 
Kit .. . . 0.19.6 (Carr. 7/6) 
Built and tested L10.10.0 (Carr. 7/6) 
5 -10 
Still ranks as one of the best designs 
ever. 5 valves, 10 watts, o/p for 3 

and 15 ohms. 
Basic Kit (requiring pre -amp 

stage) .. L10.10.0 (Carr. 7/6) 
Built .. .. LI3. 0.0 (Carr. 7/6) 
Basic, with passive control system 

(12.10.0 (Carr. 7/6) 
Built .. . . E15.15.0 (Carr. 7/6) 
2 VALVE PRE -AMP 
5 input switching plus auxiliary 
tone controls, etc. 
Kit .. .. 16.19.6 (Carr. 5/6) 
Built . .. 19.10.0 (Carr. 5/6) 
BASIC 5 -10 D VALVE PRE - 
AMP 
Built and tested L21.10.0 (Carr. I01-) 
10 IO STEREO 
A highly efficient and dependable 
stereo unit with the best of Mullard 

AMPLIFIER & TUNER KITS 
and T.R.S. features. 0/p transform- 
ers tapped for 3 and 15 ohms. Can 
accept ceramic or crystal P.U. direct 
otherwise pre -amp is necessary. 
Kit .. .. (18.10.0 (Carr. 1216) 
Built and tested E22.10.0 (Carr. 12/6) 
2 2 VALVE STEREO AND 
PRE -AMP 
Built and tested 113.19.6 (Carr. 7/6) 
T.R.S. 4 4 
Transistor amplifier based on Mul- 
lard modules and produced to 
provide good quality and appear- 
ance at low cost. 4 4 watts output. 
For 3 -15 ohms speakers. Input 
switching, etc. Bass and treble 
controls. Simple module assembly. 
Amp and pre -amp with front panel 
and knobs. 
Kit .. .. (7.19.6 (Carr. 3/6) 
Teak sided cabinet 

(1.17.6 (Carr. 2/6) 
24V. Power pack 12. 5.0 (Corr. 2/6) 
Complete kit inc. OIN plugs and 

sockets .. L12.10.0 (Carr. 7/6) 

T.R.S. F.M. TUNER 
Assemblies from modules obtain- 
able separately. Features inter - 
station suppression, A.F.C., etc. 
Modules and chassis, scale and tuning 
drive come to (15.15.0 (Carr. 7/6) 
Mains power unit 

(2. 5.0 (Carr. 3/ -) 
Cabinet to match "4 4" 

(1.17.6 (Carr. 2/6) 

Multiplex decoder for stereo 
£10.10.0 (Carr. 2/6) 

T.R.S. 6 VALVE AM, FM 
TUNER 
With power supply, valves, large 
illuminated station -named scale. 
Push button on -off and wave change, 
"magic eye" indicator. Tunes Med. 
waves and F.M. Diode output for 
tape. 
Kit with power unit 

112.10.0 (Carr. 7/6) 
Kit less power unit 

E1I.10.0 (Carr. 7/6) 

MODULES 
T.R.S. 12 watt -15 ohm amplifier 
as specified in Practical Wireless. 
12 -12 Stereo amplifier, 

built .. .. 15.19.6 
Kit, complete L4.11.0 
SINCLAIR Z.30 -New power 

amplifier, as advertised L4. 9.6 

SINCLAIR STEREO SIXTY 
Pre -amp tone control .. 19.19.6 

SINCLAIR PZ.5 power supply 
unit . (4.19.6 

SINCLAIR IC -10 integrated cir- 
cuit amplifier and pre -amp. 

(2. 9.6 

SINCLAIR "MICROMATIC" 
MIDGET RADIO RECEIVER - 
smaller than a matchbox. 
Kit .. .. .. .. 49 6 

Built 59 6 

5-10 MULLARD 10-10 

TRS 4 4 

6 VALVE AM FM 

SINCLAIR IC.10 

I TRS SECTION 2 
E LE C TR O L YTICS 
Tubular 
I /350v 
2 /150v . 

2/450v 
4/350v 
8 /150v .. 

8/450v .. 

8x8/450v .. 
8 +8/450v .. 
16/450v .. 
100/25v .. 
16/8/450v .. 
16+ 16 /450v .. 
32/350v .. 
32+32/30v.. 
25/25v .. 

50 /50v .. 

50/25v .. 

50/12v 
100 /25v 
100025v 
1000 /6v 
1000 /50v 
200025v 

Can Type (Clips 3d.) 
8'500v .. .. 

16 350v .. 

BEC 2/- 
TCC 1/- 
BEC 2;3 
TCC 2/- 
TCC 2 - 
BEC 213 
BEC 4/6 
TCC 4/6 
BEC 36 
DUB 2/- 
TCC 5/- 
TCC 5/6 
BEC 316 
BEC S/- 
TCC 1/9 
BEC 2/- 
BEC 1/9 
BEC 1/9 
BEC 21- 
TCC 4/6 

.. 3/3 

.. 6'9 

.. 6i- 

DUB 3'- 
TCC 3 - 

COMPONENTS, ACCESSORIES, etc. 
8 +I6/450v .. .. 
16+16/450v .. .. 
32 +32/450v .. .. 
42 +32/275v .. . 

16+16+16+32/350v 
50 +50/350v .. .. 
32 +32 +8/350v .. 
60/350v .. 

60+100,350v .. 
64 +120ß75v .. 
100+100350v .. 
100 +400'275v 
100 +200 +200 350v 
2000 +4000 /6v .. 
1000 +1000 /6v .. 
5000,25v .. .. 

5000 /50v . 

2500 mfd 64v .. 
4000 mfd 40v .. 
6400 mfd 35v .. . 

2000 mfd 50v . 

Cond Mounting Clips 
1 in .. 4d each 11 in. .. Sd. each 

. TCC 

. TCC 
TCC 

HUNTS 

TCC 

TCC 
BEC 
BEC 
BEC 
BEC 
TCC 
BEC 
BEC 

5/6 
6/- 

8,6 
6/6 
6:6 
6,6 

II/6 
II/6 
11'6 
14/6 
16/6 
3,6 
31- 

10/6 
136 
12/6 
12/6 
126 
10/6 

Tubular. 
.001 add to -01 mfd 450v .. 
-I mfd 350v . 

02 mfd to I mfd 500v .. 

22 mfd 350v .. 

Each 

19 

22 mfd 500v 
-5 mfd 350v .. 
.5 mfd 500v .. 
25pf 10Kv . 

.001 mfd 6Kv 
0005 mfd 20Kv 
001 mfd 20Kv 
1 add 7Kv .. 

23 
TCC 2 6 
TCC S 6 
TCC 8!6 
TCC 9 6 

TCC 18 6 

CONDENSERS 
Silver Mica and Ceramics -Pre. values. 
Micas, and Silver Mica 220- 1000pí 
ea. 6d. 1200pf- 8000pf ea. 9d. Ceramics, 
22pf- 5000pf 9d. -Olmfd 1/-. 
Close Tol Cond S /Mica 
10" Type Spf-S00pf Each 9d. 

6000- 5000pf .. 1 - 
2pf -IOOpf .. ,. IId. 
100pf -250pf .. 1 2 
270pí -800pf 14 
820pí- 2200pí 7, 2 - 

Hi Voltage (Pulse; Ceramic Condensers. 
12Kv. I Opf -350pf . 

Each 19 
TRIMMERS- Cramic (Compression 
Type) 
300f. 70pí 9d. IOOpf, 150pí 13 
250p1 16 600pí 19 

I °., Type 

TRS SECTION 4 
VINAIR- Latest I.C.I. Cabinet and 
Speaker covering. Mottled light -Grey 
OH- W h ite,Fawn, Black, etc.,116 per sq. ft, 
Multiples of 6 in. cut. 22/6 per yd. 
Maximum width 48 in. 
Send II- for Samples -Refundable. 
B ONDACO UST- Speaker Cabinet 
Acoustic Wadding (as used by leading 
Hi -Fi Speaker mfrs.). 18 ins. wide. Any 
length cut 2.6 per ft.; 7/- per yard 
ENAMELLED COPPER WIRE 
New 2 ox. reel prices 
14``-20g. 3 / -; 22g -28g. 3/6; 30g -34g, 
4/3. 36g -38g, 4'9; 39g-40g, 5 / -. 
Other gauges quoted for. 
TINNED COPPER WIRE 
16g -22g 4 6 per 2 oz. 
PVC CONNECTING WIRE 
10 Colours (for Chassis wiring, etc.) 
Single or stranded Conductor 3d. per yd. 
SLEEVING- Variou Colours 
I mm., 2 171171., 3d. yd.: 3 mm., 4d. yd.: 
4 mm., Bd. yd.: 6 mm., 6d. yd. 
E XCLUSIVE T.R. TAPE BARGAIN 
Professional quality full frequency Mylar 
Tape by famous m /fr. Attractively 
presented in coloured simulated leather 
wallets with 

s 
ppace for spare reel. 

5 in. 900 ft. 12 /6 51 in. 1200 ft. 1716 
7 in. 1200 ft. 17/6 7 in. 1800 ft. 2216 
Post and packing 1/6 per reel, plus 6d. 

each for extra reels 
E MPTY TAPE REELS (Plastic) 
3 in.. 1 6; 4 ,n.. 2' -; 5 in., 2/ -; 51 in., 

MATERIALS, LOUDSPEAKERS, etc. 
2;3; 7 in., 2.6. 
PLASTIC REEL CONTAINERS 
(Cassettes) 

3 in., 1,6; 5 in., 2/ -; 51 in.. 2/3; 7 in., 2/6. 
VEROBOARD -All standard sizes 
stocked. 
21 x 31, 31 -; 21x5, 318; 31 x 31, 3/9; 
31 x 5, 5 /2; 17 x 24, 12/6; 17 x31, 15 / -. 
Accessories -Term Pins, I/- doz., 3/- 
pkt. Face Cutter, 7/3. Pin inserting tool, 
9/6. 

CIR- KIT " -Adhesive copper strip, 
5 in. by I/16 in. spool 2l- 
WAFER SWITCH ASSEMBLIES 

Each 
I x12, 2x6, 4x3, 3x4 way wafers 4/6 
Shafting assemblies. with washers, etc. 6/6 

PLUGS AND SOCKETS 
Phono plugs, Ii-; sockets. 1/-; per pr. 1/6 
DIN 5 -pin plugs, 3/.; 5 -pin sockets, I/O; 
3 -pin plugs, 3i.; 3 -pin sockets, 1/6. 
VOLUME CONTROLS 
li in. dia. Long Spindles. Famous make. 
All values 5000 ohms -2 Megohms. 
Guaranteed 12 months. 
Log or Linear tracks 

Less Sw. 3/6; DP Sw. S/- 
ditto Centre Tapped I Megohm Log, 

I Megohm ..Less 5w. 5/- 
Twin Ganged Stereo controls 11 in. dia. 
Long Spindles. 
All values 5000 ohms to 2 Megohms. 

Less Sw. Each 8/6 

ditto IOOK to 2 Megohms. 
With DP 5w. Each 10 6 

STEREO BALANCE CONTROLS 
Log Anti -Log 5K, 10K, f Meg, I Meg., 

2 Me{ .. .. Each 9/6 
RESISTORS 
Full Range 10 ohms -10 Megohms. 
(Midget type, modern ratings.) 
10 "° (w, 4w, 4d.; Iw, 64. 
20 "° Iw, W.; 2w. If -. 

5 "° Hi Stab (Cracked Carbon) all pref. 
values. 
10 ohms -1 Meg. (w, 6d.; Iw, 6d. 

ditto 1.2 Meg -10 Meg. 
l0 ";, (w., Sd.; Im. 6d. 

I °é Hi Stab Iw, 21- (10 ohms -100 
ohms. 2/3). 
WIRE WOUND RESISTORS- - 
COATED TYPES 
Stand. values 25 ohms -10000 ohms 

5w, I/6; 10w, I/9; 15w, 2/3 
SPECIAL VALUES 15K -35K ohms 

5w. 2'6 
RE -SET WIRE WOUND POTS 
Slotted Knurled Knob T.V. Type. 
25 ohms -20 Kohms, 3/9; SO Kohms, 4;6 

ditto carbon track 5CK -2 Meg., 3/9 
SLIDER PRE -SETS Iw. 
10K -22 Meg., 2/- 10 ohms -5K, 2,6 
SKELETON PRE -SETS for P /circuit 
use. 100 ohms -2'5 Meg., I / -. 
STANDARD W, WOUND POTS 
Long Spindle. 
100 ohms -50000 ohms .. Each 7/6 

TRS SECTION 3 

PLAYING UNITS, 

CARTRIDGES & PLINTHS 
GARRARD SP.2S Mk. II 
101 in. die -cast citable, cueing device and 
counterbalance. Less cartridge. 
In maker's carton .. LI1.19.6 (Carr. 7/6) 

GARRARD LM.2025 
With Sonotone 9TA /HC cartridge and 
lift control .. .. £10.19.6 (Carr. 7/6) 

PLINTHS 
G d WB.I [7. 7.6 (Carr. 5/ -) 
G d Clearview Cover SCP.I 

63. S.0 (Carr. 4/6) 
Garrard Scandinavian Type 

LS. 5.0 (Carr. 5/-1 

CARTRIDGES 
When bought together with playing units. 
Decca Deram, £5.5.0; BSR TC8 /H (Stereo 
compatible), 25/ -; BSR Stereo TC.85, 
28/6; Sonotone 9TA /HC, 60 /-; Acos 
GP.93 -I, 30/ , 

ENQUIRIES When sending enquiries, they must be accompanied by a stamped and sell- addressed envelope. Orders should 

be written clearly on one side of the paper and cost of carriage added. Where not quoted, please add as follows: 
I lb., 1i -; I lb., 1'9: 2 lb., 3,6; 6 lb., 5 -; 10 lb., 6'6; 14 lb., 8/ -; over, 10 6. Where postage is overpaid, we 

credit you with the difference. S.A.E. brings latest T.R.S. Lists. & ORDERS 

FOR BETTER 

BARGAINS 

TRS 
RADIO COMPONENT 

SPECIALISTS 

70 BRIGSTOCK ROAD 

THORNTON HEATH 

SURREY 
Telephone: 

01 -684 2188 
OPEN ALL DAY SATURDAYS 
THE MAIL ORDER SUPPLIERS 
FOR PERSONAL ATTENTION 
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21kW FAN HEATER 

Three position switching to suit 
changes In the weather. Switch up 
for full heater (24kW), switch down 
for half heat (IOW), switch central 
blows cokt for summer 000144- 
adjustable thermostat uta as auto 
control and safety cut-out. Complete 
kit 83.15.0. Post and Ins. 7/6. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven Items- Choke. 2 tube ends, 
Martel.. starter holder and 2 tube clips, with wiring 
Instructions. Suitable for normal Ouoreecent tubes or 
the new "Groins" tubes for fleh tank, and indoor plant.. 
Chokes are duper -silent, mostly resin filled. Kit A- 
15 -20 w. 19/8. Kit B -30 -40 w. 1916. Kit C -Mu w. 
19/6. Kit E -ßi5 w. 19/6. Kit MFl is for (lin., g in. and 
12in. miniature tubes, 19i6. Postage on Kits A and B 
4/6 for one or two kits then 4/6 for each two kite 
ordered. Kits C, D and E 4/6 on first kit then 3/6 for 
each kit ordered, Kit MFl 3/6 ou first kit then 3/6 on 
each two kite unlrrel. 

BECKASTAT 

This Is an Instant thermostat, 
simply plug your appliance into 
It and Ma lead into wall plug. 
Adjustable setting for noroal air 
temperature.. 13A loading. Will 
save Its cost In a season. 19,6. 
Post and ins. 2/9 

t ) REED SWITCHES 
Ghee encased, swltohe operated by external magnet -gold welded contacts. We can now offer 3 types: 
Miniature. Iin. long x approximately lin. diameter. Will hake and break up to IA up to 300 volts. Price 2/8 each. 24/- dozen. 
Standard. 2ln long x 3/161n, diameter. This will break currents of up to IA, voltage. up to 250 volts. Price 2/_ each. 19/- per dosen. 

t. Flat type, 21n. long. lust over 1/ 161n. thick, approxi- mately in wide. The Standard Type flattened out, so that It can be fitted into smaller spare or s larger quantity may be packed Into square solenoid. Rating 1 amp 260 volts. Price 8/- each. 1$ per dosen. 
Shall ceramic magnets to operate these reed switches 
1/3 each. lg,'- dosen. 

SO r.p.m. Geared Meter. Thiel. a powerful unit, driven by mains motor of similar type to, but rather larger than the average Tape Deck or Record Player motor The gear hoses may be detached, It Is, In fact, unit mueasuring pprosmately 34 x 21 x 111n. thick, The final drive shaft is lin. wide, Iin. long. 35/_, 
A Leto Meter bargain. limited quantity only, centre seen 
6u -0.50 micro amps. This 1 Weston Meter enclosed In clear Perspex case for Ouch mounting. Dial size approximately 
211,. wide. The scale is not engraved but ha. a red part in the centre sod a green part to the left of centre. Scale could 
be cleaned off and re- written to suit your particular require- ments Regular price probably over £5 each, our price l8 each. 

Rood Player. Made by Collard. This Is made up on unit plate with speed selector and pickup. The turntable is a heavy one and measure. approximately 91in. Pick -up Is fitted with the famous "Studio cartridge. Price 696, Post and ins. 6/6. 
LET. Condones?. 28K v. 0.0011 mfd. Suitable for true- 
TIM tingl,n.tconditlons6Aat306h'c. Bakelitecase.18 /8euh. 86 Watt Tubular Element. Very well mode unit. The element Is wound on porcelain former then encased In a beau tube terminated with beaded leads 12in. long. Normal min. voltage. Price 5/- each or 34/_ per doz. 
Press to Make IwEeb. Double pole, 5A contacts or can be 
mar,) as single pole. I0A, contacts 250 volt working. Single 
hole fixing. 2;8 each. 94/_ dozen. 
Door gwlteb. Contacts open when plunger le depresnod. 
Prevents lights being left on. I5A contact., 230 volt working. 
Made by Arrow. 3/6 each. 38/. per dozen. 
Rotary Appliance gwkeh, 16A. 230 volt on moulded ceramlo 
base. Operated by pointer knob (not supplied). 2/- each. 
18'- per dosen. 
1 /40th h.p. Motor. Made by the French (Cursor) Company. 
This le an excellent totally enclosed motor. powerful enough to operate email lathe. drilling machine, washing machine, etc. Its speed is 1,450 r.p.m. Made for normal 50 cycle, 230/250 volts mains, totally enclosed, size 24 x 34in. dia. with lin. of lIn. spindle. Price 19/6 plus 4/6 pet and ins. 
FLEX BARGAINS 
Seraeaed 8 Core . Each core 14/0076 Copper PVC 
Insulated and coloured, the 3 cores laid together and metal braided ovenll. Price 23.15.0 per 106 yds. coil 
16A 8 Coro Non -kink Fles. 70/0076 Insulated coloured 
cores, protected by tough rubber sheath, then black cotton braided with white tracer. A normal domestic flex as fitted to 3k W Ores. Regular price 3/6 per yd. 50 yd. coil 14.10.0. or cut to your length 2/6 per yard. 
10A 3 Con Non -kink Pox. As shove but core, are 28/0076 
Copper. Normal price 2/6 per yd. 100 yd. coil 27.10.0 or cut to your length L9 yd. 
8A 2 Ooh Flex. As above, but 2 cores each 23/0076 as used for Vacuum Cleaners, Electric Blankets,etc. 32/8100 yd. m0. 
3-CORE WATERPROOF FLEX 
6A, 23'ío:76 circular PVC covered as fitted to electric drills and look( portable appliance., ideal extension lead. Regular 
price I 6 per yard I, our price 78/8 for 100 yard coil. Post 6/6. 
Elliot Sealed Contact Reed Relay. Three circuits closed by 
3 volt or I0051A. all each. 

Slim Tubular Microphone. For hand holding or frontal 
suspension lever switch -high Impedance with lead and 
plugs fur cassette tape recorder but suitable for most scope. 
19/& 
6001A Moving Coo Meter. 21n. flush mounting mound meter 
ex- t:uveniment but unused and perfect. 17i6. 

TANGENTIAL HEATER UNIT 
Winter is coming 
but act today and 
you won't die. _ may. This heater 
unit Is the very 
latest type, most 
efficient and 
quiet running. Is 
as fitted in Hoover and blower heaters costing £15 and more. We have few only. 

Units complete, wired ready to lit Into case., I.e. motor, impeller, 3 kW. heater switching 1, 2 and :1 kW. and with thermal safety cut -out. Can be fitted into any metal line 
ease or cabinet. Only need on/off switch. 79/6. Postage and 
Insurance 6/6. Don't miss this. 

STEREO CABINET 
Bise 251,. x 141,. x 9I:n. deep -speaker compartment 
each end. Centre portion with hinged lid and removable 
bottom has platform for autochanger and room for 
amplifier. Two tone (red and grey) rexlne covered but loud 
speaker ends need metal grilles. With handle and clips, 22 6. 
Carriage and packing 15/ -. 

Wireless ü'orld, November 196! 

MINIATURE WAFER SWITCHES 

SOLDER GUN 
A must for every busy man, gives almost Instant heat; also Illuminates Job. 100 watt 220/240v. 39/8 leaves you over 30/-b post and Ins. 4 /6. BIG JOB 250 watt model g9/8 (save. you over £3.10), post and hu.6 /6. 

BUY TIME SLOT METERS 

If you hire out equipment such as TV sets by the boor then these lot meter. are what you require. We have 3 types, wt. an hour. 1/ an hour WO 1/6 an hour. Brand new. Made by the famous Weston Company. Price 13.196, post and ins. 6/6 

HORSTMANN TIME & SET' SWITCH 
(A 30 Amp Switch). Just the thing if you want to come home to warm house without It costing you fortune. You can delay the switch on time of your electric fires, etc.. up to 14 hours from setting time or you can use the switch to give a boost on period of up to 3 hours. Equally suitable to control processing. Regular price probably around £5. Special snip price 826. Post and ins. U& 

DISTRIBUTION PANELS 
Jost what you need for work bench or lab. 4 x 13 amp sockets In metal box to take standard 13 amp fused 
plugs. Supplied complete with 6 feet of heavy cable and 13 amp plug. Similar panels advertised at £5. Our price 39/& plus 3/6 post and Insurance. 

ELECTRIC TIME SWITCH 
Made by Smithsth AC mains operated. NOT CLOCKWORK 
Ideal for mounting on rack or shelf or can be built Into lox with 
13A socket. 2 completely -adjustable time periods per 24 hours. 
5A changeover contacts will switch circuit on or o0 during these 
periods. 69/8, post and Ina. 4/6. Additional time contacts. 
10,- lair. 

THIS MONTH'S SNIP 
'GLADIATOR' 2 WAVEBAND 

TRANSISTOR RADIO 
7 transistor. 2 wave band (medium .t long) 
pocket radio with carrying handle and ear- 
plug. These radios use a ferrite slab aerial 
and conventional superhet circuit with 
built-in moving cola speaker. Completely 
built up, ready to play. Offered at less than 
Importer's price due to bankrupt purchase. 
A remarkable bargain. 

39/6 plus 3/6 poet and insurance. 

3 STAGE PERMEABILITY TUNER 
This Tuner in a precision instrument made by the famous "Cyldon' Company for the equally famous Radiomoblie Car Radio. It Is a medium wave tuner (but set of longwave colle available u an extra if required) with a frequency coverage 1,620 Kc/s -525 Kr/a and intended to operate with an I.F. value of 470 Kc /s. Extremely compact (sise only 21la. o tin. yin. thick) with reduction gear for fine tuning. Snip price this month. 12/6 with circuit of front end suitable for car radio or as a general purpose tuner for use with 

Amplifier. Poet Free. 

ATLAS SLIMLINE FLUORESCENTS 
THE TWENTYLITE A Fluorescent lighting unit made by the 

famous Atlas company, with super ellent polyester filled choke d radio sup. 
pressed starter. The tube springs in and out and the whole unit is beautifully 
rude and finished white enamel. Amaz- ingly economical. If left on all the time 
coats only one penny per day (uses l unit). Measures 2ft. long. I. ideal Kitchen, Bedroom. Hallway, Porch, Loft, etc. Don't miss this amazing offer, 39,6 with tube. Assembled ready to install. Poet and Ina 6/6 extra. 

DREAMLAND CLOCK SWITCH 
The wonderful DREAMLAND mains operated clock switch 
will automatically switch your blanket nn and off each 
evening and you will always have a warm bed. Its luminous; 
you can always see the time and ICs really beautiful unit. 
An ideal gift. Can also control tape reconi er, radio, lamp, etc., 
up to 500w. 39/9 plus 3/6 post and ins. 

I WATT AMPLIFIER A PRE -AMP 
5 tnoeiston -hi ghly efficient made for use with tape. head 034 but equally suitable for microphone or pick up. Limited quantity 226. Full circuit diag. oleo showy tape controls 5/ -. 

2 pole, 2 way -4 pole. 2 way -3 pole, 3 way - 
4 pole, 3 way -2 pole. 4 way -3 pole, 4 way - 
2 pole, 6 way -1 pole, 12 way. All at 3/6 
each, 38/_ dosen. your assortment, 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self-regulating 
temperature control. 10 /- post free. 

AC FAN 
Small but very powerful 
mains motor with 61 In. 
blade.. Ideal for cooling 
equipment or as extrac- 
tor. Silent but very 
efficient. 17/6. post 4,6. 
Mounts from back or 
front with 4BA screws. 

DRILL CONTROLLER 
Electronically changea speed 
from approximately 10 revs. 
to maximums. Full power at all 
speeds by finger-tip controL 
Kit Includes all parts, case. 
everything and full Inrtrna- 
tlons 19/8, plus 2/6 post and 

insurance. Made up model alto 
available 37/8 plus 2 /ei p. A F' 

MAINS MOTOR 
Precision nude --ave used In record 
decks and tape recorders-ideal also 
for extractor fane, blower, heater, etc. 
New and perfect. Snip at 9/8. Postage 3/ for first one then 1/. for each one 
ordered. 12 and over post free. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 200 /240v. 
Bolls full cup in about two minutes. 
Use any socket or lamp holder. Have at 
bedside for tea, baby's food, etc. 19/8, post and Insurance 1/6. 12v. ear model 
also available. 

RADIO STETHOSCOPE 
Easiest way to fault Hod -traces signal 
from aerial to speaker-when signal 
stops you've found the fault. Cne It on 
Ra,llo. TV, amplifier, anything -com- 
plete kit comprise, two special transis- 
tors and all part. 
Including probe tube 
and crystal earpiece 
29/6 -twin tetoset 
instead of earpiece we 
extra- poet and Insur- 
ance 2 /e. 

MAINS TRANSISTOR POWER PACK 
Designed to operate translator sets and amplifiers. Adjust. 
able output 6v., 9v., 12 volts for up to 500mA (class R working). Takes the place of any of the following batteries PPI, PP3, P1 4, PP6, PP7. PP9, and others. Kit comprises nains transformer rectifier, smoothing and limit resistor. 
condensers and iantntctlons. Real snip at only 16/6. plus 3/6 postage. 

PROTECT VALUABLE 
DEVICES 
FROM THERMAL RUN- 
AWAY OR OVERHEAT- 
ING: Thyristors, rectifiers, 
transistors, etc., which use 
heatelnks can easily be 
protected. Simply make the 
contact thermostat part of 
the heatelnk. Motors and 
equipment generally, can 
also be adequately protected 
by having thermostats In strategic spots on the casing. Our contact thermostat has a calibrated dial for setting between 
90 deg. to 190 deg. F. or with the dial reproved range setting is between 80 to 800 deg. F. Price 101 -. 
PHILIPS TRIMMER 
0-30p(ee old design but one bleb has JzÌ 
never been bettered. 1/_ each. 30'- dus. 
84.0.0 per 100, 

ROTISSERIE 
MOTOR 
Very powerful 7 r.p.m., operate. from 
standard A.C. mains. 29/8. plus 3/6 P. A P. 

230 VOLT 
SOLENOID 
lin. stroke. Sise 2lin. 
x 21n. x lllu.l4/& 
postage 2/9. 

VARYLITE 
Will dim Incandescent lighting up to 600 watt from full brilliance to out. Fitted on M.K. flush plate. same size and rising ae Mandan' wall switch so may be fitted In place of thin, or mount on surface. Price complete in heavy plastic boa with control knob 83.19.8. 

HI FI BARGAIN 
PULL Fl 12 INCH LOUDSPEAKER, This le undoubtedly one of the finest loudspeakers that we have ever offered, produced by one of the country's most famous makers. It has a die -cast metal frame and is strongly recommended for HI -FI load and Rhythm Guitar and public address. 
Plut Density 11,000 goal -Told Flux 44,000 Marweile -Power Handling 16 watts R.M.B. -lone Moulded fbrr -Freq. response 0.10.000 c.ps.- specify 3 or 12 ohms -Main resonance 60 c.p.e. -Chassis 121a-12f over Inge-Raffle 

log hoes 4. holes-lin. diem. pl hcircleI diem.- Overall height filin. A £6 speaker offered for only 13.28 plue 
/6 p. A p. Don't miss this offer. 15in. 30 watt 17.19.8. rain. loo watt 224.10.0. 

Where postage is not stated then orders 
over L3 are post free. Below C3 add 2/9. 
Semi -conductors add I,- post. Over LI 
post free. S.A.E. with enquiries please. 

SPRING COIL LEADS 

as fitted to telephones, 4 core 
2/6 each, 3 core 2/- each. 

PP3 BATTERY ELIMINATOR 
Run your small transistor radio from 
the mains -full wave circuit. Made up 
ready to wire into your set and 
adjustable high or low current. 
8/8 each. 

INSTRUMENT BUZZER 
6 -12 volts, adjueable tone, very neat metal cased U.S.A. made unIt approx. filin. x lin. x lIn. thick. 6/6 each. 

O-000SmFd TUNING 
CONDENSER 
Pn cord design, ideal for straight or reflex 
circuits 2/6 each. 24J- dus. 

ELECTRONICS (CROYDON) LTD 
Dept. WW, 266 London Road, Croydon CRO -2TH 

Also 102/3 Tamworth Road, Croydon 
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"OSCILLOSCOPES" 
Double Beam, Single Beam and Differential 

Types Available Now 

Telequipment D55 
E.M.I. WM8. DC -15 MHz 
Naggard Model 311 DB 
Hewlett Packard 130 A 
Marconi TF 1277 .. 
Solartron CD 5235 .. 
Solartron CD 711 . 

Solartron CD 7115/2 .. 
Mullard 140/3 .. . 

Furzhill Model 0 -100. . 

Hartley I3A DB .. 
Cossor 1049 DB .. 
Cossor 1035 DB 
Lavoie 05 -73 DC -35 MHz 
Solartron CD 514 .. 
Cossor 1065 
Telequipment 520 

Please write for further details 

Price 
E95 

L100 
L225 

L95 
L105 

E49 
L55 
£75 

LI25 
L22 
L22 
L3S 
L25 
EISO 

£40 
L35 
£18 

"SPECIAL OFFER" 
Solartron Highly Stabilised P.S.U. 

Model SRS ISIA 
...Output 20 -500 v. in two ranges. Positive line at 
'300 mA. Variable output 170 v. fixed; 0-170 v. 

variable. Two A.C. outputs at 6.3 v. A.C. are 
provided. 

These units are offered in first -class condition. 
For A.C. mains. 200 -250 v. A.C. Overall case 
dimensions 20x 16x IO ins. approx. 
Price L3S. Packing and carriage 30 / -. 

Handbook available with P.S.U. 

TRANSISTORISED STABILISED 
Low Voltage P.S.U. Type 4D 

3 -30 v. D.C. at 3 amps. Fully variable. 
Current limiting control. 
Sensing facilities for remote operation. 
Protected and fused for 110/250 v. A.C. mains. 
Small size only: 5} x 5 x I I ins. deep. 
Stability: 1000 -I. 
Ripple: I mV. max. Weight: 16 lbs. 

These units are built to high present -day 
standards and are offered BRAND NEW BOXED 
at £20 inclusive of post and packing. 

ALSO AS ABOVE 
I amp model. Type 4B 

Size 4x3 }x7 ins. Weight: 6 lbs. 
Price £13.10.0 inclusive of post and packing. 

UHF RECEIVER R.D.O. 
With 3 R.F. tuning units to cover 38 -1000 MHz. 
These receivers are built to U.S. Navy specifica- 
tions and are ideally suitable for laboratory and 
communications use. For 240 v. A.C. operation. 
Price E105. Post and packing 40/ -. 

PORTABLE 12 v. BA.- -TRIES 
Non -spillable lead acid type. Rating: 12 v. 
4 amp. hours, will withstand heavy overloads 
without damage. 
Size 4 x 4 x 4 ins. Weight: 4 lbs. 
Supplied fully sealed /charging instructions. 
BRAND NEW BOXED 45/ -. Post and packing 4/6. 
Ideal for Model Boats and Photo Floods, etc. 

A.E.I. MINIATURE UNISELECTORS 
Coil resistance 250 ohms. Type 2200A. Supplied 
with base. Quantities available. 

Price E4.19.6 

VIBRATING REED FREQUENCY METERS 
Range 55 -75 c/s in 2 scales, having total length of 
IO ins. for I IO v. (or 240 v. with transformer). 
Manufacturer: Trub Tauber, Zurich. Price L12.10. 

NIFE BATTERIES- NICKEL IRON 
We have for disposal complete sets comprising 
2 batteries to a total of 12 v. at ISO amp /hours. 
Supplied filled as NEW CONDITION. 
Price £45 per sat. Carriage extra. 

P. F. RALF 

DIRECTIONAL COUPLERS FOR 
REFLECTOR POWER MEASUREMENT 
One of the major uses of a directional coupler is 

to obtain a sample of the R.F. Power in a trans- 
mission line and apply it to an indicator. We 
can supply couplers with a power handling capacity 
of up to 300 Watts, the response is flat over the 
66 -88 Mc/s, 156 -184 Mc /s and 200 -450 Mc/s bands. 
Two pick -up probes are mounted on the coupler, 
one giving incidence the other reflective power, 
the voltage developed is rectified and may be fed 
to a calibrated meter, C/W 50 ohm plugs. 
Price 60/ -. 

R.F. ATTENUATORS TYPE A38 
These attenuators are contained in a screened 
cast case and are suitable for the audio to VHF 
range up to 300 Mc /s. Input level 0.5 watts max. 
Impedance 75 ohms. Attenuation 80 dB in steps 
of 20 dB. Weight: 9 oz. Panel mounting. List 
price L10. Special offer price 85!- post paid. 

BURNDEPT R.F. PLUGS 
These difficult -to- obtain plugs, suitable for Londex 
aerial, C/O relays and other types of equ pment, 
are supplied NEW EX CABLES at 4/6 each or 
3 for I2; -. Post and packing 6d. 

EDDYSTONE DIALS 
Complete tuning unit, Catalogue No. 898. Com- 
plete with logging scale /flywheel tuning and fixing 
instructions. Supplied BRAND NEW BOXED. 
70, -. Post and packing 4/6. 

EDDYSTONE DIE -CAST BOXES 
Contains sensitive amplifier originally intended for 
amplification of P.E. cells. C/W input socket, fuse, 
signal lamp, P.S.U. (mains) amplifier, fully transis- 
torised. BRAND NEW 32/6. Post and packing 2/6. 

LEDEX ROTARY SWITCHES 
Standard wafer size: I), ins. Single -pole 2 -way, 
3 -bank flange mounting. 48 v. D.C. coils. Minimum 
voltage 30 v. D.C. Supplied BRAND NEW 45/ -. 
Similar to above but one wafer with long spindle 
to enable user to make up to own requirements. 
Coil voltage: 30 -48 v. D.C. BRAND NEW 35' , 

NON -INDUCTIVE RESISTORS 
These are high quality heat sink type. Rated at 
15 ohms, 250 watt. Size only 4} x 2 x 2} ins. 
A Dale product at a surplus price. Only 19/6 each, 
post and packing 2/6. 

IMHOFS INSTRUMENT CASES 
Finished in mottled grey stove enamel with satin 
finish trim. Size width for standard 19 in. equip- 
ment. Height 10 ins. Depth 15 ins. With front 
panel and ventilated rear panel. Supplied BRAND 
NEW 14.10.0 each. Carriage I0; , 

COMMUNICATIONS RECEIVERS 
Redifon RSOM. 16.5 Kc/s -32 MHz in 8 bands. 
These well -known receivers are in world -wide 
use. Especially built to marine specifications. 
Price as new L105. Used model reconditioned to 
specification £85. Supplied with mains 240 v. A.C. 
P.S.U. 

CINCH PRINTED CIRCUIT 
CONNECTORS 

Edge type, gold plated. Length 5 

5/16 spacing. 4 for I0 / -. Post and 
Quantities available 

ins. 30 -way, 
packing 1 / -. 

HIGH VALUE RESISTANCE 
BOX TYPE R.7003 

Specification. Range: 0.01 -1110 Megohm ii 0.01 
Megohm divisions. Accuracy: 0.05 per cent. 
Maximum power rating: 0.1 watt per step. Case: 
Hammer finished stove enamel. 
List price L60. Our price £22.10.0. 

PORTABLE WHEATSTONE 
BRIDGE 

Specification. Type: !Moving Coil Galvanometer. 
Ranges: (I) 0.05 to 5 ohms; (2) 0-5 to 50 ohms; 
(3) 5 to 500 ohms; (4) 50 to 5,000 ohms; (5) 500 
to 50,000 ohms. Scales: Switched. Slidewire: 0.5 
to SO. Galvanometer Scale: 10-0-10. Case: 
Moulded plastic. Internal Source: 4 v. Dry battery. 
Operating Temperature: + IO to +35 deg. C. 
Operating Humidity: Up to 80 per cent R.H. 
Dimensions: 200x 110 x 65 mm. Weight: 0 9 kg. 
List price L25. Our price £9.19.6. 

PORTABLE MULTIRANGE METER 

Specification. Ranges: 0-60 and 0 -300 uA, D.C. 
0-3, 0-30 and 0 -120 mA, D.C. I.2 and 12 amps 
D.C. 0.6 -3 and 6 -30 mA, A.C. 24-120 mA, 
A.C. 0.24 -12 A, A.C. 3- 12- 30- 300 -600 -1,200 and 
6,000 v. D.C. 0.6 -3, 2.4 -12, 6 -30, 60 -300, 120-600, 
240 -1,200 and 1,200 -6,000 v. A.C. 3 -333 ohms, 
0.3 -30 Kohms, 0.03 -3 megohms D.C. Resistance: 
-12 to +78 Decibels. Frequency: 50 cps. Input 
Resistance D.C.: 20,000 ohms /volt. Input Resist- 
ance A.C.: 2,000 ohms /volt. Temperature Range: 
-10 to + 50 deg. C. Dimensions: 255 x 215 x 170 
mm. Weight: 8 kg. Supplied with 2 voltage 
dividers, H.V. leads, spare rectifiers, I.5 and 
22.5 v. battery. 
List price £25. Our price LI0.I9.6. 

RHODE AND SCHWARZ EQUIPMENT 
Polyskop II. 0.5 -1,200 MHz. 

Diagraph Type ZDD. 300 -2,400 MHz. 

Signal Generator and Klystron Power Supply 
Type SMCB. 1.7 -5,000 MHz. 

UHF Signal Generator Type SCR. 1,000- 
1,900 MHz, 

UHF Millivoltmeter Type URV. 

BOONTON SIGNAL GENERATOR 
TS 497 /B /URR 

Attenuation 0.1 micro v. -100 mV. 
Supplied in very good condition. 
Frequency coverage: 2-400 MHz. 

SCHOMANDLE FREQUENCY METER 
FDI with Type FDMI Adaptor 

Range: 30 -900 MHz. 
Approved by G.P.O. as standard for mobile 
communications equipment, etc. 

MARCONI DIGITAL FREQUENCY 
METER TF 1325/2 

Range, with plug -in, up to 220 MHz. 
Supplied AS NEW L325 with plug -ins. 

ADVANCE FREQUENCY COUNTER 
TIMER -TYPE TC IA 

6 digit in line read out. 
List price L390. Our price E95. 

FLUKE DIFFERENTIAL V.T.V.M. 
MODEL 82IA 

Range: 0 -500 v. and 001 -10 v. as null detector. 

ENGLISH ELECTRIC INSULATION 
TESTERS 

Fully variable to IO kV. Metered output on 
voltage and current for 240 v. A.C. operation. 
Supplied AS NEW at L35 each. 

Price 
Marconi TF9I3 AM /FM signal generator .. £35 
Marconi TF894 audio tester 10c/s -I2 KHz 
Marconi TF899 A.C. millivoltmeter .. 
Marconi TFI9S BFO range 0-40 KHz .. 
Marconi TFI400 double pulse generator .. 
Marconi TF723A crystal calibrator .. 
Marconi TF762C UHF signal generator 200- 

Marconi TF340 output power meter .. 
Marconi TFI02 amplitude modulator .. 
Marconi TFI 104 television sweep generator 
Marconi TF675B pulse generator .. .. 
Marconi TF4S5E wave analyser . .. 
Marconi TF886A circuit magnification meter 
Marconi TF329G/ I circuit magnification 

meter 
Marconi TFI345/2 digital frequency meter 

with 2 plug -ins. Range continuous to 220 
MHz. As new 

Marconi TF890A /4RF X band signal gen- 
erator 

Marconi Type 6456 dual trace plug -in for 
TF2200 oscilloscope 

Marconi TFI44G signal generator 85 KHz- 

LIS 
112 
L20 
L90 
E45 

E45 
LIS 
E25 
L65 
E40 

E125 
E75 

L70 

E325 

£275 

E38 

E40 

E10 Chapel St London N.W. I Phone 0 I -723 8753 
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ELECTRONICS from PROOPS 
New Science Projects combine fascination of Optics with Electronics. 

INFRA -RED TRANSMITTERS 
& RECEIVERS 

INFRA -RED PHOTO RECEIVER - MSP3 
Ultra sensitive detector 'amplifier for infra -red (Gallium Arsenide) or visible light optical links 
reception. Spectral response 9500 A. Robust, cylindrical package is coaxial with incident light to 
facilitate optical alignment and heat sinking. 

85/- post free 

MAX RATINGS 
Total dissipation (in free air. Tame 25'C. ) 100mW berating Factor 2mWlC. 
Output Current Intensity 10OrnA. Voltage 25V. Operating Temperature from 

30' to 125'C 
Supplied complete with suitable lenses, full Technical Data and Application Sheets, 
including Line of Sight Speech Link. 

CADMIUM SULPHIDE CELLS (Cds) 
Inexpensive light sensitive resistors which require only simple circuitry to work as light triggering units in a wide range of devices. such as flashing or breakdówn 
lights, exposure meters. brightness controls, automatic porch lights, etc. Not polarity 
conscious use with A.C. or D.C. Spectral response covers whole visible light range. 

MKY101 -C 
Epoxy sealed. $ in. diem. x j in. thick. Resistance at 100 Lux - 500 to 
2.000 ohms. Maximum voltage 150 A.C. or D.C. Maximum current 
150 mw. 10/6 post free 

M KY71 
Glass sealed with M.E.S. base. Glass envelope y} in. dram., overall 
length 1 in. Resistance at 100 Lux - 50 Kohms to 150 Kohms. Maximum 
voltage 150 A.C. or O.C. Maximum current 75 mW 8/6 post free 

PHOTOGENERATIVE CELLS 
Selenium cells in which light energy is converted into electricity directly measurable 
on microammeter or used with amplifier as light trigger for alarm and counting 
devices. luminous fluxmeters, exposure meters. colorimeters. arc Spectral response 
covers visible light range. 

Type 1 -1 j u 1 in Output 1 rnA at 0.6 volts at 1 000 
Lux 5/- post free 

Type 3 -loo x 50 mm. Output 4 mA at 0.6 volt at 1.0C, 
Lux 2216 post free 

REED SWITCH COILS & CAPSULES 

Compact assemblies of reed switches and operating coils that permit the design of an v,viety 
of multiple switch circuits in an extremely small space. They eliminate the bulk and open contact 
disadvantage of electromechanical relays, hermetically sealed contact isolation ensures longlife 
reliability Small enough to combine with solid stale components on printed circuit boards Ideal for 
switching matrices, binary kits. control systems. etc These were removed intact from highly ex 
pensive computer mechanisms and are guaranteed to be in perfect working order Each capsule 
consists of a raremetal screened. 24 volt DC operating rod on a nylon former with one detachable 
end for the removal and replacement of reed switches 

Types available 
R. C2 Two reed switches, contacts normally open Size overall 1 f x I x in 5 - post free 
R C4 Four reed switches, contacts normally open. Size overall 1 j x ix j in 10 - post free 
R 106 Six reed switches. 4 contacts normally open. 2 normally closed. Size overall 1 ¡ x 1 ¡ x j in 

15 post free 
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PRDDPS 

Unique devices in a brand new electronic field that can be exploited in a wide rang, 
of applications. Miniaturized construction and solid state circuit design is combined 
with outstanding modulation and switching capabilities to provide infinite possiblli 
ties as short distance speech and data links, remote relay controls, safety device, 
burglar alarms. batch counters, level detectors. etc.. etc. 

GALLIUM ARSENIDE LIGHT SOURCE -MGA 100 
Filamenni. - 'i,r in a robust. sealed cylinder coaxial with beam to facilitate mm, 
alignment ,1 

35/ post free 

MAX RATINGS 
Forward current IF max.' D.C. 400mA. Forward peak current IF mox. (pk) 
Power dissipation' 600mW. Deratmg factor for Tamn greater than 25T _ 75mW1 C 
Reverse voltage VR max 1 -0V. 
'When mounted on an aluminium heat sink 1 in. x jin. x jin. 
Supplied complete with suitable lenses. full Technical Data and Application Sheets 
including Line of Sight Speech Link. 

Highly flexible light guides that transmit light to inaccessible places as easily as electricity is conducted by copper wires. Fibre optics make it possible to control, miniaturize. split. reflect or transfer light from one source to many places at once 
and to operate photo devices, logic circuits. or illuminate in ways never before pos- 
sible. Proops offer both glass fibre optics or inexpensive Croton plastic fibres for 
hundreds of experiments or serious applications in a fascinating new science. 

RANK TAYLOR -HOBSON ENGINEERS KITS 

KIT 1 

Contains 1 5 mm x 24 in., 3 mm x 18 in , and 
6 mm x 12 in light guides, plus 24 in long a 

2 exit component for punched card or coding 
applications Also battery operated light 
source. 2.way 'Y' adaptor with non -random 
separation. and 3 mm !3 mm. and 3 mm./ 
1 5 mm connectors 

£16 

Basic fibre optic components that demonstrate 
new ways of employing light in serious apple 
cations Two kits are available each contains 
highgrade glasshbre light guides consisting 
of thousands of fibres tightly bundled in 
flexible sheaths with ferruled. optically polish. 
ed ends. together with connecting and light 
source components Each is supplied complete 
with card wallets containing technical and 
.replication data 

Contains 3 mm x 18 in. , 6 mm x 12 in light 
guides. 1 5 mm 'y' guide with two 12 in long 
tails: 24 in long 12 exit component for coding 
or punched card applications. 24 in lengths of 
Croton 64 filament and monohlament plastic 
light guide. Also, coherent solids consisting of 
25 mm dram field flattening lens, 6 mm x 

12 in image conduit with polished ends. 
4 mm x 25 mm image inventor Complete with 
2.way adaptor. fibre optic torch and batteries. 
3 mm mm and 3 mm.i 1 5 mm connectors 

Post free £28 
LOW -COST CROFON FLEXIBLE LIGHT GUIDE 

Newly developed plastic light transmitting media made by 
Du Pont and consisting of 64 special plastic fibres. each 
010 in. dram. and bundled together in a tough, flexible 

sheath. Can be used for many serious protects and inex- 
pensive prototype work. Ends can be ground flat. dyed or 
capped with Epoxy resin. Temp. range -40' to 176'F. 
No loss of light through bending. 12 -page data and 
applications booklet supplied. 

Minimum order -2 ft. 8/6 per foot post free' 

RCA TRIAC - CA40432 
Suitable for light dimming and motor control circuits 
Gate controlled. full -wave. A C. silicon switch with integral trigger that blocks 
or conducts instantly by applying reverse polarity voltage. Suitable for A.C. operation up to 250 volts, controls currents up to 1440 watts Size only 7 in 
ilium. x 1a in. high Complete with heat sink. data and applications information. 

45/- post free 

Proops Bros. Ltd., 52 Tottenham Court Road, London WIP OBA 
Telephone: 01 -580 0141 
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VALVES 
CY3l 716 PL81 9/9 
DAF60 719 PUN 81- 
DP90 719 PL83 718 
DK92 91- PIA4 416 
1/K98 718 PL6o0 1419 
DIM 416 PX4 141- 
I1L94 6/6 PX24 111/e 
DL96 51- PY33 151- 
D1170 51- PY80 616 
DM71 7111 PYe1 616 
DY86 51- PY87 518 
IIY87 616 PY83 71- 
DY809 919 PYee 716 
EABC80 616 PY600 9/6 
EAF42101- PY801 9I6 
E891 51- PY609 18I11 
EBC33 81- QQVO3-10 
EBC41 1011 551- 
EBC61 5/- QQVO6.40 

EBTBe ii9 QQVOe411i1 
EBF69 GI- 100/- 
ECCII 51- a17 111- 

ECC82 619 El0 716 
ECC63 619 U96 1416 
EOM 51- U96 14/6 
ECC86 516 U27 9/- 
ECC60 5/- 1:191 14/- 
ECC88 71- U404 5/- 
ECC189 516 U801 111- 
ECC8041518 UABC60 5/6 
ECF80 616 1TAF42 3016 
&CFBg e/6 UBC41 9/6 
ECM 15/6 UBF80 71- 
ECF601 UBF89 71- 

1518 L'CF80 10/- 
ECP802151e UCH42 

Dlle 
ECH8611/- UCH61 71- 
ECH421e1- UCL82 716 
ECM' 619 UCL83 15/- 
ECH83 e15 tF41 10I6 
ECH84 716 UF80 7A 
ECH200 UF89 619 

1916 VLSI 11/6 
ECL80 9/- 1:L04 5/6 
ECL821916 UU5 71- 
ECL83 15/5 UY41 71- 
F.CL86 5I6 L'Y85 6/9 
EF30 3/6 VR105/30 
EF37A 91- 61- 
EF39 61- VR160/30 
EF40 101- 51- 
EF41 1516 Z800U 95/- 
EF42 1416 Z801U 56/- 
1M80 5/- Z900T 121- 
EPOS 917 lL4 916 
EF86 616 1R6 61- 
EF86 6/11 184 61- 
EF89 6111 166 416 
EF91 51- 1T4 31- 
EF92 516 1X2A 711 
EF96 6/- 1X2B 716 
EF183 616 3A4 41- 
EF184 71- 3D6 51- 
EF800 511- 3Q4 716 
EF812 1.5/6 364 619 
EPL200 3V4 51- 

1516 6B264111e1- 
E1190 716 6B/266M 
8L84 10/6 u/- 
51,41 1115 6R4LY 10/6 
EL42 1116 6C40 6/6 
EL84 419 6V40 7/6 
EL86 91- 6Y30T 51- 
EL91 51- 6Z4 141- 
ELD6 7/- 6Z40 717 
EL600 17/- 6AB7 41- 
EL6036171- OAC7 51- 
EM31 51- OAKS 1116 
EMeO 716 OAK6 61- 
E1184 71- OAKS 51- 
E1181 11/- SALO 81- 
E161 5/- BALM 71- 
E986 7/5 6AM6 6/- 
8989 816 OAKS SI- MS 518 SARIS NI- 
!Mel e/s SANO 101- 
EZ60 6/- OAQ6 81- 
EZ61 61- 6AQ6W 91- 
13Z34 10/6 6A66 61- 
KT86 115/- 6A870 16/- 
KTee 111- CATO 416 
N78 111- 6At6 51- 
OAS 41- 6A14 41- 
0B2 81- OAX6OT 

PPC Ó1iie 6B7 iie 
PC97 9I- OBK7 el- 
PC900 9111 6BA6 415 
PCC64 419 611A7 1515 
POC89 916 66E6 6I- 

P111/5 8BJO0 SÌ11 

151- 65.17 71- 
PCF80 616 OBL7OTA 

P iii li0 84 eBQ7A é 
PCFOC 101- 611147 151- 
PCP200 011WO 151- 

1615 6BW7 16/- 
PCF201 0C4 619 

PCFe01 19 6CH6 i1- 
PCPeo2 919 OCIA 919 
PCF806 6D4 81- 

14/8 65A8 91- 
PCP800 6EU7 7/- 

161- 6F23 16/- 
PCFe08 6F33 901- 

1415 OH6M 41- 
PCH200 OJ4WA 19I- 

FCL81 {9 8.16OT ii- 
PCL62 716 OJO 516 
PCL83 111/- 6J70 61- 
PCL94 616 6J7M N- 
PCL86 913 OKOOT 51- 
PCL80 91- 6K7 616 
PFL720015/- 6K70 51- 
PL36 10/5 6K741T 419 

6K80 41- 
6KBOT 718 
61(250 141- 
e1A 1416 
81.00A 916 
0P26 1816 
65A7 71- 
66A70T 616 
e6C7 71- 
66C7oT 61- 
6507 81- 
65J7 51- 
68J70T 6/11 
58J7Y 618 
651(7 71- 
88L7OT 516 
68N7OT 51- 
eet]70T 7/9 
eVA0 816 
6V6OT 5/S 
SWIM 51- 
614 419 
0X60 51- 
5X50T 616 
630L2 14/- 

7Cd 1{Á 

7117 9i6 

7Y4 919 
9D5 5111 
11E2 111- 
12AT0 4/6 
12AT7 4/- 
I2AL-7 4/8 
12AWe 615 
12AX7 51- 
12BAe (V- 
1211E6 51- 
12BH7 516 
12C8 U- 
12E1 171- 
12K7OT 716 
12K80T 7/6 
12Q70T 6/6 
12607 4/6 
1467 161- 
19AQ6 6/9 
1603 60/- 
1906 101- 
19114 70/- 
20P4 11/6 
261AOT 7/5 
30(215 161- 
so(a7 151- 
3nC18 16/- 
30F5 16/9 
e0FL1 161- 
30FL12 19/- 
3nFLl3 6/6 
30FL14161e 
3uL15 17/- 
301,17 17/- 
30P12 15/- 
:u1P19 141- 
3UPLI 14/- 
36PL131816 
36W4 11/- 
42 6/- 
50(2f 5/- 
60CD606716 
60EH6 1$/- 
721E6 101- 
75 6/6 
76 61- 
78 61- 
80 7/6 
807 9/- 
813 76/- 
839A 451- 
860A 16/- 
964 4/6 
666 816 
968 6/- 
967 6/- 
991 61- 
1672 171- 
2061 6/- 
3506 18/- 
6676 101- 
6678 101- 
6728 7/- 
6533 1115 
8057 10/- 
6060 716 
6064 71- 
8066 91- 
6080 87/6 
8145 111- 

90017 Ü5 
2003 BN 
9004 115 
woe 516 
0.1. Tabw 
OW 761- 
WCR97 11/6 
VCH617501- 
VCR6l7B 

66/- 
VCE617C 

461- 
oFP7 1117 

cline F T3óbié 
CM026 46/- 
981A OBIS 
6097C 5601- 
beelal Vlva. 
ACTS 11 
ACTS 615 
CV 1031701- 
CV2339 110 
K3ol u 
K305 618 
K308 515 
K337 Ill 
KRN2A70/- 
2J72111101- 
WIA17A 

3J/92/E111 
657101- 

6022 116 
714AY N 
723A/B1g0/- 
725A 610 

ELECTRONIC ANTENNA CHANGEOVER SWITCH 
Automatically transfers antenna for TX to RX and vice versa without the 
use of relay or any moving part. Operas' from 3.5 mcs to 28 mcs. No loss 

of transmitting power and provides gain of 2 6Db in receiving sendtivity, 
with built-in power supply unit for 220'250v AC. Our own manufacture. 
Full description and price upon request. 

MARCONI TEST EQUIPMENT 

SIGNAL GENERATOR TYPE TP 
937 (CT 118). Frequency range : - 35 

kHz- 30mHz. .50 ft. Frequency scale. 
200 kHz to 2MHz. Built -in Crystal 
calibrator Sinewave A.M. V.F.M. Out - 
put:-D.19V-IV M. Carriage 30 -. 

FM DEVIATION METER TYPE 
TP 79IB. Frequency range: 4.250MHz, 
deviation I- 75kHz. Specification and 
price on application. 

VTVM TYPE TF 1111 (No. 3, CT 
20$). Ranger : - AC 0.150v in S ranges; 
0 -1500v wich multiplier. DC 100 -0-100v 
in 5 ranges. Frequency: 20Hz- 100MHz. 
195. Carriage 18// -. 

VALVE 
VOLTMETER 
TYPE TP 958. 
Measures AC I00mV; 
20 c/a to 100 me a, 

DC SOmV to I00V, 
multiplier extends ac 
range to I5kV. 
Balanced Input and 
centre -zero scale for 
DC. AC up to 
I00MHz. Price on 
application. 

NOISE GENERATOR TYPE TF 
987/1. Frequency range: -I00kHz- 
200MHz. Noise factor calibration:- - 
0-30 in four ranges, directly calibrated. 
Impedance 71 ohm. M. Carriage 30/ , 

IMPEDANCE BRIDGE TYPE TP 
936 (No. S). Measures L L C at 80Hz, 

I kHz, I0kHz. Ranges:-L: 1 H-100H. 
C: 1 mF- 1001.F. 4: O.lohme I00mohma. 
AC Bridge volts monitored and vari- 
able. Automatic detector sensitivity 
control. 1105. Carriage 30 -. 
DISTORTION FACTOR METER 
TYPE TP 142!. Frequency range: 
100.8, OCOHz in four ranges. Distortion 
range: 0.0S to 50 %. Input impedance 
6000, attenuation 0-60db continuously 
variable. Sensitivity ImW. £42.10.0. 
Carriage 20 -. 
PULSE GENERATOR TYPE TF 
675F. Repetition frequency: 50Hz to 
50kHz. Pulse duration: 0.15 to 1000 
sec; built in 0.1 and 0.51, sec delay 
lines. £40.10.0. Carriage 20' -. 
SIGNAL GENERATOR TF 501 /A. 
10-300 Mc s. in 4 bands. Internal at 400 
c.s. I kcs. External 50 c;s to 10 kc /s. 
Output 0-100 db below 200 mV from 
75 ohms source. LBS. DITTO but 
801 /A /I with additional high level 
output. Leg, Both P. á P. 20/ -, in- 
cluding necessary connectors, plugs, 
and instruction manual. 

HEWLETT -PACKARD 
MODEL 524B ELECTRONIC 
COUNTER. Without plug in unit this 
instrument will measure frequencies 
from 10 c/s to 10.1 me /s and periods of 
from 0-10 kc /a. Frequencies are read in 
kc /s with the decimal point automatic- 
ally positioned, and time is read in 
seconds, milliseconds or microseconds 
again with the decimal point automatic- 
ally positioned. Registration is in eight 

Places, 
first six on neon lamp decades, 

ast two on meters. Self check facility 
from internal 100 kc /s and 10 me /s 
frequency standards. Complete with 
5258 plug in unit 100- 220MHz. Full 
details and price on request. 

TEST EQUIPMENT 
MODEL 400D VALVE MILLIVOLT - 
METER. Voltage range: IwV to 300v 
F.S.D. in 12 ranges. Frequency range: 
10Hz to 4MHz. Input impedance !OM() 
and 15pF. Accuracy 2 %. £3810.0. 
Carriage 12/ -. 

MODEL 430C MICROWAVE 
POWER METER. Power range: 0.1 
to IOwW F.S.D. in five ranges, also 
calibrated in DBM from -20 to +10. 
Frequency range: 10MHz to 'R' Band, 
depending on Bolometer mount. 
£58.10.0. Carriage 30' -. 

SOLATRON EQUIPMENT 
VF 252 VALVE VOLTMETER. 
Voltage range: I.5mV to 15v F.S.D. 
In nine ranges. 10:1 attenuator 
input; accuracy 1%0. Frequency range: 
10Hz to 100kHz. Input impedance: 
Greater than 50M0 with 20 F. Full 
specification upon request. £33.10.0. 
Carriage I5 -. 

END OF RANGE. Come and choose 
whilst you can: CR100 LIO. HRO LIO 
Coils for HRO 15 -. AR88 without cue 
L12.10.0. 

COLLINS TX 2310 -20. 3kw auto - 
tune. Specification and price on applica- 
tion. 
MULLARD TX RX 8 CHANNEL. 
15 -13MHz Rx. Specification and price on 
request. 

KELVIN L HUGHES PEN RECORDERS L35. Carriage 15' -. 

GAUMONT KALEE(RANKSTUDIO) MODEL 1740 WOW á FLUTTER 
METER. L105. Carriage 7 6. 

BOONTON SIGNAL GENERATOR TS 497 B URR, 2- 400MHz. L95. 

Carriage 30 

TS 418 B U SIGNAL GENERATOR, 400- 1000MHz. L105. Carr. 30 -. 

AVO SIGNAL GENERATOR CT 378, 2- 225MHz. 135.10.0. Carr. 18 -. 

I TELEPHONE ENQUIRIES relating tot TEST EQUIPMENT should 
b made to 01 -748 8006 Extansion 23. 

TRANSISTORS, ZENER DIODES etc. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

01 -743 4946 

0A5 CO OAZ723to 0052 61- AC128 5;6 C1181/10 5/- MPF102111- 
0A10 51- OAZ226101- OCM2DM51- AC170 7/5 CH81170 916 MPFI03 915 

0A70 9/- 0C18 161- 0083 415 ACY28 4/- CR81130 MPF304 
0A71 91- OC27 101- 005311 5/- ADUO 181- 10/- 10i- 
0/09 119 0C26 716 0C139 515 AD149 15/- CB81135 MPF106 
OABI 116 0C26 5/- OCHO 916 AF117 5/- 1116 10/5 
OA200 1l9 0C28 1816 0C170 51- AFI18 101- CH81/40 Z Range 
0A202 91- OC29 161- OC171 51- AF124 716 1516 Zeller diodes 
OASIS 715 0C35 101- 0C172 715 AF127 61- CR83/05 61- 316 es. 
0A211 916 OC38 616 OC200 7/6 AF139 10/- CH83120 Z2A reuse 
0AZ700111- 0C44 4/- IN21 816 AF178 11/5 10/- 718ea. 
OAZ2O110/- 0C45 915 1N2111 6/- AFY19 1116 CR83130 Z35 range 
OAZ202to 0071 216 IN26 191- ABM 615 1116 6/-ea. 
OAZ206 616 0072 416 15143 41- A8Y28 6/6 CH825/O25 ZL range 
0A2207 916 0073 111- 1N70 41- BC107 316 161- 51-ea. 
OAZ208 to OC75 51- 2N1305 5/5 BFYSI 416 CH83/40 ZB range 
OAZ213 816 

7 OCBI 41- 2830310/6 B8Y27 6/- OET103Ì6 710a. 

OCe1D 31- AC120 616 BY813 51- OET116 91- 
OC81DM8/- AC127 716 BYZ1e 161- 0ßT116 6I- 

TELEMETRY STATION 
We are able to offer, one only, 
Telemetry Station of very recent 
American manufacture. Compris- 
ing Helical Antenna. oscilloscope 
receiver and associated units, 
Ampex tape recorder and power 
supply for the entire installation. 
Interested clients with a knowledge 
of this type of equipment are In- 
vited to phone or write for further 
particulars. 

PRECISION VHF FREQUENCY 
METER TYPE 183. 20-300 Mc a with 
accuracy 0.039' and 300.1,000 Mc /a 
with accuracy 0.3 %. Additional band 
on harmonics 5.04.25 Mc /a with ac- 
curacy t -2x10". Incorporating 
calibrating quartz 100 kc's + -Sx 
10-' 120 220v. A.C. mains. £55. Carr. L2. 

PYE EQUIPMENT 
4 CHANNEL H.F. TRANS- 
MITTER RECEIVER STATION. 
Comprising PTC 941 Crystal -con- 
trolled Receiver 1.6-14 mcs. Sensi- 
tivity I microvolt for I W, output 
at all frequencies at 10Db S N and 
PTC 931 60W Transmitter for RT, 
CW and MCW operation with 
push -button control for selection 
of any one of four pre -set channels. 
Full details and specification on 
request. 
PYE RANGER F.M. MOBILE 
RADIO TELEPHONE. Trans- 
mitter output 7 -IOW; double 
superhet receiver, I2v DC positive 
or negative earth. Full details and 
specification on request. £45.0.0. 
Carriage 30' -. 

BOONTON " Q" METER TYPE 
60A. Frequency range 50 kc /s to 

50 me /s. " Q " range 0-250 with mul- 
iplier of 2.5. Main tuning capacitor 

30 -500pF with separate ± 3pF inter - 
polating capacitor. Power supply 
220 /250vAC, L75. Carriage 301 -. 

FOR EXPORT ONLY 
53 TRANSMITTERS. All spares 
available. COLLINS TCS. Complete 
installations and spare parts. 62 
WIRELESS SETS. Complete in- 
stallations and spare paru. P.S.U. 
for C42 á C45 12v and 24v R.G.A. 
TRANSMITTERS ET 4336. Com- 
plete installations and all spares. 
BC 610E á I TRANSMITTERS. 
Complete installations and all 
spares. No. 19 WIRELESS SETS. 
H.P. SETS and all spares 8.210 
RECEIVERS with all necessary 
accessories. 

VOLUME METER (VU). 20-0 -+ 
internal resistance 3900 ohms at "O' 
VU, 311in. square, flash LIO, post paid. 
BETTA GAMMA Probe type L314. 
Without connector 12.10.0. 

DC MOVING COIL METERS 
SOLtA 2 ¡in. Sq. panel. 326. 200µA 2¡ in. 
rd. panel. 27/11. ImA 2jln. rd. panel. 
22/6. IOOmA 2 }in. rd. panel. 19 -, 

25 amp. 3¡in. rd. pro). 27 6. 100v. 4in. 
rd. panel. 25 / -. FULL LIST OF OUR 
VERY LARGE STOCK OF METERS ON 
REQUEST. 
29 /4IPT. AERIALS each consisting of 
ten 3ft., sin. dia. tubular screw -In 
sections. 1111. (6- section) whip aerial 
with adaptor to fit the 7in. rod, insu- 
lated base, stay plate and stay assemblies, 
pegs, reamer, hammer, etc. Absolutely 
brand new and complete ready to erect, 
in canvas bag, £3/916. P. á P. 1016. 

HARNESS "A" "B" control units, 
)unction boxes, headphones, micro- 
phones, etc. 
FIELD TELEPHONE TYPE "F ". 
Housed in portable wooden cases. 
Excellent for communication in and out- 
doors for up to 10 miles. Pair including 
batteries, fully tested. £6.10.0. Carriage 
l0/ -. 

COLOMOR ELECTRONICS 
170 Goldhawk Rd., London, 
W.I2. 

Please send me your full list of 
Test Equipment . Meters .. 
Valves .... Tick u required. 

Name 

Address 

All overseos enquiries & orders please address to: 

C O L O M O R (EL 
ECLTD. CS\ 

170 Goldhawk Rd., London, W.I2 
Open 9- 12.30, 1.30 5.30 p.m. except Thursday 9 -1 p.m. Te1.01- 743 0899 

MANY Or'RR4 /.Y STOCK Ceded. Cathode Rey Tab.. and 
SpeHai Velma. U.K. P. a P. up to 101- 11 -; to LI 21-; over 
II 21- In Y. over E3 poet free. C.O.D. 4/- entra. 
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3E. sly's 
EJ D ßT. J TELEVISIO N 

NEW AND PERFECT BRITISH MADE EQUIPMENT 
AT LESS THAN HALF ORIGINAL COST! 
An extremely flexible closed- circuit system made by Britain's largest manufacturer of electronic equipment. The 
basic system comprises two units -camera and control monitor. The units are fully transistorised with a wide use of printed circuitry making for compact size, simple installation and high reliability (both in and out of doors). High sensitivity and 625 line resolution ensure excellent picture quality under normal lighting conditions. Closed circuit television provides the penetrating, all -seeing eye that scans, inspects, controls and directs -that is today accepted 
as invaluable in almost every aspect of industry, commerce, transport and education. A wide range of accessoriet 
are available which further increase the system's almost limitless applications. 

A LIMITED QUANTITY OF COMPLETE SYSTEMS AVAILABLE 
, 

CZ; . 
, .r J.." 

v DISTRIBUTION 
CAMERA i i 

- 
f 
i UNIT '" 

CONTROL 

MONITOR 

o 
o ¡VIEWING ¡ K E Y 

i DISTRIBUTION ¡ " " "" "'; MONITOR 
o BASIC 

r 

4 
I SYSTEM 

o 

UNIT ..,,,,, 
VIEWING ¡ 

EXTENDED 
o / MONITOR 

o o o 5 SYSTEM 

SYSTEM SPECIFICATION Scanning standards: 625 line, 50 fields, 2:1 interlace. Horizontal resolution: 600 lines. Bandwidth : 8 Mc %s over complete system. Linearity : + 2% positional error. Geometry: ±2% of rectangle averaçed over picture. Auto Sensitivity: over the range 60:1 in light value -normal picture obtained with illumination of only 2ft. candles (50% subject reflectance) at lens aperture of f /2. Spectral Response: Panchromatic. Ambient Temperature: Max. temperature for all units 3C "C. to +55 °C. Power 
requirements 90/130 v. and 200/240 v. A.C., 50 -60 cis. Consumption: 45 watts including camera. Camera Lenses: Standard 16 mm. 
cine lenses with "C" mounts are normally used. Accessories: See under Camera and Control Monitor. 

CAMERA 
Totally enclosed dustproof unit only 3f x 4 x 101 in., weighing 4 Ib. Finished in two -tone blue /grey. Vidicon tube. 
Automatic sensitivity control enables the camera to maintain full picture quality over a brightness range of 60:1. 625 line 
scanning standard 2:1 interlaced. frame synchronised to mains supply. 600 lines horizontal picture definition with a band- 
width of 8 Mc /s. All supplies are obtained from the control monitor (consumption 5 watts). 

CAMERA ACCESSORIES 
Lenses: Superb quality 25 mm. (1 in.) f /1.8. "'C" mount lenses made especially for this System are available. also a 
limited quantity of motorised zoom lenses. 
Remotely Controlled Weatherproof Pan and Tilt Heads: Pan 340. at 6' per sec., Tilt +50° at 4° per sec. 230/250 v., 50 c, s operated. 
Remotely Controlled Pan and Tilt for Indoor Use Only: Details as above. 
Weatherproof Camera Housing: Windscreen Wiper. 75 w. heater, internal circulation fan mounting bracket for 
camera housing (the latter items are extras for the Weatherproof Housing). 

CONTROL MONITOR 
14 in. screen, overall size 16 x 14 x 18 in. (excluding Remote Control Unit on which Monitor is shown), weight 30 lb. 
Panel controls provided: Mains on /off, Contrast. Brightness. Remote Focus. Preset controls (under side panels) include: 
Frequency lock. Monitor height, Frame linearity. Camera height. Camera width, Auto sensitivity, Camera linearity. Cable 
correction, Video Gain. Beam Current, Y shift. Electrostatic focusing for camera and monitor. Additional input: Video 

- 100 mV peak white positive into 50 ohms: Synch. 2 v. peak/peak negative. Output: 100 mV peak white positive: 
2 v. peak/peak negative. Ambient temperature range -30° C. to +55° C. 

ACCESSORIES 
Remote Control Switching Unit (shown under Control Monitor): Controls auxiliary functions at the camera. i.e. 
part tilt. zoom. windscreen wiper, etc. Size 18 a 14 x 3 in.. weight 8 lb. 
Distribution Unit: Used for selecting the required picture from those available on the control monitors and distributing 
it to the appropriate viewing monitor. Size 194 x 131 x 81 in.. weight 30 lb. 
Viewing Monitors: These are conventional domestic type receivers -19 in. and 23 in. models available. 

Owing to the complexity and limited quantity of units available this equipment is available to 
CALLERS ONLY. 

LASKY'S BASIC 0 Ly 
SYSTEM PRICE 
1- camera (complete with Vidicon) less lens, 1- Control Monitor, 25 yds. of cable. PRICES FOR LENSESANDACCESSORIES ON APPLICATION. 

ALSO 
A selection of multichannel VIEWING MONITORS are available from stock suitable for use with many existing CCTV installations 

A selection of VIDEO TAPE RECORDERS are also available from stock. We will be pleased to quote on receipt of your requirement. 
t. i.ivvwww,irr !} 
PLEASE NOTE -THESE SYSTEMS ARE AVAILABLE ONLY FROM OUR HEAD OFFICE 
3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1. Tel. 01 -790 4821/2 

A demonstration system is available for your inspection by appointment 
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ME imly's 
MSC METER KITS ANOTHEF LASKY'S 

EXCLUSIVE 

These two new meter kits by 1MK offer the professional electronic, hobbyist and student the unglue opertumiy of building 

a really first clan precision mulnmetar or a wonimisle using in cost The Impact resistant NANO. cabmen are applied with IN 

meter scale and m ant mounted in pout.. the model 200 also bat Me rotary ring. selector in positron The highest 

quality r components Bard IS tolerance musters are used throughout Both offer professional stendarde of accuracy Supplied 

complete m wary detail with full constructional circuit end operating instructions 

MODEL 200 
20000 0 P V Mulemmr Future, 24 m.esur.men range. Seth mirror scale Large 3 71n meter 

lull sale accuracy DCV and canent : 2%. AN: ! 3 %. 'esteem., 3% Special 0 BV OC tense for 

Inntenor arcure measurements 

SPECIFICATION: 
DCV 0.0 8-6 30 120800 1.200V at 20K'OPV 

ACV 0 8.30- 120800.1.200V el 10K/OPV 

DC Canent 0- 0.06- 880800mÁ. 
Aasistsnca O 10K IOOK 1M 10M 'Owns 158-58058K58K at mil scale) 

Capacitance 0 002 D 2 tir 'A: ;IV reign 

Decibels 20 to 63dß 
Output 005 pl blooms remotes Uses Mo I 5V IU7 type' henries Black Nardi. 

cabinet. sue 51 , 31 . 11m Complete with tut lods 

LASKY'S KIT PRICE 85/- n 

MODEL5025 57 MEASUREMENTURANGES 
A highly reliable instrument using an entirety new range selection mechanism which moots the use of a really loge meter In s more 

compact cabinet The range selected is clearer Indicated on the actin meter face facilitating omen, identifica.ion without takireg 

rour ryes from the meter High weed rotary range selecton knob also features polanly reverul switch. shielded meter 

movement wish overload protection rerun Special A and mA measurement 'anon 

SPECIFICATION: 
DCV 0025- 2.5.10502501.000V et 25K0PV 0 0 125 1 25 5 025.125 
500V et 50K/OPV 

ACV 0010.50 -250 1000V at 2 51(DPV 0 1 5 5.25.125 500V at 51(OPV 

DC yA 0 -25 pA al 125mA. 0-50 pA at 250mA 

OCmA 01.5ß5-250nÁ at 125mV. 0 5.50 SOOM.r250mV 

OC Amps 0 -SA at 115mV.0-1081o0250 mV 

Resistance O I0M ohms Ill 65. 6506 50 and 85K .ms at centre scale 
Output Capacllor 10 I of, 400Vw1 In series with ACV ranges 

Decibels 20 to - B I SdB in 10 ranges 

Operates on two 1 5V IU 7 type batteries) Black 505,1,1. cabinet. sus 51 II. 
21in Strong resilient plastic handle Complete with test leads 

LASKY'S KIT PRICE 

£10.10.0 Post 5 

ALSO AVAILABLE READY -BUILT AND TESTED C12.10Á Post 5/ -. 

MTe 100K MULTIMETER 

BUILT AND TESTED 
A highly a 

u 

role Multimeter romp a 10 yA Meter nand calibrated toe OC 

accuracy of 3% of lull s[ 

' 
le Spe.. 'i.r. . re large meter we , 

63o 31in incorporating a entirely now type of rang. selecimn panty 

weich gives instant identification without Irking rour eyes from the 

Wet An audible bumf is provided for my short testing SPEC DCV 

noon 05.25. 10. 50. 250.500. 1.000V at IOOK ON ACV ranges 3 10. 

50 250. 500. 1.2005 et 5KOPV DC current 0 10 100 A 0 10 I OOmA 

025 10Amn Resistance 01K 10K, 1000. 10M 100M;alms 

.ab.° 10 to 49 4dB Continuity test Audible bow., Operates on 

1.15V U2 and 1.1571 8 154 type bans Cabinet sue 71,1111ilym 

Weight 415 

LASKY'S 
PRICE £19.10.0 Paf 

TTC Model C -1051 
POCKET MULTIMETER, READY -BUILT 
A completely new design 2U 000 UYY pocket mullemetei with 'moot scale eel 

belly in thermal protection E.c.ptionWer large eery to teed meter with OArorwt 
movement Clout coded sub's Single posese click-in. recessed selection ,weld, 

for all tenses Ohms tern edprstment Range spec a c roll. O 6-301001.200V 

at I OK obm,V DC volts O 3 I V I5030012Kd al 20Kahms V Resistance 

0 60K fimess DC current 0 60 eiF 300mA Decibels 2048 to +1 7dB 

Hand calibration glees fnemo% hgh standard of ecruraq on all rsgos Us.. 
on. 11V penlight benery Strong impost reu,tant plastic abut sue only 41131011n 111n Two taken buff/Inn hash Complete with 

Zest barn ,ran battery 

i 
LASKY'S PRICE 75/- Post 2 6 

ALSO AVAILABLE C -1052 3 KOPV METER C5.19.8 i 
GET YOUR LASKY'S AUDIO -TRONICS PICTORIAL I 

'FREE16 colour pages in large 1611 Iin format pecked with 1.0001 of Item, from our vest .rooks I 

H In Aadio Electronics Test Equipment Components Communications. etc I 

Sams 1 I n pre ma mod =Imo. on .w repair pig 6L I 

TE -20 RF SIGNAL GENERATOR 
A hey quality fectory tested and calibrated RI Signal Generator offering a huB 

'requenry nange [Over of 120KH7 in 6 bends plus one harmonic band Out 
heghlcm Rf ounpuo terminal provided and separale venable Audio output 

Itched cocu lui sule accuracy 2% reed against hair line on pop. cursor 

Power on pilot light hoed Brief specifications frequency cenge 16 fundamental 

trends, A 120 320KHr B 320.1.000KHr C 1 3. 4MHr 0 32 I IMHz E 

1138MH, f 36130MHz Harmonic bard 72.260MHr Irpu.nsp accurary 

2% Output Rf eight 1 00mó mar Rf Mown 100íY mu Audio output 400Hr BV 

oppio, tadlunabti Paver requirements 105240V 5060Hí AC Vat,. Ime ie 

120H IA KAR5 and selenium rectifier Strong mete, c see 7110. Sin 
ntshed in grey cockle Complete wish ten leads end instrunlon book 

s 

LASKY'S PRICE £15.0.0 5 

TTC MODEL C-1000 
A nom, limp 1 000 O P V pocket multi tester won big meter pertoimence 

Prauenon 21ewel meter movement Hard calibrated to 3% accuracy on full sWe 

al DC mopes. 4% on AC tense. 21in square meter SPECIFICATIONS ACV ranges 

0 -10. 50. 250.1.000V at 1I(10 P V ACV ranges 0.10 50. 250 1001i al I K 0 P V 

DC ucent 0.1.100mA Resistance 0150K. ohms 11000 ohms centre scaler 

Decibels -10 to i-2246 Opntes on ore penlight cell Two colour buHigreen case 

sue only 31.21s Ln Dick stop range selection switch Ohms /eraadlwtmwn 
Complete with lest leads tarn 

i 
LASKY'S 396 
PRICE Post 2 6 

AVAILABLE NOW THE IC-403 
INTEGRATED CIRCUIT 
AMPLIFIER MODULE 

Ongiully developed for computer and spree protects 

these any modules sue only 25.10.5 millimetres 

iepresee the man .making breakthrough in orcuo 

desgn sins. the Imtoducbon of the transistor The 

IC 403 is an integrated power and pie smplihei requiring only Ire addmon of tone and volume control power source and speaker totem 

. complete audio mightier of 3W output 

SPEDR;ATION Inking, at 25 Cl Output power typically 3W horn 250mV input Frequency response 2016 to 8004, 36111 Mes 

ap.ury voltage 2I V Min operating load] 5 ohms Pre amp. input mp 2M/Ohms Preemp 0 C input tuner 50o4 

THE IC403 IS AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKY'S- -COMPLETE WITH INSTRUCTION DATA AND SUGGESTED 

CIRCUn APPIICATIONS 1810 INSTRUCTION DOTA LEAFLET ON REQUEST JUST SEND SA E 

LASKY'S PRICE 49/6 ,5 2 for 95/- reis, fro, 

Also available from stock Sinclair IC -10. 59/6 post free i 
DENSHI BOARD KITS 

The DENSHI BOARD system 
enables the young experimenter 
and electronics hobbyist to pro- 
duce s wide range of transistor 
circuits of increasing sophistICa- 
t on- wi-hout soldering or the use 
cf any tools at all I Basically the 
rystem comprises a slotted circuit 
board Into which plug -In com- 
ponents and bridge pieces are set 
t2 produ :e up to 30 different cir- 
cuits. The components are 
incapsulated In transparent pies - 
tc blocks bearing the eppropriale 
dreuit symbol and value thus 
enabling even the complete 
novice to visually grasp the fun- 
daments s of circuitry after only a 
law moments study. Each DENSHI 

EDUCATIONAL 
CIRCUIT SYSTEM 

BOARD KIT comes complete with 80 -page manual of circuits and data. 
THESE ARE JUST A FEW OF THE CIRCUITS YOU CAN BUILD IN MINUTES; 
VARIOUS RADIO RECEIVERS, AMPLIFIERS, MORSE CODE PRACTICE DEVICE, 
SIGNAL INJECTOR, SIGNAL TRACER. WIRELESS MICROPHONE, ETC. 

DENSHI BOARD KIT SR -1A compilais: Base board; tuner block; 4 resistort ; 

choke coil transformer; 2SA transistor for RF ; 2 diodes; 3 capacitors; battery block; 
moose key; antenna lead; crystal earphone: various bridge and connecting pieces 
and 80 page manual. This kit permits the building of 16 basic circuits. 

ILASKY'S PRICE £4.19.6 
DENSHI BOARD KIT SR -2A as SR -IA plus: 2SB trenslstor for AP; 2 resistors; 
1 capacitor; crystal microphone; test probes; electrode; additional connecting 
pieces; 9V battery. This kit permits the building of 30 circuits. 

POST 
3/6 i 

LASKY'S PRICE £7.2.6 POST 
3/6 i 

LaslW.y's 
Bt)/(li y 

207 EDGWARE ROAD, LONDON, W.2. - 

33 TOTTENHAM CT. AO., LONDON, W.1 
Open all day. 9 am - 6 p.m. Mondry to Saturday 

152/3 FLEET STREET, LONDON. E.C.4 
Open all day Thursday early r losing 1 p e.1 S,mud.iy 

R.acZio d ooFmk 

Tel UI 123 3271 

Tel 01 636 2605 

Tel 01353 2833 113 EDGWARE ROAD. LONDON. W.2 

N: yh Fidelity Audio Centres 3 et_ 42 -45 TOTTENHAM CT. RO., LONDON. W.1 lel 01 580 2573 
Optan all day. g a m 6 p no Monday to Saturday f 

Tel. 01723 9189 6lYEpFtSw Clpon r.lrly , Ir,-uvi 1 11 771 Thurnd.tV 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1 Tel.: 01 -790 4821 
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WillE 
EVERYTHING BRAND NEW AND TO SPECIFICATION LARGE STOCKS 

CATALOGUE WITH FULL TECHNICAL DATA -1/6d. 
30 WATT BAILEY AMPLIFIER COMPONENTS 

- MJ481 l 40361 12/6, BC125 12' , BC107 3/6, 40362 16.'1, 
MN91 f matched pair output 59 - BC126 12 -, BC109 3/6 
40361 } e 40362 matched pair drivers .. .. 30'3 Main amp PC board free with each transistor set. 

Total for one channel (7.9.6 list, with 10 discount only (6.14.6. 
Total for two channels I14.19.0 list, with IS discount only L12.14.0. 
Complete power supply kit (4.14.6 mono or stereo, subject to discount. 
Complete regulated power supply kit (9.5.0 subject to discount. Further details on application. 
2N2926 PLASTIC range Silicon NPN, 120MHz fT: 
Red spots = 55 to 110 . .. .. 2/3 Yellow spots = 150 to 300, . 1 9 
Orange spots = 90 to 180 .. .. .. 2/3 Green spots - 235 to 470.. 2 3 

Texas Silect range, TO92, 30V, 600mA NPN BCI07 series and plastic equivalents 
2N37043 = 90 to 330 .. .. .. 3/1 300mW 300 MHz fT, TO18 
2N3705ß = 45 to 165 .. .. .. 3/5 BCI0T,3 = 125 to 500, 45V .. .. .. 3 6 

25V 200mA PNP BC108s = 125 to 900, 20V .. .. .. L - 

2N3702s = 60 to 300 .. .. .. 3/6 BC109s = 240 to 900, 20V .. .. .. 316 

2N3703ß = 30 to 150 .. .. .. 3/3 18OmW 300MHz (T, TO92 plastic 
BC1675 = 125 to 500, 45V .. .. .. 2.3 

Small signal NPN BC16 = 125 to 900, 20V .. .. .. 2/- 8s 
2N3707 low noise .. .. .. 4/- BC1695 = 240 to 900. 20V .. .. .. 2/3 
2N3711,.1 -- 180 to 660 .. .. 3 /II BCIO9 and BC169 are low noise. 

PEAK SOUND AMPLIFIER KITS 
The new Englefield Kits 

Build It 
s 

- 12 +12 
or 

25 +25 

Brilliant new styling and available in two forms: 
STEREO 15 WATTS PER CHANNEL 
Supplied in kit form with complete amplifier 
and pre -amplifier modules and power supply 
components. Output per channel into 1552 
-13 watts R.M.S. Price [38.4.0 Net 
STEREO 25 WATTS PER CHANNEL 
Supplied in kit form with complete amplifier, 
pre -amplifier and regulated power supply 
modules. Output per channel into 1552 
-28 watts R.M.S. Price [58.15.0 Net 
Brief specification: Total harmonic distortion 
I KHz, I I .5W, 1511 0.1%. 
Inputs: 
Magnetic, RIAA 3-5mV 
Ceramic 3SmV 
Tape IOOmV 
Radio IOOmV 
Signal to noise ratios: 
Better than 60dB all inputs. 
ENGLEFIELD CABINET to house either 
above assemblies (as illustrated) [6.0.0. 
OTHER PEAK SOUND PRODUCTS AS 
ADVERTISED. 

FETS Low cost general- purpose type 2N5163, 25V S/ only. _ n-channel Audio r f. Texas 2N3819, 25V 9 

NEW PLESSEY INTREGRATED CIRCUIT POWER AMPLIFIER TYPE SL403A 
Operates with I8V power supply. Sensitivity 20mV into 20M.ohms. 
Output 3.0 watts into 7.5 ohms. only 57 - 

ZENER DIODES 
3V to 27V 5 400mW. All preferred voltages. each 4i6 

SINCLAIR ICAO INTEGRATED CIRCUIT AMP. & PRE -AMP. 
This remarkable monolithic integrated circuit amplifier and 
pre-amp is now available for resistor from slur 3. is 

and equivalent oí13 transistor /18 resistor circuit plus3diodes and 
the first of its kind ever. It is D.C. coupled and applicable for 
an unusually wide range of uses, all of which are detailed in 
the manual provided with it. Sinclair IC.10 as advertised, NETT post free .. .. 

BARGAINS 
2N696 5/6 
2N697 6/- 
2N706 3/5 
2N1132 13/- 
2N1302 4/- 
2N1303 4/- 
2N1304 4/- 
2N1305 4/- 
2N1306 619 
2N1307 69 
2N1308 8 9 

2N1309 8 9 

2N1613 6 6 

2N 1711 7 4 

IN NEW TRANSITORS 
2N2147 III/9 
2N2369Á 6/9 
2N2646 9/6 
2N2924 4/3 
2N2925 5/3 
2N3053 5/6 
2N3054 15/6 
2N3055 I6/6 
2N339IA 5/6 
2N3708 2/9 
2N3904 9 - 
2N3906 9.- 
2N3794 2111 
2N4286 2/11 

Alllepowertir 
2N4289 2/I I 

2N4291 2/11 
2N4292 2/II 
40406 1613 
40408 14'6 
AC126 6 6 
ACI28 6 ;- 
AC176 6'3 
ACY22 3;3 
ACY40 3/6 
AD140 19!- 
AD149 1716 
ÁD1611 14;- pr AD162 f 

typesets 
supplies 

AFI 18 16 6 
AF124 7.6 
AFI27 7/- 
AFI39 e- 
BAI02 6 6 
BC147 4 3 
BC148 3/3 
BC149 4/3 
BCI57 3/6 
BCI58 3/3 
BC159 3/6 
BC177 6/- 
BC178 5/3 
BC179 5/9 

with 

BCY3I 12 6 
BDI21 18 - 

BDI23 24 3 

BDI24 16'- 
BF115 7 6 
BFI67 B 6 
BF178 106 
BFI80 12 - 
BF194 7 - 

BFX29 123 
BFX85 8 3 

BFX89 7 9 
BFYSO 4 9 

BFY51 4 3 

BSX20 4/6 
M1480 21I- 
NKT2I I S /11 
NKT2I4 4/2 
NKT2I7 I2 /- 
NKT274 4/3 
NKY403 14/10 
NKT404 14/6 
NKT405 I5 /- 
NKT713 S/S 
NKT773 5/3 
NKT781 6/- 
P346A 5/9 
V405A 7/9 

METAL OXIDE RESISTORS 
Electrosil type TR5, 2 ",,, 1 watt rating. Very low noise, low temperature coefficient, low drift. A Prof- 
fessional resistor) All E24 preferred series of values from 10(1 to I M U. Price: I to 24, 1Od. each; 
25 to 99, 9d. each; 100 up, 8d. each. (Resistance values may be mixed to obtain quantity reductions.) 

MULLARD C416 SERIES ELECTROLYTICS 
Sub- miniature axial leads. Values (µF /V): 0.64/64; 1/40; 
1.6/25; 25/16; 2.5/64; 4/10; 4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 
8/40; 10/2.5; 10/16; 10/64; 12.5/25; 16/40; 20/16; 20/64; 25/6.4; 
32/4; 32/10; 32/40; 32/64; 40/16; 40/2.5; 50/6.4; 50/25; 50/40; 
64/4; 64/10; 80/25; 80/16; 80/25; 10016.4; 125/4; 125/10; 
160/2.5; 200/6.4; 200/10; 250/4; 320/25; 320/6.4; 400/4; 
500/25. All 1/3 each. 

MINIATURE (µF /V): 5/10; 10 /10; 25/10; 50/10;, 1d. each. 
25'25; 50/25: 100 /10; 200/10, I / -each. 50/50; 100/25; 1/6 each. 
100,50; 250/25, 2/- each. 

POTENTIOMETERS 
Carbon track. Long plastic spindles: 

each each 
Single gang linear: 2200, 4700, I K, etc. Dual gang linear: 4K7, I0K, 22K, etc. to 1M 0 8'6 

to 22MH .. 2/6 Dual gang log: 4K7, 10K, 22K etc. to IMO 8/6 
Single gang log: 4K7, I0K, 22K, etc. to 22M 0 2/6 Dual gang log /anti -log: 10K, 47K, IM O only 8/6 
Any type with 1 amp double pole mains switch: extra 213. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR: Linear only, 1000, 2200, 4700, 1K, 2K2, 4K7, I0K, 22K, 47K, IOOK, 220K, 
470K, IMO, 2M2, 5M, I0M f1 vertical or horizontal mounting. 1/- each. 

COMPONENT DISCOUNTS 
10' on orders for components for L3 or more. 
I5 " on orders for components for C10 or more. 
(No discount on NET items.) 

POSTAGE AND PACKING 
Free on orders for CI and over. 
Please add I. - if order under LI. 
Overseas orders welcome: carriage charged at cost. 
CATALOGUE price 1/6 (U.K. post free) 
Our catalogue contains technical data on many of our stock 
semi -conductors and other components and as such is a 
useful reference book. 

p 

CAPACITORS CERAMIC DISC 
Hi -K. all : -20 tolerance: 1.000pF. 2,000pF, 5,000pF, 500V: O.041F, 0.02µF, 0.05 :1F, 50V, 4d. each. 

LARGE CAPACITORS 
High ripple current types: 2,000µF 25V, 7/ -; 2,000µF 50V, 9/3; 5,000µF 25V, I0 ;3; 5,000p.F 50V, 17/6. 
5-Dec, 30/6; 2 -DeC DeCstore, 69/6; 4 -DeC, 119/6. 

MEDIUM RANGE ELECTROLYTICS 
Axial leads. Values (µF /V): 50 /50, 1/6; 100/25, 1/6; 100 /50, 2/ -; 250/25, 2/ -; 250/50, 3/3; 500/25, 3/3; 
1,000110. 4/ . 

ELECTROVALUE DEPT. WW.11, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, 
Telephone: Egham 5533 (STD 0784 -3) 
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-PAK 
FULLY TESTED AND MARKED 

AC1O7 3/- 0C170 3/- 
AC126 2/8 OC171 4/- 
AC127 2/8 OC200 3/8 
AC128 2/8 0C201 7/- 
AC178 5/- 2G301 2/8 
ACY17 3/- 2G303 2/8 
AF114 4/- 2N711 10/- 
AF115 3/8 2N1302-3 4/- 
AF116 3/8 2N1304-5 6/- 
AF117 3/8 2N1306-7 8/- 
AF239 12/8 2N1308 9 8/- 
AF186 10/- 2N3819 F.E.T. 9/- 
AF139 1 0/- Power 
BFY50 4/- Transistors 
BSY25 7/8 OC20 10/- 
BSY26 3/- 0C23 10 
BSY27 3/- 0C25 8 
BSY28 3/- 0C26 5/- 
BSY29 3/- 0C28 7/8 
BSY95A 3/- 0C35 5/- 
0C41 2/8 0C36 '7/8 
0C44 2/8 A0149 10/- 
0C45 2/8 2N2287 20/- 
0071 2/8 2N3055 T5 /- 
0072 2/8 Diodes 
0073 3/8 AAY42 2/- 
0081 2/8 0A95 2/- 
OC81D 2/8 0470 1/9 
0083 4/- 0A79 1/9 
OC139 .2/8 0481 1/9 
OC140 3/8 IN914 1/6 

FREE! 
PACKS OF YOUR OWN CHOICE UP TO 
THE VALUE OF 10/- WITH ORDERS 

OVER E4 

TRY OUR X PACKS FOR 
UNEQUALLED VALUE 
XA PAK 
Germanium PNP type transistors, equivalents to 
a large part of the OC range, i.e- 44, 45, 71, 72, 
81, etc. 

PRICE 15 PER 1000 
POST & PACKING 4/6 U.K. 

XII PAK 
Silicon TO -18 CAN type transistors NPN /PNP 
mixed Tots, with equivalents to 0C200.1, 2N706a, 
BSY27/29, BSY95A. 

PRICE E4-5 PER 500 
PRICE E8 PER 1000 

POST & PACKING 2/6 U.K. 

XC PAK 
Silicon diodes miniature glass types, finished black 
with polarity marked, equivalents to 0A200, 
OA202, BAY3I.39 and DKIO, etc. 

PRICE E4 -10 PER 1000 
POST & PACKING 2/6 U.K. 

ALL THE ABOVE UNTESTED PACKS HAVE 
AN AVERAGE OF 75% OR MORE GOOD SEMI- 
CONDUCTORS. FREE PACKS SUSPENDED 
WITH THESE ORDERS. ORDERS MUST NOT 
BE LESS THAN THE MINIMUM AMOUNTS 
QUOTED PER PACK. 

HUGE CLEARANCE OF UHF /VHF TUNER UNIT REJECTS 

STOCKS ALMOST EXHAUSTED! PLACE YOUR ORDERS NOW!!! 
FANTASTIC TRANSISTOR VALUE 

TU.2. CONTAINING 2 AF186's& 2 AF178's PRICE 1W- EACH UNIT 

TU.3. CONTAINING 2 AF186's & 2 AF118's PLUS WAVEBAND SLIDER SWITCH PRICE 12/6 EACH UNIT 
P & P 2 6d. EACH UNIT. 
All the Units have many other components e.g. Capacitors. Resistors, Coils and Tuning 

Condensors etc. 
ALL TUNER UNITS ARE SUPPLIED WITH CONNECTION DATA 

1 
SPECIAL OFFER 

12 VOLTSTABILISED 

POWER 
UNITS 

INPUT 110 -250 V. C. 

OUTPUT 11 
-13\1 Stabtltsed 

Brand New makers surplus 

at the unrepeatable 

Pttce of £5 each 

Post & Packing 7'6. 

NEW TESTED & GUARANTEED PAKS 

4 
PHOTO CELLS. SUN BATTERIES, 

4 B2 INC. BOOK OF INSTRUCTIONS 1 O/- 
AD161 -AD162 NPN /PNP TRANS. 

B77 2 COMP. OUTPUT PAIR 10/- 
IN4007 SIL. REC. DIODES 

B79 4 1000 PIV 1 AMP. MINIATURE 10/- 
REED SWITCHES MIXED 

B81 10 TYPES LARGE & SMALL 10/- 

889 2 

NEW UNMARKED UNTESTED PAKS 
INTEGRATED CIRCUITS, DATA 
& CIRCUITS OF TYPES. 

B78 12 SUPPLIED WITH ORDERS 10 - 
DUAL TRANS. MATCHED 0/P 

B80 8 PAIRS NPL -SIL. IN T* AN 10 - 
0C45. OC81D & 0081 TRANS 

B82 10 MULLARD LA TYPE 10 - 
200 TRANSISTORS. MAKE 
REJECTS. NPN.PNP. SIL & 

RM 
E DO-7 

8:4 100 EQUIVNTOsóA 00 0A202S 10 - sa. 
I DIODES MIN. GLASS TYPE 1 I - 

SIL. DIODES SUB. MIN. 
B86 50 IN914 & IN916 TYPES 11- 

- r - TRANS. EQUIV. 
B87 100 TO 0C44, OC45 °C81. T . 

IL RANS, NPN. PNP. EQUIV. 
TO OC200t1. 2N706A, 

B88 50 BSY95A, ETC. 

7 WATT ZENER DIODES. 
MIXED VOLTAGES B60 10 

10- 

10/- 

1 AMP. PLASTIC DIODES 
H5 16 50 -1000 VOLTS 10/- 

250mW. ZENER DIODES 
40 DO-7 MIN. GLASS TYPE 10/- 

B91 8 

5 SP5 LIGHT SENSITIVE CELLS 
LIGHT RES. 4001 /DARK 1 M S? 

NKT163/164 PNP GERM. TO -5 
EQUIVALENT TO OC44. OC45 

10/- 

10/- 
NPN SIL TRANS. A06= BSX20. 

B92 4 2N2369. 500MHz. 360mal 10/- 
GET113 TRANS. EQUIV. TO 

B93 5 ACY17-21 PNP GERM. 10/- 
CAPACITORS. ELECTROLYTICS. 
PAPER. SILVER MICA. ETC. 

899 200 POSTAGE ON THIS PAK 2/6. 10/- 
'2N3136 PNP SIL. TRANS. TO-18 

10 B96 5 HPE100 -300 IC. 600mA. 200MHz - 
XB112 & XB102 EQUIV, TO AC126 
AC156. OC81/2. OC71/2, NKT271. 

898 10 ETC. 1 I - 

G 
MIXED RESISTORS 

H4 250 POST & PACKING 2 10/- 

Return of the unbeatable P.1 Pak. 

Now greater value than ever 

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 10/- 
2/- P & P on this Pak. 

Make a Rev. Counter for your Car. The 
'TACHO BLOCK'. This encapsulated block 
will turn any 0 -1mA meter into a perfectly 
linear and accurate rev 20 counter for any car. Feach 
FREE CATALOGUE AND LISTS 
for: - 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE -PAK LISTS 
& SUBSTITUTION CHART 

MINIMUM ORDER 10/- CASH WITH 
ORDER PLEASE. Add 1 /- post and packing 
per order. OVERSEAS ADD EXTRA FOR 
AIRMAIL. 

MULLARD DATA BOOK 
SEMICONDUCTOR & VALVE 

DATA & EQUIVALENTS 
POSTAGE 6d 

3/6 
EACH 

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS 

BI-PREI PIAK LTD DEPEPHONE2 224 HELAWEST OAD,W STCLIFF 

-ON -SEA, ESSEX 
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HENRY'S RADIO LID 
BUILD A QUALITY 4 TRACK TAPE RECORDER 

To g., the b.K out of your MAGNAVOX DECK. you nand 
MARTIN RECORDAKIT. That composes specW hip, 
oualny 6 veal. rnpl,fier and preemphfir which comes to 
you resembled on n's Minted mean bord - in Irt .vWY- 
thong for mkng superb Tape Recorder you need no ea- 
prHnce or technical skid to bring this bout. 
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY. 
AND SUCCESS IS ASSURED. 
Kt compotes Deck. Amplifier, Cadnat and speaker, with 
microphone. 7" 1200 h two. cad spry W001 
ASK FOR BROCHURE 6 TODAYS VALUE (60. 
PRICE 39 gns. p.p. 22/6. NOTHING ELSE TO BUY 

SCOOP! STAAR RECORD PLAYER 
Deck ploys 33, 45, 78, RPM. records 9 volt 
..erred, wnh mono crtrldge BRAND NEW 
as illustrated 

PRICE 59/6. 
p.p. 3/6. 
Send for 1WI., 
NO. 2 

GARRARD 
RECORD DECKS 

All the lasen models BRAND NEW and pernteed 
TERRIFIC SAVINGS 

2025 STEREO [ 7.19.6. 
2025TC DIAMOND. 9TAH.C. E 9.19.6. 

3000 STEREO 9TAH.C. E 9.19.6. 
SP 25 MO [11.19.6. 
SL 55 [11.196. 

A70 Mk. I1. E12.10.0. 
AT 60K .I I. [13.100. 
SL 65 [14.14.0. 

AP 75 E19. 0.0. 
401 C26 7,6. 
SL 75 E29. 0.0. 
SL 95 E35. 0.0. 
GL 75 GOLDRING C33. 0.0. 
GL 75 P " [46,15.0. 

ALSO IN STOCK - THORENS - LENCO . B S.R 

C.,r,.q/,nsprencer 7/6 .tot on any mod &. 
WB4 BASES [3.19.6. PERSPEX COVERS (3.10.0. 

Spec,& offer bar and cover Mailable for these 
medNS ar E4.160. Crroaga 6/.. 
Compin range of CartI.4g.&Pl,nths/Covrs. 
SEND FOR 8 PAGE BROCHURE 16/17 TODAY. 

MULLARD 1 WATT AMPLIFIER 
Portable TrenYttd UnitIde. for Intercoms. 
Baby Alrms, T.IephOne, 
Record Players °, Gutter Practice. 
9 V off 5 translators with wlum. control, 
output 3 ohms. 
I4ea1 for use w,th STAAR RECORD DECK. 

PRICE 45/. p.p. 2/6. 

OTHER ITEMS. Sunedle 7 v 4 inch. 
3 ohm sparer 17/6 P.P. 1/6. 
Reams covered ubinet 1214 9 I 4 12/6 pep. 2/6. 
P.P9 9 volt battery 3/9. Write for l..flr No. 2. 

BUILD 

YOURSELF 

A 
QUALITY 
RADIO 

New Minted circuit design with full power 
output. Fully tuneable on both mw /Iw. 
bands. 7 Mulland tranunors, Fined 5" 
.Yrer, Room F,l ling Power. Easy to build 
with terrn,c results. All local and conti- 
nental nat,onr. Complete detailed ,nstruc' 
bons 
TOTAL COST E6.19.6. p.p. 4/6. 
Ask for Leaflet No 1 

TRANSISTORS DIODES RECTIFIERS 
WE HAVE THE MOST COMPREHENSIVE 
STOCK IN GREAT BRITAIN. 
NEW 1969 LIST OF 1000 TYPES. 
SEND FOR FREE COPY TODAY ILIST 36) 
Whether you require one or 1000, devicn we 
can fulfil your order from Kock' 

For quantity quotetmns telephone 
1011 723 0401 En. 4. or IOU l 402 6823. 

HENELEC 5 -5 STEREO AMPLIFIER 
Ec.l.nt low priced Brins, dngned Stereo Amplifier for ut.w,th 
Record Decks. Mike. Tuners. 
16 ter nwstor mains operated. Output 5.5 wens for 8- 15 ohm 
speakers. Black Over and wood format, sire 13' , 3 v 6 ". 
PRICE E13.10.0. p.p. 7/6. ILrflet on reque40. 
Compd. 5... System 65 
Garrard 7025 stereo, 5.5 Amplifier, Plinth/Corer. Two 10 wet 
reek*" wdh tweeters in polished cabinets 

Usual price £47.0.0. OUR PRICE E39.10.0. p.p. 20/.. ASK FOR BROCHURE 13 

9 
S f i 

SINCLAIR EQUIPMENT 
The SINCLAIR IC -10 is the worlds first 
monolithic interpreted circuit high 1.4.1115 power empllfer 
and M.arnphfir. The circu It itself has an output 
power of 10 wets, yes with an overall .sore of 1 x 0.4 , 0.7 in 

lZ-I 
' IIII aa. .._tr-vslMtse-- 

IC -10 Integrated Circuit Amphf Ier 59/6 
Z30 99/6 
Stereo 60 (9.196. 
PZ5 Power Supply Ea. 19.6. 
016 Loud Speaker E8 19.6. 
212 Amplifier 89/6 
PZ 4 Power unit 99/6 
Stereo 25 (9.19.6. 
014 Speaker systetr, 07.19.6. 

All post pee, deuvsry from nook. 

1 1 
! ' 1 

Ia 

OTHER TYPES OF 
INTEGRATED CIRCUITS G.E. PA246 52/6 

29/6 SL402 Plewy 46/0 
22/6 SL403 Plenty 49/6 
me S.GS. UL910 10/0 
18 /6 S.GS. ÚL900 10/0 
59/6 S.G.S. UL914 11 /0 
22/8 Mulford TAA263 15/0 
20/0 'Data sheets 3/6 set for then, 
37/g for others re co &ogee. 

RCA. CA3014 
RCA. CA3018 
RCA. CA3020 
RCA CA3036 
S,nclan I.C.10. 
G.E. PA230 
G.E. PA234 
GE. PA237 

BUILD THIS VHF FM TUNER 
5 MULLARD TRANSISTORS. 300 kc /s BANDWIDTH. 
PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION 
MONO A STEREO. A popular VHF FM Tuner for quality 
end rec.ptmn of mono and stereo There is no doubt rout n 
- VHF FM gern the REAL round. 

PARTS TOTAL COST £6.19.6. DECODER E5.19.6. 
ASK FOR LEAFLET No. 3. FOR STEREO, 

HENRY'S RADIO LID 

ENGLAND'S LEADING 
COMPONENT AND 
EQUIPMENT CENTRES 
HENRY'S RADIO fu //y Illustrated CATALOGUES 

A 
ALL TYPES 
OF ELECTRONIC 
COMPONENTS 
TEST 
EQUIPMENT 
KITS 
BUILT UNITS 

B 

HIGH 
FIDELITY 
& GENERAL 
AUDIO 
EQUIPMENT 
CATALOGUE 

COMPREHENSIVE ' CLEAR CONCISE CATALOGUES 
A Over 300 pages filly detailed rd nlu ed with more than 6,000 stock dams. Everything for 
rnrer and professional use Complete wnh 5 vouchers 10/ value. for use with purchases. 

ORDER AS CATALOGUE A PRICE 7/6. pap. 2 /-. 
6 NOW .Id,o and high I.4el,n catalogue 120 parer conmmog ,deer and 
equipment for every apphcn,on. Special low pores for ad leoding makes 
Plus 12/6 extra discount voucher. 

ORDER AS CATALOGUE B PRICE 5/-. p.p. 1/.. 

WHY NOT 
SEND 
AWAY 
TODAY! 

AUDIO EQUIPMENT 
Mono or Stereo Audio element awn.. 
from Dmidale Mk.11 - mch unit or 15nern 
will compare favourably with other prob. 
Donal equipment selling et mud, higher pores. 
COMPLETE SYSTEMS AND MIXERS fron 

E11.12.6. to £38.17.6. lall units evadable 
seoertelv1. 

THE FINEST VALUE IN LOW COST HIGH 
FIDELITY - CHOOSE A SYSTEM TO SUIT 
YOUR NEEDS AND SAVE YOURSELF 
POUNDS. 

SEND FOR BROCHURES No. 12/14 red 21 TODAYI 

HI-FI equipment to suit EI fRY POrCf % 

HIGH FIDELITY AUDIO EQUIPMENT CATALOGUE 5/. p.p. 1/ 

VISIT OUR NEW HI.FI CENTRE AT 309 EDGWARE ROAD. for all Ioeding makes of - 
AMPLIFIERS, TUNERS. DECKS, SPEAKERS, MICROPHONES. TEST EQUIPMENT. ALL WITH 
DISCOUNTS - IT WILL PAY YOU TO PAY US A VISIT AUDIO SYSTEMS E40 - E300 TO SUIT 
EVERY 
SEND FOR CILLUSTRATED BROCHURE 16//1LABLE. TWO DEMONSTRATION ROOMS 

Electronic Munta' Instruments 

ELECTRONIC ORGANS 
COMPLETE KITS FOR THE HOME CONSTRUCTOR 

STAR FEATURES 
ALL TRANSISTOR PRINTED CIRCUIT DESIGNS. 
BRITISH DESIGN STEP BY STEP DETAILED 
INSTRUCTION$. SAVES UP TO 50% ON COMMERCIAL 
EQUIVALENT. EVERYTHING SUPPLIED DOWN TO THE 
LAST ITEM. FULL AFTERSALES SERVICE B ADVICE. 
'CREDIT SALE B H.P TERMS AVAILABLE. 

We ere plaid to offer the choice of FOUR 

Brd,s, dngns from a single manual portable r 
(99 THE MAYFAIR for pivot or classical music - 
to two manual five octave depute model with 
OA K CONSOLE horn (285 for the serious mupcun 

START BUILDING FOR AS LITTLE 
AS E10. 
MODELS FROM E99- E360. 

CJ ,7-^....rT 4 l 
+y4/ 

Thor kits We the result of years of research and 

design and offer W. best that ,s saint,* to good 

organ designs, coupled with e,cellen value re 
wdh,n the reach of most pockets. No tech.* skill 

or knowledge n rqultad in constructon,wlth the 

pad of the STEP BY STEP ,I lunrated manuals will 

produce an instrument the will be deght to own 

and use and will give veers of trouble free enter, 

tamment for the whole finny. 

SEND FOR ILLUSTRATED BROCHURES 9/10/11 TODAYI 
When in LONDON. CALL IN SEE. HEAR, PLAY FOR 
YOURSELF 
Organ Demons-toner Room 1st Floor. 
PRACTICAL ELECTRONICS ORGAN- ORGAN COMPONENTS 

ILLUSTRATION of 

GROSVENOR ELECTRONIC ORGAN 

We ere able to aipp15 .11 Items for Mn serin, details on request. Burt rnsodele er9aMe from [124. 

Mall Order Dept Components, Organ Dept. 
303 EDGWARE ROAD. LONDON W.2. 
Telephone: 01 -723 1008 9 

OPEN N1ON -SAT 9,un -6pnl THUIS 9dol.1pn7 

High Fidelity and Equipment Centre 

309 EDGWARE ROAD, LONDON W.2. 
Telephone: 01 -723 6963 
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QUALITY COMPONENTS AND EQUIPMENT 
NV NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER 

* QUALITY PANEL METERS Suppliers of 
quality 4 y 

components P 
and 

ont equipment 
for over 
25 25 yearg 

PORTABLE 
GEIGER COUNTERS 

FOR MEASUREMENT Or 
RADIO ACTIVITY 

5upohee <ocabar .01 motto not 
ne acs lies ne motto Lu i ones 4(TO COUR PRICE. NEW. 

TE.TED COMPLETE 
W TR BATTER ES 

E7.10.0 
POST 10 

SPARE BaliERPOST5 PAIR 

DOSIMETER POCKET -TYPE 050r 12/6 

- seat,,, e 
o 

° r s _ -' -'- 
r. °e ; - tt' 

f tot .. 

36 Series. Face site 42 x 42mm 
x µ 111in I lint. SODA, 37/6; 100 A 

3S/ -; 200µA, 31 /6; SOODA, 376; 
I00m IOmh SOinA. 50V, 

each: IOV, 2ßV, SOY, 
.n IA 3DOV d soot', ate, 

1 rn and SA, Zf -mace.. meter, 

es 
3916. VU meter, 371 {. 

es Sert.. Face site 66 x 7emm 
MI x 31ín). 5011A. 61/6; 100µA, µµ fil {: 200µA, 4716; Spp1yA, 4S' 
I mA, Sm A. I OmA, 500 A, 37 6 

ch. "S' meter. ImA.41:11 
óme anges and + aye! Iahin. 
List tun r ouen, with tut! details. 

N 

- 

A..,: 
A f Q, 

.1' 

- $ ' wo 
h , 

al 
+; u: _ 

an 

. 

*TRANSISTOR POWER AMPLIFIERS 
11 watt 3 ohm 100mV Input 31 volt supply. 

Model MPA 12 J L4.10 p.p. 3l- 

AUDIO - 
HIGH FIDELITY 
Complete n p eta rangs I 

HI-FI 
t0 fuit ail 

HI -FI and Public Ad- 
dress requirements 

COMPONENTS 
UK's largest 
supplier of 

ef: .: 
v 

_ . a 

- 

*50 OHMS PER VOLT 
+ 

MULTIMETER 
Recommended quality we.w. 
nstrument with ,I - 

- -_ 
r stab and 313(1ed ,I 

protection, 0/0.3/3/121 1 

60/120/300/600/12ß0V III/ i 
datte (SOKµ /V); 0/6/30/ r 
120/300/600/1200V arc. l ( 
110Kµµ/V); 0130µA/61 
60:300mA. 0 /12A: 

12 watt I1 -16 ohm I00mV Input 40 volts 
supply. Mod& MPA 12 1S L3.f p.p. 131- 

is watt e -1 { ohm I POmV Input 5040 volt 
supply. Model MPA 25 L7.1ß pep. 116 

Power fagotin 24 40 volt 901 p.p. 1l6 
50-60 volt 971{ p.p. 116 

Model .7, 7 watt Amplifier 3 ohms OP. 
7mV Input, operates 12 -1e volts D.C. 

Price 71/6 pep. 1/6 

* Ins wan Mtn nEa-deulon. .queer. 

- 
el ' 

/% ¡mot\ - 
\'JJ e 

Iy,1 { 
MODEL 

NOM BR EX 
TRANSISTORISED 

Test Equipment 
PRICE Leaflet 

0/Iek1211 /10/ 

ee., 
ZOOM (1. Meter movement Polarity 

E a d No. 
29s RF. Gen, 21 0 0 35 
29s %W RF Gen. 
30 Audio Generator 10 

10 0 
24 

31 R.F. Generator 12 10 0 25 
32 CR. Bndga 10 10 0 26 
33 lnductanc Indpo 20 0 0 29 

reversing switch. Cv.n,.n, with b les, 1 

leads and instructions. / AFIOS Price Lí.10.0 pep. 2/6 
Leather case 25!6 *GRID DIP METER 

All transistor grid 
dip meter, absorp- 
tion wavemeter and 
etc. detector. Fate- 
q u n c y rang 
440kc /s to 2B0Mc /s 
in 6 co ils. Uses 3 
transistors plus 
d oaf SOOµA 
meter. Internal 
battery. 
TEIf 

- components. 
EVERYTHING 

YOU NEED 
SEE CATALOGUE 

* SINE 'SQUARE WAVE AUDIO GENERATOR 
.m._ Provides audio output on 4 bands. 

Sinew lotis to 00kus, output 
p to 1v: square wave 60us to 

30kc /s, 7V Distortion under 
2%. Output mp.danc ISO. 

ppquiths amplitudntol. 
with leads and 

t 
s. A.C. mains opor,,ed. 

TE22 Price L16.10.0. 
- 

0 ° 

I 

"51'' 

00 

®^sate 

.; 

*TRANSISTOR 

CHECKER 

Complete capacity 
for checking all 
transistors non and 
ono for alpha, Mu 
and German. Also 
diodes compote 
with leads and 

n .Qtr °Ctt o °' 
2OM1, Price 
L6.19.6, p.p. 3/6. 

STEREO HEADPHONES - -_ 
F 

i 
n 

g 
soft Padded Head- 

sets, wide frequency response. l ut 

Headbands. Fitted Jack 
plugs. nd,Ll 

DHO 215 Recommended 175CS- I51tClS .. 11.19.6 
5E28 Built in Tweeters and Volume Controls 0.194 
KOSS, K0727 LI6.16.e. PRO.4A .. W. eve 

SP -3KC .. LILIES 
CALL FOR DEMONSTRATION 

Mewe Switched 1116 ohms and IK ohms, Prise u4e 
Store* Store* Mead hews Among.. 
Inputs for PU /Tuner, Battery Meld Mains Opened 

High Quality 
Eagle HA IO .. LLIM 
Shur. SA2 /E .. [IRMA 

*DELUXE SINE -SQUARE WAVE RC AUDIO GENERATOR 
aeitrrdp RC Audio oscillator 

Price .. £11.10.0 ` 
PP.3 /6 

a1 t 
' 

0 0 h 

l t °'tep /ou. ° rlapp.ng 
scat. Coeenrp UU l0 200 ga. Output waveforms we in, square and complex. M,t. 
rated ...with smooth post od 
tuning control. Output 5 volts 
MK or 10 volts P.P. Sinew.. 
response hM. Distortion wt 
der txat lECi. stabdnr lt. 
4cutK Mante 
under 31lantrr. vattll Ann. 

>IC DC STABILISED 

9%6.. II - 4 

POWER SUPPLY 
Switched OC 
Stabilised Out- 
puts UP TO 1AMP. 
3-6-9 & 12 VOLTS. 
Indicator lamp 
la secte voltage. 
F u l 1 y fused 

aiM operated. 
Negligible ripple. 

uetor. Moms op.nted. With 
ORC27A Price E2610 Opo.tO' Hrtritook. 

\ a, TM D unit consists [:RAVINER FIRE 
euaulltd,mghcr tanrn.e DETECTOR UNIT ...Hull, 

elnnc soli comme 
ed pith a hung strum lacorp,t \ 
rus a angle cold cathode 
electronic relay. wants and 

itsinou designed lo feil to 

safety if Mental tutting n one 
or shoo circuited Entapsulalea ¡' pe 

SIZE 4. 3.1 pnn[7a OUR MICE. RA0 " 
Rlwnea<k,wttketasa.t tnlae cnnty...at 

*VACUUM TUBE VOLTMETER 
F low price for such an .ara- 

Regulation 1%. 

SE101A Price E8 15 0 

:-. 

- relae ment. L 6 n lull view scaled met r. 
2e ranges. O.C. volts: 0:11:5,19.50.150/ 
50011500. A.C. II/ dB weal.: -10 
IS/SO/ISO/500/ l to +65111. tom- 
1500 : O/ plea with m- 

MO- Ik - IOk- L17.10.0 7;6 
1004-1m -1em. p'p' 
Range 02 ohm HV Probe SO.- 
to 1000M El. R.F. Probe 42;6 

-- 

;j1 

o. * FIELD STRENGTH METER 
5- Ranges 1 -250 Inc,' s. Fitted 2001íA 
meter. Earphone output. Calibrated 
tuning scales. 
FL3OHA Price 72/6 pp -2' 
Also non-calibrated type peeking F/S 
meter. FSI Price OS /- 13p.2/ó 

EXPERIMENTER'S 

MODULE 
Terrific offer of brand 
new STC tins delay 
electronic units. 
Adjustable 3 -IS rets. 
9 -I 2V operated. 
Supplied complete 
with w mated uses 
circuits. STC Module 
Price 3S' -. 

b *20000 OHMS PER VOLT 
MULTIMETER 
Popular model but with tra scale , .,'/ 

- 
- >'- 10,000 ohms per volt. 0/5/25150.' 

250 /Sly /23ß0V d.c -, 
0/10/50/100/500/ 
1000V 0 /SODA. was. 0121 /250mA. Redo- ^ m F) grip. Also éñ scales 
or capacitance. - t,,,, ' , ; 

* ALIGNMENT 
METER 
Ida for all transmitter 
alignment. Built -in Field g 
strength meter 100µA. Corn. 
piste. Ready to use. SWR 
1:1 to 1:3. 
SWR 3 .. Price 61 /6 

P.p. 2/6 

1 

ii31 

- 

lam/ * TRANSISTORISED 
INTERCOMMS \ h y t 

2- .,tien, 0.10.0: 3-station. LS.IS.o: 
4- station, L6.12.6 12- station uses no 
w ires) mains operated, ill . I9 .6. 
Telephone amplifier, S9:6. 

9 & 100mÁ 
STABILISED 
SUPPLY 

sa.3 .7 
nee (eon ,,,,te 

3 x cade Trmemonseo 

9V 45/- pp.2/6 
12V 47/6PP2/6 

Model 20014 .. .. 77/6 PP2/- 
-/' 

(Leather ease. Price 15/- 

WELLER SOLDERING 
IRONS 

6200 Gun a Iron 59 6 
.2ß0D IK Gar. Kit .. 79 6 
ANTEX CN Iron 29 
ANTE% Iron Kit . 416 

1.1 

{JfP PE_ 
e{t "'-" * PORTABLE OSCILLOSCOPE 

F 3in clear view tube, ear 
to use controls and good stability. 
Y p. Sensitivity. -1v p /CM. 
Bandwidth 11 cps-1-5 MHz. 
Input imp. 2 ma [3.25 PF- X amp 

width 
*V p -p/CM. Band- 

I :S cps-1100 KHt. Input 
á. 2 meg O. 20 PF -Tim. base. 

S n4. 10 cps -300 KHa. Syli- 
chromtauon. Internal / I. 
Illuminated scale. 140 215 x 
330 MM. 

Supplied 
te 5111:.2201240. 

handbook. 
n.w with 

TO3 Price L3S p.p. I0 /- 

SIGNAL INJECTOR 

New model for 
checking all audio 
and RF up p D to VHF. Simple to use. 
Battery operated. Output approx. 
IkcN. !AV pp. Harmonics up to VHF. 
9ESet Price 35/- p.p. I/6 

*MATCHING SIGNAL TRACER 
5E500 Price 27/6 p -0. 1,6 

of 
,,; t P 

. 
t,.. 

/ " - 

e 

0 
Si 
1 

®- 

Transistors 
Hu uentities 

0 4 in stock for Indus- triI U.r.- 
1Nrite for Indus- 
trial Price List. 
Include. all Types 
of S m i c o n - 

ductor Device. 

= rte, 
*MULTIMETER I 

Return of a popular model. 2000 f s 
ohms /V- 000/SO /500 /1ß00V c./ 
d.c- 0 /50DA- 0/10/150µA d.c- 
O /10 /IOOk41 /IMO resistance- dB 
and capacitance scales. Sise Sin. x ri and 

x I lin. Robuet and .in to 
use. Complete with leads, bat- tari. and Enstructions- 
THL 33A 112/6 p.p. 2/6 
Leather case Price 22/6 

* ALL ITEMS OFFERED ARE BRAND NEW STOCK - ALWAYS IN STOCK * 
HENRY'S RADIO 

an 303' Components/Equipment/Organ Parts also ALL MAIL ORDERS TO '303' MAIL ORDER DEPT. O1- 72 3 -1 0081 9 
SHOP HOURS 9 arm -6 p.m., THURSDAY 1 pm. 303 & 309 Edgware Rd, London W2 '309 Test Gear /High Fidelity etc. 01 -723 6963 OPEN ALL DAY SATURDAY. 
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BENTLEY AC ®U SrlllllC 
CORPORATION LTD a 

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone 01-722-9090 
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. L,tt/ehompten 6743 

Please forward all mail orders to Littlehampton 
Bave postal costal Cash and carry by callen welcome. 0730 71-' 

042 619 6BR8 8/- 6L'411T12/- 19AQ5 419 302 16/6 UL35 419 ECH42 101- (1232 9/- 
0132 61- 6B97 16/6 6U'71-I 7/- 19111 40/- 303 15'- DLP2 4/9 ECHeI 6/9 417.33 1216 
OZ4 4/3 68158 129 BV641 2/6 201)1 13/- 305 1616 UL94 6/6 ECH83 8;- 0Z34 10/-1 
IM 4/6 6BW7 11/- 6V641T 6/- 201)4 20/6 306 13/- ÚL96 7/- ECH84 -/- 0237 1416 
lA5 61- 6C4 2/8 634 3/6 20183 14/- 807 1119 11M70 61- ECLHO 6/6 HABC8081-'1 
1A7GT 7/- 6C6 919 6X51IT 6/- 20E1 13/- 956 2/- DM71 7/6 ECL82 6/-,HL2 7/6 
1Cb 4/9 6(.9 11/- 6YIiU 8/- 20P1 17/6 1821 10,6 UW4/350 ECL83 9/- 11L13C 4/- 
11)5 6/9 6C1960 19/6 61'76 12/6 20P3 18/- 5763 10/- 8/6 ECL84 12/- HL23DD6/-I 
1116 9/6 6CH6 61- 786 10/9 2014 18/6 61166 5/8 DW41500 ECLe3 111- HL4IDU 
1F1/1 8/- 6CL6 816 7337 7/- 201'5 18/- 7193 10 6 8/6 EC1.86 12/e. 198 
1F1)9 3/9 OCW4 12/- 7C6 61- 2EL1OT 616 7475 4/. DY86 6/9 ECLL800 HL42I)18 

6/- 61)3 7/6 7FA 12/6 25Y5 6/- A183J 20/-' UY87 6/9 30/- H5:961 27 4 

1H5UT 
2/6 

eF/ 
816 707 12/e 

.25150 
57.40 618 A34o2 161- E83F 24/- EF 8 12/6 

8/8 HVRYA 8 9 

1LD6 6/- 6F6 12/6 7V7 6/- ?S'LS 71- AC2PES Etlöl;C lEl- EF37A 7/- IW'3 5 6 

1LN6 8/- 6F80 4/- -Y4 818 2bZ60 8/6 19/6 E18OF 17/6 EF39 61- IW4I35n 5 6 

1N6liT 7/9 6E19 918 gI3W6 7/- 30C1 8/8 AC'21'EN/ 1:IL48 10/8 EF40 8/9 I W4151a18 - 
11t5 6/6 6F13 9/6 91)7 81- 301;15 li/8 UU 1916 E.A60 110 EF41 9/6 KF35 12 6 

185 8/9 8F15 
15/- 

9/6 
11N71 12/5 .OICIB 8l9 AC/IPEV b9 F7ABC80al- EF54 10i6,KLL32 21 

9 
7 

1U4 6/9 6FI8 7/6 
10U2 181 3OF5 1816, 1916 E.4C91 81- EF73 6/6 KT'2 5 - 

lU6 6/9 6F23 13/3 
101)1 8/- 90FL1 16/-,AC/PE.11( 17) EAR4Y 819 EFtlO 4/8 KTH 341i 

21121 6/6 6E24 11/9 
101)2 14/7 30E4.12 Mk- l3 E834 7l6 EF83 9/6 KT41 19 6 

3A4 9/6 f(F-25 11/9 
IIIFI 16/ 
1OF9 9/- 30FL1412/6 AC/Till 1E1141 4/6 EFOS 5/3 KT44 20 

31i7 
10/- 
61- e Bü 

10/6 1uF18 716, 9g.15 1319 AC/TP 1916 EBCiI 918 EF89 4/9 KT63 
12 

4 - 
3U6 3/9 BHBUT 1l9 IoLU1130l- 30L17 181- .4l'I\'P21016 EBCeI 619 EF9l 8/8 KT66 17 3 

394 818 BJSU 019 
IOP13 181- ;01P4 12/. AR1':1 71- EBC9li 4/- EF92 2/6 KT74 12 6 

3Q50T 6/- BJB 81- 10P14 12/6 yg14MR ATI'4 218 Ef41;91 6I8 EF97 10.1- KT76 12 6 

Aß4 4/9 BJ70 4I9 12A6 3/6 17/6 A7.1 8/- EBF80 6/- EP96 10/6 KT88 211 

3V/ 6/6 6J7GT 8/6 I2AC6 7/- 30P12 13/- A231 919 EüFP9 8/- EFI83 6/- KTW,11 8 6 

51340 8/9 8K6aT 6/- 12A116 6/- 301'19 12/- A241 7/6 F.BF89 6/3 EF184 6/- K'7Wr,2I0 
b1f40 4/9 6K70 2/- 12AE6 7/6 3oPL1 16/- 111.113 10/- EBL21 11/- E1190 8/6 K'l'II'':4 5 9 

12AT6 4/6 5V441 7/6'6K7uT 4/6 12AT7 89 
901'L131b1- Ct.33 18!e EC53 1210 EL3'L 8'6 KT/A1 6- 

1'8 4/9 ?OPLI416/- CV6 10/6 EC5! 6l- EL33 12 - I.'1 3 9 5Y31:T 6/8 BKAO OI- 12A 
57.3 8/- 6K8UT 7l- 12AU7 4/6 {OI'LI616/-'.CYIC 10/6 ELïO 4/9 F.L34 9 6 L\ L\:! 6 6 

67A11 6/9 6Ll 19/6 12AV8 6l6 
:<5A3 9/- CY3l 7l6' ECM 10/3 EL95 10l- 1.\..", 9 

6/30L2 12/6 6L6(:T 7/9 35A5 16/-11963 6/- EC9'2 6/6 EL37 17/3 1.\::I ' 15 

6A8G 6/6 6L76T 19/6 I2AX7 416 ;15115 12/6 1)77 2/8 29/1 l.\:. .'/, is 
6A17 2/- 61.18 6/-,125/7 9/9 35L86T 8/- DA('32 7/- 9/3 f1E11""14 9 

Ii41:S 3/6 6L19 191-,12BA6 6/-'35Wa 4/611AF91 3/9 9/91.'/..',_', 69 
OAKS 4/6 8LÚ20 8/6 l'lliF78 6/9 357.3 10/- UAF96 6/- 
6438 6/- 6N7GT 6/6 1213147 6/- 35240T 4/9 11(9790 10/- 
0.41.5 2/3 BPI 12/- 12E1 17/- 352S1iT 6/- DIN 10/6 
60114 16/6 61.25 12/- 12J7GT 6/6 60135 6l3 D1,33 7/0 
OAMti 3/3 61'26 38/-112K5 10/- SOCI 6/3 ÚF91 2/9 
RAQS 4/9,6t"28 26/- 12K71IT6/0 60CD6041/- U1)96 8r 
6AR6 20/-18Q70 6/- 12Q76T 4/6 5111.644T 9/. DF97 10i- 
BAT6 4/-1607UT 816 128A7GT 72 818 1)1163 8/- 

Llei 6/- PL\:1e9 916 KO 17/61U60 5/8 AAL13 
EY'88 7/6 PCF80 6/61918 91 1/52 419' AC107 
1.1191 01- PCFO2 61-I R19 616',U76 4/9 ACI13 
F:235 6/-' PCF84 6/-' R20 1119. U78 AC114 
E'L40 7/8 PCPIO3 9/- R52 7/61 U107 18/81 AC127 
F:/4l 713'PC10401 71- RK34 7/6 U191 1216,AC154 
F:280 4/3 PC1)80.2 9/-1,8P13C 12/6 U251 16/- AC155 
FJ.81 416 PCF8115 8/9 8P42 12/0 U281 8/-1AC156 
E200 8/6 PCF80611/0 1 BP6l 3/8 U282 8/- ACI57 
FW4/500616 PCF808121.TDD2A1216 U301 11/- Ac165 
FW4/800 PCL81 9/- TH411 10/- I3'29 18'- ACI06 

101- PCL92 7/- TH233 7/-10403 8,8 AC167 
PCL83 9/- TW2620 8/9 l'404 79 5C168 7/6 8F'Y50 
PCL84 7/8. UABC806/9, 1'801 18 - ACI89 6/6 BF 151 
PCL85 8/3 UAF'42 9/6 141120 819 AC176 11/- 13F'Yü'2 
PCI.86 8/81 U1341 8/6 V12 318 AC177 616 
P47L88 15/- CRC41 7/611 VP'28 9/6 ACYI7 8/- 
PE7645 7/- URI:81 7/. VP411 1018,ACY18 3/8 
PE\45DD UBF80 5/9 VI'13C 71- ACY19 3/9 

12/-, UBF89 6/9 V1^23 218ACY20 3/6 
PEN48 4/- UB1:21 9/- VP4I 7/6 ACY'2l 3/9 
PEN453UD U'C9'2 6/6 VB75 24/- ACY22 3/6 

19/6, U'IX184 81-1VItIOS 5/- ACY'28 4/- 
E72A419/6 UCC85 6/6'VR150 6/- AD140 7/6 

'E76/D1) l'CF80 8/3 VT6lA 71-1AD149 6/- I1Y100 
40.20 17/6 UCH21 9/-.VTS01 3/- AI)161 9/- Iri'l0l 

'F1.20012/-1 UCH 42 9/9 VC1ll 7/3 AUl6'2 9/- 11Y105 
'L33 19/6 UCH81 6/6 VC120 12/- AFI02 181- 111114 
1.36 9/6 IICLB'J 7/- VI'120Al2/-'AFI06 10/- RY126 

'L81 713 UCL83 10/- VI'133 7/- AF'114 4/- 141127 
'I.61A 10/6 UF41 9/6' W76 6/9, AFIIS 
'In1 8/81 0F42 9/- W8131 6/- AF119 
'I.-'. 816 1'F80 8/9'W107 7/- AFI21 
'L-3 6/8 UF85 6/9 W'7^_9 101-'AFI24 

12/- l'F'80 9/- XI::3 15 AF'125 
'I..'o 121-I I'P89 813 \F1 I2 96 AF128 
I.,"1 12/6 UL41 9/8 \111.5 98 AF'127 
I...,,.27/10 UL48 12/6 X41 10- .(F'139 

'I.:^'.1 28/91 I7L84 6/6 Xlil 5 9 AF'178 
I."'2 161- UM80 6/6 X65 51- .IF'179 
N-I 7191 URIC 10/6 X,66 7 8 IF1HO '\I 14/-.I7U5 7/- \,I\1 30 0 .(F'181 
'1" 918 l'II8 14/- \I,,:, 26 ,IFI86 
1...; 98 l'U12 

'1 n 5 3 l'Y1N 
'1-I 53 I:Y2l 

5- 1'14l 
'1 :1 5 6 I'Y'85 \- 63 310 

1 '"I 128 C12/14 q.,, 6663 UI6 
ECC31 1616 EL:iB 
E(X;32 4l6 EL4l 
E01233 29/1 EL4'2 
ELY;34 29/6 EL81 
E(X40 9l6 EL83 
E0081 819 EL84 
E4C82 4/6 EL85 
El'l'83 4le E1.86 
F.IY14 618 EL91 
1:19165 6/- EL95 
FCC-86 7/- EM71 

6416 6l-81170 7/-I e19 85A2 8/9 1)117(1 4/8 11114189 9/6 E5180 
6A18 6/6 6117 11/-'128C7 4/- 85A3 8/- 1(1177 4/- E4('80412/6 EMHI 
68811 2/6 88A70T 7/- 128117 3/- 9040 67/6 1(1161 10/9 ECI'811727/- 55484 
6BAli 4/6 88(770T 6/6112ßH7 8/- 90AV 67/6 1)532 7/. ECF80 6/6 EM85 
613E6 418 6867 6/- 128J7 4/6 90(;0 34/- UK4O 10/- ECF82 6/6 E187 
611116 7/5 88117 8/- 12857 4/0 90CV 33/6 IIKOI 6/6 El'F86 9/- EY51 
6BJ6 6l9 034J7 6/6 1'28Q7uT716 90C1 16/- 

1iKP2 719 
ECF804 1E181 

08QS 4/6 6857 4/6 14H7 916 150B2 14/6 42/- EYtl3 
6I3Q7A 7/- 6RN70T 4/6 1497 151- 15(I(.-2 6/9 1(596 7/- ECH21 12/8 F:Ytl4 
68117 8/6 6/847(:T6/-'18 12'6 361 20/- U1.33 6/- ECH05 69 5186 

3/e Bcl3a 6,- 11ETI18 4/- OC26 5- 
8I- 1KIï34 416 RET119 4/- OC28 6,- 
0- BC138 b/-, OET573 7/6 OC29 23 g 
8/- BCY39 416 41ET687 8/6 01.;30 
El- BCZII 3/6 GET87219/- OC33 5¡- 
61- 13C107 4/- 6F7T873 3/- 0C36 78 
6/6 BC108 8/6 (IET874 0438 11rß 
4¡- BC113 61-' 23 8 O(AI 10,- 
6/- üCllb 8/- GFTHR210 - u612 12l6 
5/- BC116 6'- :F'T887 4 6 Ol'43 236 
61- üCllö 4 6 :FT889 4 6 uC44 2- 

32/- 111)119 9- +F'T89n 46 OC44PM93 
4 6 0445 1:9 4- :I'N"7 4 g 0C4CbM 8- 

46 ,t \Ia 36 O46 8- 
BF154 5- :I \3.-, q 6 16/{3 E2 6 
BF'159 5 - .I \:t. 10 - O4ï0 2 3 
14F11i3 4- :I \ 1: 6 8 (6ï l 2'- 
BF17:t - 6 : F\55 15 - O(ï2 2- 
I3FI80 81- :13 5- 0073 18- 
11E181 8/- Ml 2 10 (1(774 2 6 
BF'185 8/- 113 210 0073 2 - 
ISTX:I4/4ou OAS 5 6 0(-70 2.6 

401- 059 2 g OC78 8- 
3/6 OA10 8 8 OC78D 8'- 

11/6 0547 2/-, 0(7,78 8- 
10/6 0A70 81-I oc.141 2'- 

6/6 0A73 81- 049ID 2- 6/- 0A79 119 Ol'A1M 6- 
6/- 0581 119 C82 E3 

3421 201-S 6 C82D El3 3'- BYBY'210 
2 

6/- OA80 
OA9 

4/1/-, OC9 
o 

El- 8/- 8 YZ11 6-, OA90 2/6 0014 g/- 
716. 1117.12 5/- 
E/5 BY7.13 6/-' 
61- RYZ15 35/- 
3l6 C1112 F: 4/- 

181- (/116411 4 

13/6 411(4 6 6 
18/6 01)5 5 6 

- 

9/8 
/ 

I::Ú6 5 6 
14- IUB 4 - 
11/ - 111)9 4 - 

4/6 Z.1.21 136 A1"2:1:1 7i6 1:1,10 4- 
9l- 27m1 45- .(8Y77 3/6 (11)11 4 - 

9/8 7randnr. :(8V28 816 (11)12 4-' I 9- 04812 ßl- 
6/9 s,1d diod.. AY"'., 10'- G11H 10 9- u('171 27I6 6/6'1(lY'25 10i6 A\liln 28- 1:U15 tl- 106 8X1/6 g/8 
91-276404 81- Itlll 10 I;U10 4- uI/.rl" 7- 
7/6 251751110!- 14(1' 2 9 t:F:TIOS O:í'/.'!13 7'- MAT100 7/9 

161-Y5214717i- uAUS 28 18/- uA2t2J18I8 MATI018/8 
l'17 6/- 2N2297 4,b BAl10 9'- I:F:TIII 04'19 26/- MAT120 7/9 
U18/20 101- 2N2369A418 115129 2 8 15/6 0023 6f- 515.1.121 818 

U'19 34/6 2N2013 79 It5130 21- 1IF7T113 4/- Ol123 6l- BMIn:t610' - 

l'72 719 2N3I15:1 819 Itl'l'10 6!- I:F:T11517/- 01:24 61- BT1276 10'- 
l'25 18/- 25:1121 50/- BCY'12 59;-- 1- I:F:TI16 8l6 í1(Y5 6/- ZF:12\'i 1 9 

U26 11/9 2763703 319 yATCHED TßAR80TOß SßT9 -- -- 
U31 8.1- 2531119 4/- I.1'151.4C113 A1;154, A415i, A:tl'20).10/6. 
l"33 E9;8 Y5381ì8 201-' 1-OC44 unl 2-UI'45. 818. 
3'35 lele, 2S398tl 301- 1-OCAl1) and 2-01101, 7/e. 
3'37 84/11 28323 10/- 1-(1473421( and 2-OC8.2, 8/8. 
1'45 16/6,AA119 3/- 1-OC83U and'2-OC83.818. 
U47 13/- AAI20 8/-.8.T.C. 1 watt Zener Diodes. 2.4v., 2.7v., 3.0v., 
U'49 11/9 AA128 01- 3.6v., 4.3v., 13v-, 15v., 16v., 18v., 30v., 3/6 each. 

66 
7.. 9 6 

8l- JI 11 1.1 12 6 ' I 

I 5 

6/9 31111.i, 31111.i, 
7 

Ua 
7/6 M\ 1144 -,/ 
8/6 124 108 5/- 
8/- S7- 384 I ? "'I 
2'6 \ l' 9 27 10 9 9 5- I,i 

1'41,1,1/ I 7 XI- 14- I,I l 2 8 It 
6/9 1613480 7/3 611 19 8 
6/9 1C8IK'1ì 

99 

/8' 1116 34 11 6/- 68 /6 
111- 19;'Já 8/81 Ail goods are new and subject to the etan,lanl 90 day guarantee. We do not handle manufacturer.' 

7/3 1('97 818 eecoods nor rejects, which are often described as "new and tested" but have a limited and unreliable 
819 I U /lOO 8/8 life. Business hours Mon.-Fri. 9.5.:01 p.m. Bats. 9.1 p.m. 
7/- 1(9;84 6/- Terms of business. Cash with order only. Post /packing M. per Item. Orden over 96 post I 

ßI8 P(X5 e/6 packing free. All orders cleared same day by tint -class (,(ail. Any parcel insured against damage in 
718 PIxAA 

,s0/,,11 

9 transit f.,e.,niv 64. est a. Unnp9I :'t.'!' rc'd vals', +. Inn,.l.b,n an. l lv 11plments with conditl,,( 
9/6 of sale. 1 

I'' 
. Í,1d. post free. N . -,.', .. "nett ,,,.'. - I I. I,,.,"d for reply. 

0591 119 OC123 
OA9E 119 0C139 0A102 2/-I O1.140 
042110 11- 0C169 
I l 2 - oC172 IIII,i 96 

C200 I(ICII 136 ucml II I2 - uc2o2 nIZJ"1108 
OC203 uIZ:o" 9- IIC204 

11 I/.:",'.I 9 8 0(:205 9- 

4/6 
12 /- 
19/- 
316 
41- 
4/4 
6/8 
4/6 
4/6 
6/6 
7/6 

101_ 

NO EXCUSES! NO DELAYS! FROM STOCK! 
ti 

INPUT 230 v. A.C. 5060 
OUTPUT VARIABLE 0 260 v. A.C. 

BRAND NEW. Keenest prices in 
the country. All Types (and spares) 
from s to 50 amp. available from stock. 

0 -260 v. at I amp. .... 
0-260 v. at 2'5 amps. .. 
0-260 v. at 5 amps..... 
0-260 v. at 8 amps..... 

rr'1 + 0 -260 v. at IO amps.... r/ 0 -260 v. at 12 amps.... i* 0 -260 v. at 15 amps.... 
50 AMPS 0 -260 V. at 20 amps.... 

0 -260 v. at 37'5 amps. . 

0 -260 v. at 50 amps.... 

I AMP. , 

rn 
(i - 

L5 IO 
L6 IS 
L9 I5 

L14 10 
LI8 10 
L21 0 
L2S 0 
L37 0 
£72 0 

L92 0 

0 
0 
0 
o 
0 
0 
0 
0 
0 
0 

20 DIFFERENT TYPES AVAILABLE 
FOR IMMEDIATE DELIVERY. 

OPEN TYPES 
Designed for Panel 

Mounting. 
Input 230 v. A.C. SO 60 

Output variable. 
0 -260 v. 
} amp L3 10 0 

I amp. L5 10 O 

2¡ amp L6 12 6 
P. & P. 7 6 

} AMP. I AMP. 
4 

VAN DE GRAAF 

ELECTROSTATIC 

GENERATOR 
fitted with 
motor drive 
for 230 v. 

-- A.C. giving 
a potential 

of approx. 50,000 volts. 
Supplied absolutely com- 
plete including acces- 
sories for carrying out a 

number of interesting 
experiments, and full 
instructions. This instru- 
ment is completely safe, 
and ideally suited for 
School demonstrations. 
Price 27/7, -, plus 4, 
P. & P. L't. on req. 

Double Wound 
Variable 
Transformers 
Fully isolated, low tension Secon- 
dary winding. Input 230 v. A.C. 
OUTPUT CONTINUOUSLY 
VARIABLE 0 -36 v. A.C. 

0 -36 v. at 5 amp. £9.12.6 - 
p. &p.86 

0 -36 v. at 20 amp. £21.0.0 - 
15 -p. &c. 

These fully shrouded Transfor- 
mers, designed to our specifica- 
tions, are ideally suited for Educa- 
tional, Industrial and Laboratory 
use. 

CONSTANT 

VOLTAGE 

TRANSFORMER 

Input 
les -250 
v. A.C. 
Output 
constant 
at 230 v. AC. Capacity 
250 watt. Attractive 
metal case. Fitted red 
signal lamp. Rubber 
feet. Weight 17lbs. 
Price LI 1/10/-, P. & P. 
101-. 

INSULATION 
TESTERS (NEW) 

Test to I.E.E. 
Spec. Rugged 

etal con- 
struction, 
suitable for 

or bench 
field 

9 constant 
speed l utch. //p Sue in., 

1 W. 41 

Bn., 

H. 
,1 6in. Weight 

61b. 

SOO VOLTS, 500 megohms. 
Prece £28 carriage paid. 

1,000 VOLTS,1,000 megohms, 
£34 carriage paid. 

LATEST TYPE SOLID STATE 
VARIABLE CONTROLLER 
Ideal for lighting and heat: ng cir- 
cuits, compact panel mounting. Built 
in fuse protection. CONTINUOUS- 
LY VARIABLE. 1 

Input 230v AC output 25 -230v AC )1440001 
5 amp model £8. 7. 6 

10 amp model [ 1 3. 5. 0 

.1. 

SPEEDIVAC HIGH VOLTAGE 

HIGH FREQUENCY GENERATOR 
Input 100 110 volts or 200 250 volts AC DC 
Output 19KV variable. Ideal for testing insu- 
lation, vacuum, leakage path. gas discharge 
lamps, neon etc. A useful ozone and HF supply. 
Manufactured by Edwards High Vacuum Ltd. 
Brand new in maker's polished wooden carrying 
case. Offered at fraction of maker's price. 
£I0.0.0 plus 7/6 p. & p. 

5Amp.AC/DC 
VARIABLE 
VOLTAG E 

OUTPUT UNIT 
Input 230 v. A.C. 
Output 0 -260 v. A.C. 
Output 0 -240 v. D.C. 
Fitted large scale am- 
meter and voltmeter. 
Neon indicator, fully 
fused. Strong attrac- 
tive metal case ISin.X 
8jin.x 6in. Weight 24 
lb. Infinitely variable, 
smooth stepless voltage 
variation over range. 
Similar in appearance 
to illustration below. 

36 volt 30 amp. A.C. or D.C. 

Variable L.T. Supply Unit 
INPUT 
220/240 v. A.C. 
OUTPUT . :s, 
CONTINUOUSLY"" 
VARIABLE 0 -36 y 

Fully isolated. Fitted in robust 
metal case with Voltmeter, Am- 
meter, Panel Indicator and chrome 
handles. Input and Output fully 
fused. Ideally suited for Lab. or 
Industrial use. [SS plus 40 - p. & c. 

SERVICE TRADING COMPANY - 
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SERVICE TRADING CO 
LIGHT SENSITIVE SWITCHES 

Kit and parts Including ORP.I2 Cadmium 
Sulphide Photocell. Relay Transistor and 
Circuit. Now supplied with new Siemens 
High Speed Relay for 6 or 12 volt oper- 
ations. Price 25/ -, plus 2/6 P. & P. 

ORP 12 and Circuit 10/- poet paid. 
2201240 A.C. MAINS MODEL 

incorporates mains transformer rectifier and special 
relay with 2 x 5 amp. mains c/o contacts. Price Inc. 
circuit 47/6, plus 3/6 P. & P. 

LIGHT SOURCE AND PHOTO CELL 
MOUNTING 

Precision engineered light source 
with adjustable lens assembly and 
ventilated lamp housing to take 
MBC bulb. Separate photo cell mounting assembly for 
ORP.I2 or similar cell with optic window. Both units 
are single hole fixing. Price per pair L2 /IS /0 plus 3/6 
P.& P. 

a95 

Postase and Carriage shown 
below au Inland only. For 
()mom Sieal. tea Io, 
quotation. We do not 
¡sus ea catalogue Or ILL 

INSULATED TERMINALS 
Available in black, red, white, 
Yellow, blue and green. New 
17/. per doz. P. á P. 2'-, 

SANGAMO WESTON 
Dual range voltmeter. 0.S and 0-100 v. 
D.C. FM I mA. In carrying case with . 

tests prods and leads. 32/6. P. & P. 3/6. 

RADIO ALTIMETER 
This precision Instrument is 
based on a 24 v. D.C. LOW 
INERTIA (Integrating) Motor. 
The Motor drives two 
precision pots through close 
tolerance gear -trains, including slipping clutch. Offered 
at fraction of manufacturer's price: 32/6, plus 6, / -P. & P. 

LATEST TYPE SELENIUM BRIDGE RECTIFIERS 
30 volt 3 amp., 11/-, plus 2/6 P. & P. 
30 volt 5 amp., 16/ -, plus 2/6 P. & P. 

AUTO TRANSFORMERS. Step up, step down. 
I10- 200 -220 -240 v. Fully shrouded. New. 300 watt 
type L3; 10 /. each. P. & P. 4'6. 500 watt type L4 12 6 each. 
P. & P. 6/6. 1,000 watt type LS IV- each, P. & P. 716. 

COPPER LAMINATE PRINTED CIRCUIT 
BOARD. Large sheet 151 x 5f in. 3 for 10 /- post paid. 
(3 minimum order). 

SEMI -AUTOMATIC "BUG" SUPER SPEED 
MORSE KEY 

7 adjustments, precision tooled, 
speed adjustable 10 w.p.m. to as 
high u desired. Weight 211b. L4/12/6 post paid. 

NEW MODEL HIGH FREQUENCY 
TRANSISTORISED MORSE OSCILLATOR 
Adjustable tone control. Fitted with moving coil speaker, 
also earpiece for personal monitoring. Complete with 
morse key. 45/- plus 3/6d. p. & p. 

NICKEL CADMIUM BATTERY 
1.2 v.35 AH Size 81 high x 3 x I}. 30,/. each, plus 4/- 
P. & P. 
Sintered Cadmium Type 1.2 v. 7AH. Size: height 31 in., 
width 2 in. X I din. Weight: approx. 13 ozs. Ex- R.A.F. 
Tested 12/6. P. á P. 2'6. 

DRY REED SWITCHES 
2 x lamp Dry Reeds (makes contacts) mounted in 870 
ohm 9 -18v coil. Size Sin, x 31in. x }in. New. Price 
S/6 per pair. Post Paid. 
6 of the above mentioned units (12 Reeds, 6 coils) fitted In 
metal box. Size 4in. x 31in. x I )in. Mfg. by Elliott Bros. 
New 45/- each. Post Paid. 

Telephone Dials (New) 14,6d. 

230 v. A.C. SOLENOID 
Heavy duty type. Approx. 31b. pull. 
17/6 plus 2/6 P. & P. 

12 v. D.C. SOLENOID 
approx. Ilb. pull. 10/6, P. & P. 

30 v. D.C. SOLENOID 
approx. Ilb. pull. 10'6, P. & P 1;6. 
30 v. D.C. SOLENOID 
approx. 21b. pull. 12!6, P. & P. I/6. 

16. 

Post Paid. 

PRECISION INTERVAL TIMER 
From 0-30 seconds (repetitive). Jewelled 
balanced movement. Lever re -set. 
Operates 230 v. A.C. 5 amp. c/o micro - 
switch. Ex. equipment; tested. 17;6, plus 
2/6 P. & P. 

CÓÑDEÑSÉRS 
New at a fraction of maker's price. 
2,500 mfd. 100 v... 12/6 4,000 mfd. 25 v... 10/- 
10,000 mfd. 35 v... 15 /- 4,000 mfd. 50 v... 15 /. 

(NEW) 
Ceramic construction, wind. 
ing embedded in Vitreous 

Enamel, heavy duty brush assembly designed 
for continuous duty. AVAILABLE FROM 
STOCK IN TH FOLLOWING II VALUES t 

100 WATT I ohm 10a., S ohm 4,7a., IO ohm 3a., 
25 ohm 2a., SO ohm I.4a, 100 ohm la. 250 ohm 
7a., S00 ohm 45a., 1,000 ohm 28OrA., 1,500 ohm 
230mA., 2,500 ohm 2a. Diameter 3gin. Shaft 
length ¡in. dia. ),qIn., 27/6. P. & P. 1/6. 
50 WATT I/ 5/ 10 /25/50/I00/250/500/I,000/I,500/ 
2,500 ohm, All at 21/ -, P. & P. I/6. 
25 WATT 10/25/50/100/250/500/ I.000/1,500/2,500 
ohm, All at 14/6, P. & P. 1/6. 
Black Sliver Skirted knob calibrated In Nos. I.9. II 
in. dia. brass bush. Ideal for above Rheostats, 3/6 each. 

STROBE! SIRUBE! STROBE! 
* THREE 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. 

The Strobe is one of the most useful and interesting 
instruments in the laboratory or workshop. It is * * invaluable for the study of movement and checking * of speeds. Many uses can be found in the psychiatric * and photographic fields, also in the entertainment 

* 
business. It is used great deal in the motor ndustry 
and is a real tool as well u an interesting scientific 
device. * EXPERIMENTERS "ECONOMY" KIT * * I to 36 Flash per sec. All electronic components * including Veroboard S.C.R. Uniiunttion Xenon Tube * + instructions £5.5.0 plus S'- P. & P. 

* 
NEW INDUSTRIAL KIT 
Ideally suitable for schools, laboratories etc. Roller 

* tin printed circuit. New trigger coil, plastic thyristor 
I -80 f.p.s. Price 9 in.. 716 P. 6 P. * * HY -LYGHT STROBE * * This strobe has been designed for use in large * rooms, halls and the photographic field. It has 4 times * the light output at 30 (.p.s. and utilizes a silica * * tube for longer life expectancy, printed circuit for easy * * assembly, also a special trigger coil and output capacitor. * Light output approx 4 joules. Price £10,17.6. P. 6 P.7 6. 
7 -INCH POLISHED REFLECTOR. Ideally suited 
for above Strobe Kits. Price 10 6 & 2 6 p. & p. or * * post paid with kits. 

* * * * * * * * * * * * * * * * * * * * * * * * * ** 
PARVALUX TYPE SD1 9 2301250 VOLT 
AC REVERSIBLE 
GEARED MOTORS 
30 r.p,m. 40 lb. Ina. Position of 
drive spindle adjustable to 3 

different angles. Mounted on sub- 
stantial cut aluminium base. Ex- 
equipment. Tested and in first - 
class running order. A really 
powerful motor offered at a 
fraction of maker's price. 6 ans. P. & P. 10 /, 
BODINE TYPE N.C.1 
GEARED MOTOR 
(Type I) 71 r.p,m. torque 10 Ib. In. 
Reversible I /70th h.p. SO cycle .38 amp. 
(Type 2) 28 r.p,m. torque 20 lb. in 
reversible I /80th h.p. SO cycle .28 amp, 
The above two precision made U.S.A. motors are 
offered in 'u new' condition. Input voltage of motor 
I 15 A.C. Supplied complete with transformer for 
230/240v A.C. Input 
Price, either type 12.17,6 plus 6/6 P. & P. or less trans- 
former 12.2.6 plus 4/6d. P. & P. 
These motors are ideal for rotating aerials, drawing 
curtains, display stands, vending machires etc. 

LARGE DIGIT 12 v. D.C. 
MAGNETIC COUNTER 
4in. drum, calibrated I -9. Figures 1 1in. 
high fin. wide. Set of Im, Ib, Ic'o 
contacta operated by drum cam. The 
units can be used in pairs and are 
ideally suited for batch or lap record- 
ing or for the many purposes where 
large easily read numerals are required. 
Price 18,6, P. & P. 2'6. 

VEEDER ROOT COUNTER 
230 v. A.C. 50 cycle S figure counter 
(non resetable). 186, P. & P. 16 

230 v. GEARED MOTOR 
(as illustrated) 
6 R.P.M. or 10 R.P.M. 
230 v. A.C. non -reversible, approx. 
I.71b.in. Price 45 -, plus 3'6 P. & P. 

.5," 
MINIATURE UNISELECTOR 

3 banks of II positions, plus 
homing bank. 40 ohm coil, 
24-36 v. D.C. operation. Carefully 
removed from equipment and 
tested. 2216, plus 2/6 P. & P. 

UNISELECTOR SWITCHES NEW 
4 BANK 25 WAY FULL WIPER 
25 ohm coil, 24 v. D.C. operation. 
£5,17,6, plus 2 6 P. & P. 

6 BANK 25 WAY FULL WIPER 
25 ohm coil, 24 v. D.C. operation. 
16,10.0, plus 2,6 P. á P. 

8 -BANK 25 -WAY FULL 
WIPER 
24 v. D.C. operation, 17'12;6. plus 4/- P. & P. 

RELAYS 
BULK PURCHASE ENABLES US 
TO OFFER THE FOLLOWING 
NEW SIEMENS PLESSIY, etc, 
MINIATURE PLUG IN RELAYS 
AT A HIGHLY COMPETITIVE 
PRICE 

COIL WORKING 
n D.C. VOLT 

170 9 -12 
170 9 -12 
280 6 -12 
280 9 -18 
700 12 -24 
700 16 -24 
700 16-24 

1250 20-40 
2500 30-50 
9000 40-70 

CONTACTS 
4 vo H.D. 
3 c/o + I N.D. 
2 c/o incl. base 
4 c/o incl. base 
2 c!o incl. bue 
4 c'o incl. base 
4M 2B incl. base 
2 c/o H.D. incl. base 
2 c!o H.D. incl. base 
2 c/o incl. base 

H.D. -Heavy Duty 
MINIATURE RELAYS 

PRICE 
46 
26 
46 
S6 
26 
S6 
2,/6 

2/6 

POST PAID 

9 -12 volt D.C. operation. 2 c'o S00 M.A. contacts. 
Size lin. x j x }in. Price 11/6 Post paid. 
30-36 v. D.C. operation. 2 c'o 500 M.A. contacts. 
3.200ohm coil. Size only I x {y x in 8 6 post paid. 

230 VOLT AC RELAYS 
230 volt AC Coil. Three c 'o 5 amp. 
contacts, 17 6 Post Paid. 
LONDEX four c o 3 amp 
contacts. 18,6, incl. base. Post Paid. 

A.C. AMMETERS 0-I, 0 -5, 0 -10, 0-IS, 0-20 amp. F.R 
2 }in. dia. All at 21!- each. 
A.C. VOLTMETERS 0-25 v., 0-50 v., 0.150 v, M.1 
24 in. Flush round all at 21/- each. P. & P. extra. 
0 -300 v. A.C. Rect. M -Coil 21 in. 29/- 
0.300 v. A.C. Rect. M -Coil 3 4in. Type W23 55 /- 

MULTI IM WA TESTERS 
RANGE 

NEW MODEL UD -S0 MULTI 
TESTER, 20,000 O.P.V. MIRROR 
SCALED WITH OVERLOAD PRO- 
TECTION. Ranges: D.C. volts: 100mV., 
0.5 v., 5 v., 250 v., 1.000 v. A.C. volts. 
2.5 v., 10 v., 50 v., 250 v., 1,000 v. O.C. current: SUA. 
0.5 mA., 5 mA., 50 mA., 250 mA. Size: 54 x 3j X If in. 
Complete with batteries L7.5.0 aendtea rods. Possid 

RING TRANSFORMER 
Functional Versatile Educational 

This multi -purpose Auto Transformer with 
large centre aperture, un be used as Double 
wound current Transformer, Auto Transformer, 
H.T. or L.T. Transformer, by simply hand wind- 
ing the required number of turns through the centre opening. 
E.g. Using the RT.100 V.A. Model the output could be wound 
to give SV. 6 12(a., 4V. T ISa., 2V. is 50.., etc. 
Price: RT.IOOVA 3.16 turns per volt, L2 S 0 +3.6 p. and p. 

RT.300VA 2.27 turns par volt, 64 4 0 +SA6 p. and p. 
RT. IKVA 1.61 tuer vc,1.16 10 0 +666 =. 

DEMONSTRATION TRANSFORMER 
(STENZYL TYPE) 
Two removable coils are 
tapped at 0, 110, 220 volts. 
and 6, 12, 36 volts respec- 
tively. A composite appar- 
atus designed for class demon- 
stration. Electro magnetic 
induction, jumping ring, 
induction lamp, relationship 
between field intensity and 
ampere turns, induction 
melting. are just a few of the possible experiments. New 
modified model. £14/10,!.. P & P. 10' -. 

L.T. TRANSFORMERS 
All primaries 220 -240 volts. 
Type No. Sec. Taps Price Carr. 
I 30, 32, 34, 36 v. at 5 amps. L4 S 0 6/- 
2 30, 40, 50 v. at 5 amps. L6 S 0 6/6 
3 10, 17, 18 v. at 10 amps. L4 10 0 4/6 
4 6, 12 v. at 20 amps. LS 17 6 6/6 
5 17, 18, 20 v. at 20 amps. L6 12 6 6/6 
6 6, 12, 20 v. at 20 amps. 0 5 0 7/6 
7 24 v. at 10 amps. L4 IS 0 5/6 
8 4, 6, 24, 32 v. at 12 amps. L6 10 0 6/6 

ALL MAIL ORDERS. ALSO CALLERS AT: 

S7 BRIDGMAN ROAD, 
LONDON, W.4. Phone: 995 1560 

Closed Saturdays. 

SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 

AMPLE PARKING 

PERSONAL CALLERS ONLY 

9 LITTLE NEWPORT STREET, 
LONDON. W.C.2. 

Tel.: GER 0576 
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ADMIRALTY 111.48 RECEIVERS Iilgb 
quality 10 valve 
receiver nanu(ac- 
tured by Murphy. 
Coverage in 6 bands 
660 Kc /e -30 Mc/s. 
I.Y. 500/ Kc /s. In- 
corporates 2 R.F. 
and 3 I.P. stages, 
bandpew filter, 
noise limiter, crys- 
tal controlled 
B.F.O. calibrator 
I.P. output, etc. 
Built -In speaker, 
output for phones. 
Operation 150/230 

volt A.C. Sise 191 x 131 x 16in. Weight 
1141b. Offered In good working condition. 
882/10/0. cart. 30/. 'Ith circuit diagram.. Also 
available B41 L.P. version of above. 15 Kc/e -700 
Ke /s- 2171101 -- Carr. 30/. 

HAMMARLUND SP600 JX 
COMMUNICATION RECEIVER 

Frequency range 540 Kc/. to 54 Mc . in c Boni,. 
Few available In r cellent condition, tested and 
checked. £100 each. 

R209 Mk. II COMMUNICATION RECEIVER 
11 valve high 
grade e 

muni cation 
receiver suit- 
able for tropi. 
al use. 1.20 
Mc /s. on 4 
bands. AM/ 
CW /FM opera- 
tion. Incorpor- 
ates precision 
vernier drive, 

B.F.O. Aerial trimmer. Internal speaker and 
12v. U.C. Internal power supply. Supplied In 
excellent condition. idly 615.0 .0 C'rr 
tested and checked. 20 -. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES BARGAIN 

An excellent general purpose 
D/B oscilloscope. T.B. 2 cps. 
760 Kc /s. Bandwidth 5.6 Mc /. 
Sensltivity 33 My /cm. Oper- 
.ting voltage 0/110/200/2b0 v. 

1.1. Supplied In excellent 
.,.,rkmgcondition. £22!10 / -. 
or complete with all ace.. 

ru.s. probe, leads, lid. etc. 
p.,25. Carriage 30/ - 

MARCONI CT44 
TF956 AF 

ABSORPTION 
WATTMETER 

1 la /watt to 6 watts. 
£20. Carr. 20/ , 

SOLARTRON CD. 1016. 
OSCILLOSCOPE 

, atble beam. D.C. To 6 Me/s. Excellent condl 
moo. 555 each. Carr. 20/.. 

CLASS D. WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter cover- 
ing 1.7 -8 Mc /e. Operation on 
6 v. D.C. Ideal for amateur 
use. Available In good used 
condition $5.19.6 Cart. 7/6. 
Or brand new with auoerseories 
27.19.0 Cart. 7/6. 

CLASS D WAVEMETERS No. 2 
Crystal controlled. 1.2.19 Mc /s. Mains or 12v. D.C. 
operation. Complete with calibration charts. 
Excellent condition 112 /10/0. Cart. 30/-. 

EDDYSTONE V.H.F. RECEIVERS 
770E. 19-166 Me /s. 2150. 
Both type. In excellent eoadltlon. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

0 -20 Kc/s. Output 6K or 500 ohms. 200 /260 v 
A.C. Offered In excellent condition, 51$/10/-. 
Carriage 10 / , 

RACAL MA.I68 
TRANSISTORISED 

DIVERSITY SWITCH 
Brand new condition £15. cornage 10 ¡ -. 

TO -2 PORTABLE 
OSCILLOSCOPE 
A general purpoas low cost 
economy oscilloscope for every- 
day use. Y amp. Bandwidth 
2 CP8 -1 MHZ. Input Imp. 
2 meg 0. 25 PF. Illuminated 
sale. 2" tube. 115 x 180 x 
230 mm. Weight Sibs. 220/ 
240v. A.C. Supplied brand new 
with handbook. £22 10/-. 
Carr. 10 /, 

TO-3 PORTABLE OSCILLOSCOPE. 3' TUBE 
Y amp. Seneltivlty. .1v 

p-p /CM. Bandwidth 1.5 cps 
-1.5 MHZ. Input Imp. 
2 meg O. 25 PF. X amp 
sensitivity. '9v p-p /CM. 
bandwidth 1.5 cps -800 
KHZ. Input Imp. 2 meg 0 
20 PF. Time base. 6 ranges 
10 cps -300 KHZ. Syn. 
chronizatlon. Interval /ex- 
ternal. Illuminated seale. 

140 x 216 le 330 mm. Weight 1611ós. 220/240 V. 
A.C. Supplied brand new with handbook. 

Cart. t(I).. 

SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101 

An extremely high quality osciiloncolo- with tine 
base of 10 µ /sec. to 20 m /sec. Internal Y amplifier. 
Separate mains power supply. 200/250 V. Supplied 
In excellent condition with cables, probe, etc.. as 

received . from Ministry. 28/19/6. Carr. 30/- 

UNR -30 4 BAND 
COMMUNICATION RECEIVER 

Covering 550 Rc /s -30 11c /s. Incorporates BFO. 
Built -in speaker and phone jack. Metal cabinet. 
Operation 220/240 v. A.C. Supplied brand new, 
guaranteed with instructions. 13an. Carr. 7/6. 

AVOMETER MOVEMENTS 

LAFAYETTE SOLID STATE HA600 
RECEIVER 

5 BAND AMCW/SSB AMATEUR AND SHORT WAVE. 
150 kch -400 Kc s AND 560 Kc 1-30 Mca. F.E.T. front 
end 2 mechanical filters Huge dial Product 
detector Variable BFO Noiselimlter 2 Meter 

24110. Bandspread 230 v. A.C.l2 v. D.C. oeg earth 
operation RF gain control. Sise 15in. - Olin. Olin. 
Wt. 18 Ihs. EXCEPTIONAL VALUE £45. CARR. 101 -. 
B.A.E. FOR FULL DETAILS. 

TRIO COMMUNICATION RECEIVER MODEL 9R -S9DE 

4 band receiver covering 500 Ke /s to 30 Mc /s, continuous 
and electrical bandspread on 10.15. 20, 40 and 80 metres. 
8 valve plue 7 diode circuit. 4/8 ohm output and phone 
Jack. 8SB-CW ANL Variable BFO S meter. 
Rep. Bandspread dial IF 455 Kr/. audio output 
1.5 w. Variable RP and AP gains controls. 115/250 
v. A.C. mains. Beautifully designed. Size 7 x 16 x I OM. 
With Instruction manual ami service data. £42. 
Carriage paid Trio Communication Type Headphones. 
Normally 65.19.6. Our pricy £3.16.0 il purchased with 
above receiver. 

I 

TRIO TS 510 AMATEUR TRANSCEIVER with speaker and mains P.S.U. 
£212. IN STOCK! 

TRIO JR -500SE 10 -80 Metre 
AMATEUR RECEIVER 
Covers all the amateur bands In 7 separate range. between 
3.5 and 29.7 Mc /e, 7 valves, 2 transistors and 5 diode. plue 
8 crystals: output 8 and 600 ohm and 5,000 ohm phone 
Jack, Crystal controlled oscillator. Variable BPO. VFO. 
AVC. MiL. 8 meter. 88B -CW. St.ndby switch. Special 
double gear dial drive with direct reading down to 1 kHz. 
Remote control socket for connection to transmitter. 
Audio output 1 watt. 115 /260 v. A.C. mains. Superb modern 
styling. Size 7 13 loin. with instruction manual and 
service data. £89.10.0. Carr. Paid. 

i 

RCA COMMUNICATIONS 
RECEIVERS AR88D 
Iateet release by ministry BRAND NEW In original cases. 
110.250v. A.C. operation. Frequency In 0 Bande. 535 Kc /s- 
32 Me / continuum.. Output impedance 2.5.600 ohms. 
Incorporating crystal filter. noise limiter, variable BFO, 
variable selectivity, etc. Price 287.10.0. Carr. e.2. 

LAFAYETTE PF-60 SOLID STATE VHF 
FM RECEIVER 

A completely new transistorised receiver covering 152-174 
Mc /s. Fully tuneable or crystal controlled (not supplied) 
for fixed frequency operation. Incorporates 4 INTE- 
GRATED CIRCUITS. Builtin speaker and Illuminsted 
dial. Squelch and volume control.. Tape recorder output. 
750 aerial Input. Headphone Jack. Operation 230 v. A.C./ 
12 v. U.C. Neg. earth. 537/10/- Cart. l0/ 

SOLARTRON CO711S.2. DOUBLE BEAM 
OSCILLOSCOPE 

An extremely high quality oscilloscope originally costing 6410. Switched 

beam. Identical Y1, Y2 Amplifier. D.C. to 9 Mc /s. Sensitivity 3mV /CM to 1)0 

V /CM. Time base 10µ /sec. to 10 M /secs. Calibrator. X amplifier D.C. to 

2.5 Mc /e. Z Modulation. 110 /250 v. A.C. Supplied in good working 

order. 585. Carriage 50 / 

r 

Type MR.38P. 1 21, 32in. square treats. 
50µA 40/- 50mA $7/8 100V. D.C. .... 27 6 
50.0.60BA .... 37/6 100mA 27/6 160V. D.C. .... 27 6 
100µA 37/6 150mA 27/6 3oov. D.C..... 27 6 
100. 0-100µA .. 35 /- 200mA 27/8 500V. D.C. .... 27 8 
200µA 36/- SOOmA 27/6 760 V. D.C. .... $7/6 b0OBA 30/- 500mA 27/6 
600 -0 -500µA .. 27/6 750n,A 27/6 16V. A.0 27/6 
1inA 27/6 1 amp 27/6 00V. A.0 27/6 
1 -0 -1mA 6718 2 mP 27/6 160V. A.C. .... 27/6 
2mA 2718 6 amp 27/6 300 V. A.C. .... $718 
bmA 27/6 3V. D.C. 27/6 500V. A.C. .... 27/6 
10mA 27/6 10V. D.0 27/6 S meter lmA .. 32 /- 
20mA 27/6 20V. D.0 27/6 VU meter .... 42/. 

FULL RANGE OF OTHER SIZES IN STOCK -BEND U K FOR LEAFLET 

LAFAYETTE STEREO AMPLIFIER MODEL STEREO IO 

Completely transistorised 5 watts per channel J.H.F. musts 
power. Inputs for gram and tuner. Separate volume controls 
and variable tone control for Bags and Treble. A compact 
size, big performance stereo amplifier Ideal for limited space 
systems. Beautifully finished in grey and aluminium. 
Size 711n. x 2 15/16 in. x 61ín. AC. 220/240v. 

Price [ 1 1.19.6 Carr. 7/6. 

POWER RHEOSTATS 
11 ich quality ceramic construction. Windings embedded In vitreous enamel. 
Heavy duty brush wiper. Continuous rating. Wide range available ex-stock. 
Single hole fixing, lin. dis. shafts. Bulk quantities available. 
65 WATT. 11125 50/ 100/250/600/1000 !1600/2600 or 5000 ohm.. 14 6. P. A P. 10. 
60 WATT. 101221/60/100/260/500/1000,2500 or 5000 ohm., 21 -. P. d P. l ti. 

100 WATT. 1/6/10/26/60/100/260,500/1000 or 2600 ohms, 27 6. P. d P. 1 ,. 

Spare movements for Model 8 or 9. (Fitted with 
Model 9 scale) or basl. for any multimeter. 

Brand New and Boxed 
69/6 P. d P. 3/0 

T.E.40 
HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. Input 10 ranges: 
.01/.03/.1/.3/1 /3/10/30/100 /300 
v. R.M.S. 4 cps.-1.2 Mc/.. 
Decibels -40 to +60 dB. 
Supplied brand new complete 
with lead. and Instructions. 
Operation 230 v. A.C. 
£17/10/ -. Cam 5 / -. 

TE-65 VALVE VOLTMETER 

High quality Instrument 
with 28 ranges. 
D.C. volt. 1.6 -1.500 v. 
A.C. volts 1.5 -1,500 v. 
Resi.tance up to 1,000 
megohus. 
220/240r. A.C. operation. 
Complete with probe and 
Instruction. 517/10'0 P. 
t P. 6/ -. 
Additional Probes avail. 
able: 11 F'. 35/- H.V. 
42/6. 

COSSOR 1049 DOUBLE BEAM 
OSCILLOSCOPES 

U.C. coupled. Baud width 1 Ke/s. Perfect order. 
£25. GR. :10/. 

AM;FM SIGNAL GENERATORS 
Oeclllator Tret 

quality precision 
Instrument mule 
for the Ministry 
by Alrme°. Fre- 
quency coverage 
20 -80 Mc /.. AM/ 
C W/ FM. Incor- 
porates precision 

dial, level meter. precision attenuator I10V100Mv. 
Operation from 12 volt D.C. or 0/110/200/250 v. 
A.C. Size 12 x Si s 91n. Snpplled In brand new 
condition complete with W connectors, fully 
tented. 245. Carr. 20/, 

GEARED MAINS MOTORS 
Paralon type MUl9 2301250 v. A.11. Revertible. 
30 r.p.m. 40 lb. ins. Complete with capacitor. 
Excellent condition. 09/6. Carr. to / -. 

TE -16A TRANSISTORISED 
SIGNAL GENERATOR 

6 Ranges 400 KHZ -30 
MHZ. An Inexpensive 
Instrument for the handy. 
man. Operates on 9v. 
battery. Wide easy to 
read scale. 800 K HZ 
modulation. 51' x 51" 
x 31'. Complete with 
Instructions and leads. 
27/19/6. P/P 4/. 

FIELD TELEPHONES TYPE L. Generator ringing, 
metal cases. Operate oil 2 1.5 v. batteries (not 
supplied.) Excellent condition. £4.10.0 per pair. 
CYR. l0 /. 

TRANSISTORISED LC.R. A.0 MEASURING 
BRIDGE. 

A new portable 
bridge offering ens 
cellent range and 
accuracy at low cost. 
Ranges: R. 10- 
11.1 MEG 0 6 
Ranges ± 1 %. 
L. 101-11l HEN 
RIES. 6 Range. 
2%. C. IOF± 
I1 COMFD. O Ranges 
± 2 00. TURNS RATIO 1:1/1000- 1:11100. 
6 Range. ± 1%. Bridge voltage at 1,000 CPS. 
Operated from 9 volts. 100µA. Meter Indication. 
Attractive 2 tone metal case. Size 71' x 6' x 2 

520. P. & P. 5 /, 
AUTO TRANSFORMERS 

0/115/230v. Step up or step down. Fully shrouded 
160 W. 32/6, P. A P. 3/6 
300 W. 47/6, P. d P. 4/6 
600 W. 24/10/0. P. & P. 6/8 

1.000 W. 56/1010. P. d P. 7/6 
1.500 W. 27/19/6. P. d P. 8/6 
7.600 W. 215/10/0. P. d P. 20h 

G. W. SMITH 
& Co. (Radio) Ltd. 

ALSO SEE OPPOSITE PAGE 
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ARF -I00 COMBINED AF -RF 
SIGNAL GENERATOR 

AP. SINE WAVE 
20- 200,000 cps. Square 
wave 20- 30,000 cps. O/ I' 
HIGH IMP. 21 v. P/P 
6000 3.8 v. PIP. 
R.P. loo kc /s -300 Mc/.. 
Variable R.F. attenur 
lion. Int./Ext. Modula- 

tion. Incorporates dual purpose meter to monitor. 
AF output and xe mod. on R.F. 220/240 v. A.C. 
£30. Cur. 7/6. 

VOLTAGE STABILISER TRANS- 
FORMERS. 180 -260v. Input. Output 2:10v. 
A vo I NY I or 22501, 212.10.0. Carr. 6 / -. 

TE-20RF SIGNAL GENERATOR 
Accorate wide range 
Ogee' generator cover- 
ing 120 kc /eß60 Mc /s. 
on 6 bands. Directly 
calibrated. Valable 
R.F. attenuatnr. Op. 
et-salon 200/240 v. A.C. 
Brand new with Inetruc- 
(lone, £16. 

P. A P. 7/6. S.A.E. for tetells. 

PEAK SOUND PRODUCTS 
Full range of Amplifiers, kith, Speakers In stuck. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 cps to 200 kc /s. on 4 bands. Square 
20 cps to 30 kc /s. 
Output Impedance 
6.000 ohms. 200/ 
250 v. A.C. opera- 
tion. Supplied brand 
new and guaran- 
teed with instruc- 
tion manual and 
lease, £16.10.0. 
Carr. 7/6. 

MARCONI 
TF88S VIDEO OSCILLATORS 

0.5 Inc e Sine Square W.. e £45. care. 20/-. 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYSER 

2 pf -2,000 ofd. 
2 ohms -200 meg - 
ohms. Also checks 
Impedance turns 
ratio insulation, 
200/250 v. A.C. 
Brand New. £17.10 
Carr. 7/6. 

MARCONI TF.142E DISTORTION 
FACTOR METERS 

Excellent condition. Fully tested £20. Cart. 15/, 

TY7S AUDIO SIGNAL 
GENERATOR 
Sine Wave 20 CIS -200 Kelm. 
Square Wave 20 CPS -:t0 
Kc/.. High and low Impedance 
output. Output variable up to 
6 volts. 2211/2411 volte A.C. 
Brand new with Instruction.. 
£16. Carr. 7/6. Site 210 x 
150 120 lion, 

MARCONI TFI9SM BEAT 
FREQUENCY OSCILLATORS 

£20. Corr. 

TE -200 RF SIGNAL GENERATOR 
Accurate wide range dig - 
nat generator covering 
120 Kc /s -600 Mc /e on 
0 bands. Directly cali- 
brated. Variable RF. 
attenuatnr, audio output. 
X W Bocket for calibre- 
Lion. 220/240V. A.C. 
Brand new with Inetrue- 
tione. 216. Carr. 7/6. 
Sloe 140 x215 x 170 nun. 

ADVANCE TEST EQUIPMENT 
Brand new and boxed In original sealed cartons. 
V1.76. VALVE VOLTMETER. R.F. measure. 
Went. In excess of Imi Mc /s and D.C. measure- 
ments up to 1(00 v. with accuracy of ±2 %. U.C. 
range 300 MV to 1 KV. A.C. range 300 MV to :119 
V RMS. Resistance 0.02-5011 M. Price £78. 
VM.79. UHF MILLIVOLT METER. Transistorised. 
A.C. range 111 My -3V. U.C. corn of range 0.01 /A- 
0.9 Ma. Resistance 1 ohm Io olegohmc £125. 
R1B. AUDIO SIGNAL GENERATOR. 15 c /s- 
50 Kc/s. sine or -.ware weve. l'c .. £30. 
JIB. AUDIO SIGNAL GENERATOR. 15 c/e -S0 
Kc /s. Price £30. 
TT1L. TRANSISTOR TESTER. £37,10/-. 
Carriage 111 /. per it, -no. 

MODEL ZQM 
TRANSISTOR 
CHECKER 

It has the (Mint capa- 
city for checking on 
A. B and Ico. 
Equally adaptable for 
checking diodes. etc. 
Spec.: A: 0.7. 0.9967. 
R: 6.200. Ico: 0 /50 
micro-amps. 0.6 mA. Resistance for diode 
2000 +1 ME1i, Supplied complete with instruc- 
tions. battery and leads. £6 /18/8- P. A P. 2/6. 

latest 
The latest edition giving full 
details of e comprehensive 
range of HI FI EQUIPMENT. 
COMPONENTS, TEST EQUIP - 
MENT and COMMUNICATIONS 
EQUIPMENT.... Nearly 200 

pages, fully illus- 
trated and detail- 
ing thousands of 
items -many at 
bargetn prices 
FREE DISCOUNT 
COUPONS 
VALUE 10! -. 

SEND NOW -ONLY 7/6 P & P11- 

GARRARD 
Full current ronge offered brand new and guaranteed at fantastic savings 

025 MKII 111.19.8 
SRP22 Stereo 15.19.8 6SL65 111.19.8 

1025 Mono 17.10.0 A70 MKT! 112.10.0 
1926 Stereo 17.15.0 AT60 MKII 113. 5.0 
2026 Stereo 17.19.8 SL65 114.14.6 
20'25T/C Mom/ AP76 117.17.0 

Stereo 18.17.6 411 128. 7.8 
3000 Stereo 19.19.8 81.75 !28.10.0 

BL95 135. 0.0 
Carriage /Insurance 7/6 extra any mnlel. 
W B4 Bases 13'19,6. Perspex cover 13 /10'0. 
Special offer base and rover available for these 
models at 14.15.0. Carr. 5/.. 
Full range M Garrard neceenoeles at:ail:,tlr 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 

19 transistors, S diodes, 111F music power 30 watts 
at 8 ohms. Rea. 30ß0,000 +1 dB at 1 w. Distor- 
tion 1°0 or less. Inputs 3 mV and 250 mV. Output 
3 -16 ohms. Separate L and R volume controls. 
Treble and bass controls. Stereo phone jack. 
Brushed aluminium, gold anodised extruded front 
lapel with metalcase.Siae loflm x 3 in. x7 In. 
Operation 115/230 volt A.C. tee. Carr. /8. 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230 v. 50 -80 cycles. 
Output full variable from 0 -280 volts. Bulk quantities available. 
1 amp. - £6/10/ -; 2.5 amp. -£815,.' -; 5 amp.- t9/1151-1 
8 amp.-814 /10 / -;10 amp. -118/10/ -; 12 anip. -221; 20 amp. - 37 

MULTIMETERS forE_ purpose/ 
TE -900 20.000 it /VOLT 
GIANT MULTIMETER 
Mirror scale and over. 
load protection. bin. 
full view meter. 2 
colour scale. 0/2.6/10/ 
260/1,000/6.000 v. A.C. 
0126/ 12.5 / 10160( 
250/1.000/6.000 v. L.C. 
0 /60µA1110 /100/600mA/ 
10 amp. D.C. 02K/ 
200K/20 MED. OHM. 
£15/- / -. P. a P. b / -. 

MODEL TE-90 50,000 O.P.V. 
Mirror male overload preleo- 
don. 0/3/12/60/300/600/1,200 
r. U.C.O/6/:w/120/3U(1/1.2W. v 
D.C. .03/6/60/600 MA. D.C. 
16K/160K/1.6/l6 MEG O. 
-20 - + 83db. £7110/0- 
P. a P. 3/.. 

MODEL AS -100D. 100K0/ 
Voll. Sin., mirror scale. Built - 
in meter protection 0 /3/12 /611/ 
120 /300/6101/1,200 v. D.C. 
11/0/:10 /1211 /300/600 v. A.C. 
O /IOisA /6/60/301MA/12 Amp. 
0 /2K /200K /2M /210MD. -20 
tra +17dB. £12/101-. l'. a P. 
3/6. 

MODEL TE-80. 20,000 O.P.V. 
0/10/50/100/500/1,000 v. A.C. 
0/5/25/50/250/600/1,060 v. 
U.C. 11-50µA. 5/50/500mA. 
0/6K/60K/600K/6 meg. 
£4/17/8 P. P. 3/-. 

TE-51. NEW 20,0000/ 
VOLT MULTIMETER, with 
rerload protection and 

mirror scale, 0p6/00/129, 
1,2181 v. A.C. 11/3/39 /611 /3110/ 
600/9,010v. U.C. 91600A/12 
/900m A.D.C. 9/611 K /6 meg 
ohm. 92;6. P. a P. 2/6. 

12 
MODEL 
TE -10A. 206 0 /Volt 6/25/50/ 
250/5181/2.500 v. U.C. 10/511/ 
I01 /500/1,000 v. A.C. 0 /50µA/ 
2.5 mA /250 mA D.C. 0/6K/6 
nee ohm. -20 to 22 dB. 
10.0, 100 mfd. 0.100.0.1 unid. 
69/6. P. a P. 2/6. 

TexlNp /i/ 

MODEL TE-70. 30,000 0.1'. V. 
0/3¡15/69/:001/600/1;2o0 v. 
D.C. 0/6/:0/120/610/1,200 v. 
A.C. 0/30µA/3/30/300mA. 
0/16K/I60K/I.6M/16 MegO. 
£51101-. P. a P. 3/-, 

MODEL TE-12. 20.000 O.P.V. 
0/11.6/6/30/121 /600/ 
3,00/6,000 v. 1) C.0/0/90/120/ 
600/1,2011 v. A.C. 11/1:94nA/6/ 
611/000 mA.11/r,K/1ka1K/r,k1eg./ 
60 Meg. O. 60 PF. .2 MFU 
£6/19/8. P. a P. 3/6. 

. 
. 

IQ 

! £ 

' ' 
LAFAYETTE 57 Range Super 
6011 /V. Multimeter. U.C. 
volts 125mv- 1000v. A.C. 
volts I.1v -100(v. U.C. Cur- 
rent 25µA -10 Amp. Ohms 
0-10 Meg O. 11.B. -20 to 
+81 db. Overload protection. 
£12 /10/ -. P. A P. 3/6. 

MODEL PT-34. Loon 
O.P.V.0/l11/50/250/ 
590 / 1.000V. ac. and 
d.c. 0/1/100/500 mA. 
(LC. 0/100 K O 39/6. 
P.AP.1/6. 

4. 

TRANSISTOR FM TUNER 
8 TRANSISTOR 
HIGH QUALITY 
TUNER 81211 
ONLY bin. 4in. 
211n. 3 I.F. stages. 
Double tuned die- 
crinmator, ample 
output to feed most 
amplifiers. Operates 

on 9 volt battery. Coverage 85 -108 Mc /s. Ready 
built ready for lux. Fantastic value for money, 
86/7/6. P. A P. 2/6. 
STEREO MULTIPLEX ADAPTORS, 99/6. 

-r.t 2.1! 1 kV* 
\I `tíA.,_ R 

' ,,,____../ 

SINCLAIR EQUIPMENT 
212. 12 watt amplifier 89/6. 
PZ4. Power supply Unit 89/8. 
STEREO 25. Pre- amplifier $9/19/8. 
Q.14 Speakers £7/19/6. 
Micromatie Radio Kit 49/5. Built 59/8. 

NOW AVAILABLE ICIO..S,,'6 
ALL POST PAID. 

SPECIAL OFFER 
2 Z12 amps. PZ4 Power Supply, Stereo 25, 

Preamplifier 8 or with two Q.14 Speakers 837 
NEW SINCLAIR 9000 SYSTEM 

35 watt Integrated Amplifier. g2g Carr. 5/. 
Selfpowerrd FM Tuner, 125. Carr. 5/ -. 

ECHO HS -606 STEREO 
HEADPHONES 

Wonderfully com- 
fortable. Light- 
weight adjustable 
vinyl headband, Oft. 
cable and stereo 
Jack plug, 23.17,000 
cp... 80 imp. 07 /6. 
1'. a P. 2/O. 

HOSIDEN DHO4S 
2 -WAY STEREO HEADPHONES 

Each headphone contains 
2¡In. woofer and a Iin. tweeter. 
Built in Individual level 
controls. 25. 18,100 c.p.s. 
80 Imp. with cable and 
stereo Plug. £5/1918 P. a P 
2/6. 

TRANSISTORISED 
TWO -WAY 

TELEPHONE 
INTERCOM 

Operative over amazingly long 
distances. Separate call anti 
press to talk buttons. 2 -w Ire 
connection. 1000's of appli- 
cations. Beautifully finished 
In ebony. Supplied complete 
with batteries and wall brackets. 
£8/19/6 Pair. P. P. 3/6. 

TEIII DECADE RESISTANCE ATTENUATOR 
Variable range 0.111 
db. Connections. 
Unbalanced T and 
Bridge T. Imped- 
ance 600 ohms. 
Range (0.1 db 
10) + (1 db x 10) 
+ 10 +20 + 30+ 
40 db. Frequency: DC to 200 KHZ ( -3db). 
Accuracy: 0.05 db. + Indication db x 0.01. 
Maximum Input less than 4 watts (50 volts). 
Built in 600 O load resistance with internal/ 
external switch. Brand new £27/10/ -. P. P. 5 /. 

CAR LIGHT FLASHERS 
Heavy duty light flasher employs condenerr 
discharge principle operating on electro mechani- 

cal relay. (As inset.) 
Housed in strong plastic 

betwPlashing 
rate 

een 60-120 per 
minute. 12 volt L.C. 
operation. Maximum 
lad 6 amps. Six, '2* in. 
die. by 41n. Supplied 

new ew at fraction 
of original cost. 6/6 each. 
P. a P. 2/6. 13 for 17/6. 
P. a P. 4/8.) 

RECORDING HEADS 
consomme I track heads: Post extra. 
Record /replay. High imp 65/- 
Resew. Low imp 20/ 
Marriott I track heads. Post extra. 
Record /Playback. high imp. 65/- 
Erase. low hup 20/ 

AMERICAN RECORDING TAPES 
Sin. 2511. L.P. Acetate 3/6 
31ko. 600ft. T.P. Mylar.. 10 /- 
5in. 600ft. Std. plastic.. 8/6 
610. 90011. L.P. acetate.. 10/- 
Sin. 1,200ft. D.P. Mylar 15 /- 
Ol in. 1.200ft.L.P.acetate 12/8 
Olin. 1,20011. L.P. Myles 16/- 
611/1. 1.80010. D.P. Mylar 221 
Olin. 2.40011. T.P. Style/ Ili! 
7in. 1.20011. Std. acetate 
71 Dn. 1.800ft. L.P. acetate 1 
71n. 1.800ft. L.P. Mylar 901- 
710. 2.400ít. D.P. Mylar 25 /- 
7in. 9.600 ft. T.P. Mylar 45/- 

First grade 
quality 

American 
tapes. 

Brand 
e 

w 
and 

guaranteed. 
Discounts for 
quantities. 
Postage 21 -. 

Over 13 post 
paid. 

MAXELL TAPE CASSETTES 
ee0 -1013; C90 -14/3: 0120-19/8- Post extra. 

_(RADI) ED 
3 and 34, LISLE STREET, 01-437 8204 
LEICESTERSQ.,LONDON,W.C.2 01- 4379155 

311, EDGWARE RD.,LONDON,W.2 01- 2620387 
(ALL MAIL ORDERS TO :- 3, LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2) 

OPEN 
9 a.m. to 6 p.m. 
every day Mon. 
to Sat. (Edgware 
Rd. ¡ day Thurs.) 
Trade supplied. 
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CURRENT RANGE OF BRAND NEW L.T. 
TRANSFORMERS. FULLY SHROUDED 
( *excepted) TERMINAL BLOCK CONNEC- 

TIONS. ALL PRIMARIES 220'240v. 
No. SEC. TAPS 
IA .. 25-33-40-S0 
IB 25-33-40-50.., 
IC .. 25-33-40-50.,, 
I D ., 25-33-40.50 
2A .. 4.16-24-32 ,,,, 
2B .. 4-16-24-32 ,.,. 
2C .. 4-16-24-32 , , , , 

2D .. 4-16-24-32 ,.,, 
3A0.. 25-30-35 
3B.. 25-30-35 
3C .. 25-30-35 
3D .. 25-30-35 
3E .. 25-30-35 
4A.. 12-20-24 
4B .. 12-20-24 
4C .. 12-20-24 
4D .. 12-20-24 
SA .. 3-12-18 
SB .. 3-12-18 
SC .. 3-12-18 
SD .. 3-12-18 
6A .. 48-56-60 
6B .. 48-56-60 
7Ae 6-12 
7B 6-12 
7C6-12 7D 6-12 
8A .. 12-24 
9A .. 17.32 
IOAe. 9-IS 
IIA., 63 
12A .. 30-25-O-25-30 2 L3 S 

AMPS PRICE CARR. 
IS 19 10 10/6 
10 16 19 8/6 

3 L3 11 7/6 
12 16 10 7/6 
8 L4 17 7/6 
4 L3 5 6/- 

40 114 17 15Ì- 
20 L9 7 9/6 
10 L6 10 7/6 

5 L3 15 6/6 
2 12 IS 6/6 

30 LII IS 10/- 
20 L7 IO 8/6 
10 L4 IS 7/6 

S 13 5 6/6 
30 L8 IS 7/6 
20 L6 10 7/6 
10 L3 17 6/6 

5 L2 12 6/6 
2 L3 S 5/6 
I L2 7 5/6 

50 L9 7 9/6 
20 LS 10 7/6 
10 L3 IO 6/6 

5 12 10 5/6 
1 LI 9 5/6 
8 LS 12 5/6 
2 LI 5 5/6 

15 L2 S 5/6 
5/6 

Note: By using the intermediate taps many 
other voltages can be obtained. 

Example: No I. 7- 8.10- 1S- 17- 25- 33- 40 -50V. 
2. 4- 8.12- 16- 20- 24 -32V. 
5.3- 6- 9- 12.15 -18V. 

AUTO TRANSFORMERS 
140v:I10v. or 100v. Completely Shrouded fitted 
with Two -pin American Sockets or terminal 
blocks. Please state which type required. 
Type Watts Approx. Weight Price Carr 

1 80 21 lb LI 17 6 4 6 
2 150 4Ib L2 7 6 5 0 
3 300 6 lb L3 7 6 6 0 
4 500 8 lb L4 15 0 6 6 
5 1000 I lb L6 12 6 7 6 
6e 1750 25 lb L13 10 0 10 6 
7e 2250 301b L16 10 0 12 6 

*Completely enclosed in beautifully finished metal case 
fitted with two 2 -pin American sockets, neon indicator, 
on /off switch, and carrying handle. 

(ELECTRONICS) LTD. 

9 & IO CHAPEL ST., LONDON, N.W.I 
01- 723 -7851 01- 262 4125 

AMERICAN HIGHLY STABILISED 
POWER SUPPLY UNIT 

Regulation between 7 -15 volts D.C. at 20 amps. Fitted 
0.30 D.C. ammeter, 0 -15 D.C. voltmeter and overload pro- 
tection switch. Built to a vary high specification. Bench or 
rack mounting. Size 19 x 8 x 17 ins. A.C. input I 10v. 
50 cycles. Ex equipment but guaranteed in perfect condition. 
Maker's price in excess of L200. Our price L2S. Carr. 30/- 
240/I10 volt, 400 watts, Mains Transformer available if 
required. 13 extra. 

SPECIAL OFFER OF L.T. TRANSFORMERS 
Pri I10- 120v.- 200 -240v. Sec. tapped 12, 18. 24, 30 v. 8a. 
Table top connections. Fully tropicalised. 75/-, Carr. 7/6. 

Pri tapped 110v. 220 -250v. Sec. 55v. 24a., 14v. IOa., 60v. 2a. 
All windings very conservatively rated. Tropically finished. 
Terminal connections. Size 9x7 {x7ins. Weight 651bs. 
LI0.19.6. Carr. 15/ -, 

Pri tapped 200 -250v. Sec. 46v. Very conservatively rated at 
29 amps. Size I I x 7 x Tins. Weight 75 lbs. approx. Manu- 
factured by Partridge. L12.19.6 Carr. 15/ -, 

Pri 240v. Sec. 12v. 90 amps. Open frame flying leads. Size 
71x6 4 x6ins. L13.19.6. Carr. 15/-, 

DIGITAL HOUR METERS 
6 figs inc. I /IOths, 1 /100ths 
40v. A.C. but complete with 
transformer for 240v. A.C. 
operation. All in plastic case. 
Size 64 x 6} X Sin. Condi- 
tion as new 45/ -. P. & P. 5, -. 

SMITHS SYNCHRONOUS MOTORS 
A.C. 200 -240v. 4 r.p.m. Sin. dia. Length of spindle tin. 12/6. 
P. & P. 2/6. As above, I r.p.m. 22/6. P. & P. 2/6. 

AMERICAN SYNCHRONOUS MOTORS 
A.C. 230v. 50 cycles, 6 r.p.h. 2 {in. dia. cog spindle. 12/6. 
P. á P. Z6. 

VENNER SYNCHRONOUS MOTOR 
A.C. 240v. 50 cycles, 40 r.p.m. 2 {in. dia. Length of spindle 
¿in. 12/6. P & P. 2/6. 

BERCO SLIDING RESISTORS 
1004 ohms I amp. Single Tube Slider. Length 18ins. 45/-. 
P. & P. 7/6. 30 ohms 1.25 amps S.T. Right angle geared drive. 
19 6. P. & P. 5/6. 45+12 ohms 63!4 amps Single Tube Fixed 
Length 22ins. 25/ -. P. & P. 76. 

G.P.O. 3000 TYPE RELAY (New and Boxed) 
20,000 ohms Heavy Duty Contacts. 2CO, 2M. 15 / -. P. & P.2 / -, 
75 ohms Normal Contacts. 3M, IB, ICO. 6 / -. P. á P. 2/ -, 
500 ohms Heavy Duty Contacts. 3M, 38. 8)6. P. & P. 2/ -. 
ISO ohms Heavy Duty Contacts. 2M. 6 ¡ -. P. & P. 2/ -, 

SUNVIC TANK THERMOSTATS 
Type TQP. 250v. 15 amps NC. 5 amps NO. 190-70 deg. F. 

Length of stem 10 {ins. 25 -, P. & P. 5; -. 

AC 220 -240v. SHADED POLE MOTORS 
1.500 r.p.m. Double spindle. Length 0.9in. and 0.6in. Overall 
size 3 x 34 x Zins. New and Boxed. 10/6. P. & P. 3/6. 

BURGESS MICRO SWITCHES 
Type MK 3BR 74. Norm closed or Norm open. {in. raised 
Press Button. 86 for three. P. & P. 2/6. 

SIEMENS MINIATURE RELAY BASES 
Type T.STV 24 C. 6 Contact pin. 4 Coil pins. Cartons of 20, 
inc. spring clips. 15 / -. P. & P. 2/ -. 

PULLEN SHUNT WOUND 24v. OC REVERSIBLE 
MOTORS 

Type 610 H.P. 1 /75 r.p.m. 3,500 Cont /R. New and boxed. 

MAINS ISOLATION TRANSFORMERS 
Pri tapped 240 -220 -110v. Sec. 240v. 1200 watts. Built into 
metal case with twin 13 amp Socket outlet, on /off switch. 
neon indicator and carry handle. L16.10.6. Carr. 15' -. 

GARDNER'S POTTED TRANSFORMERS 
Pri Tapped 200 -240v. Sec. 35v. 7.2 amps. conservatively rated. 
57,6. Carr. 6,6. 

NEW PRICES ON NEW COMPONENTS 
RESISTORS 
High stabUlty, carbon film, low noise. Capless construction. molecular termination 
bonding. 
Dlmenslons(mm.): Body: }W; 8x28 

}\V; 10 x43 
Leads: 35 

10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series). 
5 °á ranges; 4.7 Ohms to 1 Megohm (E24 Renard Series). 

Prices -per Ohmic value. 
each 10 off 25 off 100 off 

}W 10% 2d. 1/6 3/3 10/4 
}W 5% 2W. 1/9 3/8 II /8 
}W 10% 2Id. 1/9 3/8 11/7 
8W 5% 3d. 2/- 4/- 12/10 
CAPACITORS 
Subminiature Polyester Ohm, Modular for P.C. mounting. Hard epoxy resin encapsula- 
tion. Radial leads. 
±10% tolerance. 100 Volt working. 

Prices-per Capacitance value (o.F) 
each 10 off 25 off 

0.001, 0.002. 0.005, 0.01. 0.02 .. 6d. 4/3 8/4 
100 off 

30/- 
0.05 .. .. ,. 8d. 6/- 12/6 41/8 

01 IOd. 7/I 15/6 SI /- 
0-2 .. I/2 10/- 20/10 68/6 
Polystyrene film, Tubular. Axial leads. Unencapsulated ±5% or ±lpf tolerance, 
180 Volt Working. 
Prices -per Capacitance value (µµF) 
10, 12, 15, 18. 22. 27, 33, 39, 47, each 10 off 25 off 100 off 
56. 88. 82. 100. 120. 180. 220. 
270. 330, 390 .. .. Sd. 3/7 7/9 24/- 
470. 580. 880. 820. 1.000. 1.500 6d. 41- 8/8 24-8 
2400. 3.300. 4.700. 5.800 .. 7d. S/- I0 /10 33/4 
8.800. 8.200, 10,000, 15,000 .. Bd. 6,- I3 /- 40/- 
22.000 .. ,. 9d. 6/9 IS /- 45/4 
POTENTIOMETERS (Carbon) 
Superior grade enclosed controls. Low rotational noise. Body dia., lin. Spindle, 
tin. x tln. Tolerance. 20 %. 
Linear: IK to 2M. (iW at 40 °C). 
Logarithmic: 5K to 2M. (1W at 40 °C). 
Prices per ohmic value each 10 off 25 off 100 off 

2/- 18/4 41/8 150/ - 
GANGED STEREO POTENTIOMETERS (Carbon) 
IW at 70 °C. Long Spindle. 
Logarithmic and Linear: 5k +5k to 1M +1M. 
Prices per ohmic value each 10 off 25 off 100 off 

8/- 70/- 162/6 515/ - 

SKELETON PRE -SET POTENTIOMETERS (Carbon) 
High quality pre-sets suitable for printed circuit boards of 0.11n. P.C.M. 100 ohms to 
5 Megohme (Linear only). Miniature: 0.3W at 70 °C. ±20% below 4M, ±80% above }M. 
Horizontal (0.7ín +0.4in. P.C.M.) or Vertical (0.4in. x 0.21n. P.C.M.). Subminiature: 
0.1W at 70 °C.±20% below 2.54 ±30 % above. 

Prices -per ohmic value each 10 off 26 off 
Miniature (0.3\) .. .. I/- 8/9 I8 /9 
Subminiature (0.1W1 10d. 7/1 14/7 
ELECTROLYTIC CAPACITORS (Mullard.) -10% to +50 %. 
Subminia (all values In p.F) 

.. 8 32 84 125 

.. 8.4 25 50 100 
4 18 32 84 

.. 2.5 10 20 40 

.. 1.8 8.4 12.5 25 
4 8 18 
2.5 5 10 
1/3 1/2 II- 

4 \" , 

8-4V 
10V 
16V 
25V 
40V 
84V ,. 0.84 
Price .. . 1/4 
Small (all values In (a) 
4V .. .. .. 800 
8.4V .. .. 840 

250 
200 
125 
80 
50 
32 
20 

1/I 

100 off 
66'8 
46/8 

400 
320 
200 
125 
80 
50 
32 

I/2 

1.250 2,000 3,200 
1,000 1,800 2,500 

10V ,. 400 840 1.000 1,600 
18V ,. 250 400 840 1.000 
25V 180 250 400 840 
40V ,. 100 180 250 400 
84V 84 100 180 250 
Price 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Mullard) 
Tubular 10%. 180V : 0.01, 0015, 0022µF, 7d. 0.033, 0.047 IaF, 8d. 0-068, 0.1 µF, 9d. 
0.15 µF, I Id. 0.22 µF, II-. 0.33 µF, 1/3. 0.47 µF. 1/6. 0-88 µF, 2/3. 1 µF, 2/8. 
400V: 1,000, 1,500, 2:00, 3,300. 4,700pF, 6d. 8,800pF, 0.01. 0015, 0.022 µF, 7d. 
0033 µF. ed. 0047 I+F, 9d. 0.088, 0.1 µF, I Id. 0.15 µF, I/2. 0.22 µF, 1/6. 0.33 µF, 
2/3. 0.47 µF. 2/8. 
SEMICONDUCTORS: 0A5, OA81, 1/9. 0C44. 0C45, 0071, OC81, 00811). 003213. 
2/-, 000. OC72. 2/3. AC107, 0075, 0C170, 0C171, 2/6. AF11S. AF118, AF117, 
ACYI9.' ACl'21, 3/3. 00140, 4/3. 0C200. S/-. OC139, 5/3. 0C25. 7/-. 0C35. 8/-. 
OC23, 0(28, 8/3. 
SILICON RECTIFIERS (0.5A1: 170 P.I.V., 2/9. 400 P.I.V., 3/-. 800 P.I.V., 3/3. 

PAN.. P,f,V., 3/9. 1,500 P.I.V., 4/-. (8A): 200 PV., 3/-., 400 P.I.V., 4/-. 800 P.I.V., 
Si-. 800 P,I,V., 6/-. 
PRINTED CIRCUIT BOARD (V'ero). 
0.151n. Matrix : 311n. x 211n., 3/3. 511n. x 2i1n., 3/11. 311n. x 30n..3/11. 61n. x Slln.. 5/6. 
0.1 Matriz: 311n. x 211n.. 4/-. 5in. x 211n., 4/6. SIin. x 31in., 4/6. Sin. x Stin. 5/3. 

SEND S.A.E. FOR 1969 CATALOGUE 

DUXFORD ELECTRONICS 
97/97A MILL ROAD, CAMBRIDGE 

Telephone: CAMBRIDGE (0223) 63687 

(Visit us at our new Mail Order, Wholesale and Retail Premises) 

MINIMUM ORDER VALUE 51- C.W.O. Post and Packing 1/6 
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO `PACKAGE' OFFERS 
:1lntrhinw us r rru OUnin.le.l Lot- nplitnnul p,1'- 
furnume. Compare priced With equipment and 
cabinets purchased individually. 

30 Watt Output * Goldring Transcription Turntable on Plinth. * Shure or Goldring Magnetic Pick -up Cartridge. * Super 30 Amplifier in veneered housing. * Pair of Stanway II Loudspeaker Units. 
Special total price. Pair fully 
wired units ready to "plug -lit'. 
Really superb performance 86 Gns. 
Send H.A.E. for leaflet. Carr. 30 /- 

Cao A..K. pli. ,1iIiK 
all urh, slwd luit, an pnrehased 
fe.nl any ',notch ,within 3 
months (are leaflet). 

30 Watt Output * Garrard SP25 Mk. II Turntable on Plinth. * Goldring CS90 Ceramic diamond tipped Cartridge. * Super 30 Amplifier in veneered housing. * Pair of Stanway II Loudspeaker Units. 

Extremely 
Attractive Plinths 
tlulshed in Teak or 
Afrormo.la veneer. 
Tinted Transparent 
Plastic "roll ' " 
rover with handle. 

Special total price. 
Four fully wired units 
ready to 'plag -tu." 

76 Gns. 
I 11 r r. 30/- 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS 
al ruction. Latest high efficiency ceramic 
miagnete, Treated Cone surround for 
I "w fundamental resonance. "I)" 
11,1Ieatee Tweeter Ions providing 

...tended fre,poen.y range up to 15.Ism 
c.ps. Exceptional performance at low 
cost. Impedance 3 or 15 ohms. 

/'rice. Itto 11I1. carriage. PLEASE STATE IMPEDANCE 
HE MOL 5. 10W 579 HP 120 12" 16w 799 
HE 801D 8- 8W 59 9 HP 120D 12" 15W 89 9 
HP 811D 8- 10W £4 4 HF 126 12- 15W£55- 
HF 102D 10' IOW 65 - HF 126D 12- 15W £5 15 - 
HF 100D 10. 15W £5 15 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets of hoer/ styling Satin Teak or Atrormosia veneer. 
Acoustically lined or tilled with woollen damping material. 
Ported where appropriate. Credit terms available. 

DORCHESTER Bise 16 x 11 x gin. Apnr. 
Range 45- 15.100 c.p.s. Rating 0 -III watts. 
Fitted High flux 13 x his.. ,00.10.0 
Dual cone speaker. Imp.- OM 
dance 3 or 15 ohms. Carr. 7/6 
STANWAY II Sue 20 x lull x Alin. Rat- 
ing 10 watts. Incorporating Fear 13 a thin. 
speaker with rubber cone sumnnd and 
11,000 line magnet. High flux tweeter. 

Handsome Scandinavian design cabinet. 
It: eve 3.1- 21.000 c.p.s. Impedance 160. 

xmwoth realistic sound output. lac.ean.16Gns. 
GLOUCESTER else 26 x Itt x loin. 12in. High flux 
12.1100 line speaker. Coos. -aver unit and Tweeter. 
Rating 10 watts. Frequency range 12i G 
40-20.000 e. p... Imp «dal,.« ID oh.os l. L {i 
R.S.C. TA6 6 Watt HIGH FIDELIT SOLID LID 

STATE AMPLIFIER 
200.260v. A.C. mains operated 
Frequency Response 30- 
20.000 c.p.e. -201. Har- 
monic Distortion 0.3% at 
1,000 c.p.e. Separate Base and 

Teem. ' lift and ' cut' controls. 3 input sockets for 
Mike, Gram, Radio or Tape. Input selector switch. 

AUDIOTRINE H1 -FI SPEAKER SYSTEMS 
-I.ting of matchr,l 1210. I1 0110 line IS watt 

1., .h1u high quality speaker era's -over unit snot 
i tweeter. Smooth response and extended Ire- 
' quency range ensure surprisingly realistic repro- 

dction' 
E5. 15.0 Or Senior 16 watt Inc. HF 126 .-. 15,00 line NisAker £6/15. l'arr. 6/11. Carr. 5/9 

HI -F1 'SPEAKER ENCLOSURES 
Teak or Atronnosla veneer finish. Modern design. 
Acoustically lined. Priers Inc. cart. 
MS Sue 16 II 91n. Pressurised. hives 
pleasing results with any bin. Ili -Fi 14.10 speaker. 
SES For optimum performance with any E5.10 Xln. III- fl'speaker. 22 x 15 x gin. Ported 
8E10 For outstanding results with E5.I5 10in. HóFlapeaker. 24 x 15 x loin. Ported 

SE12 For high performance with 121n. HI -Pi speaker E615 and Tweeter. Sue 25 16 10(In. Pressurised. 

THE 'YORK' HIGH FIDELITY 3 'SPEAKER SYSTEM 
Moderate size approx. 20 x 14 x 10 in. Range 311 -20.000 1 omplets kit. 
c.p.s. Impedance 15 ohms. Performance campanile 20 Gns. r Ith units casting considerably more. Consists of t 1 112 in. L 
15 watt Bass unit with cast chassis, Roll rubber cone surround for 
ultra low resonance. and ceramic magnet. (2) :1 -way quarter section 
series erosemver system. CO k x 51u. high flux middle range speaker 
(U High elliriency tweeter. 151 Wogs.., lair d:m.q.i, . mar.. ,.,1. 
16) Teak veneered cabinet. .- i I . t.,-t , . 

HEAR IT AT ANY BRA\, oo 

13 Watt Output * Garrard SP2S Mk. II 4 -speed Player Unit. on 
Plinth. * Goldring CS90 Ceramic P.U. Cartridge 
with diamond stylus. * TA12 Amplifier in veneered 
housing. * Pair of Dorchester Loudspeaker Units. 

Special total prier. Cl 
G Transparent Plastic cover 3 gns extra. n :. 

Terms Dep. £10 and 9 monthly payments 85.11.0 
(Total ß59.19.0) Carr. 25/- 

13 WATT 'PACKAGE' ae above but with Garrard 
:lice, and Sonotone 9 TA cartridge in lien of 46 Gns. SI. 25 purl I'M911. Mp,, Mal 1.t31 price. .. 

RSC TA1213 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE. CONSTRUCTION HIGH FIDELITY 
OUTPUT OF 8.5 WATTS PER CHANNEL 
Designed for optimum (,eru.nuamce au11 
any crystal or ceramic foram P.C. cartri.ige. 
11.41,, tamer, Tape recorder. Mike' etc. * 3 separate w Itched input sockets on each 
channel *Separate Bass and Treble controls * Slide Switch for mono use * Speaker 

Output 3.15 ohms * For 200.250 v. 
A.C. mains * Frequency Response 30- 
20.000c.p.s. -24111 * Harmonic Distortion 0.3' at 1000 r.p.e. Iinn, and Noise -;u1B * Sensitivities l i l 300 mV (2) 50 mV (3) 00 V(4) 2 mV * Handsome 
brushed silver finish Farin and Knobs. Output rating 1.11.P.M. Complete kit of 
pens with full wiring diagrams and inetmetions. 121 GNU. Carr. 7/9. Factory 
built with 12 mob. gntee 16 ENS. Or Dep. 25/8/8 and 9 mthly pynuts. 31/8 (Total 219I8101. or in Teak or Afrommala veneer housing 19i ENS. or Dep. 
£5 /10 /6 and 9 mthly. pymts. 39/- (Tots 023/1/6.1 

11W--__ --If_ 

4®®ii® 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
Type EMI. An aUdry battery eliminator. 
Sire 51 s 41 x tin. approx. Completely 
replaces batteries supplying 1.5 v. and 90 v. 
w'hereA.C.moah,s 200/250 050 cl.. 1. availabu. 
Complete kit w lth ,Ii,taboo 52'6 .r , 
Ready for us.., 59 II. 

SELENIUM RECTIFIERS 
F.W. Bridged 6 /12v. D.C. Out pill Input Man. Iay. A.(:. 
Ia.. $/ ?: 1 ia.. 5/9:2a.. ó/I1: 3...9/9: 4...12: e: 6.-.10/0. 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI -FI AMPLIFIER highly sensitive. I',sbPu6 high 

output. with Pre p. /Tone C'on- 
.!tI stage, Mr/imitative tguree: Fun level -7101ß. Frequency 

.'.{anse ±3,IB 311- 20,000e /e. Bectiunally wound output trans - 
r.,nner. All high grade components. Valves EN01i, Erst. RICO:. 
x07 .507, 1 /7.34. Betrate Bass ail Treble Controls. Sensitivity 
36 millivolts. Suitable for High Impelance mir-. or pick-ups. 
Designed for Clubs, Schools, Theatres, Danes Hails or Outdoor 
Functions, etc. For use with Electronic Organ. Guitar, String N.H. 

Hr. Gram, Radio or Tape. Renew.. I..T. and 11.T. fur Radio Timer. Two inputs with associated 
volume controls so that two separate inputs such AP limn, and "Hike ran he nixed. 201 -2511 v.. 
511 e /s. Al mans. For 3 and 15 hell ,wkre,. ('ourlet« Kit tune wiring dings., Instructions. 
Twin. hassled ,s-rlorat,' nover 2718. Or factor' built with 1.1.54 output valves and 15 Gns. 12 111011( As' gmoentee for 18 gns. Terh. flgo. apply M factory built units. Carr. 1'216 
TERMS: Deposit 18.3.0 :mI 9 .o (hie vments of 341- (Total 5321(e /0.1 Bend S.A.E. for leaflet. 

Output for 3.15 ohen speakers. Max. sensitivity SrtiV. INTEREST CHARGES REhÚNDED On Credit Sales settled in 3 months. 

91 x 21 x 3110. Attractive brushed silver finish facia (770 R.S.C. Al l HIGH FIDELITY 12 -14 WATT AMPLIFIER 
put. toi x :Sjin. and matching knob. Complete Push-pull dun knee oe:put "hailb4n" tone control 
kit of lane with full wiring diagrams and inntmrtiore. Carr. 7/6 pre-amp, Two input suk: to with ,un,eúted controD 
Or factory built with 12 mostha guaram,e. tá8.19.9. pre-a rag mixing of "mike' and gram etc. etc. High 

sensitivity. 5 valves-WWI 12o Eut4 as . 

High iullty sectionally wound output t(21. E ri. 
IND. BASS AND TREBLE CONTROLS. Frequency 
regonne ±3dB :10. 211,000 c/s. Hum level -í1M11. 

Output rating I.H.F.M. In dully encl rte.i enamelled case, 

R.S.C. COLUMN SPEAKERS Covered In two. 
tone Rexh,e /Vyuair Ideal for is -alists and Public 
Address. 13 ohm natchiug. TYPE C57 16 watts imr. five 
7 lain. npkrn. $7119111 TYPE C488, 30 watts. Pitted 
Tour bin. high flux 0 watt speakers. Overall raise approx. 
42 x l0 e 610. 16 Gns. Or 1r¡oait 87,1. and U rashly 
moll. 3419 (Total 2I8 11919). Carr. lop. 

E C4128, 60 watts. Mittel ber 12iu. 11.0011 U lin.x 15 
watt eprakrrx.Oc.rall xl:r 5fr 14 9in.approx. EB Gns. 
Or deposit fb/17B rad u monthly payments 1 err. 1:.; - 

of 54/6 (Total B30i7i -1. 

SENSITIVITY 40 millivolts. For (crystal or ('ere",, 
D PUS. High Impe.lanre "mikes ". For Misled Instar 

s mente s eh as String Base, Electronic Guitars, etc. 
Sise approx. 12 x 9 x 710. Por AC mains 210) 25ov. 50 cps. Output 9 Gns. fora end 15 ohm spirts. SAR for leaflet. GrmPlele kit. 
Poll inatmctions and point-to-point w ring diagrams. Carr. 11/lì (or factory built 
121 Ons.' Tu in handled metal now 27/6. Terms n assembled units. Deposit 99/6 and 

. at5t .2i3A /. +.; Jdt1 1ß15/8B. 
It18C A11T transistorised version of 

gn..1 

High Quality LOUDSPEAKERS 
In teak or atmrnn,,Ia veneerwl 
cabinets. L111 18' x 8" 
l0 Wati Model. (' 

E4/ 19/9 knee,Sm)a 

L12 12" 20 Wan Model. 
15 ohm,. Sise IM lo 
Gaude 111,1001 lines. Nextrlr. 

19 9 covered 10l- extra. Carr. 0/9 / / 
TWO -WAY 'PHONE AMPLIFIER 
Listen and speak with both 59/9 hands tree. Hand .,one black cage. 
Battery operated. 

Total ..net of pacts R.S.C. TFM1 SOLID STATE VHF FM RADIO TUNER 
with detailed w . . 

diagrams A h elruo- 

tinn'. 14 Gns. 
l'arr. 

_ * HI[6- sensittait7 * 200.250v. A.C. Maine opera- 
_ tion. * Shup A.M. Rejection. * Drift -tree recep- 

tion.* Output ample for any amplifier (appron.500 m.v. . * Simple alignment instructions. * Output available 
for feeding toning meter. * Output for feeding Stereo 

Or factory built 161 u Multiplexer. *Tuner head mint silicon Planar Tras- 
gns Or in Teak nn- stators. * Designed for standard 80 ohm co -axial input. 
iehed cabinet as ilium- Virally .matching our Sneer 15 and 311 a,npl,tieen and of the mine high standard of 
tested 191 Ens. Terms: performance and reliability The pre -wired tuning head (militates speed and nlu,- 
Deposit £5 an.f 9 plicity of constmctlon. Printed circuitry. Only high grade transistors and co,n- 
nonthly p.yu,euts B2. ponente need. A quality product at conoblrrably lees than the Nutt of comparable 
Total £23. units. Steno v, rain¢. All parts 20 gut. Inc. Carr. Aaseom,lyd 2ßj ans. Inc. Cart. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved cud Impreg- 
nated. Primarie. 200 -250 y. 50 c /s. Screened 
MIDGET CLAMPED TYPE 21 x 21 x film. 
250 v.. 60 Inn. 6.3 v. Y ... 18 /11 
'250-0-250v.. 60inA. 6.3v. 2e. 17111 
POLLY SHROUDED UPRIGHT MOUNTING 
250 -0 -250x. 60rnA., 6.3v. '2e.. n -5 -6 3v. _a 24/9 
250- 0 -250r. 100mA, 6.3v. 4a., 0- 5- 6.3v. 3a. 38/9 
300.0-SOOe. 101mA, 5.3v. Ja., 0 -5 -11.30. 3a. . 38/9 
300- 0.300e. 130mA. 6.3v. la., c.t.. 6.3v. la. 

For Milliard 610 Amplifier .. 45/9 
350.0 -350v. 100in A., 6.3 v. 4a., 0- 5 -5.3v. 3a.. 38/9 
330- 0.360v. 1500, A. 6.3v. 4e., 0- 5 -6.3e. 3a.. 47/9 
425- 0.425v. 200mÁ. 6.3v. 4e. c.t.. 5e. 31 .. 75/- 
423.0- 425v. 200mA, 6.3v. la.. 6.3v. 3a, 5v. 3a 79/11 
450- 0.460v. 250mA. 6.3v. 4e.. et.. 5v. 3a... 03/6 
TOP SHROUDED DROP- THROUGH TYPE 
250-0-250v. 7051, 11.3v. 2a., 0- 15.6.3v. 2a... 23/9 
250-0-260v. 100mA, 6.3y. 3.5a. 25/9 
251141 -250r. 10OrnA, 6.3v. 2e.. 6.3v. la... 28/9 

.u.n -350r. 8On1A, 6.3v. 2a.. 0- 5 -11.3e. 2a . 27/9 
6.250. 100mA, 6.3e. 4e., 0- 6 -6.3v. 3e. 37/9 

u-0 -300v. 100mA, 6.3e. 4e.. 0.5.6.3v. 3e. 37/9 
!', 0-300v. 130mA. 6.3e. 4a., 0.5 -11.3v. la. 
-oOtabie for Millard 510 Amplifier 44/9 

,.1..1-350e. 100m A. , 6.3v. 4a., 0-5-6.3v. 3a 37/8 
330- 0 -350v. 150mA., 6.3v. 4a., 0- 3 -6.3v. 3a qS /ll 
FILAMENT or TRANSISTOR POWER PACK Trpn 
6.3 v. 1.5a. 7/9; 6.3v. 2e. 9/6: 11.3v. 3a. 11/9: 6.3, 
6e. 22/9: 12v. la. 918: 12v. 3a. or 24v. 1.3a. 21/9: 
0-9.15y. lia. 17/9; 0.12.25-112v. 2a. 31 / (1. 
CHARGER TRANSFORMERS 0- 9 -15v. 11a. 16/9: 
S1..19/0: 30. 19/11: 5a.23/9: (ía.27 /9: Sa 33/9. 
AUTO May UP /Slap DOWN) TRANSFORMERS 
0- 110 /120v.200- 230.2600.60 -N0 watts 19/9 
too watts, 33/6: 250 malt. 49/9; 500 Caw 99)9 
OUTPUT TRANSFORMERA 
Standard Pentode 5,0000 or 7,0000 to 3n 8/9 
Puuh -Pull 8 watt. EL84 to 30 or 1511 .. 13/9 
1.11sh- Pu1110 watts 81/6 F.CLSB to 3, 6, 8 or 150 22/9 
Push -Pull 1/L84 to 3 or 150 10.12 watt. . . 21/9 
Push-Pull Ultra Linear for Millard 610, etc. 39/9 
(huh -Pull t5 -18 watts,seetkmally wou1061.6 

KT66. etc., for 3 or 130 85/9 
Push -Pull '20 watt high quality sectionally 

SMOOand EL34 6LO. KT66, etc. to 3 or 130 59/9 
THING CHOKES 

1501n A .7.1011, 250 0 12/9: 100 m A, 1011, 200 0 10/9; 
80(uÁ. toil, 3500. 8/9: 6ossA, 
1011. 4000 /11. 
Record Playing Units 
MONEY SAVING UNITS R.S.C. SUPER 30 MkII HIGH FIDELITY STEREO AMPLIFIER 

HIGH GRADE COMPONENTS. SPECIFICATIONS 
COMPARABLE WITH UNITS COSTING 
CONSIDERABLY MORE 
TRANSISTORS: 9 high- quality types in each 
ehn .el. 

OUTPUT: lu W':dt' K.M.S. continuous Into 150 
o per o Isonen l:, lt.,lr, R.M.B. continuous into 30 
INPUT SENSITIVITIES: MM. P.U. 4 
Ceramic P.C. 35 in.v. Tape Amp. 4(01 m.v. Aux. 
I MI inv. Mtn. 5 u1.v. Tape Head 2.5 m.v. 
FREQUENCY RESPONSE: ±2dB. lO2O,000e.p.. 
TREBLE CONTROL: + 17 dB to -14 d B at 10 Kc /s. 
BASS CONTROL: +17 dB to -15 dB at 50 cis. 
HUM LEVEL: -80 dB. 
HARMONIC DISTORTION: 0.1% at 10 Watts 
I,mml r.p.. 
CROSS TALK: 52 dB at 1,000 c.p.a. 

mg'lo In Printed Circuits 2011,25o%. A.C. 
mans "penile... 
COISTROI$: 5-1,tit Input Select r, Bass, 
Treble, Vol., Sal.. Store., /Muhl Sw., Tape 
Monitor Sw.. Mains Sw. 
INPOT SOCKETS: III P.C. 12) Tape Amp. 
1:11 Radio (dl Mie. or Tape Head. (Operation of 
Input Neleetoranaures appropriate equalisati.In.l 
CHASSIS: Strong Steel i.,.,- traction. Approx. 
12 - :4 1n. 

FACIA PLATE: Ar r.,t ive design to rigi.l 
Perspex. Spun silver matching hing ,not ml kn..b. 
an 

callable. 
COMPLETE KIT OF PARTS. jaunt 

to point siring diagrams 
"aft 

Carr. and detailed luetruetii1ls. ALGnS, 

EMINENTLY SUITABLE FOR USE WITH ANY 
MAKE OF PICK -UP OR HIC. IC..ruui1' tor 
Magnetic AS, i,,g l'..il. 011,1.,.,, ..r Crystal.) 
CURRENTLY AVAILABLE. SUPERB SOUND 
OUTPUT QUALITY CAN BE OBTAINED BY 
USE WITH FIRST -RATE ANCILLARY 
EQUIPMENT. Unit factory built 28 Gas. or 
Drp.stt £7/5 /- and 9 mthly. payments 56/3 
(Total ß3E /11/3) or a Teak or Afronn,ala 
veneer housing 31 Gas. Carr. 15/. Terms: 
Deposit 87/3/6 and 9 mthly. payments 64/- 
/Total £3511916.1 Seal S.A.E. for leaflet. 

R.S.C. SUPER 15 

HIGH FIDELITY 

AMPLIFIER 

Slid state. Approx. as 
Super :10 but single 
channel. Complete kit 
with full conetmctbnal 
details and point to point 
wiring dia- 

Carr. Io l2 /(i. *Gns. 
Or factory built: 161 
Gns.. Carr. 12 /6. Tenu: 
Deposit 4 Gm. and 9 
monthly payments 31/1 
(Total £18/3/91: tor in 
Traie 1.1. Afronn oeu 

Iveneered 
housing 19 Gns. 

BRADFORD IONorth Parade (Half -day Wed.). Tel. 25349 

BLACKPOOL (Agent) O & C Electronics 227 Church St. 

BIRMINGHAM 30 31 Gt. Western Arcade, opp. Snow 
H,II Stat.on 021 -236 1279. Half -day Wed. 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.). 
Tel. 41361 

DARLI NGTON I8 Priestgate (Half -day Wed.). Te1.68043 

EDINBURGH 133 Leith Sc. (Half -day Wed.). 
Tel. Waverley 5766 

GLASGO W326 Argyle St. (Half -day Tues.). Tel. CITy 4158 

HULL 9I Paragon Street (Half -day Thurs.). Tel. 20505 

RSC 
NI -FI CENTRES LTD. 

MAIL ORDERS to: 102 -106 
H entonner Lane, Bramley. 
Leeds 13. No C.O.D. under 
LI. Terms C.W.O. or C.O.D. 
Postage 4/6 extra under [2. 
5/9 extra under [5. Trade 
supplied.S.A.E. with enquiries 
please. Open a1I day Sacs. 
Mail orden MUST NOT 

be sent to shops. 

32 High Street (Half-day Thun.). Tel. 56420 LEICESTER 
5 -7 County (Mecca) Arcade. Briggate 

LEEDS (Half -day Wed.) Tel. 28252 
73 Dale St. (Half-day Wed.). LIVERPOOL Tel. CENtral 3573 
238 Edgware Road, W.2 (Half -day Thurs.). LONDON Tel. PAD 1629 
60A Oldham Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 
106 Newport Rd. (Half -day MIDDLESBROUGH Wed.). Tel. 47096 
41 Blackett Street (opp. Fenwicks NEWCASTLE UPON 
Store) (Half -day Wed.).Tel.21469 TYNE 
13 Exchange Street (Castle Market Blds.) SHEFFIELD (Half -day Thun.). Tel. 20716 

Ready to plug into Amplifier. 

RP2Cfans k.tìng of Outroni 
áf_25 ML. II I with 

heavy turntable titled tiuldring 
('090 high compliance cumuli, 
Stereo /Mona cartridge with 
diamond stylus. Mounted on 
plinth. Transparent 
phatle cover included. 22Gns. 
lee. cart. 

RP3CAa bwe brat with 
foldring ILruno MAX 

Transerlpthm milt and 0400 
Cart noire. Co. er Included. 

Inc. van. 28Gns. 
Various other types 

with Magnetic P.U. Cartridges 
and 'Lift off' or 'Roll over' 
tranlpareat coven at lowest 
prices. 

R.S.C. PLINTHS b,r 

59.9 t1 

SP25 et etc. A,ail tir with 
Transparent plastic 6 Gns. 
1 WATT TRANSISTOR 

AMPLIFIERS 
Minou rare sine battery operated 
For 3.513 L/speakrn. Brand 
new Ir. cc.l. 37 :9 

WW -125 FOR FURTHER DETAILS 
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ELECTRONIC BROKERS 
MEASURING INSTRUMENTS 
AND RECORDERS 

NEW AMERICAN 
S' CHART RECORDER 
Good general pur- 
pose potentiometric 
recorder. Suitable 
for research and 
laboratory work. 
Range 0 -111 m.v. 
Variable zero set, 
Zenor divide refrr- 
pnce. Input in- 

edante. Mat 1161 

K,.hm 
Pelee £89.10.0. r.AP.:tn tata 

NEW PORTABLE RECORDING 
AMMETER 

PORTABLE AC DC 
PEN RECORDER 
A n oat versatile pen recorder. 
Produces a trace on r 
linear :14 in. strip char, 
Two speeds 1 In. and 6 in. hr. 
I.imiting contacts to el .. 

alarm, and limits the cum oI 
when It exceeds the high 
and/or low preset value.. 
Range: 0 - 1MA D.C. Meter 
Raotance 4(10 ohms; 0 . IMA 
A.C. Meter Resistance 1800 at 
50 Ha; -10 t., + 5 dB Into 
tillo n Impedance Source. 
Chan speed: 1 in. and 6 
in./hr. ('hart width: 34 In. 
curvidinear. Power supply: 

2:I0V 50 Ha driving Synchmmoou Motor. 
Price: £49.10.0. Postage anti packing Si 5s. oi. 

KENT STRIP - 
CHART 
INDICATING 
RECORDER 

Chan width 
9I in. III mV. 
Sensitivity t o. 17 
of full scale. Source 
Impedance 100 ohms. 
S peed of operation 33 
sec. for full -scale travel. Chan speed } in.. 3 in 
6 in. per hour. Single point. £A9.10.0. P. A P. :M. 

RECORDER SP 20 Series 
General Purpose Single Pen potentometric instru- 
ment for continuous recording for any input signal 
from O - IOmV D.C. Suitable for use with Spectro- 
photometer and other laboratory instruments. 
Chart speed 0.5 to 8.4 cm /roin. Linearity ±0.25 ' ... 
Fully transletorised. Chan width 200 mm. Input 
Impedance 10K ohms max. Available S.P. 20 Plain 
Linear. N.P. 21 Plat Bed. S.P. 22 Linear ;Log. 
£136 each. P. & P. 40/ -. 

PEN RECORDER 

Portable I, 2 and 4 channel pen recorders by Kelvin 
Hughes. lienenl purpose recordera providing clear 
Instantaneous and permanent records of phenomena 
with comparatively high nt.es of change. The 
torsion -Strip empension of the moving -coil rendes 
the instrument immune to the effects of vibration 
and accelleration. 
Six possible chart speeds. chart width 55 mm. 
length 150 ft.. linearity 8 v. at 3 ru.A. response D.C. 
to 101 c /s. Single pen with amplifier £99; 2 pen 
with amplifier £125. 4 pen with amplifier £149. 
Also 5 pen recorder complete with amplifiers, 
e pecificetlun as above but housed in cabinet £225. 
P. A P. extra. 

EVERSHED 
B RIDGE 
MEGGER 

250 volt, Su meg. 
Insulation tester 
with bout -o four 
decade bridger 
with ratio arms 
giving ratios of 
101-10 - 1 - 
0.1 + 0.01 and 
Selector switch for insolation, resistance and 
variety measurements. £22.10.0. P. fi P. cul/.. 

ULTRA VIOLET RECORDER i211h..,,cl 
N El' 1050. £990. 
ULTRA VIOLET PHOTOGRAPHIC 
RECORDER 12 Channel mirror Galvanometer 
Honeywell 1080. £190. 
24 I h:wurl 8,esmte Recorder by Film A Equip - 
n, m, £325. Carriage extra. 

Specification. Type: Moving Coll. D.C. Range: 
0.5 amp. U.l Chart Width: loo mm. Seto Length: 

1 2 7 , , , , , , Chart Speeds: 20, 611, 180, 600, 1500 and 
5411 n hr. Dimensions: 180h o 183 w x 2 4500,. 
Weight: 5 5kg. 1.,t price MM. Our price f36. 

POTENTIOMETRIC 6 POINT 
STRIP CHART RECORDER 

BRAND NEW 
For use with thennocuuplero, pymmeten and 
-{her e.m.l. sources. 6 point. Range t -1001 

0--( +100) mV; 0 -1,800 deg. C. 8I In. 
,hart width; pen speed 8 secs. Accuracy 

- 0.5 %; 10 chart speeds 20.720mm /hr. 
Teupicalised. Including tools and spares. 
Listed at over 8200. Our price £79.10.0. 
tlo, available 0 -10mW F.S.D. £89.10.0. 

POWER SUPPLIES 
AIRMEC 698B KLYSTRON 
POWER SUPPLY 
Rack mounted (19 In.). Mains operated. Cathode 
vol. from 1.0 to 2.4 kv. negative. Grid Volts, 
0 to 220V negative. Reflector Volts, 0 - 500V 
negative. Cathode Current. 0.18mA MAX. Heater 
4V at LSA. Internal Modulation- Sgmure wave 
2.4 EH. 7V p.p. Saw Tooth 150.600 Hg 
n - 3ut- peak. Price £45. P. a l'. 40/-. 

* HIGH PRECISION * 
FULLY STABILISED 

TRANSISTORISED LOW 
VOLTAGE POWER SUPPLIES 

incorporating 
B.C.R. Panel for overload projection. 
OVERLOAD t CIRCUIT BREAKER 
WITH MANUAL RESET button. 
RIPPLE better, better than 3000: I. 
CHOKE OF CAPACITOR transietorised 
120 /130 volt A.C. INPUT. 

Available in the following types: 
6 Volt 9 Amp £1210.0 
8 Volt 12 Amp £17 10.0 
6 Volt 16 Amp 282.10.0 

12 Volt 8 Amp £22 10.0 
12 Volt 16 Amp £25 0.0 
12 Volt 22 Amp £25 0.0 
20 Volt 16 Amp £25 0.0 
24 Volt 4 Amp £22 10.0 
30 Volt 8 Amp £18 10.0 
56 Volt 7 Amp £25 0.0 
Ex- equipment but fully tested In 
laboratory. Carr 30 /. 

ADVANCE TRANSISTORISED DC 
POWER UNITS 

Output 
/input {_oils rolls .4 ups /'rice 

rar 4 200245 c. ^; 12 4 £17'10'- 
1,í' :1 200-243 _ 1:0 12 1.25 £10 10"- 

METERS 
2 dia. m meting A.C. voltJ,etcr 0 -;11x1 V. A.0'. 
21.15.0. Carriage 6, -. 
3i in. ira. Electroatatie Silo Voltmeter in wooden 

22.15.0. Carriage 111/.. case. 
A.C. & D.C. Wattmeter. Model 8.67 

certificated. Accuracy to up to 13:1 c /s. Range 
250450 V. and 0.5 to 1 A. 229.10.0. Carriage 30/ , 
D.729 B.M. PHASEMETER AND 
SUPPLY UNIT 
May be used as a Voltmeter, distortion of waveforms, 
"G" meter. In phase and quadrature components. 
(live. indication of phase ange 0 °360. Frequency 
range _ ,sloa Ke,'.. £225. P. O P. extra. 

BRAND NEW S.E. LABORATORIES 
TRANSDUCER complete with encapeulatei 
Amplifier /demodulator 8.E. 441/2 
Frequency D.C. -60 c.p.s. 
Available In the following ranges: 
8E150, $E50 or 8E165A. 
0 - 23 p.e.1. 0 . 350 postal. 0 - 2000 p.s.l. 
0 . 50 p.s.i. 0 - 500 postal. 0 3000 pad. 
0 - 200 p.s.1. 0 760 p.s.i. 0 - 4000 pad. 
Also available differential types t 6 postal., t 10 p.s.i. 
List price 270+ Our price £15 

E 
COMPUTOR AND PERIPHERAL EQUIPMENT 

7 TRACK DIGITAL MAGNETIC TAPE 
STORAGE DECK 
These machines originally ex- computer, are multi -track 
recording cults, Ideal for data storage. Record and Replay 
heads encased in one common unit. Low resotume heads. 
Frequency response app. ximately 30 Kc /s. to 50 Kc /s. Bit 
density 557 b.p.i. } in., 1,11 in. spools 230 V. to 380 V. A.C. 
Capstan Motor speed 1,301 r.p.m. 48 V. D.C. Rewind motors 
complete with vacuum Anwmbly. Finished in brush aluminium 
and watt- black. Slue 27 in. 26 in. .. 8 in. Weight 90 lb. 
Price 272.10.0. carriage extra. 

MODEL 72 MAGNETIC TAPE DATA 
STORAGE UNIT 

This unit consists of } in. 
8 channel read -write heads. 
Can be used to record any 
6 bit code. Data can be read 
in either a forward or back- 
ward direction plus giving 

arch facilities. The unit 
consist. circuits for receiv- 
ing and storing imetructon 
signals. Recording density 
250 characters per inch. 
Tape speed 101 in. per 
second, price £190. Excel- 
lent condition. 

;' 7 TRACK 
Ex- computer record/replay 
head complete with gulden. 
Little used. Price £18100 
('arroge 15/ -. 

BRAND NEW 
Gresham Lion I M. 1 + 7 
track record/replay heeds. 
Of the highest profeselonai 
quality. Cost £100 plus 
price 212.10.0. Carr. 15/ , 

9 TRACK 1 in. Recont /replay heads with sprocket drive, driven 
by synchronous motor. Mounted with integrated head assembly 
eliminating alignment p-blen,s. This can be fitted to any 
suitable type of transport .yetem. Price £8.10.0. Carriage 15/. 

PROGRAMME BOARDS 
B Y SEALECTRO 
These boards are basically multi 
pole multi throw switch device con- 
sisting of 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, eto. 
Boards available in 16 x IO 2 plane 
fA45.0. 24 x 61 2 plane 21 8.10.0. 
Pins available 1/3 each. 

MEMORY PLANES 
Ferrite core memory planes with 
wired Ferrite cores. Used for building 
your own compactor or as an interest- 
ing exhibit in the demomtration of 
computer. Mounted putt to 
material. frame 5 x 8 Inn Comistittg 
of matrices 40 x 25 x 4 cores each 
one individually addressable and 
divided into 2 halves w ith independent 
sense and Inhibit airs. £$.10.0. 
P. ñ P. /1 /. 

AMPEX FR300 
Tape deck in free.standog g ft. 
cabinet less heads. Complete with 
auto transformer for driving capstan 
motors. 279.10.0. Carnage extra. 

BRAND NEW COMPUTER TAPES AND EMPTY SPOOLS 
Made by well known manufacturers 
I in. certified 2,400 ft. 800 b.p 1 28.10.0 
e In. 2,4 0t ft 28.10.0 
I in. Highest grade 2,400 ft £8. 0.0 
I in. ln} in. Ilia. spool and easeette 21.10.0 
I n.. 

metal 10h 
spool 

ie. 
and 

al t d cassette 
21.10.0 

I In. N.A.B. centres 100 M. spoof only £1. 0.0 
Desk Mae Computor. Burr.mgh Electrode. 101....Eß25 

TAPE PUNCH MODEL 25 7 HOLE 
A multiwire tape punch designed for general application 
involving the conversion of parallel wire electrical Impulses 
into punched papertape at 33 characters per second. Unit 
completely .1f- contained requiring only motor power aml 
Signal supplies. Price £45. 

7 HOLE NON PARITY TAPE PUNCH 
New condition 445. 

LOW SPEED 7 HOLE TAPE PUNCH 
fill chareeten per second by well -known uanufarturer. 
Price £45. 

TELETYPE 8 HOLE PAPER PUNCH 
MÚ27 PRICE [75. 
Also available 5 hole punch BRPK2 as above. This model has 
interchangeable heads. . ,,,plete with sprain. Price £35. 

HIGH SPEED 5/7 HOLE OPTICAL READER 
2u characters per second. £19.10. 

CARD READERS 
80 column 1500 /81 motel, punch 025 
80 column 1400/80 motel verifier. 
Excellent condition. 

HOLLERITH 80 COLUMN CARD PUNCH 
TYPE HO29 & VERIFIER H129 [225. 

DECODER 4 DIGIT READOUT 
Can be used In constructing frequency counter or Digital 
Voltmeter. Consists of 4 treneist.orised cante rash containing 
10 NOR gatee. Circuits supplied with Deco,ler. £26. 

TRANSFER CASE 

For sending dol.. by personal carrier. 
GPO post, passenger train. etc. ideal. 
Suitable for despatching tape 90/. 
P. e P. SI-. 

9 HOLE OPTICAL 
READER PRICE 035 

CANCELLED EXPORT 
ORDER 
H0 C lawn can' sorter and punch 
type 425/0 price on application. 

SPOOLERS l' and }' 
Both hand and motor drives available 
at £3.0.0 and £5.0.0 respectively. 

B RAND NEW TAPE 
SPOOLER 
Suitable dur 1 in., I lo. and I In. .pee. 
Fully self- contained 299.10.0. 

S' TAPE PUNCH 
Suitable for machine control complets 
with 50 reels of tape f35. 
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LOW COST ELECTRONIC AND SCIENTIFIC EQUIPMENT AND COMPONENTS 

BRAND NEW LABORATORY TEST EQUIPMENT AT LESS THAN HALF PRICE! 
HIGH VALUE RESISTANCE 

BOX TYPE R.7003 

Specification. Range: 0.01 -III Meg. In 0.01 
Megohm divisions. Accuracy: 0.00 %. Maximum 
power rating: 0.1W pa step. Case: Hammer 
finished stove enamel. 
List price DSO. Our price 222/101 -. 

SET OF MEASURING 
INSTRUMENTS 

Specification Type: Moving Coll D.C. Ranges: 
n -75wV, 0.3V, 3- 15.150V, 3- 150.450V, 0.3.0.75A, 
1.5 -7.3A. 1530A. Scale Length:82mm. Accuracy: 
1.0 "... Shunt.: 1. 0.3.0.75 amps. 2. 1.5 -7.5 amps. 
I. 15 -30 amps. Complete 

w 
ith carrying case. 

List price 130. Our puce £8.19.6. 

PORTABLE WHEATSTONE 
BRIDGE 

Specification. Type: Moving 
Col, Galvanometer. Ranges 

I. 0.05 to 5 ohm.. 2. 0.3 to 50 ohms. 3. 5 to 500 
hms. 4. 50 to 5,000 ohms. 5. 500 to 50,0011 ohms. 

Scales: Switched. Slidemire: 0.5 to 50. Galvano- 
meter Scale: 10 -0 -10. Caste: Moulded plastic. 
Internal Source: 4V. Dry battery. Dimensions: 
201 e 110 65mm. Weight : 0.9 kg. 
List price 155. dur price £0;19/6. 

MUTUAL INDUCTANCE 
BOX TYPE R.700S 

Specification. Range: 0 11.100 mH in 0.002 mH 
divisions. Accuracy: ± (0.3 x 012 )°é where M - 
value of mutual inductance in mH set on the box. 
Frequency range: 0 - 2.5 Kies for all decades 
except X1 -u - 15 K /cs. Maximum current: ((.3A 
for decades IA for varlometer (both primary and 

mdary dinging.). Cire: Polished teak. List price 
166 Our prie £88.10.0. 

STOP PRESS 
6 Pen Event Recorder, 6 in. (Tart 
width. Available in wide range of chart 
speed.. Rack mounted £79.10.0. 
Oise to suit extra. 

Burnmgh E012 computer. Complete 
with calculator. 225 word store. 2450. 

MUTUAL INDUCT- 
ANCE COIL TYPE 
8.7006 
Specification. Value: 0.001 H. 
Accuracy: f 0.3 °,,. Operating 
Frequency: 5 Kr /s. 10 Ke/s. 
Maximum current: IA, 3A. 
Resistance of coils: 4 ohm. 1 ohm. 
Lise: Moulded plastic. 
List prier 8 gon. Our price 50/ -. 

PORTABLE MULTIRANGE 
METER 

Specification. 
Ranges: 0-60 0. 300µA, D.C. 0.3, 0-30 d 
0- 120mA, D.C. 1.2 12 amps D.C. 0.6.3 
6 -30 mA. A.C. 24 -120 mA, A.C. O.24-12A, A.C. 
3- 12.30. 300 -600.1,200 8,000 V, D.C. 0.0.3, 
2.4.12, 5 -30, 60-300. 120.610, 240.1,200 
1,210- 0.0(41 V. A.C. 3.333 ohms, 0.3.30 Kohme, 
0.03.3 megohms D.C. Resistance -12 to +78 
Decibels. Frequency: 50 cps. Input Resistance 
D.C.: 20,000 ohms /volt. Input Resistance A.C.: 
2.001 ohm. /volt. Dimension.: 255 - 215 - 170 
mm. Weight: ei kg. Supplied with 2 voltage 
dhiden, H.V. lade, spare rectifiers, 1.5 a 22.5 
V. battery 
List price. Our price £12.19.8. P. P. 13 /, 

ILLUSTRATED 
LEAFLETS 

AVAILABLE 

MOTORS 

HYSTERESIS REVERSIBLE MOTOR 
Incorporating two arils. Each coil when energised 
will produce opposite rotation of output shaft. 
2411V 50 Hz. i r.p.m.. I r.p.m.. Ilti r.p.m.. 1205' 
50 Hz. 1 /10 r.p.m., 6 r.p.ul. 30/- each. P. a P. 3/, 

HIGH TORQUE INDUCTION 
MOTOR. 31162 /inch. Available In the following 
speeds only 240V Su Hz I r.p.m., 1 -p.m.. 2 r.p.m. 
120 V 50 Hs 20 r.p.m. 30/- each. P. P. 3/. 

LOW TORQUE 
HYSTERESIS 
MOTOR MA23 

Ideal for Instrument 
chart drives. Extremely 
quiet, useful in areas 
where ambient noise 
levels Low. High 
starting torque enable relative high Inertia kads to 
be driven up to 60Z /in. Available In the following 
speeds and range.: 240V 50 Hz 15 r.p.m., 4 r.p.m. 
2 r.p.m., II r.p.m., 1 r.p.m.. I r.p.m., I r.p.m., 
1/3 r.p.m., 1/5 r.p.m., 1/6 r.p.m., 1/10 r.p.m., 1/12 
r.p.m., 1/40 r.p.m.. 1!60 r.p.m., 1/76 r.p.m., 1/120 
r.p.m., 1 /100 r.p.m., 1/360 r.p.m., 1/720 r.p.m., 
1/1440 r.p.m., 1. 1/20, 1/45 r.p.m.: 120V 511 Hs 1/6 
r.p.m., 115 r.p.m., 1/15 r.p.nl., 1116 r.p.m.. 1 /20 r.p.m., 
1J30 r.p.m., 1/60 r.p.m., 1 /120 r.p.m., 1/240 r.p.m., 
1 /300 r.p.m., 1/720 r.p.m. 251- each. P. a P. 3/, 

HYSTERESIS CLUTCH MOTOR 
with Integral clutch allowing the motor to drop 
out of engagement with the gear train, thereby 
facilitating easy resetting when used in timers or 
In conjunction with a light spring. 6 oz. torque at 
1 r.p.m. 240 v., 60 c /s. I.- left. R =right. 15 r.p.m. 
L, S r.p.m. R L, 6 r.p.m. L. 4 r.p.m., I. I, I r.p.m. 
L, 1/5 r.p.m., 1/6 r.p.m., R L. 1 /10 r.p.m., 1/12, 
1/16 r.p.m. L. Also 120 v. 50 c/s 2, 1/0, I /12, 5/12, 
4/11, 1/10 r.p.m. 25 /-. P. P.:1 / -. 

HIGH PRECISION MAINS MOTOR 
230V 50 H. 1/8 h.p. continuously rated. 3000 r.p.m. 
Made by Croydon Engineering Model KA 60 JPB. 
Suitable for capstan motor. Sise 8 in. long, 41 lu. 
diameter with bin. diameter flange and 4 fixing holes. 
84.10.0 each. 51.5.0 postage and packing. 

HI -SPEED QUICK RESET ELECTRO 
MAGNETIC COUNTERS 
Push button reset 6 
digits. 48 v. U.C. 3.5 
watts. '20 counts per 
second. Sae 3.875 e 

2.625 in. Panel monnt- 
Ing. Wet £5. Our 
Price 59/6. 

OSCILLOSCOPES 

Cosme 1035. 225. 
Cossets' 1035 Mk.l 11.. 
Cossor 1049 Mk. Ill. 240. 
Solarton AD 513.2 L.F. 

Sema a CD 5238.2 
Long Persistent Tube. 
£49.10. 

Furzehill 0.100. 225. 
Alrmec 249. 825 
Solartron AI) 557 Pulse 

Radar Fieki. 855. 

Solartann CD 7118.2 
Double Beam DC.7 
Mte. 885. 

Mallard L 10/3 Double 
Beam. 899.10. 
Aimee 723. £44.10. 

REPEAT CYCLE TIMERS 
These timen repeat set cycle of switching opera- 
tions via cam and micro switch, for as long . the 
motor Is energised' Single 
Cam RB 21 In 2 min., 3 min., 
t min., 6 min., 6 min. cycles 
d 45 /N. Twin Cam RU 22 
in 1 min., 2 min., 3 min.. 
4 min., 5 min. cycles Fia 55/ -. 
C Cam RD '24 In 4 min., and 
5 min. cycles 75 /.. 6 Cam 
RD 26 In 1 min., 2 min., 
3 min., 4 min., 5 min. cycle. 
in 95/ -. 8 tam RI) 28 In 
1 min., 2 min., 3 min., 4 min., 
5 min. cycles LM 115 / -. 
All e- p. p. 5/ -. 

U N ISELECTOR 
8 and 4 Banks, 25 contact per bank, 2 sets of wipers 
2 in. radio. Complete with surge capacitor. 25/. 
and 45/- respectively. 

MINIATURE 
DIGITAL 
DISPLAY 

Operates on 
rear projection 
6.:1 pilot lamp. 
The lamp pro- 
jects the corres- 
ponding digit on 
the condensing 
lens through a 
projector lens, 
on to the viewing screen at the front of the unit. 
I in. width. 3* In. deep. 1* In. high. Weight 
3I oz. Character size I in. high, 0.9 with S right 
hand decimal point and degree. Available to special 
order, words and other characten or colour, at cost of 
artwork or plate.. List price 6 gas. Our price 494. 

ALL ORDERS ACCEPTED SUBJECT TO OUR TRADING CONDITIONS A 
COPY OF WHICH MAY BE INSPECTED AT OUR PREMISES DURING 
TRADING HOURS OR WILL BE SENT ON APPLICATION THROUGH 
THE POST. 

PRECISION 
POTENTIOMETERS 

TEN TURN 3600' ROTATION 
BRAND NEW 

Linearity 
Res. 04m. Per cent Manufacturer Model Pries 
100000/100 Beckman A 
100 0 5 Beckman A S 
200 06 Beckman A 
500 01 Beckman B 
500 Cowen 2501 
500 Foxes PX4 
500 Culver 2610 
3K 06 Beckman BAII01 .. óí1 /- 2K Beckman 7216 50/- 
2K Reliance OPM16 .. 40/. 
10K 0 5 Beckman A 
10K 0l Beckman X . A 70í- 
15K Poxes OPMIS .. 55'. 
18K Beckman A 60- 20K 0 6 Beckman A 80 - 
30K Coleen 2402 30. 30K Beckman 8A14541... 80'. 30K 01 Beckman A SS .... 70- 
30K 0 5 Beckman BA 1692 . 60- 
30K 025 Beckman BA 1692.. 65. - 50K Reliance 07.10.... 
50K 07.5 45/- 
50K Coltman 2503 46/- 
50K X Fines PX4 45 /- 
00K 05 Beckman A 

100K /LOOK 
01 

Ford 
Beckman 

A 
70 /- 

300/- 100K 01 Beckman A 70/ 
100K 0 5 Beckman A 50 / 100K Colven 2501 45/- 
100K Calvero 2610 50 /- 298K 01 Beckman 8A31102.. 70;. 300K 01 Beckman A 70/- 

THREE TURN 750° ROTATION 
101/100 05 Beckman A 80'- 
318 Beckman 9303 45- 
IOC 0 6 Beckman C u 45 - 

211K/20K....0.1 .......Beckman .....0.8 80 . 

1 nK /10K ....0.1 ....... Beckman C ea- 50K 06 Beckman C8 

180 
60 
80/- 
70/- 
45/- 
40/- 

FIFTEEN TURN 5400° ROTATION 
2511/25K Beckman B ...10 watt« £6.10, 
40/K 40K Berkman B . _10 watt, £810e 

TWENTY TURN 7200° ROTATION 
250 ohms.. General Controls.. PX M130 
1 Meg General Controls..PXM130 
SOK Reliance 

. 
801. 
40,- 

154 TURN 56, 160° ROTATION 
460 ohm,.... Kely: Hughes KTP0701... £9.10.. 

FIVE TURN 1500° ROTATION 
5o4) ohms. ...Colven CLR 2505 40'- 
11.5K Cdven CLR2605 40 /- 

SINE COSINE 
Kelvin Hughr SCP5.. 14-4K 817.10.0 ('olven 8601 341K £17.10.0 ('I.R 9602 -Cam Corrected 251( £17.10.0 
SC P4 32K 817.10.0 
"1'1'1 35K 817.10.0 

PRECISION BECKMAN 40 TURN 
14,400° ROTATION 
Wirewound Precision Potentiometer. BE 107A 20 watts 
at 40'C. 3 *' Diameter. Servo Mounting. 200 K. Rand 
New 812.10. list Price 130. 

AUTOMATIC CRYSTAL 
THICKNESS SORTING 
MACHINE Ic ,v All.,.atic dice 
gauging and sorting system, eliminate. all 
manual operations. This instrument is of 
extreme Interest to manufacturers of semi - 
conducton. It Is offered in Raid modillon 
at quarter of its original list price. It Is 
suitable for the sorting of germanium and 
silicon dices. The unit can son up to 2.400 
pieces an hour. Our price £750. Further 
information available on request. Coin 
píete w :th manual and stares. 

TRANSFER FUNCTION 
ANALYSER OSI03 /VP253 
Preaneley range 0.1 cls to Kr /s covering 
Ore applications and servo - 

,echaninns. Resolves network response 
signals simultaneously into in -phase or 
qpadratore components. Permits direct 
polar diagram plotting of seno system 
frequency response using carte.lan co- 
ordinate.. High sensitivity 50 mV /fsd. 
High accuracy measurement of true R.M.R. 
volte. List price 81.60. Out price £595. 

OSCILLATORS 

DAWE 443B AUDIO SWEEP 
OSCILLATOR AND CON- 
TROLLER (NEW) Meetetheneed 
Mr low sweep oscillator covering the 
entire null.) range. Providing constant ojp 
voltage and logarithmic frequency scale. 
Suitable for automatic measurement and 
recording of frequency response curies of 
four terminal network, audio amplifier, 
tape recorders, etndio and concert halls. 
etc. Frequency Range 20 Hs to Ml K Hz r 
1 "ó ± 1 Hz. Frequency Response 
0.3 dB at 1 W output Into matching 
Imped.nc e. 899.10.0. 

DAWE 444C AUTOMATIC L.F. 
SWEEP OSCILLATOR (NEW) 
Amplit tide O - 10V. Frequency Range 5Hs- 
5 KHz -20 t0.5 Hs. 18 Sweep Rates 
of I0 octaves /min. Frequency Response 
0.5 dB. £89.10.0. Carriage extra. 

ELECTRONIC BROKERS LTD., 49 -53 PANCRAS ROAD, LONDON, N.W.1. Tel: 01 -837 7781'2 Cables: SELELECTRO 
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1. 

ULTRASONIC 
CLEANERS 

(Burndept B.E.352) 60 watt model. Supplied Brand 
New complete with stainless steel tank 91 x 6} x 4} In. 
£60. Carr. 20/ -. 
2. FAST NEUTRON MONITORS (Burndept 1407C) 

for measuring neutrons in the energy range 0.15 -15 
meV. £100. 

3. Radiation Monitors (Burndept BN 110 MK. V) 
0- 5/50/500/5k. c.p.s. Brand new. £100. Alpha and 
Beta Gamma probes available at extra cost. 

4. PORTABLE RADIATION MONITORS (Burn- 
dept BN 132) 0- 5/50/500/5k c.p.s. With built -In 
Gamma probe. Brand new. £80 complete with 
carrying harness. 

S.A.E. for literature. 10% discount for 
Educational Authorities 

HIGH SPEED MAGNETIC 
COUNTERS (4 x 1 x 1 in.) 4 digit 
6/12v. 24/48v. (state which), 6/6 
ea. P.P. 1/ , 

SPEAKER SYSTEM (20 x10 x10 in.). Made to spec. 
from } In. board. Finished in black leathercloth. 13x8 In. 
speaker with twin tweeters complete with cross -over 
50c /s- 20k /c. £7.10. P.P. 10/ -. 

SPEAKER CABINET KIT. Above mentioned cabinet only. 
In kit form which you may assemble and cover to your own 
choice. 40/ -. P.P. 5/ -. 

SPEAKER BARGAINS. E.M.I. 13x8 In. with double 
Tweeters 15 ohm, 66/ -, P.P. 5/ -. As above less tweeters 
3 or 15 ohm, 45/- ea.. P.P. 5/- 

PYE OHMMETER TYPE 106. 500v. test..3 meg. ohm - 
20 k. meg. ohm. 200.250s. A.C. Brand new instrument £30. 
P.P 30/- 
POT CORES TYPE LA 3. 10 /- ea. 

71 WAY PLUG & SOCKET (Painton Series 159) Gold 
plated contacts with hood & retaining clips. 30/- pair. 
50 WAY PLUG & SOCKET (U C L. miniature). Gold plated 
contacts 20;- pair. 34 way version 15/- pair. 

VALVE MILLIVOLTMETER (Marconi TF899) 0 -2v. 
complete with R F probe £8/10/- o p. 10/ -. 
LOGIC BOARDS with 31 ACY40s -38 diodes etc 20 /- ea. 
P P. 2/6 
CO -AX RELAYS (magnetic devices) 1 change -over 12 vow. 
20/- ea. 

ELECTRONIC ORGAN BUILDERS. We now have in stock 
P.C. boards built to computer standards. Each board is a 
complete 4 octave divider (4} x 3 in.). All connection data 
supplied. 30/- each. Set of 13 (gives 5 octaves to keyboard) 
C16. 

DIODE LOGIC BOARDS contains 10 diode gating circuits 
which convert any one of 10 inputs into an equivalent 
binary code, 10/- each. 

COPPER LAMINATE PRINTED CIRCUIT BOARD 
(8} x 5} x tar in.), 2/6 sheet, 5 for 10/ -- 
Also 11 x9 in., 4/- ea., 3 for 10/ -. 

BULK COMPONENT OFFERS 
100 Capacitors (latest types) 50pF to 51.1.F. 

250 Resistors } and } watt. 
250 Resistors } and 1 watt. 
150 Hi -Stab Resistors, I. } and 1 watt 
25 Vitreous W/W Resistors, 5 %. 
12 Precision Resistors .1% (several standards 
included). 

12 Precision Capacitors 1 and 2% (several standards 
included). 

12 Electrolytics (miniature and standard sizes). 
ANY ITEM 12/6. ANY 5 ITEMS 50/ -. 

EXTRACTOR /BLOWER 
FANS (Papst) 

100 c.f.m. 41 x4)1 x2 in. 
2800 r.p.m. Wonderful buy at 
50 /- ea. 240v. A.C. 

CYLINDRICAL FANS (Solartron). Overall size 16 x 5} x 

3} in., air outlet 12 x 1 in 240v A.C. 50/- each. 
P.P. 7/6 (New). 

LEVEL METERS (1} x } in.). 200 micro -amp. Made in 
Germany. 11/- each. 

PHOTOMULTIPLIERS 6262 and 6262b. £15 ea. 

RELAYS H.D. 2 pole 3 way 10 amp. contacts. 12v.w. 7/6 ea. 

LIGHTWEIGHT RELAYS (with dust -proof covers) 
4 c/o contacts. 24s. 500 ohm 7/5 ea. 

TRANSFORMERS 
E.H.T. TRANSFORMER 2100- 0- 2100v. 40m /a. 75/- 

P.P. 10/- 
E.H.T. TRANSFORMER (Parmeko 'Neptune) 3,000v 

280 m.a. £12/10/0. P.P. 50/- 
L.T. TRANSFORMER 60v. 8 amp. £6. P.P. 15/ -. 
L.T. TRANSFORMER 20v. 1.5 amp. 15/ -. P.P. 2/6. 
L.T. TRANSFORMERS Prim. 200/250v. Sec. 0-1/0 - 
3/0-9/0-27v. 30 amp £7.10. 15 amp. £5. P.P 15/ -. 
L.T. TRANSFORMER Prim. 200/250v. Sec. 0/25/35v 
30 amp. £7.10. P.P. 20/ , 
STEP -DOWN TRANSFORMERS Prim. 200/250v. Sec. 
115v. 1.25 amps, 25/- ea. P.P. 5/ -. 
L.T. TRANSFORMERS Prim. 240v. Sec. 8/12/20/25v. 
3.5 amp models 20/- ; 5 amp model 25/-. P.P 5/6. 
L.T. TRANSFORMERS Prim. 240v. Sec 14v. 1 amp 10/. 
ea. P.P. 2/6. 
ELECTRIC SLOTMETERS (1 / -) 25 amp. L.R. 240v. A.C. 
85/- ea P.P. 5/ -. 
QUARTERLY ELECTRIC CHECK METERS, 40 amp 
240v A.0 , 20/- ea P.P. 5/ -. 

TELEPHONE DIALS (New) 20'- ea. 
RELAYS (G.P.O. '3000'). All types. Brand 
new from 7/6 each. 10 up quotations only 

EXTENSION TELEPHONE (Type 706) 
Black or 2 tone Grey. 65/ -. P.P. 5/ -. 
UNISELECTORS (Brand new) 25 -way 
75 ohm. 8 bank } wipe 65/ -. 10 bank 
} wipe 75/ -. 

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea. 
2 make 7/6 ea. 1 make 5/- ea. Reed Switches (1 1 In.) 2/- 
ea E1 per doz 

SUB -MINIATURE REED RELAYS (1in.x}ln.). Weight 
oz. Type 1. 960 ohm, 3/9v. 1 make. 12/6 ea. Type 2. 

1800 ohm, 3/12v. 1 make. 15/- ea. 

PRECISION CAPACITANCE JIGS. Beautifully made 
with Moore & Wright Micrometer Gauge. Type 1. 18.5pf- 
1220pf. £10 ea. Type 2. 9.5pí- 11.5pí. £6 ea. 

STC CRYSTAL LOCKED OSCILLATOR (Synthesiser). 
1 K /c- 20M /c. Output 0 dbm. 80 db att. in 1 db steps. 
Precision crystal oven. Locks oscillator at each 100K /c. 
Separate locked oscillator from 0- 100K /c. £150 in excellent 
condition. 

PATTRICK & KINNIE 
P" 

81 PARK LANE ROMFORD ESSEX 

ROMFORD 44473 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI -PAK UNTESTED 

SEMICONDUCTORS 

elaUafactlon GUARANTEED in Every Pak, or money back. 

Pak No. 
l'1 120 Glass Sub -min. General Purpose Germanium Diodes. . 

U2 60 Mixed 0erm oiom Tranairbr. AP /RF U3 76 Germanium Gold Bonded Diodes elm. OAS, 0A47... 
V4 40 Germanium Translators like OC81, AC128 
1'5 60 200mA Sub-min. SU. Diodes 
l'6 40 Silicon Planar Translston NPN aim. BSY98A, 2N706 
l'7 It Silicon Rectifiers Top -Hat 750mA up to 1,000V 
U8 50 811. Planar Diode* 250mA 0A /200 /202 
U9 20 Mixed Volt. 1 watt Zeiler Diodes 
I'll 30 PNP Silicon Planar Tran.letars TO -5 aim. 2NI132 
U12 12 8111con Rectifiers EPDXY BY1261127 
L'13 30 PNP -NPN Sit. Transistors 0C200 A 26104 
U14 160 Mixed SUlon and Germanium Diodes 

101 - 
10/- 
101- 
10/- 
10/- 
10/- 
10/- 
10/- 
101- 
10/- 
10I- 
10/- 
10/- 

U15 30 NPN Oilieon Planar Transistors TO.6 elm. 2N697.... 10 /- 
Uí8 10 3 -Amp Silicon Rectifiers Stud Type up to 1010 PIS'.. 101- 
1717 30 Germanium PNP AF Transistor. TO -5 like ACY 17 -22. 10/- 
U18 a 6 -Amp Silicon Rectifiers BYZI3 Type up to 600 PIV77-10/: 
l'19 30 Silicon NPN Transistor. like BC108 101- 
1'20 12 1.3 -amp Silicon Rectifier. Top -Hat up to 1,000 PIV 101- U2! 30 A.P. Germanium alloy Transistor. 20300 Series A OC71 10/- 
1-22 10 1 -amp Glass Min. Silicon Rectifiers High Volts 101- 
1'23 30 Madt'e like MAT Series PNP Transistors 10 /- 
1'24 20 Germanium 1 -amp Rectifiers GJM up to 300 PIV 101- 
U25 25 300Mc /s NPN Silicon Tranietore 2N708, B8Y27 101- 
1'26 30 Fast Switching euieon Diodes like IN914 Micro-min 101- 
1728 Experimenter.' Assortment of Integrated Circuits, untoeted 

Gates, Flip -Flop., Registers, etc., 8 Assorted Pieces 20 /- 
US9 10 1 amp SCR'. TO-5 can up to 600 PIV CR81 /25.800 20 //- 
COO 10 Plastic Silicon Planar trans. NPN 2N2924- 2N2526 10 /- 
U31 20 SU. Planar NPN trans. low noise Amp 2N3707 101 - 
U32 26 Zener diode. 400mW 007 case mixed Volta, 3.18 10/- 
U33 15 Plastic ca. 1 amp Silicon rectifier. 1N4000 series 10/- 
034 30 au. PNP alloy trans. TO -6 BCY26, 28302/4 10/- 
U35 25 SU. Planar trans. PSP TO -IS 252906 10 /- 
U3ß 25 SU. Planar NPN trans. TO -5 BFYOO/51/52 10/- 
037 30 SU. alloy trans. 80 -2 PNP, 0í:200 28322 10/- 
U38 20 Fast Switching ail. trans. NPN, 40OMc /. 2N3011 101- 
1'39 30 RF Germ. PNP trans. 25/303/5 TO -6 10 /- 
U40 10 Dual trans. 6 lead TO -5 252060 101- 
U41 30 RF Germ. tras.. TO-1 OC4b NKT72 101 - 
U42 10 VHF Germ. PSP trans. TO -1 NKT667 AF117 101- 

Code No.. mentioned above are given as a guide to the type of device In 
the Pak. The devices themselves are normally unmarked. 

BIPAK SEMICONDUCTORS 
TESTED SCR'S 

PIV 1 A 7A 11íA 30A 
25 - 716 -- 301 - 
se 716 818 1016 35/- 

loo 818 101- 151- 45/- 
200 1216 151 - 201- 551 - 
.illo 151 - 20/- 251 - 
du0 1716 251- 35/- 80 /- 
600 30 /- 401- 451- 95/- 
0011 - 401- 50 /- - 
SIL RECTS TESTED 
PIV 750in A: 1A 111.4 30A 

50 11- 2/9 4/3 9/6 
tuo 113 313 4/6 151 - 
2o1 119 4/- 4/9 201 - 
30o 213 416 6/6 221- 
400 2/6 516 7/6 251- 
x ie 3/- 6/- 8/6 301- 
ow 313 6/9 91- 371- 
800 3/6 7/6 111 - 40/- 

1000 SI- 9/3 1216 50 /- 
1200 618 1118 15/- - 
FULL RANGE OF =NEE 
DIODES 
VOLTAGE RANGE 2-16y. 
401mn V (D0-7 Case) 2/6 ea. 
I -SW (Top -Hui .. 3 /6es. 
IoW (80 -10 Stud).. SI- es. 
All fully tested 5 tot. and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak Nn. EQVT 
TI 20371A OC71 
T2 20374 OC75 
T3 203744A 0041 
T4 20381A OC81 
TO 20 :I82T OC12 
T6 20344A 01'44 
T7 20345A 0045 
Te 20378 O178 
T9 2(1399A 2513(2 
T10 20417 AF117 

All 1Ol- each 

252080 SPX SIL. DUAL 
THANE. co DE D11399 
TEXAS. Our price 5'- ea. 

120 VCB NIXIE DRIVER 
TRANSISTOR. Sim. BSX21 
a C407. 251893 FULLY 
TESTED AND CODED 
ND120. 1 -24 8/6 snob. 
To -S N.P.N. 25 up 3/- ea. 

OTHER MONOLITHIC 
DEVICES 

It 1.424. ' /.en. voltage ow uch, 
816 each. 

Thin device Is monolithic 
I.C. that act. combined 
threshold detector and 
trigger circuit for minted- 
ling trtac. It Is designed 
to pulse the gate of 
thyristor at the pint of 
zero supply voltage, and 

eliminate minate radio 
frequency Interference 
when used with resistive 
bade. 
1)1301 Silicon Unilateral 

switch 10 /- each. 
A Silicon Planar, mono- 
lithic integrated circuit 
having thyristor electrical 
characteristic., but with an 

node gate and built -in anode 
diode between 

gate and cathode. Full 
data and application cir- 
cuits available on request. 

CA80S0 RCA IU.S.A.) 
LINEAR INTEGRATED 

CIRCUITS 
Audio Power Amplitl, r, 

301- each. 

TRIE 
One 10/- Pack or your 
own choice free with 
onier, valued £4 or 
over. 

PLEASE NOTE. To avoid 
anyfurther increased Postal 
i 'bargee to our Customer. 
and enable us to keep our 
"Ity Return Postal Service" 
which Is second to none, we 
have reorganized and 
treamlined our Despatch 

Order Department and we 
w request you to send all 

your orders together with 
your remittance, direct to 
our Warehouse and 
Despatch Department. 
p,atal address: BI -PAR 
SEMICONDUCTORS, Des - 

WDept., P.O. Box 6, 
AIL HERTS. Postage 

and packing still II- per 
order. Minimum order 101 -. 

INTEGRATED CIRCUITS 
BI -PAR MONOLITHIC 
DIGITAL CIRCUITS 

I 10 lead TO-6) 
It P3OSA, ie l oput AND 

gate. 918 each. 
itl'314A, 7 -Input NOR 

gate 9/8 sash. 
ß1.318A, Dual 't -Input 

NOR GATE, 918 each. 
BP318A, Dual 2 -Input 

NOR gate (esliaudabie), 
918 each 

IIP3220A, J -K- Binary ele- 

BP 
ment, 1116 each. 
:i :r1A, Dual 9-Input OR 

gate, 916 each. 
BI-PAR MONOLITHIC 

AMPLIFIERS 
(TO-S 8 lead) 

It P7094., (lloer Donal amp- 
lifier, 15/- each. 

81.7010, Operational amp- 
lifier (with Zener out- 
line). 12 /6 each. 

BP71P2C, Operational amp- 
lifier (with direct out. 
Put). 12/6 each. 

81.501, Wide band ampll- 
tier, 18 /- each. 

111.521. Logarithmic wide 
toand amp.. 14/- each. 

11I11(K :, General purpose 
amplifier (TO.5 8 lead). 
I "lease or current amp.), 
1216 each. 
FAIRCHILD (U.S.A.) 

RTOL MICROLOGIC 
INTEGRATED CIRCUITS 
Epoxy ca. TS -5 iced 
temp. range 15 °C. to 55°0. 
U1.000, Buffer. 1016 each. 
UL914, Dual two -Input 

WA, 10/6 each. 
ÚL923 J- K- flip -Oop, 14/. 

each. 
Complete data.and circuits 
for the Fairchild LC.'s 
vailable in booklet form 
priced 6. 

MU1 
/LLARD 

I.C, 
AMPLIFIERS 

TAA243, Operational amp- 
lifier, 701 - 'sett. 

TAA263. Linear AF ampli- 
fier. ach. 

TAA293, 
1816 

Geneeral purpose 
amp(in, r, 211- each. 

BI-PAK GUARANTEE SAIISTACTION UR MONEY BACK 

QUALITY- TESTED PAKS 
6 Matched Trans. 0014/45/81/81D . 10 /- 

20 Red Spot AP Trane. PNP 10 /- 
16 white Spot RF Trans. PNP 101- 
5 Silicon Recta. 3 A 100 -400 PIV 10/- 
2 10 A Silicon Recta. 100 PIV 10)- 
2 OCl 140 Trane. NPN Switching 10 /- 
112 A SCR 100 PIV 101- 
3 SU. Tran.. 20303 PNP 10)- 
4 'Leiter Diode.260mW 3.12V 10)- 
3 200 Mc /a 811. Trane. NPN ß8Y28/27 10)- 
3 Zener Diodes I W 33V 5% Tol 10 /- 
4 High Current Trans. 0042 Eqvt..... 10/- 
2 Power Translators 1 0C26 I O(25 .. 101- 
5 Silicon Recta. 400 P1V 250mA 10 /- 
4 0(,75 Tranlatore 10 /- 
1 Power Tess . 0(20 100V 10 /- 

10 0A202 13U. Diodes Sub -min. 10/- 
2 Low Noise Trane. NPN 2N929/50... 10/- 
1 8U. Trans. NPN VCB 100 ZT88 .. 10 /- 
8 OA81 Diodes 
4 04772 Transistors 
4 0077 Transistors 
4 SS. Recta. 400 PIV 600mA 
6 OET884 Trans. Eqvt. 0(:44 
6 OETee3 Trans. Eqvt. 0046 
2 25708 SU. Trane. 300 Mc /s. NPN 10/- 
3 (1T31 LF Low Noise Germ Trans 

PNP 10)- 
6 15914 fill. Diodes 76 PIV 76mA 10 /- 
8 OA98 Germ. Diode. Sub -min. IN69 10/- 
3 NPN Germ. Tran.. NKT773 Eqvt 

AC130 
2 OCM Power Trane. Germ 
2 01`25 Power Trans. Germ 
4 AC128 Trans. PNP High O&M 
4 Aí'127/128 Comp. pair PNPINPN. 10/- 
3 251307 PNP Switching Trans. 10 /- 
7 C1182H Germ. Diode. Eqvt. 0A71. 10/- 
3 AF116 Type Trans 1 r- 

1.2 Assorted Germ. Diodes Markel 1 /- 
4 AC126 Germ. PNP Trans. 101- 
4 Silicon Recta. 100 PIV 750mA 10)- 
3 AFI17 Trans. 0/- 
7 OC81 Type Trans. 0)- 
3 00171 Trans. 1O/- 
5 252926 811. Epoxy Trans. 10)- 
7 OC71 Type Trans. 10)- 
2 28701 8U. Trans. Texas 10)- 
3 12 Volt Zenera 400,0W 0/- 
2 10 A 600 PIV SU. Recta. I845R 0/- 
9 itC108 811. NPN High Gain Trans 01- 
1 25910 NPN 811. Trans. VCB100 10/- 
2 1000 PIV SU. Rect. 1.8 A 859310 AF 10)- 
3 B8Y96A SU. Trans. NPN 200 Mc /s 10 /- 
3 00200 Sit Trans. 101- 
2 eil. Power Recta. BYZ13 15)- 
1 SU. Power Trans. NPN 100ms /s 

TK201A 15/- 
6 Zener Dodd 3-15V Sub -min. 15)- 
1 251132 PNP EpitaxW Planar NIL 15)- 
1 25697 Enitaxia! Planur Trans. RU 15/ /- 
4 Germ. Power Trans. Eqvt. 0016 15)- 
1 Unijuncuon Trans. 252646 15/- 
2 SU. Trans. 200 Mc).. 60Vcb ZT83/84. 15)- 
1 Tunnel Diode AEY11 1060 Me /a 15)- 
2 252712 SU. Epoxy Planar 11FE226 15)- 
8 BY 100 Type SU. Recta. 50/- 

26 SS. and Germ. Trans. Mixed. all 
marked. New 80/- 

10)- 
10/- 
10/- 
101 - 
101- 
101- 

iá- 
101- 
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SUPER -BARGAIN STOCKTAKING SALE!! 
Use form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY. 

If any sale item is 'sold -out' when order received we shall substitute items of equal value. 
ELECTROLYTIC CAPACITORS 

Stock 
No. 

1 

Capacity 

1 of 

Voltage 

6 

Price 
s. d. 

4 

No. 
Required £ s. d. 

Stock 
No. N 

39 

Capacity 

100 of 

Voltage 

275 

Price 
s. d. 
2 

No. 
Required £ s. d. 

2 
3 
4 

4 of 
4 of 
6 of 

25 
4 
6 

4 
4 
4 

40 
41 
42 

30 of 

16uf2 
10 
25 

50 REV 
7 
2 

5 3 of 25 4 43 16/16 275 2 
6 
7 

64 of 
20 of 

9 
6 

4 
4 

44 
350 

275 
12 1 

8 20 of 

f 

50 
15 

8 
6 

46 
47 

20'4 
250 

275 
50 

1 

2 
10 of 12 4 48 500 25 1 
11 8 of 6 4 49 400 15 1 
12 1 of 350 8 50 400 2.5 
13 8/8/8 350 1 0 51 64 275 1 

52 32'32 350 2 
15 100/200 275 8 0 53 8/8!8 275 1 
16 32 150 9 54 500 6 

5 3 55 64 275 1 
18 100/200/200/50 275 7 6 56 25 6 
19 50/80 300 3 0 57 100 9 
20 150/200 275 6 0 58 400 50 2 
21 24 275 1 0 59 400 30 I 
22 10 25 3 60 500 4 
23 125 2.5 3 61 150 30 1 
24 2 150 3 62 6432/8 275 2 
25 16/32 350 2 8 63 200 275 2 
26 32 275 1 6 64 40 6.4 
27 350 12 6 65 50 25 
28 75/75/75/75 150 2 6 66 250 50 1 
29 1 20 3 67 30 6 
30 12.5 40 9 68 100'100;50 275 5 
31 640 2.5 3 69 50 50; 50 350 4 
32 3,000 35 7 6 70 40/40/20 275 2 
33 3,000 15 3 0 71 400 6.4 
34 3,000 30 7 0 72 320 10 
35 250 70 2 0 73 32 32 275 
36 
37 

2,500 
32 

9 
50 

2 0 
9 

+ 25 25 2 

38 750 12 1 9 

Total: 

RESISTORS. 5% EXCELLENT QUALITY. 7/6d. per 100 of any one value. 
Tick the values required. 

2,- per dozen of any one value. 

13 ohms 560 ohms 3.3 k ohm 10 k ohm 39 k ohm 91 k ohm 1.2 meg ohm 8.2 meg ohm 
22 ohms 750 ohms 3.6 k ohm 16 k ohm 43 k ohm 130 k ohm 1.5 meg ohm 9.1 meg ohm 36 ohms 1 k ohm 4.3 k ohm 18 k ohm 47 k ohm 360 k ohm 1.8 meg ohm 10 meg ohm 47 ohms 1.5 k ohm 4.7 k ohm 22 k ohm 51 k ohm 430 k ohm 3.6 meg ohm 
91 ohms 1.8 k ohm 5.6 k ohm 24 k ohm 62 k ohm 470 k ohm 5.1 meg ohm 220 ohms 2.2 k ohm 6.8 k ohm 27 k ohm 75 k ohm 560 k ohm 6.2 meg ohm 

470 ohms 2.4 k ohm 
or our selection (mixed) 6,6d. per 100. 

7.5 k ohm 30 k ohm 82 k ohm 620 k ohm 7.5 meg ohm 

Total: 

SILVER MICA /CERAMIC /POLYSTYRENE CONDENSERS 10 /- per 100 of any one value. 
Available in following values. Tick those required 

3/- per dozen of any one value. 

2 pf 5 pf 12 pf 25 pf 50 pf 80 pf 135 pf 180 pf 250 pf 680 pf 1,000 pf 2,500 pf 3.9 pf 6 pf 15 pf 27 pf 58 pf 82 pf 140 pf 190 pf 330 pf 800 pf 1,100 pf 2,700 pf 
4 pf 
4.7 pf 

8 pf 
10 pf 

18 pf 
22 pf 

30 pf 
39 pf 

62 pf 
72 pf 

100 pf 
125 pf 

158 pf 
170 pf 

200 pf 
240 pf 

420 pf 
600 pf 

820 pf 
900 pf 

1,500 pf 
2,200 pf 

3,000 pf 
6,200 pf 

Total: 

COMPARE THESE PRICES!! 
MULLARD POLYESTER CONDENSERS 

No. 
3d. each 400V 
3d. each 
3d. each 
3d. each 
6d. each 160V 
8d. each 160V 
8d. each 160V 
1,- each 125V 

1,000 pf 
1,500 pf 
1,800 pf 
2,200 pf 
.15 uf 
.22 uf 
.27 uf 
1 uf 

Total: 
25% discount lots of 100 per type. 
50% discount lots of 1,000 per type. 

GANGED STEREO POTS. 250K 2/6d. each. 

SKELETON PRESETS. Mixed. 6/- dozen. 

VOLUME CONTROLS. } meg. 1 meg. with D.P. switch. 2/- each. 
TELEVISION REMOTE CONTROLS. Philips. Contain 11' 7-way cable, 

1 double pot., 5 resistors, two condensers, 10,'. each. (Cost £3/3/ -.) 
THIN CONNECTING WIRE. 10 yds 1/., 100 yds 7/8d., 1,000 yds. 50 / -. 
CO -AXIAL CABLE. Black. 6d. yard, £1 50 yds. 

CRYSTAL MIKES. 10'- each. 

TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER! 1 ! ! 
P.N.P. Audio. Untested, unmarked. MAINLY O.K. .. 10/- per 100 
N.P.N. Silicon. R.F. types unmarked ALL USEABLE 10 /- per 50 
POWER OUTPUT (Similar 0C35) ALL TESTED . 4'- each £2 dozen 
SILICON PLANAR TRANSISTORS. ALL TESTED. NO LEAKS OR 

RECORD PLAYER CARTRIDGES 
ACOS GP67/2 15'- (Mono) GP94 /1 30/- (Stereo, ceramic) 
ACOS GP91 /3 20/- (Compatible) ACOS GP93 /1 with diamond needle 32 /6d. 
ACOS GP93 /1 25,- (Stereo) ACOS GP94/1 with diamond needle 37/6d. 

SHORTS. Gain of 20/50 6d. each, 50 100 9d. each, 100 ¡200 1/- each. 
Transistors similar to OCP 71 (Light sensitive) 2/- each. 
THYRISTORS. 400 volt BTY 79 7,6d. each. SCR 51 (10 amp) £1 each. 
RECTIFIERS. Latest type. All marked. 800 volt peak, 1 amp mean current 

type 1N4006. 2'8 each, 24,'- dozen, £7/10/- 100. S.T.C. 3/4 (400 volt) 
2 each, 24 - dozen, £7/10,- 100. BYZ 13 or 19 (6 amp) 2/8 each, 24,- dozen, 
£7 10 - 100. 

RECORDING TAPE GIVE -AWAY! 
ALL BRITISH MADE, BEST QUALITY. 5' 600' 7/3d. 54' 900' 9/ -, 

7' 1,200' 12' -. 3' 'odd -ends' -may be standard, long or double play -but 
minimum 150' -2/3d. 

MAINS DROPPER TYPE RESISTORS. Hundreds of types from .7 ohm 
upwards. 1 watt to 50 watts. A large percentage of these are Multi -tapped 
droppers for radio /television. Owing to the huge variety these can only be 
offered "assorted ". 10 /- per dozen. 

GIANT SELENIUM SOLAR CELLS. Last few to clear at half price! 
Circular, 67 mm. diameter 5/- each. 50 mm. x 37 mm. 3 for 10/ -. 

TRANSISTORISED 
8 

TRANSISTORISED 
TRANSISTORISED 
TRANSISTORISED 

VERO 
2 
3 

5 
5 
17' 
Spot 
Spot 

watt 12' 

-BOARD 
' k 1 :x24' 

x 2 
x3 
x2 

Face 
Face 

FLUORESCENT LIGHTS. 12 VOLT 
tube, Reflector type 59 8 15 watt 18' tube, Batten type 

Complete with tube. Postage 3/- 

SIGNAL INJECTOR KIT .. .. 
SIGNAL TRACER KIT .. 
REV. COUNTER (CAR) .. 

x .15 .. 17' x 33' x .15 
.. 3/3 31x2tx.1.. .. ' x .15 .. 3/11 3' ' x .15 3/11 5 x2+'x.1 .. ' x .15 .. .. bib 5' x3l313' x.l .. 

x .15 11/- 
Cutter 7/6d. Pin Insert Tool 9 8d. Terminal Pins 3 ed. t 

Cutter and 5 2 +' x l' boards 9 9d. 

79/6 

10/- 
10/. 
10/- 

14/8 
4/2 

4/7 
5/6 

r 36. 

These prices cannot be repeated. Order now. Don't forget to add your name and address! 
Please include suitable amount to cover post and packing. Minimum 2' -. 

G. F. MILWARD, DRAYTON BASSETT, near TAMWORTH, STAFFS. Phone: TAMWORTH 2321 
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BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED 
TRANSISTORS Brand new and fully wild . PLEASE NOT!. 'A large number of our inters have 

now been reduced in price. Many more semi-conductors in stock. Please enquire for typos not listed. 
25501 316 BC126 III- BSX2I 7l6 NKT275 4/- 
25502 Sl6 BC110 111- B5X26 1016 NKT28I 5l6 
25503 516 BC147 3,6 B5X27 10/6 NKTI01 1716 
3N63 7716 BC118 lló BSX28 {/- NKT102 IL- 
3N128 1116 BC149 3/6 BSX60 1116 NKT103 ISI- 
3N140 1916 BCIS7 4/- BSX6I 1216 NKT404 11/6 
3N141 llló BCIS8 716 BSX76 4/6 NKT40S IS/- 
3NU2 1616 BC159 1I 85X77 616 NKT406 1116 
]N113 19/6 BC160 12/6 BSX7B 16 NKTISI 1216 
3N152 241- BC167 3/6 BSY10 5l6 NKT452 Illó 

BC1688 7;6 85Y11 Sl6 NKT453 916 
BC168C 319 BSY21 1/- NKT603F 6/6 

R.C.A.: BC169B 3/6 BSY25 4/- NKT6I3F 6/6 
40250 12/6 BG169C )l9 BSY26 4/- NKT674F 5/- 
40309 9/6 BC170 3/6 BSY27 4/- NKT677F 5/- 
10310 17/- BC171 3/6 BSY28 41- NKT713 SI- 
40311 10l6 BC172 716 BSY29 11- NKT717 //6 
40312 1316 BCI82L 4;6 6SY32 NKT734 516 
40314 10/6 BCI83L 4/6 BSY36 SI- NKT736 7/. 
40315 10/6 BCI84L 4/6 BSY37 !1- NKT773 51- 
40316 131- BC212L 5+- BSY38 4/6 NKT781 6/- 
40317 11/- BCYlO 5/6 BSY39 4/6 NK110339 6/6 
40319 I5/- BCY12 5 6 BSY40 6/6 NKT10419 6/- 
40320 10/6 BCV30 S/6 BSY51 5/6 NKT10479 7/6 
10323 10/6 BCY3I 5/6 BSYS2 91- NKT10519 6/6 
40324 11/6 BCY32 716 BSY53 11/6 NKT20329 916 
40326 10/6 8CY33 4/. BS IOI6 NKT203]9 7/6 
40329 7/6 BCY34 4/6 BSY56 {/. NKT80111 15/6 
40344 11I- BCY38 4/6 65176 9/6 NKT80112 19U6 
40347 94 BCY39 7/6 BSY79 9/6 NKT80113 22/6 
10348 14/6 BCY40 6/6 BSY62 10/6 NKT9021I 11/6 
40360 11/6 BCY42 31- BSY83 1016 NKT80211 11116 
40361 114 BCY43 )/- BSY81 11/6 NKT50213 18/6 
40)62 1116 BCY51 L6 BSVBS 1316 NKT50214 16/6 
40370 1116 BCYSB 4/6 BSY87 10/6 NKT80215 1S/6 
40406 16/. BCYS9 416 BSY90 11¡6 NKT80216 11/6 
40408 16I- BCY60 11!{ BSY95A 2/6 0C20 2116 
40167 1616 BCY70 4/6 BSW41 tló OC22 /1- 
40468A 1616 BCY71 1116 BSW70 5/6 0C23 Si. 
AC107 61- BCY72 61. DI 6P1 7/6 OC24 SI- 
AC126 11- BCZIO Il6 D16P2 SI- OC25 11/- 
ÁC127 SI- BCZI1 4/6 D16P3 7/6 0C26 6/6 
AC128 4/. 80121 1716 D16P4 51- OC2B 8/6 
AC176 SI- BD127 21/6 GET102 6/- OC35 6/6 
AC187 I2/- BD124 IL- GETI13 4/- 0C36 616 
AC188 12l- BF115 5/- GETI11 4/. 0C38 101{ 
ACY17 S/- BF 117 9/6 GETI16 10/6 0C41 4/6 
ACYIB S/- BF167 316 GETIlB 4/- OC42 5/. 
ACY19 S/- BF173 7/6 GETI19 4/- OCH 4!- 
ACY20 SI- BF177 114 GETI20 6/6 OC45 2/6 
ACY2I 3/- BF178 10/6 GET873 3l- 0C46 3/. 
ACY22 41- BF179 IIr6 GETS80 6l- OC70 3/. 
ACY28 4l- BF180 7l- GET857 4/- OC71 2/6 

Tt89 ACYIO 41- BF181 6/6 GE 4/6 0072 1/6 
ACY4I SI- BFI81 716 GETS90 1/6 OC71 4/6 
ACYH //- BFIBS 5/6 GETB% 4l6 0075 4/6 
ADI40 SI- BF194 5/. GET897 4/6 0076 )/- 
AD149 I1I{ BF195 5l6 GETS9S 4/6 OC77 5/6 
ADISO 16/6 BF Sl6 MATI00 6I- OC7B 3/. 
AD161 7/6 BF197 5l6 MAT 101 6l- OC7SD 3/- 
AD162 7/6 BF198 516 MATI20 6/- 0011 4/. 
AF106 f/- BF100 10I6 MAT 121 6/. OCBID 4/6 
AFI U 5/- BF221 61- M1400 21/6 0062 4l- 
AFIIS 6l- BF225 6i- M1420 21/6 OC112D 3l- 
AF116 5I- BF237 616 MJ/21 21/6 0C1113 4l6 
AF117 5/- BF238 6/6 M1130 20/6 0084 5/- 
AFIIB II/6 BFX12 4/6 M1440 If/6 0C123 4/6 
AF119 4/. BFXI3 4/6 M11B0 20/6 0C139 6/6 
AF124 4/6 BFX29 12/6 M11B1 27/6 0C140 6/6 
AF115 4/6 BFX30 9l- M1190 22/6 0C170 6/. 
AF126 4/- BFX43 5/6 M1491 2916 OC171 6/- 
AF127 3/6 BFX44 S/6 MPF102 8/6 0C200 6/6 
AF139 7/6 BFX68 13/6 MPF103 716 OC201 7/6 
AF17B 11/6 BFX68A 13/6 MPF104 7/6 0C202 1016 
AF179 II/6 BFX84 7/6 MPFI05 SI- OC103 6/6 
AFIBO 1216 BFX85 9/- MP53638 6/6 0C204 6/6 
AF18I 1116 BFX86 6/6 NKT0013 9/6 0C205 8/6 
AF239 7/6 BFX87 6/6 NKT124 5/{ 0C207 7/6 
AF279 16/6 BFX88 31- NKT12S 5l6 OCP71 5/6 
AF280 1616 BFX92A II/{ NKT126 5l6 ORP12 8/6 
AFZII S¡6 BFY10 4/6 NKT128 5/6 ORP60 10/- 
AFZ12 5/6 BFYII 4/6 NKTI35 5/6 ORP61 10/- 
ASY26 5l6 BFYI7 Il6 NKT137 6/6 P346A 4/6 
ASY27 tló BFYI8 I/6 NKT210 6/- T1534 17/6 
ASY28 5l6 BFY19 4/6 NKT211 6l- T1S43 

17/6 

ASY29 5/6 BFY20 Ib6 NKT212 6/. T1S44 2/6 
ASY36 S/- BFY21 

60/6. 

NKT21) 61- T1515 316 
ASYSO SI- BFY24 NKT21/ 4/6 T1546 3/6 
ASYSI 616 BFY25 5/. NKT21S 4/6 TIS47 3/6 
ASY57 5/- BFY26 4/. NKT216 7/6 TIS48 3/6 
ASY51 5/- BFY29 101- NKT217 8l6 11549 3/6 
ASY62 S/- BFY30 10/- NKT219 6/. 11550 5/6 
A5Y63 3/6 8FY36 4/- NKT223 516 T1551 4/. 
ASY72 S/- BFY37 SI- NKT211 SI- TIS52 41- 
ASY83 S/- BFY4I 10/- NKT225 416 TIS53 6/- 
ASYB6 6/6 BFY43 12/6 NKT229 6/. T1560 6/6 
ASZ20 7/6 BFY50 4/6 NKT237 7/. TIS61 6/6 
ASZ21 7/6 BFY51 4/6 NKT235 5/. ZTX107 3/6 

BFY52 4/6 NKT240 516 ZTX108 3/6 AUYIO 301- BFY53 5/6 NKT241 Sl6 ZTX109 3/6 
BC107 316 BFY56A 11l- NKT242 4/- ZTX300 4/. 
BCI08 3/6 BFY75 6/- NKT213 11/6 ZTX301 
BC109 3/6 BFY76 S/6 NKT2H 3/6 ZTX302 5!- 
BC113 6/6 BFY77 1116 NKT245 4/. ZTX703 S- 
BCII5 6/6 BFY90 12/6 NKT261 I/- ZTX301 7,6 
BC 116 12/6 BFWSS 5/6 NKT262 4/. ZTXS00 SI- 
BC 118 6/6 BFW59 5/. NKT264 41- ZTXS01 S/- 
BC121 4/- BFW60 SI- NKT271 4/- ZTX502 6/. 
BCI22 4/- 15X19 3l6 NKT272 41- ZTX503 5/. 
BC125 11/- BSX20 3/6 NKT274 4/- ZTX501 11/6 

2G301 4/. 2N3055 1S/. 
2G302 1l- 2N3133 6/. 
20303 4/- 2N3134 6l- 
2G306 2G306 8l6 2N3135 SI- 
2G308 6/. 2N3136 5/. 
2G309 6/- 2N3390 7/6 
2W71 3/- 2N3791 S/- 
2G371 516 1N3391A 61- 
1G38I 1l6 2N3392 SI- 
2N404 4¡6 2N3393 S/- 
2N696 4/6 2N3394 5/- 
2N697 SI- 2N3402 5/6 
2N698 61- 2N3403 516 
2N706 2/6 2N3404 716 
2N706A 1/6 2N3405 9/- 
2N708 4/- 2N34L4 S/6 
2N709 1216 2N3415 6/6 
2N718 6/. 2N3416 976 
2N726 5/. 2N3417 9/6 
2N727 SI- 2N3605 5/6 
2N743 4/6 2N3606 SN 
2N744 4/6 2N3607 4/6 
2N7S3 5l6 2N3662 7/6 
2N914 3/6 2N3663 SI- 
2N916 3/6 2N3702 716 
2N91111 61 2N3703 4/6 
2N929 5/6 2N3704 4/6 
2N930 7/- 2N3705 4/- 
2N987 1016 2N3706 4/6 
2N1090 6/6 2N3707 4/- 
2N1091 616 2N3708 )l6 
2N1171 6/6 2N3709 3l6 
2N1132 6/6 2N3710 4/. 
2N1302 3/6 2N3711 11- 
2N1303 3/6 2N3819 91- 
2N1304 4/6 2N3820 llló 
2N1305 46 2N3823 17/6 
2N1306 SI- 2N3654 5/6 
2N1307 S/- 2N3854A 5l6 
2N1308 61- 2N3855 Sl6 
2N1309 6/. 2N7855A 6/- 
2N1120 5/6 2N3856 6/- 
2N1507 5/6 2N3856A 61- 
2N152S 7/6 1N3858 5/. 
2N1526 7/6 2N3858A 6/. 
2N1527 7/6 2N3859 5/6 
2N1605 9l6 2N3859A 6/6 
2N1613 5/6 2N3860 61- 
2N1631 5/6 2N3877 9/- 
2N1632 8/6 2N3877A 9/6 
2N1637 eló 2N3900 I0l6 
2N1638 7/6 2N3900A II/6 
2N1639 7/6 2N3901 19/6 
2N1711 6/6 2N3903 7l- 
2N1519 6/6 2N3094 7/- 
2NIS93 SI- 2N3905 7l6 
1N2147 14/6 2N3906 7/6 
2N3118 Illó 2N4058 5/6 
2N2160 1216 2N4059 S/- 
2N2193 16 2N4060 SI- 
2N2193s 5/6 2N4061 4/6 
2N2194A 4/6 2N4062 4/6 
2N2217 6/6 2N4244 9I{ 
2N2218 6l6 2N4245 t/6 
2N2219 6/6 2N4254 t/{ 
2N2220 SI- 1N4255 7/6 
2N2221 5/. 2N4284 3/6 
2N2222 6/6 2N4285 7l6 
2N22137 21/6 2N4286 3/6 
2N2297 6/. 2N1287 3/6 
1N2302 11/6 2N4288 3/6 
2N2303 S/- 2N4289 4/6 
2N2368 5/- 2N4290 4/. 
2N2369 5/- 2N4291 3l6 
2N2369A 5/6 2N4292 3/6 
2N2110 8/6 2N4433 5/6 
1N2411 11/- 2N4434 
2N1411 121- 2N4435 5/6 
2N2483 5/6 2N5027 10/6 
2N2454 SI- 2N5028 II/6 
2N2339 4/6 2N5029 916 
2N2540 4/6 2N5030 11/6 
2N2613 7/9 2N5172 3/. 
2N2611 7/6 2N5174 1016 
2N2645 6/. 2N5175 I0l6 
2N2646 11/6 2N5176 9l- 
2N2696 616 2N5232 5/6 
2N271 I 6l- 2N5232A 6/- 
2N2712 61- 2N5245 1116 
2N3713 S/6 2N5246 11/6 
1N2711 6/. 2N5249 13/6 
2N2865 12/6 2N5249A 1316 
2N2904 1I- 2N5305 7/6 
2N2904A 
2N2905 

8/. 
S/- 

2N5306 
2N5307 

S/- 
7/6 

2N290SA 111 2N5308 7/6 
2N2906 6/. 2N5309 I3/6 
2N2906A II- 2N5310 8/6 
2N2907 S/. 2N5354 5/6 
2N2923 4/- 2N5355 5/6 
2N2924 4/. 2N5356 1016 
2N2925 3/6 2N5365 916 
2N2926 2N5366 101- 

Green 3/- 2N5367 II/6 
Yellow 2/9 2N5457 916 
Orange 2/9 25005 15/ 

2N3011 12/6 25020 37/6 
2N3014 6/6 25102 6/6 
IN3053 6/6 25103 6/6 
2N3054 II/{ 15101 6/6 

PANEL METERS 
38 Series -FACE SIZE 42 x 10 
42 mm. All prices for 1 -9 40 

50 Microamp 
100 

37/6 100 
500 

200 " 31/6 1 

5500-0-50 
17/6 
351- 

5 
IÓ 

100-0.100 32/6 20 
500-0-500 2S/- 

Millimp 15/- 300 
5 u/- 500 

SE 
10' 6' 

(Iohtn) 
x 

9' x 1' 
S' x 5' 
7' x 4' 
5' x 3' 

Milliamp 13 /- 
.. 23/- 
.. 15 /- 

23/- 
Amp 23 /- 

Vats 15 /- 
23/. 

23/- 
,. 23 /- 

.. 27/6 12' . .. .. 

dost and packing 1/6. 

37/6 
23/6 
194 
IS/6 
1216 
14/6 
29/6 

PRESETS 
Miniature and Sub miniature (.2 watts) 
Vertical and Horizontal .. .. .. I/6 

CARBON POTENTIOMETERS 
Log. and Lin. Leu switch . .. .. 
Log. and Lin. With switch .. .. 
Wire-wound Pou (3 watts) 
Twin Ganged Stereo Pou. Leg. and Lin... 

3/3 
4/6 
6/6 
7/6 

HEAT SINKS 
4.8' x 4- x 1' Finned. For Two To-3 Trans. .. 
4.8' x 2' x l' Finned. For One To-3 Trans. 
For SO -I 6d. Fer TO -S 1/. Finned 
For TO -IS 1/. Finned For TO -I I/- Finned 

9/6 
6/6 

ZENER DIODES 
400 m W (from 3.3v to 33v) .. 
I Watt (from 2.4 to 200v) .. 
10 Watt (from 3.9v to 40v) .. 

.. 7/6 

.. 7/6 

5 ft. x 5/16 in. and i in. .. 
D.G. 30 W. Soldering Irons .. 

2 
17/6 eu/h 

SPECIAL OFFERS 
Bag of mixed diodes + Transistors (New. Approx. 
60 devices per bag) .. .. .. .. 
Bag of 5W. mixed resistors approx. (120 Diet.,) 5/- 
Bag Miscellaneous Comps (trans. caps. R.,. Switches 
etc.) .. .. .. .. .. .. .. 

7/6 

151- 

SILICON RECTIFIERS FIRS 
Ply 200 400 600 
IA 2/9 3/. 3/3 3/6 3/9 
3A 3/- - 4/6 
6A 5/- 6/6 7/6 
10A SI. 12/6 I3 /6 16/6 16/6 
17A 15/6 16/9 21 /- 21/. 
's AMP only. I AMP Tyres ar. plastic. 

800 
4/- 
6/- 
9/- 
19/6 
26/. 

1000 12000 
4/6 - 

10/ - 
23/- 30 /- 
32/6 43/6 

DIODES A RECTIFIERS 
N461 116 AAI19 1/. BY103 
N9I1 1/6 AAZI3 2/. BY122 
N916 1/6 AAZIS 2/6 BYI24 
N4007 4/6 AAZI7 2/6 BYXIO 
S010 3/- BA100 2/. BYXIO 
5021 4/- BA102 41- BYZII 
5025 Si. BA115 1/6 BYZI2 
5113 3/. BAX13 2/6 BYZI3 
S120 1/6 BAXI6 1/6 FST3/4 
SI21 2/6 BAYIS 3/6 FST3/8 
5130 2/6 BAY3I 1/6 OAS 
5131 3l- BAY38 2/6 0A9 
5132 2/6 BYI00 4/6 0A47 

RCA INTEGRATED CIRCU TS 
CA3021 42/6 CA3039 231- 
CA3022 35/. CA3041 32/6 
CA3023 32/6 CA3042 32/6 
CA3026 27/6 CA3043 73/- 
CA3028A 231- CA3044 31/6 
CA3028B )SI- CA3045 32/6 
CA3035 35/. CA3046 13/- 
CA3036 20/- CA305I 25/ 

CA3005 301- 
CA301 I 20/- 
CA3012 23/- 

C 3j A301 0 - 
CA3018 231- 
CA3019 15l- 
CA3020 30/- 

4/6 
7/6 
3/- 
5l6 fl- 
7/6 
6/6 
S/- 
4/6 
6/- 
1/6 
2/- 
1/- 

OA70 
0A73 
OA79 
OÁ81 
OMS 
0A90 
OÁ91 
0A95 
OA182 
OA200 
OA202 

1/6 
2/- 
1/9 
1/6 
1/6 
1/6 
1/6 
1/6 
2/. 
2/- 
1/- 

Data and application beets 2/- per type. 

FAIRCHILD 1-6 6-11 12+ 
L900 Buffer 11/- 9/6 1/4 
1.914 Dual 

Gate 11 /- 9/6 1/4 
L702C 40 /- 
1.923 11( Flip 

Flop 14 /- 12/6 1119 
L709 Op Amp 17/6 E3 /- 21/. 
Quantity Prices on Application. 

MOTOROLA 
MC724P Quad 2 Input 

Gates 
MC7S9P Hex I 

MC790P Dual JK Flip 
Flop 

MC792P 
MC799P Dual Buffer 

19/6 
19/6 

32/6 
20/- 
29/6 

THYRISTORS 
PIV SO 100 200 
IA 5/- 5/6 7/6 
3A 6/- 7/6 51- 
SA - U- 9/. 
7A - I1/- 13/ 
25A 27/6 30/- 73/- 
Also 12 Amp 100 Ply 1S/-, 600 P1V 35/6. 

300 
S!- 
9/- 

14/- 

400 
9/6 

1016 
I216 
19/6 
37/6 

GENERAL ELECTRIC 
PA230 Low Level Amplifier .. 
PA234 Audio Amplifier . .. 
PÁ237 2 Watt Audio Amplifier .. 
PÁ246 5 Watt Audio Amplifier .. 

17/6 
26/6 
431- 
57/6 

NULLARD 
FCH 21 I Hextuple DTL Inverter Gate .. 
FCH 221 Trip!. 3 Input DTL Line .. .. 
FCJ 101 3 Input 1K Flip Flop .. .. 
TAA 241 Operational Amplifier .. .. 
TAA 243 Operational Amplifier .. .. 
TAA 263 Linear A.F. Amplifier .. 
TAA 320 Most L.F. Pre Amplifier .. .. 

25/6 
25/6 
35/- 
47/6 
45/- 
1816 
IS/6 

VIROBOARD 
21' x 31' .. .. 
24' x 5' .. .. 
3r x 31' .. .. 
31' x 5' .. .. 
35' 17' .. .. 

31' x 17' (Plain) .. 
5' x 17' (Plain) 
Vero Pins (Ba{{ of 36) 
Vero Cutter 9/ -. 

.15 Matrix .1 Matrix 

.. 4/3 4/9 
.. 4/3 4,9 
.. S/6 5 6 
.. 16 /- 21 6 
.. 116 
.. 17/- 

3,- 

RESISTORS 
Carbon Film 
I watt 10 "° .. 
+ watt 5% . 

2 watt 10 °° 
Wire Wound 
3 watt S °i, (Up to 270 ohms only) 
S watt 5% (Up to 8.2k ohms only) 
10 watt 5 (Up to 2Sk ohms only) 

} watt 5% Hy -sub 6d. 
1 watt 10% .. 6d. 

I/6 
2/- 
2/9 

CAPACITORS. Polyester, ceramics, Polystyrene, silver mica. 
tantalum. trimmers etc. 
Electrolytic. 
MFD. V. MFD. V. MFD. V. 

I 40 1/9 23 50 1/6 310 10 1/6 
1.6 25 1/6 32 40 1/6 400 16 1/9 
2 350 2/- 32 450 3/9 400 6 1/6 
2.5 16 1/9 40 6.4 1/6 500 25 3/9 

1 4 /6 40 16 1/6 S00 SO 4/9 
4 350 1/3 50 12 1/6 640 16 3/6 

5 18 1/6 50 25 1/6 640 25 5/- 
5 50 I/6 50 50 2/- 1000 16 5/. 
6.4 6.4 1/9 64 25 1/6 1000 25 5/- 
B 40 1/6 50 16 1/6 1000 50 7/6 

10 450 Ì/- 50 23 1/6 2000 25 5/6 

10 25 1/6 100 6.4 1/6 2000 50 12/6 
12.5 25 I/9 100 12 1/6 2500 25 9/6 
16 10 1/6 100 25 1/9 2500 50 13/6 
16 15 I/6 100 SO 2/6 3000 25 10 /6 
16 450 3/3 125 10 1/6 5000 25 11/6 

25 6.4 1/6 200 10 I/6 5000 50 19/6 
25 10 1/6 250 25 2/9 16 + 16 450 7/6 
25 25 I/6 250 SO 3/9 32 + 31 450 7/6 

THERMISTORS 
VA1005 3/ VA1034 1/6 VAI0S7 2/6 VAI091 
VAI010 2/6 

VA1033 1/6 I 

VA1037 2/6 

2/6 I VAIOn 4 I VAI09B 

VAI015 3/9 VAI038 2/6 VA1074 1/6 
VA1097 VAI026 2/6 VAI039 3/- VAI075 4/6 

4/6 
4/. 
4/ 
4/. 

SPECIAL OFFER 
(Limped to last Saturday In October) 

To encourage personnel callers we are happy to offer a 

discount of 5% to all our customers on Saturdays only. 
We are happy toquoteforquantitysupplies to manufacturers etc. 

Pott and Packing in U.K. 1/6; E 5 / -; Commonwealth 
(Air) 13/ -. 

Telephone: AB MARSHALL & SONS LTD 
01 -452 0161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

CALLERS WELCOME 
Hours 9 -5.30 Mon. -Sat. 

www.americanradiohistory.com
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+ ELECTRONIC oUiC1:1 COMPONENTS 
AA119 2/- BCI42 
AAYII S,l BC143 
AAZI2 17/6 BCL47 
AC107 14,6 BC' 48 
AC126 6.6 BC149 
AC127 6r 8C154 
ACI27Z 8'6 BCY10 
AC128 4,- BCYl2 
AC151 8;8 BCY30 
AC176 7/6 BCY3I 
ACI 87 Il:- BCY32 
ACI88 Il;- BCY33 
ACYI7 5/9 BCY34 
ACYI8 )'6 BCY38 
ACYI9 4,3 BCY39 
ACY20 3/7 BCY10 
ACY2I 4'- BCY42 
ACY22 1/11 BCY43 
ACY30 9/- BCY51 
AD140 USI- BCY70 
AD149 1I/8 BCY7I 
ADI61 6,- BCY72 
AD162 6/- BCY87 
ADT140 12/6 BCZII 
AF102 Ib- EMI 19 
AFI14 4,4 B0121 
AFI IS 4/4 BD123 
AFI 16 4.4 130124 
AFI 17 4,4 BF152 
AFI18 16/6 BF154 
AF124 6/- BF159 
AF126 3/9 13F163 
AFI27 4i- BF167 
AF139 81- BF173 

PRICES FOR 

QUANTITIES IN 

EXCESS OF 100 
PIECES ON 

APPLICATION 

AFIBI 
AF186 
AF239 
AFZII 
AFZI2 
ASY26 
ASY27 
ASY28 
ASY29 
ASZ21 
ATZ10 
AUYIO 
AFY19 
BAI10 
BAI11 
BA112 
BAIIS 
BA 130 
BAY31 
BAY30 
BC 107 
BCIOB 
BCI 09 
BC113 
BCI14 
BCIIS 
BCI 16 
BCI18 
BCI25 
BC 126 
BC 134 
BC136 
BC137 
BC 138 

11 /- 
11;- 
14/- 
11/9 
41 
6- 
4/s 
61- 

I1!- 
40 /- 
39/6 

16 /10 
6/- 
6/- 

1,8 
3/- 
1/6 
3/- 
1,9 
2/9 
2/9 

7/S 
7/11 
9/- 
3/- 

12/- 

s1- 
7:11 
8'6 

1 1 / - 

1 5 ' - 
1 5 ' - 
4 7 
33 
4/7 

7/6 
7/6 
7/2 
9/1 

20/5 
4 II 
6/6 
81- 

18/- 
16/- 
4/- 
41- 

17;4 

S,S 
4/8 

86,9 
10:8 
IS/- 
IS/6 
13/6 
131- 
13/6 
9/- 

9,- 
66 
62 

BYY25 71/9 
BYY142 39 
BYZIO 
BYZI2 6,- 
BYZI3 
C106F1 9- 
CI1I 18/- 
CIIIE I1- 
C400 9 - 
C426 8; ) 
CG6E 4,- 
CG63 2 - 
D13T1 10,- 
EA403 3/6 
EC401 S,- 
EC402 4;8 
85383 3/6 
GET102 6,- 
GET103 46 
GET104 S,- 
GET105 
GETI14 S- 
GET875 
GET573 7/6 
GM0290 13/S 
GM0378 1I;- 
GEX4S/ I 4/- 
K8;15 4r- 
K8/30 91- 
K3/SO 10) 
MATIOO S- 
MAT101 S6 
MATI20 
MATI21 5/6 

NKT217 1):'- 0C24 
NKT218 SI) 0C25 
NKT221 316 0C26 
NKT222 4'- 0C28 
NKT223 6/- 0C29 
NKT223A 14 OC3S 
NKT224 4 6 0C36 
NKT225 3,6 0C41 
NKT226 10/- 0C42 
NKT227 S 6 0C13 
NKT228 OC41 
NKT261 4/3 0C45 
NKT270 3/6 OC70 
NKT27I Si- OC71 
NKT272 5/- 0072 
NKT273 41- 0073 
NKT274 5/- OC7S 
NKT275 5/- OC76 
NKT276 3/6 0077 
NKT279A 216 OCBID 
NKT281 5/- 0081 
NKT301 161- 0082 
NKT302 11/2 0 C82 
NKT303 10/2 OM 
NKT304 9/8 OC84 
NKT3S1 SI- OC123 
NKT352 7/6 0C139 
NKT402 14/- 0C140 
NKT403 16/- 0C169 
NKT404 13/8 OC170 
NKT405 15/- OC171 
NKT451 13/8 OC200 
NKT452 13/4 OC201 
NKT453 I1/- OC202 

10 /- 
6:9 

I1/- 
IS- 
96 

3/6 

31- 
3- 
3/- 
4/6 

51- 
2,6 
9/3 

4/6 
4/6 
3/- 
4I- 
4- 
7'- 
Si- 

6,- 
4/- 
6/- 
6') 

10- 
18. 10 

2G302 
2G339A 
20374 
20381 
26371 
2037115 
2N 174 
2N301 
2N109 
2N217 
2N352 
2N386 
2N384 
2N385A 
2N388A 
2N370 
2N404 
2N4I0 
2N456A 
2N458A 
2N51 IA 
2N51 3A 
2N5148 
2N599 
2N601 
2N657 
2N696 
2N697 
2N698 
2N706 
2N706A 
2N708 
2N7I I 

2N7I I A 

FIRST GRADE f 
FAST SERVICE 

BF178 
BFI79 
BF100 
BF181 
BF184 
BFX13 
BFX29 
BFX44 
BFX87 
BFY50 
BFYSI 
BFYS2 
BFYS3 
55X20 
BSX21 
BSY27 
BSY95A 3/4 
BTX39/ 

600R 
5TX40/ 

600R 
BTY871 

ISOR 
BTY91 / 

300R 471- 
BY100 s/- 
BY125 3/6 
BYXIO 3/- 
BYX36/150 I/6 
BY X36/ 300 1/10 
BYX36/600 3/S 
BYY21 2S/- 
BY Y23 26/3 

14 - 
12 /- 
6,- 
7/- 
7/6 

4;10 
5/- 
6/5 

4/6 
L9 
46 
3,1 
3/4 
8/- 4r 

110/ - 
120/ - 
31/- 

2N3819 TFETS 8'- 
25 6'9 100:5'9 

2144811 
MOTOROLA 

junchon 

6'9 

25 +5/9 100 +419 

2N30551 OWERT 15f- 

25+13'- 100 +11' - 

ME4103 
M1E520 
MPF 102 
MPF 103 
MPF104 
MPF 105 
MP53638 
MJ480 
M1481 
M149I 
NKT121 
NKTI22 
NKT123 
NKT124 
NKT125 
NKTI27 
NKT128 
NKTI29 
NKT141 
NKT142 
NKTI 43 
NKTI44 
N KT 152 
NKT161 
NKT162 
NKT163 
NKT164 
NKT16S 
NKT21 I 

NKT2I2 
NKT213 
KNT214 
NKT215 
NKT216 

I51- 
6'- 
91- 
9/- 
9/- 
6!- 

27/- 
30/3 

10,11 
7/9 
6/1 
9/8 
6/2 
S,8 
6i- 

3110 
6,11 
5110 
5/4 
81- 
3/4 
S/8 
S/8 
5/4 
5/4 
S/B 
6/- 
6/- 
6/- 
4/- 
4/- 

IOS 

NKT674 61- 
NKT675 S!- 
NKT676 S/- 
NKT677 5/- 
NKT703 
NKT713 7,6 
NKT773 6/- 
NKT774 S/4 
NKT0013 1216 
NKTI0419 131- 
NKT10519 11/6 
N KT10339 I0/3 
N KTI0429 1113 
NKT20329 11/6 
NKT 16229 111- 
OAS 3iS 

OA47 1/6 
OA70 1,6 
OA73 1,6 
0A79 
OASI 
OABS 
0A90 
OA91 
0A95 
0A200 
OA202 
OA210 
0A21 I 

OC 19 
OC20 
OC22 
0C23 

u LOGIC 

116 
1,6 
1,6 
116 
116 
116 
1/- 
1/- 
614 
9/- 
S/- 

3)'- 
13- 
IS - 

OC203 8/) 
OC204 81- 
OC20S 9/- 
OC206 10/6 
OC207 7/6 
ORPI2 9/6 
ORP60 
ORP61 8/- 
ORP63 9/- 
ORP93 14/- 
OC309 11/- 
P346A 6/- 
RA5310AF 6/- 
RA5508AF 13/- 
ST2 9N 
ST140 3/- 
5T141 S/- 
11514 1/7 
T1543 6/9 
U23AAA S/- 
V405A 9,) 
XA102 6/- 
XA702 1S/- 
ZT22 19/- 
ZT86 17!6 
ZT2270 19/6 
IN23A 30;- 
IN34A 4- 
IN60 4 
IN64 4 
IN82A 9 6 
11,4137A 4 6 
IN191 5 
1544 1 6 

2N715 
2N7I6 
2N718 
2N743 
2N744 
2N753 
2N863 
2N91 I 

2N914 
2N918 
2N929 
2N930 
2N1 131 
2N1132 
2N1143 
2NI 177 
21,11302 
2141303 
21,11304 
2N 1305 
2141306 
2141307 
2141308 
2N1309 
2N 1507 
2N 1613 
21,11496 
2N1711 
2N2147 
2N2148 
2N2I60 
2N2218 
2142243 
2142368 

7N 2N2369 5 6 
5/- 2N2369A 6 - 

5/- 2142432 SS 4 
5/- 2142177 18:- 
4i- 2142184 14,- 
3/- 2N2613 L3 

24'- 2N2614 7 6 
II,- 21,12646 10 - 

13/6 2N2894 13 9 
7/6 2N2904A 15 6 

2N2924 S 

11'- 2N2925 5 6 
171- 2N3036 39 2 
IS,- 2N3053 

2N3054 IS- 
I5/- 2N3055 15 - 
4/1 2N3394 6 - 
6,- 2N3702 3:6 

20/- 2N3703 33 
33/- 2N3704 3:9 
!0;) 2N3705 3,4 

118/S 2N3706 3/10 
I91/- 2143707 4 

2N3708 1,5 
Si- 2N3709 3 9 

1S/4 2N3710 3/10 
S 7 2N3711 3 3 
S 3 2N3B19 S - 
4 6 2N3820 18 9 
3 - 2N3826 6 - 
3 - 1N3906 7,6 
4 - 2N4058 7 9 
16 2N4284 3 - 
7 6 2N4285 3,- 

When enquiring for 
types not listed please 

enclose a 

STAMPED 
ADDRESSED 
ENVELOPE 

7/6 2144286 3 

7;6 2M4287 3 

7%2 2M4288 3 

Si- 2N4289 3 

5/6 2M4290 3 

51- 2144291 3 

111- 2N4292 3 

7/6 214303 IS - 
413 2M4871 6.9 

15/- 25002 IS - 
5/6 25904 23.- 
6/8 25017 IS -- 
9/6 25018 1216 
7/6 25020 IS - 

16/1 25024 19 - 
14/- 25034 12 6 

416 2S102 10 
4/6 25104 12 6 
Si- 25301 7 7 

5/- 25302 6 - 

6/6 25304 IS - 
6/6 25320 116 
51- 25322 S - 
5/- 25701 IO'- 

4/S 25702 11.- 
6/6 25711 13'3 

34/6 25712 30/3 
7/6 25733 9'9 

17/- 40361 13'3 
12/6 40362 161 
11H ZT22 
23/7 ZT86 17.6 

6,'6 ZT2270 19 6 

SILICON RECTIFIERS 

COMPONENTS 
RESISTORS 1 er ) Watts LOW NOISE CARSON 
FILM. 10, 11, IS, 18, 22, 27 33, 39, 47, 56, 68, 82 ohms and 
decades ( x 10, x100, x1,000, x10,000) I Meg etc. to 8.2 
Megohms (10% tolerance). PRICES: I -25 4d, 26-99 3d. 
100t1á (your selection 1 and /or i Watt mixed). 

ON PRESET POTS. 20" Tol. Linear. Low 
noise. Available in sub- miniature or standard size, horizon- 
tal or vertical. 100, 250, 500, I k, 2.5k, Sk, IOk, 25k, 50k, 
100k, 250k, 500k, I Meg, 2.5 Meg, 5 Meg. NEW PRICE: 
I.- each or any selection of 12 pieces 10 / -. 
ELECTROLYTIC CAPACITORS (Nullard). -IV, 
to 
4V 

+50°. tot. 1Subminiaattture (alll ssalues in µFS 
250 

6.4V 6.4 2.5 SO 100 200 320 
10V 4 16 32 64 125 200 
16V 2.5 10 20 40 BO 125 
25V 1.6 6.4 12.5 25 SO 00 

64V 0.64 2.5 5 10 20 32 
Price 1/6 1/3 I /1 1/- I/1 1.2 
MIN. POLYESTER CAPACITORS. Printed circuit 
type 250 Vdc working. 0.01, 0.015, 0.022, 7d each; 0.033. 
0.047, Sd each; 0.068, 0.10, 9d each. 
VEROSOARD 0.15' Matrix FLUX COATED 
21 x 3f-. 3/3. 21 x 5", 31 x 31 -, 3 /11. 3f x 5', 5/6. 
31 x 18", IS. -. BARGAIN PACK of 36 square inches all 
good size pieces only I0í- pack. 
VEROSOARD 0.1' Matrix, 31 x 21", 3/9. 
VERO INS for 0.15", 36 pieces 3/ -. 
VEROCUTTER 9 - (including free sample pieces). 

SDeCs 
Single "DaC" with 

pro- 
ject 

and pro- ject manual . 19 
"2 -DaC" kit contains two - "ries. comucti nt tray 

`ir°tr- i,if/ tories, 
.component 

book, all 
packed in attractive plastic 
box 69/6 

"4 -DeC" kit contains four "DeCs ", accessories, manual. 
etc. .. .. .. .. .. .. ..117,6 
BOOKS FROM STOCK 
G 1 Electric Transistor Manual, 660 pages of data 
and circuits 
RCA Transistor Manual, 554 pages, includes SCR 
rcuits . IS'- 

Designer? Guide to British Transistors. Excellent data 
book lists over 1.000 common types plus Computer - 
selected substitution chart 

(ADD 2/6 POST & PACKING FOR ALL BOOKS) 
NEONS 
Signal neons for many types of circuit, type "N" 
Price 1/6 each or 16/- dozen. 
HEATSIN KS. Suitable for 2 x OC35, etc. As used in 
commercial equipment. Type IOD .. .. .. 6 - 
ALUMINIUM CHASSIS 
6 x 4 x lì' with reinforced corners 6/9 each (P 6 P 1 61. 

Ally panel to fit 1/6. Paxolin panel to fit 2 / -. Many other- 
sizes in stock up to 12 x S x 21' (see catalogue). 
ZENER DIODES. 400mW 10",, Tolerance. Complete 
range preferred values 3 volt to 30 volt, each .. 3 6 

SOLAR CELLS 
B2M 0.2 -0.4 volts Y 2mA Selenium type .. 12 6 
83M 0.2 -0.4 volts et I 1 -2ImA Selenium type .. IS - 

SIM 0.3 -0.4 volts eV 10 -16mA Silicon 
54M 0.3-0.4 volts l4 25 -40rA Silicon 

ULTRASONIC TRANSDUCERS 

.. 33 6 

Operate at 40kc,s. Can be used for remote control systems 
without cables 
li electronic 
links. Type 1404 
trans-ducers can 

and 
receive. 
FREE: With each 
pair our complete 

itter and 
receiver circuit. 

PRICE 
ä.I8.0 Pair 

(Sold only in pain) 

I -6 7 -II 12+ 
6L900 9/9 9:- SI- 

uL914 9/9 9I- SI- 
uL923 13/- Ill- II /- 
Plastic Spreaders I/6 
Five Page Data and Cir- 
cuits article . 2/6 
Larger quantity prices 
(100+ and 1.000 +) on 
application. 

P':V 

50 

100 

200 
400 
600 
800 

1000 

200mA 
. 6d 

9d 
1/3 

750mA 2 Amp 10 Amp 
1/- 2/3 - 
I/6 2/3 4/6 
2/- 2/9 5/- 
2/6 4/- 8/- 
3/- 4/6 9/6 
3/9 5/- 11/3 

6'- 6/6 14/- 

BF180 MULLARD UHF 

AMPLIFIER 

25 +4111 100 f-4'3 

THYRISTORS -SCRs 

56CAY Gallium Arsenide 
Intra -Red emmitter 

29'6 each. (Incl. data) 

BC101/8/9 

Planars 2'9 

TAA263 L^NEARRDC 

1116 

SC41D GE Triac 

400piv óamp 31,6 

2N2614 RCA 
LOW NOISE AUDIO 4 9 

25 +4'- 100 3'- 

CRS3140AF STC/ITT 

Thyristor 12'6 
400piv 3Amp 

25 + 11'- 100 + -10'3 

PIV 
50 

100 
200 
300 
400 
600 
800 

IA 
7/6 

8/6 

9/6 

3A 
9 

10I- 

11/- 
12/6 

I0A 
7/6 

10/- 
12/6 

I5/- 
20/- 

30A 
25 /- 
30/- 
42/- 
51/- 
60I- 
84/- 

IODA 
20/- 
22/- 
35/- 

45/- 
120/- 

2N2926 Low COST 

NPN PLANAR 2V- 

25 + 1'6 100+1'6 

NEW SPECIAL ITEMS!! 
40602- Dual Gate MOS -FET 9'- each 
L14B- Photo -Darlington Amplifier 26'6 
MGA100- Gallium Arsenide Infra Red Light 

Source 351- 
31 F2 - Infra Red Detector Diode 28'6 
3N84- Silicon Controlled Switch 29'6 
TAA320- Monolithic IC with MOS -FET input 

followed by Bi -Polar transistor 13'6 
Data sheets 1 / -on request -free with above items. 

Prices quoted are current at time 
of going to press and may be 
subject to variation. 
Semiconductors offered bear 
Manufacturen' original markings 
and are subject to our full replace- 
ment guarantee if not to pub- 
lished specifications. 
WE DO NOT offer "Re- marked" 
Semiconductors. 
Our 1969/70 Catalogue is avail- 
able FREE on request. 
Please enclose a stamped addressed 
envelope with any queries. 
Quantity Prices on application. 
Retail: Cash with order, please. 
Trade: Please furnish usual refer. 
ences if Credit facilities required. 

Post A Packing II- per order (FIRST CLASS). 

MAIL ORDER DEPT. & RETAIL SHOP: - 
LST, 7 Coptfold Road, Brentwood, Essex 
Telephone: 22847011 (Sales Department) 
EXPORT ENQUIRIES PARTICULARLY WELCOME 
GIRO No. 388 -3159 
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ALL GOODS GUARANTEED 
CONVERTOR /BATTERY CHARGER. Input 240v 
50 c /a, output 12v 5 amp DC. Input 12v DC. output 240v 
AC. 170 watt max. With fuse and Indicator lampe. Size 
91 x 10 x 41in. Weight 191b. An extremely compact unit 
that will give many years reliable service. Supplied with 
plug and lead. Only L4/10/ -. P. & P. 15/- extra. 
As above -fully serviceable- perfect interior but soiled 
exterior cases, L3. P. & P. 15/- extra. 

RACAL EQUIPMENT 
RA 17 Receiver 1165. RA 4 Receiver 125. 
One KIIoWatt Linear PA complete with power 
supplies in 6 ft. enclosed cabinet. L5 to 25 meg cycles 
requiring 100 milli watt drive. In brand new condi- 
tion. Complete with spares. Full detalle on request. 
1550. 
Digital Frequency Counters SA20; SA21B: SA28. 
Prices L30 : L45 ; and L65. 

G.M. TUSES. Brand new. G24 /G38 /G60 at 27/6 ea. 
G5811, brame cased. u ea. 
PHOTOMULTIPLIERS. 6097B at LS ea. El« 6097X 
at £S /10/- ea. 
SOLARTRON stab. P.U. type AS518 300v 50mA. 
L3/10 / -; AS517 300v 100mA. t.6. P. &. P. 10 /- extra. 
TRANSISTOR OSCILLATOR. Variable frequency 
40 c/s to 5 kc /s. 5 volt square wave o /p, for 6 to 12v 
DC Input. Sise 11 x 11 x 11in. Not encapsulated. Brand 
new. Boxed. II /6 es. 
TIMER UNIT. consisting standard mains input 
transformer 200/240v 50 c /a; output 16v 4 amp (con - 
servative); GEC bridge rectifier; detachable accurate 
1 sec timer subchassie with transistor STC type TS2, 
2 x P2AU7; one 500 ohm relay heavy duty contacte 
2 make; lampa. fume. switch, etc., etc. In case. Size 
10 x 10 x Sin. Ideal battery charger. one second timer. 
transistor power supply. etc. 
Tested and guaranteed working. L2 /IS /- ea. P. & P. 15/.. 

OSCILLOSCOPES 
Coseor DB 1035. L20; 1035 Mk. 2. £2S; 1035 Mk. 3. 
L32/10/ -: 1049. £22/10/ -: 1049 Mk. 3. L30; CT52. LIS; 
HARTLEY 13A. LIS /I0 / -. 
All eeopea carefully serviced and in excellent condition. 
Carriage 30 /- extra. 
ADVANCE Signal generator type D.1. 2mc /s to 
190mc /s. Sine and square mod. With original charte. 
Excellent condition. 112/10/ -, P. & P. £1. 

RELAYS 
Omron/Schrack octal based plug-in relave. 2 pole c/o 
5A, 230v and 8v. State which. Brand new. Boxed. 
12/6 ea. 
G.E.C. 4 pole c/o 8 /12v operation 180 ohma. Platinum 
contacte. Brand new. Boxed 12/6 ea. 
Min. VARLEY type VP4. 4 pole c/o 490 ohm or 15 
K /ohm. Brand new 6/6 es. 
3.000 series. 500 ohms 2 pole c/o and 2 make. As new 
condition. 4/6. 
B.T.C. scaled 2 pole c/o 48V. 2.500 ohm 3/6 ea. 
CARPENTERS polarized Single pole c/o 20 and 65 ohm 
con as new, complete with bese 9/6 ea. Single pole 
c/o 680. 1.110 and 1.570 ohm coil. As new 6/6 ea. Syn- 
chronous chopper AEI type CK4. As new 17/6 ea. 
Top connector 2/6 ea. 
COLVERN Pots. Brand new. 10; 50; 100; 250; 500 
ohms; 1; 2.5; 5; 10; 25; 50k all at 2/6 ea. Special Brand 
new MORGANITE 250K Lin. sealed. Normal price 
9/ -. our price 3/6 ea. 
INSTRU MENT POTENTIOMETERS. 3' Colverna. 
5. 25, 50, 100 ohma; 2.5. 25K. All at 7/- ea. 
HIGH RESOLUTION Potentiometer. 25K. 80 turns. 
Complete with knob. 6/6 each. 
ALMA precision resistors. 100K; 400K and 998K 
0.1%. 5/6 each. 
3.25 K 0.1% 4/- ea. 
DUEILIER Electrolytic Capacitors. 82mfd 350v. 
DC. Brand new, I/O ea. 
E L04 VALVES. Ex. eq. Tested. 7/- pair. 
PANEL SWITCHES. All high quality. SP. II- ea.; 
Dl'. 2i. ea.; DP 2w. 3/6 ea. 
COURTENAY TIMER unit. Accurate 1 sec timer. 
Variable mark space ratio. Input 12v AC or DC. Heavy 
duty relay contacte to switch external equipment. eg., 
flashing 
with circuit 

Charola 22/4 Sise 8 x 31 x Sin. Tested 

TRANSISTORISED stabiliser unit. High quality. 
Input 24v raw DC output 20v smoothed. and 12v 
+ amp. Brand new. Superb value at 25/- ea. 
Geared Motors. 240v 50c /e synchronous. Geared down 
to 60 r.p.m. Brand new. 50/. ea. P. & P. 7/6 ea. 
Nullard OC 35's. 4/- ea. 
Photocells, equivalent OCP 71, 2/6 ea. 
E.H.T. Condensers. 7-5kV working. 0 1 mid, 5/6 ea.; 
025 mfd. 0/6 es. 
Brand new 5kV 0-25mfd at 10/6 ea.; 10kV 0.05mfd 1y/6 ea. 
VISCONOL E.H.T. Condensera. Brand new. 0.002 
15kV. 8/6 ea.: 0.0005 25kV. I4 /- ea. 
B URGESS Micro Switches V3 5930. Brand new 6/6 ea. 
B ULGIN panel mounting Lamp holders. Red. Brand 
new 213 ea. 
Brand new PLESSEY piusa and sockets. Mark 4 and 7. 
Your requirements please. 
TRANSISTOR Stablllsed Power Unit. 48v. 4 amp. 
Manufactured by E.M.I. Open chassis. Brand new. 
Highest quality. Size 101 x 51 x Olin. high. t.6 ea. 
AMERICAN TX tuning units. TU7B 4.5-62 Mc /a. 
TUBE 6.2 -7 7 me /e. Only 3S /- ea. Carriage 7/6 extra. 
VALVE VOLTMETERS. Marconi TF899, £7/10/ -. 
carriage 10 / -; TF4.2811. L3 /IS /.. carriage 10 /; Atrmec 
784. [8, carriage 15/ -. 

POLARAD SPECTRUM ANALYSER. 5 die - 
play. 3 plug in tuning unite. 20 me /s to 44.000 me /s. 
Superb condition. Write or phone for detalla. 

ATTENUATORS. STC pusbbutton 0 /100 Dbs in 
1 Db steps. DC 50 Mc /s. 75 ohm Imp.. 112 ea. 

19ín. Rack Mounting CABINETS. Eft. high, 2ft. 
deep. Side and rear doors. Fully tapped; complete 
with base and wheels. Excellent condition. £12/10/.. 
Carriage at east. 

SOLARTRON Storage OecWoecope type QD910. 
Exceptional condition. Carefully checked. LI75 each. 

SPECIAL OFFER 
V.H.F. Receiver. type 715 by BCC. Complete 
tested and working (leas crystal). 12v DC input. 
Ideal conversion 2 and 4 meters. In good condition. 
Supplied with conversion data. Only [3 /10 / -. 
P. & P. 7/8 ea. 

LABORATORY OSCILLOSCOPE. Solartron CD 
643. 51n. tube. DC. 12Mc /e. Rise time SO M Micro/s. 
TG 100 M sec /cm to 0 1 Micro/s /cm with no expansion; 
with expansion 20 M Micro/s /cm. Fine condition. NOW 
only L00. 

SOLARTRON EQUIPMENT 
D.H. Oscilloscope. Type CD 7118.2. L55. 
8.B. Oscilloscope. Type CD 513. 135. 
Pulse generator. Type OPS 100C. 50 c/s to 1 Mc /s. LIS. 
Laboratory Amplifier. Type AWS51A. 15c /e to 850 
kc /s. L40. Stabilised P.U. Type SRS 152. [12/10/ -. 

MIC-O -VAC type 22 (CT54) Volte; Current; Ohms. 
DC to 200mc /s with probe. leada etc. Aa new L0.I0.0. 
P. & P. 10 /, 

CINTEL Microsecond (bunter Chronometer. 8 digit. 
Start -stop terminals. In fine condition £20. Carr. 25/ -. 
CINTEL Transistorized Nucleonic Scalers with 
adjustable discriminator. count of 10 to the 5. In as 
new condition. L37/10/- each. Carr. 15/ -. 
AIRMEC Counter type 865. 6 decades; bright 
vertical display; gate facWties. Very good condition. 
L30. ( arr. 25/-. 
MULLARD Transistorized Analogue to Digital 
Convertor Model L 281. As new. L30. Carr. 15/ -. 
SUNVIC DC Chopper Amplifier type DCA 1. 
Superb condition. £22/10/- each. Carr. 20/- 
ELLIOTT Dynamometer Model 5999. Accuracy 
0.5 fed. Perfect condition. 112/10/- es. P. & P. 15/ -. 

Special discount W Universities. Schools, etc. 

MARCONI Audio Frequency Absorption Wattmeter 
ype TF956 ICT44). Large 6- scale. 1 micro watt to 6 watt. 

Excellent condition. LIS. P. & P. 10 / -. 
B C221 Frequency Meter. LI7.10.0; with built -In Stab. 
P.U. 122.10.0. Carriage 15/. With Charta. 

METERS 
TAYLOR 100-0-100 micro amp. Scale size 4 x lin. 
Internal lamp scaled -6 -O -6. £2 ea. 
E.H.T. Electrostatic. Ernest Turner. etc. 0/750v. L2 ea. 
0 /5kV. 13/101- each. 0 /7.5kV. 14 /5 /- ea. 
GRIFFEN L GEORGE. Sin. round. In sloped open. 
ended came with terni. AC 50 c /s. S types available: 
0/20; 0 /100; and 0 150v. LI ea. 

TRANSFORMERS. All standard inputs. 
16v 6 amp and 12v 1 amp. Sep. windings. 10 /6 ea. 
18v12 amps at£3ea. 
SkV 4 5mA, 4v 0.5 amp x2. 4v 1.1 amp. Brand new. 
£5 
21/- ea. 

ea., ex. eq.. L3 /10 /- ea. 350 -0 -S50 75mA. 5v 2 amps x 2. e 

Gardners 8-3v 2A; 6.9v 1.5A; 6.3v 04A. Sise 3 x 11 x 411n. 
As new. 14/- ea. 
Gardners. Potter. Multi 6.8's combine to give 48v at 
4 amps or 6.3 at 45A. With 950.0450 at 60mA. As 
new. £2/10/- ea. 
Parmeko /Gardners. Potted. 475.60 -0.60.475 at 160 mA; 
separate winding 215.0215 at 45mA; 8.3v 5A; 8.3v 
0.75A; 5v 3A. As new. [3 ea. 
Gardners 400 -350 -0. 950.400 at 250MA; 0/4/6Sv 4 snip x 
2; 0/4/6.3 2 amp; 0/4/5 3.5A. In original boxes. £4/10/- 
1;. post. Gardiners 2kV 1OMA. As new. L3 Incl. postage. 
Gardiners 2kV 10MA and 4 volte x 2. 14/10/- ea bncl. 
postage. 
Parmeko 6.5v at 2 amp x 4. 22/6 ea. 
l'armeko 65v 1 amp. Separate 0.18.24v at 0.5 amp. 30/- ea. 
Gard /Parm/Part. 450.400-0- 400 -450. 180 MA. 2 x 6.3v. 
L3 each. 
E.H.T. Brand new 5kV 5MA with rectifier heater wind - 
hug. Sise 3 x S x S11n. 27/6 ea. 
ADVANCE Constant Voltage Transformers. 8 volta 
50 Watt. As new L3 ea. P. & P. 10/ -. 
Gardners 4V 30 amps. Brand new. LI /10/- Incl. postage. 
3 for L3/10/- incl. postage. Special price bulk. 
CHOKES. 5H: 10H; 15H. up to 120mA. 0/6 ea. Up 
to 250111A 12/6 ea. 
Large quantity LT. HT, EHT transformers. Your 
requirements. please. 
PULSE AMPLIFIER. Type 1430A. Head amp etc. 
20 Gx to 3 Me,s, L23. Carriage 30 / -. 
SERVOMEX. Stabilized D.C. Power supplies type 
DCS. 0 -30 Volts. 0 -7 amps. Separate voltage and current 
meters. 140. Type 38. bench mounting, 0 -15 Volts. 
0-2.5 amps. Separate voltage and current meters 130. 
PLUGS L SOCKETS. Quantity Brand New Cannon, 
Electromethods, Belling. Amphenol, etc. Many of 
American manufacture. The Lot £140. 

Cash with order. Post paid over I0/- 
FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units, 
etc.. at 'Chiltmead' prices. Callers welcome 9 a.m. to 10 p.m. any day. 

CHILTMEAD LTD. 
22 SUN STREET READING BERKS, 

Off Cumberland Road (Cemetery Junction) T.I. No. Reading 65916 (9 a.m. to 10 p.m.) 

o 

o 
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THE HI -FI AND 

TAPE RECORDER 

HANDBOOK 
by Gordon J. King 

40;- Postage 2/- 

SERVICING WITH THE OSCIL- 
LOSCOPE by Gordon J. King. 
Postage II-. 
THE SEMICONDUCTOR DATA 
BOOK by Motorola. 60 / -. Postage 5 / -. 

POWER CIRCUITS DC TO MICRO- 
WAVE by RCA. 20/ -. Postage I / -, 

MODERN RELAY TECHNIQUES 
by M. L. Gaylord. 50/ -. Postage 1/6. 

PRACTICAL INTEGRATED CIR- 
CUITS by A. J. McEvoy 181-. Postage 
I/ 

SOURCEBOOK OF ELECTRONIC 
CIRCUITS by John Markus. in* 
Postage Free. 

FET PRINCIPLES, EXPERIMENTS 
AND PROJECTS by Edward M. Noll. 
40/ -. Postage 1/, 
RADIO COMMUNICATION 
HANDBOOK by R.S.G.B.63 / -. Postage 

4/6. 

SCR MANUAL by International Gen- 
eral Electric Company. 25/ -. Postage 2/ -. 

CATALOGUE 2/- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 

19 -21 PRAED STREET, 
LONDON, W.2 
Phone PADdington 4185 

Closed Sat I p.m. 
WW -141 FOR FURTHER DETAILS 

Television 
Origination, 
Equipment 
2 Complete E.M.I. Type 404 Teleclne 
comprising: 
A. 2 x 35 MM. Type GK 37 Modified. 

I x 16 MM. Type EL 5001 Modified. 
Vidicon Camera. Type 201. 
Waveform Monitor. Type 302. 
Picture Monitor. Type 301. 
405/625. Optical and Magnetic Sound. 
Camera & Interconnecting Cables. 
Pedestal Mounted. Power Supplies, 
etc. 

B. Similar to above. 
Slide Projector Type 408. 
In Place of 16 MM. 

E.M.I. Industrial Camera, Cable, Power 
Supply. 

2 x E.M.I. Stabilising Amplifiers. 
2 x E.M.I. Sync Pulse Generators. 
Control Panel, Power Supplies. 
E.M.I. Oscilloscope WM8, Trolley. 

All First Class Condition. 

Please reply to Box W.W. No. 2559 

WW -142 FOR FURTHER DETAILS 
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SCHRACK ROTARY STEPPING RELAY RT304 
48v. coil (28 ohm). The 
relay has 48 basic segments 
shorted in step by the 4 

sweep contacts to 4 pole - 

plates (banks of 12). There 
are 2 secondary switches: 
(I) one c o H Duty contact 
set which changes over and 

back with each step; (2) two 
H Duty changeovers which 
changeover on each 12th 

step and return on the 
following pulse. Size: Base 31 "X 1¡"X41" high. New 
in maker's packing, limited supply. also few only, as 

above, but IIOv. (1,290 ohm coil), [6.10.0 each. 

P. & P. free. 

'eless World, November 1969 

elecrte -Yea al& 
NEW HYSTERESIS MOTORS BY WALTER 
JONES. Type 14050/12, 240v. 50 c s 1500 RPM cont. 
rating, output 2.0 oz. /in. 
Size: Length (less spindle) 
31 ". Width 21- x21, ". 
Spindle ; ..3/16 ". Weight 
3 lb. Maker's price in region 
of L22.10.0. Our price 
[7.15.0 each. P. & P. 5!- 

New 75 -0-75 Micro-ammeter by Sifam. 
750 ohm movement, clear 
reading, 511a divisions X 

r; plastic front, projection 
a' (tapering forward). Size: 

41" x 3¡'. 57,6 each. P. & P. 

2/6. 

New "Croydon" I /50th HP, cont. rating 240v. A.C. 
motor, 1500 RPM, foot mounted. 
Size: 3)" high X 5' long -I- 

spindle length I R "x 1" dia. 

A really beautiful motor at 

less than half maker's original 
price. [6.10.0 each. P. & P. 5, -. 

Robust M.E.S. Dual- circuit Panel 
Lamp by Thorne, adjustable length with 
press -to-test dome. I" fixing hole. Avail- 
able red, green, amber. I06 each. P. & P. 

free. 

Isolation Transformers. I to I. 250v. input, 250v. 

centre tapped out. at 2 K.V.A., mounted in metal case 

measuring 8;'X8¡ "XII' high. Weight 6516. [18.10.0. 
P. & C. 25/ -. 

We have a large quantity of Mullard Pot Cores, certain 
types only, also a very large quantity of Denco Neosid 

iron -dust cores. These items are suitable for industrial 
users and we would be pleased to give details upon 

request. Also in stock very large quantity of Torroid 
rings. Samples upon request- 

ELECTRO TECLA SALES 

Precision Motor -driven Potentiometer 
By "Precision Line" (U.S.A.). Con- 
tinuous track with 2 platinum 
contact wipers set at 90° C.W. 
resistance 300 ohm only, ± S " LIN 
_. -0.5 ió, ball bearing spindle column. 
Size: dia. 1 13/32', height 1 1732-, 

spindle length 1I/32" by 1' dia. 

These potentiometers were pur- 
chased by the importer at a cost 
of approx. L25 each. Our price 
16.15.0 each. P. & P. free 

Berco Rotary "Regavolt, e variable voltage trans- 
formers input 240v. 50 60 cps., output 120- 0 -120v. at 

6 amps. Not new, but in 1st class condition. Few only, 
19.10.0. P. & C. 10,7 -, 

a107 

"Parvalue" R ible 100 RPM Geared Motor 
Type S.D.14, 230,250v, A.C., 
22 lb., in. Standard foot mounted, 
variable angle final drive. Re- 

movable 9 -tooth chain 

spiggot on 3,16" spindle. Ist 
class condition. [7.10.0 each. 
P. & P. 10, -. 

MINIATURE "LATCHMASTER" RELAY 
Either 6, 12, or 
24v. D.C. oper- 
ation. One make 
one break, con- 
tacts rated 5 

amps at 30 volts. 
Once current is 

applied, relay re- 
mains latched 
u n t i l i n p u t 
polarity is re- 
versed. Manufac- 
tured for high 
acceleration re- 
quirements by 
Sperry Gyro- 
scope Co. Size: Length r. dia. 9'16' (including mourn. 
Actual size as illustrated. Please state vertical or hoi- 
costal mount. [3.10.0 each. P. & P. free. 

New beautifully -made 3 change -over 
Neat action, either locking 
or spring -return, as required 
determined by reversing fix- 
ing- plate. Attractive plastic 
prestle. Available red, green. 
grey, cream. Limited number 
only. 17.6 each. P. & P. 1,6. 

Key- Switch. 

New "Magnetic Devices" 
solenoid 240v. A.C. Type 42117, 
I to 3 lb. pull, frame size 1;'x 
I1" x I', 20!- each. P. & P. free. 

41v. to 9v. Solenoid. l' pull. 
Very powerful, length 11", dia. 
11/16 ". 9'6 each. P. & P. I -. 

K.L.G. Sealed Terminals. Type TLSI AA, overall 
length II 16 ", box of 100, 2Ss. 

Type TLSI BB, overall length I ", box of 100, 35s. 

P. & P. Free. 

"AUTOMATIC ELECTRIC" 
ENCLOSED RELAYS 
6v. SOU 2 c /o, 14 6 

24v. 470U 4 c /o, 15 /6 l 
48v. 2.78051 4 c /o. 15/6 
48v. 1,26051 6 d o, IBA 
P. & P. free. 

MINIATURE 
B.P.L. 500-0 S00 Micro -Ammeter. 13 16' Dam. 
scale. Through -Panel mounting. 45 -. P. & P. free. 

LABORATORY EQUIPMENT. We have a very wide range of laboratory equipment of all kinds; centrifuges, 
ovens, balances, etc.; all types of lab. glassware far too diverse to advertise or to enter into correspondence over. 
All new equipment but well under maker's prices. Callers only. We are sure you will be delighted with the 
variety of items available to you at our newly acquired premises at: 

264 Pentonville Road, N.I (one min. from Kings X Station). Tel. TERminus 7401,2 

VW-130 FOR FURTHER DETAILS 

BUILD YOURSELF A i UALITY TRANSISTOR RADIO ! 

NEW' ROAMER FIGHT Mk 1 WITH 
TONE CONTROL SEVEN WAVEBANDS 
MWI. MW2. LW. SW. "''2. SW3 n' 
TRAWLER BAND. R l amstas a, 3 

dmdes I ante rod , rial and Ides 
aerial Socket Ioh rat a sa. 1 s 4 in Speaker 
Aiispaced ganged tuning condenser 

!arnica, socket and earpiece Selectivity 

.wash Sue 9 s 7 e 4 in Total Belding 
Cab 16.19.1. P x n i. r,. P,.- 
at 5r lime with pert 

ROAMER SIR. 6 WAVEBANDS 
MWI, MW2. SW1. SW2. LW 

AND TRAWLER BAND. b trans 

:mie and 2 diodes Fente Ind and 
telescopic aerials speaker Sir, /i s 

5;. lirn Baieq Cab 7178.P AP 
4 6 Plans and Pans list 2 ilree with 
partel Centring Strap 1 fi extra 

POCKET FIVE. MED AND LONG 

WAVES A TRAWLER BAND lo 

appioe 50 metres WITH SPEAKER 
AND EARPIECE. 5 tranastors and 2 

diodes lame rod aerial tuning con 

denser moving cod speaker etc 5; e 

l' e 3;m Taal Radii Cab 44/I. 
P e P 3.6 Plans and Pans hat 19 
tide with pans, 

NEW. TRANSEIGHT 6WAVFBANDS. 
MW, LW, 3 SHORT WAVES AND 

TRAWLER BAND. B ,mprwed 

type transistors and 3 diodes Ferrite 

rod and telescopic aerials 7m speaks 
Push pull output Sue 9 s 5; a 21m 

Total Bulldog Casts 19/11P 7. P 5 6 

Plans and Parts ivi 5 Ilse, with kits 

Persona' Pa,11PCP with so-10 

TRANSONA FIVE MED AND LONG 

AND TRAWLER BAND m appro. 50 

metres WITH SPEAKER AND EAR 

PIECE. 5 transato,, and 2 dtpdes 

lemme rod venal moving tai speaker 
6i a 4; x 1 }m Total B.M Cab 
47/11.P B P 3/9 Plena and Pans bat I fi 

lined with pensa 

ROAMER SEVEN Mk 4. 7 WAVE -BANDS MWI. 
MW2, LW. SWI, SW2, SW3. AND TRAWLER 
BAND. 7 transistors and 2 diodes lentenod aeral 
and teiescopc aerial Sucker for car aena. 7 It Hrn 

speaker Arnpaced ganged tuning condenser etc Sue 

9 s 7 sain Tata BrdNrq Caws fS/13/B. P 76 
Personal carper. swat switched socket lot private 

bstereng 5 extra Plans and Pans list 3 Illeewsi, 
parts. 

RADIO EXCHANGE CO. LTD. Dept WW. 61 High Street, Bedford. 'Phone 0234 52367 Open 10 1. 2.30 4.30. Sat 9 12 
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Train for tomorrow's world 
in Radio and Television 

at The Pembridge College 
of Electronics. 
The next full time 16 month College Diploma 
Course which gives a thorough fundamental 
training for radio and television engineers, 
starts on 1st January 1970. 

The Course includes theoretical and practical 
instruction on Colour Television receivers and is 

recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 

awarded to successful students. 
The way to get ahead in this fast growing industry 
--an industry that gives you many far -reaching 
opportunities -is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements : "0' Level, Senior Cambridge or 
equivalent in Mathematics and English. 

To: The Pembridge College of Electronics 
II IDept.wwlo), 34a Hereford Road, London, W.2 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

NAME 

ADDRESS III i 
WW -136 FOR FURTHER DETAILS 
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R.S.T. VALVE MAIL ORDER CO. 

BLACKWOOD HALL, 16A WELLFIELD ROAD 

STREATHAM, S.W.16 

461 9/6 
ACT9 500/- 
ARP38 151- 
47.31 10'- 
BT19 60/- 
BT79 67/- 
BT89 67/- 
ClC 50/- 
CBL31 16'- 
CCH35 16'- 
CV5 96/- 
CV74 80/- 
CV82 60/- 
CV3I6 60/- 
CV354 110/- 
CV370 3001- 
CV372 67/- 
CV408 60/- 
CV428 45/- 
C V 429 360/- 
CV 1144 60/- 
CV 1385 

140/- 
CV1522 

180/- 
CVI526 80/- 
CV2155 32. 6 
CV2306 

850- 
CV23122 36%- 
CV4003 10/- 
CV4004 10/- 
CV1005 8/- 
CV4006 18/- 
CV40o7 7/- 
CV4014 7/- 
CV4015 10/- 
CV4024 6/- 
CV 4025 7/- 
CV4031 7/- 
CV4033 7/- 
CV4044 12/- 
CV4045 10/- 
CV4046 90/- 
CV4048 12/6 
CV4062 17/6 
CV4064 80/- 
CYSO 12'6 
04111 4/6 
DA F96 7!6 
DCC90 20- 
DRYS 

1.000/- 
DETI9 6/6 
DET'20 2/6 
DET'22 

110/- 
DET23 

110/- 
DET'24 

60/- 
DET25 16/- 
DF91 4/- 
DF98 7/6 
141463 6/- 
DH77 4/9 
DK3'2 7/9 
DK91 5/- 
DK92 9/- 
DK9O 7/9 
DL68 26'- 
DL92 6 8 
D1.94 6'9 
DLOB 7/6 
DL810 12/6 
D1.816 80/- 
DL819 50/- 
Dl'88 6/- 
DY87 6/- 
DY802 9/6 
}:88C'C 18/- 
}:180P 17/6 
E810P 60/- 
E182CC59/6 
EA BC80 

6/6 
F A F42 10/- 
t 891 3/- 
LBC33 8/6 
EHC4l 9/9 t BL9O 4/9 
LBF60 7/6 
F 8E83 9/- 
} BF89 6l6 
} BL21 12/- 
LIlL91 87/6 
F (X,33 16/- 
hCC40 17/8 
FCC70 16/- 
LC(M1 S/- 

CC82 6/9 
FCC88 6/3 
4CXTi5 6/- 
C(38 7/6 
CF80 6/6 

}CF82 6'6 
LC1165 11/8 
t CH42 11/- 
}CH8l 6/9 
L121186 8/6 
LCL80 6/9 
ECL82 
ECL83 10/8 
ECL88 9/- 

ECLL800 
801- 

EF9 20I- 
EF37A 7/- 
EF39 8/- 
E}41 10/- 
EF50 6!- 
1.1E80 4/8 
EF86 6'6 
EF89 6'6 
EF91 2/9 
EF'9.2 2/6 
F.F98 16/0 
EF183 6/6 
EF184 7- 
E1,804 211- 
E11410 10/- 
EH90 7/6 
EL33 12/6 
F.L34 10/6 
EI"36 9 3 
} 1.41 10'6 
} 1,42 10/6 
LL81 9'- 
hL84 4/9 
LL86 7'9 
t 1.86 8'8 
LL90 6'8 
} L95 6'6 
F L360 24'- 
01,820 6/- 
1.1821 7/6 
E L822 15/- 
ELL80 50/- 
EM34 21/- 
E3180 7/6 
EMFI 8'8 
EM84 716 
F:N32 26/- 
EYS1 7/6 
EYel 7/- 
EY83 8/6 
EY84 9'- 
EY88 7/- 
t:Z40 8 3 
EZ41 9 8 
EZ80 6;6 
E7"81 5l6 
(IT1C 67/6 
01'2o 100/- 
0U21 100/- 
0Y501 10/- 
OZIO 10/- 
0232 10'- 
(IZ54 11/- 
0237 16'- 
H63 18/- 
HL41DD 

15/6 
KT8 86/- 
KTO1 17/6 
KTR6 21/- 
KT67 46/- 
KT81 16/- 

(7C8) 
KT81 
(GEC) 851- 

KT88 54/- 
KTW61 8,'6 
KTW82 

10/- 
MSOS 600/- 
14513 600/- 
ME140016/- 
M E 150126/- 
ML4 17/6 
N37 17/6 
N78 19/- 
PC88 11/6 
PC88 11/6 
PC97 8/9 
PC900 

8'6 
PCC84 6!6 
PCC85 8'- 
P(X;89 101 
PlX'18910 6 
PCF80 6'9 
PCF88 9/- 
PCP200 15/- 
Penis' 15/6 
PCP80016/- 
PCP801 9/9 
PCF802 

9/9 
PCP80818/- 
PCH200 

12/6 
PCL82 7/9 
PCL83 10'3 
PCL84 8'8 
PCL85 9/3 
PCL88 9/3 
P1)500 291- 
PEN11450/ 
PEN4SDD 

12/- 
PFL200 

14/- 
PL38 10'9 
PL81 8/- 
PL82 8/5 
PL84 7,- 
P1.508 29/- 

1.1.509 37/6 
PL802 16/6 
PT15 16/- 
PX4 14M- 
PX23 14!- 
P1'3'2 10 9 
PY33 10 9 
PYBI 6 9 
PY82 4 9 
PY89 7 - 
PY500 86'- 
PY800 9 8 
PY801 9-0 
PM 10!- 
QP41 400/- 
QQVO2/6 

46/- 
QQN 03/10 

27'6 
QQ V 03/20 

106/- 
QQ V 04115 

106,'- 
QQV08-40A 

100/- 
QQ V O8/40 

90/- 
0005/10 

70'- 
Q870/20 6l6 
Q875/20 6/6 
Q875/6020 

/- 
Q883/9 7/8 
Q892/10 4'- 
Q895/10 6/6 
Q8108/4ñ 

16/- 
Q8150/15 

8/- 
Q8160/80 

6'- 
Q8150/36 

20/- 
Q8150'45 

20,- 
Q8150/80 

20/6 
Q81209 7/3 
QVO3-12 

12'- 
QV04.718/8 
QV'05-25 9/- 
QV'OB-20 

27,'6 
QY3-125 

1801- 
R10 161- 
R17 8/- 
R18 7/6 
R19 7/9 
1105/500 

80/- 
R03/1250 

120!- 
81M2 32'8 
8111412 70/- 
8130 40- 
8130P 40/- 
81'41 5/6 
81.61 5/- 
8T Y280/40 

25/- 
ST V280/80 

96'- 
811215013l6 
8U2150A 

12/6 
T41 17/6 
TD03-5 

110/- 
TD03-10 

110/- 
TZ40 40/- 
U19 SW- 
U24 54/- 
U25 15'8 
1120 16/6 
l':i3 37/6 
U:17 20/- 
U191 13'9 
11404 7/6 
U801 2316 
UABC80 6'6 
UAF42 10/6 
UCH42 10/6 
UCH81 7/- 
UCL82 6'9 
UCL83 10/- 
1.11.41 12/- 
1!L84 7/- 
UUB 51/- 
UU7 21/- 
11178 21/- 
UY41 8/6 
UY86 6/6 
V L863150/- 
VP4B 251- 
V R106/90 

6'8 
V R150/30 

6/- 
W81M 12/6 
X118/100 

300/- 

X R13/200 
120 /- 

266 16/- 
7.319 25 /- 
Z759 23/- 
Z800 20!- 
Z801 30/- 
Z8030 16/- 
0A2 6/3 
003 6'- 
074 4/6 
1cPS1 120/- 
1830T 7'8 
112 2á /- 
2P_'1 66 
^_I `I:'A 140/- 
3('4, 70 /- 
2E26 20 /- 
2025 160/ - 
3A/167M 

80 /- 
3.45 20'- 
3824 70- 
313240M 

110/ - 
311241 M 

110 /- 
31129 40/- 
3C24 60 - 
3C46 65 - 
302IA 36'- 
3E29 1á'- 
4c35 800/ - 
4CX250B 

240/- 
4X1504 

95/- 
4X15OD 

PAW- 
4 X250 

180/ - 
OB/254M 

87/- 
6B/255M 

87/6 
5C22 320/ - 
0R40Y 10/6 
61140 9/6 
6 V40 5/- 
6Y9OT 6/- 
5240 7/- 
8/3072 16/- 
OAKS 6/- 
0.1,8 12/6 
6 AL3 7.'- 
rì.1 MO 3/S 
6.4748 10/- 
OAQ4 4/- 
6AQ6 6'8 
8486 6/- 
8,487 15/- 
64T6 4/9 
6AU5OT 

PO /- 
61440 20 /- 
61148 5/- 
611E6 5/- 
013118 9/- 
01018 9/- 
011E4 21 /6 
OHS/ 7/6 
8BQ7A 7/- 
8687 17/- 
60R8 12 /6 
6687 26 /- 
614W0 14/6 
011W7 18/- 
áC4 6/- 
6C8á 5/- 
8('1)60 24 /- 
OCHO 7/6 
OCL6 8/6 
6CW4 1ß /- 
8D4 15/- 
80E6 9/- 
6F'23 16/- 
0F:0 2/9 
6F33 19 /6 
SJ50 4/- 
áJ8 8/6 
637(1 6/- 
637 1/9 
6,70 2/- 
áK8 2/9 
6080 8/- 
B1MO 7/9 
t1L6WOB 

v/6 
68Q7M 7l6 
8Q70 6/- 
88(:7 5/- 
BBJ7M 7/- 
68L70T 6/- 
88N7GT 0/6 
6V6(4 4/6 
6X4 4/6 
6X50 4/6 
7147 7/6 
7C-5 22/6 
706 16/- 
7117 6/6 
707 CV- 
7 Y4 8/6 
111F1 14/9 
11E3 70;- 

12AC8 10/- 
12406 11/- 
124E6 9/6 
12AT8 4 9 
12AT7 6 - 
12AU7 6 9 
124X7 63 
12846 8'- 
1213E6 8 3 
12E1 20 - 
12K7(1T 7'- 
12K8GT 8/- 
12Q70T 6'- 
13E1 190/- 
20P4 20'- 
2481 110/- 
257.4 6/3 
267.60T 8'- 
23ZOGT 8/6 
27M1 72/8 
30C15 16/- 
30C17 l6'- 
301,5 17/- 
36FL1 16/- 
30115 17/- 
301.17 17/- 
30919 16/- 
3oPLI 16/- 
3oPL13 18'6 
80PL14 16/- 
351.6 9/- 
33L6nT 9'- 
35 w4 416 
96Z40T 8'6 
4X1501) 

200/- 
5005 618 
60CD80 

Et- 
80 7'6 
8541 26/- 
85.12 7/8 
88L 160/- 
9040 46/- 
90AV 461- 
90C1 15/- 
9000 26/- 
90CV 26/- 
15082 11'6 
180143 8/6 
801 9'6 
809 36/- 
807 9/- 
811 35/- 
813 76/- 
B13U8A 

120'- 
7054 10/- 
723A/8 

160/- 
725A 240/- 
829B 60/- 
833A 560/- 
837 17/6 
888A 16/- 
8724 67/6 
931A 72/6 
954 6'S 
955 3/- 
2050 15/- 
6644 40/- 
6851 7/3 
5854 8/- 
5872 7/- 
6687 10/- 
5691 261- 
5094 80/- 
6702 16/- 
5749 10/- 
5769 12/- 
5784 36/- 
5842 66/- 
5870 60/- 
6879 12/- 
5893 1601- 
6899 10/- 
5902 17/- 
6963 10/- 
6057 10/- 
8058 10/- 
6059 18/- 
8060 6/- 
8001 12/- 
6002 14/- 
8063 7/- 
6064 7/- 
6085 9/- 
8087 10/- 
8080 26/- 
6072 12/ 
6111 12/8 
8148 276 
7475 14/- 
9003 9/- 
9004 216 

Diodes 
Transistors 

I811:1 4/5 
18115 4/6 
18131 4/S 
2152 4/3 
30210 12/6 
20881 6/- 
20382 61- 
20401 6/- 

26402 6/- 
20414 6/- 
20415 6/- 
20418 6/6 
20417 51- 
2N247 9/6 
2N855 12/6 
AC107 10/- 
AC127 7/6 
AC128 6/6 
ACY19 6/6 
ACY20 6/- 
ACY21 6/- 
AD140 18/6 
AF114 7/- 
AF115 7/- 
AF116 7/- 
0,117 7/- 
R1'In0 6/6 
(: ET57l 6/- 
aET975 6/- 
N KT211 6/- 
N KT214 4/- 
11K T216 7/6 
NKT2I7 
NKT218 5/- 
N KT228 6/- 

If T404 
1516 

N KT675 6/- 
N KT677 
NKT713 7/6 
01.16 20/- 
OC19 17/6 
OC20 16/- 
OC!4 16/- 
OC25 11/- 
OC26 7/6 
0C28 18/- 
OC29 15/- 
O('35 11/6 
o(A4 4/6 
0C43 4/- 
OC71 4/6 
0073 5/- 
0074 5/- 
OC75 6/- 
0110 6/- 
0077 SI- 
0078 6/- 
OC81 4/- 
0081111 4/- 
OCB1M 5/S 
OC81DH 

!V- 
0082 6/- 
0CA2D 6/- 
0083 5/- 
OCI69 6/- 
OC170 7/- 
OC171 It- 
0C200 7/6 
8X842 5/6 
X4107 8/6 
X4111 8/6 
X4112 4/6 
XA12á 6/- 
X.4141 7/- 
X4142 81- 
XA143 8/- 

TUBES 
1CP31 120/- 
241'1 80/- 
3B1'1 86/- 
SDP 40/- 
8Er.1 OW- 
3101,7 29/- 
80P1 40/- 
581' 1 801- 
SCI'l 55/- 
6F1'7 3S/- 
881, 80/- 
881) 200/- 
ACR22 80/- 
C27A 150/- 
CV960 75/- 
CV96O 35/- 
CV 1526 40/- 
C V 1587 60/- 
CV1S8859/- 
DH3/91 

120/- 
E4604/R/16 

78/- 
F.C123n 35/- 
EClt33 601- 
MW 6-2 80/- 
091) 80/- 
090 801- 
091, 801- 
vcR07 35/- 
VCR138 

60/- 
VCR188A 

60/- 
VCR139A 

36/- 
VCRS18 

80/- 
VCR617A 

45/- 
VCR617B 

VCR517Ó / 
48/- 

V al,,-' bacd n,1 r,-/,'a1 to A.R.B. specification It required. 

Express postage 9d. per valve. 
Ordinary postage 6d. per valve. 

Over L5 postage free. 
Tel. 01 -769 0199, 1649 

Monday to Saturday 
9 a.m. -530 p.m. 

Closed Sat 1- 30 -2 -30 p.m. 
Complete range of TV Tubes 

available from L4.5.0. 

SEND S.A.E. FOR LIST of 6,000 TYPES 
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SPECIAL MONEY 
SAVING DISCOUNTS 

on the Best Hi- Fidelity 

Equipment on the Market Today 

AMPLIFIERS 
ARENA F210 2 x 10 watts 

Stereo Amplifier teak case 
DOLCI 207 Stereo Amplifier.. 
DULCI 207M as above but 

accepts magnetic cartridge 

Rec. Retail 
Price 

L34 13 
L25 0 

L30 0 

Discount 
Price 

429 10 
117 

L21 

0 

5 0 

s 0 

GOODMANS Maxamp teak or 
walnut L54 0 141 0 

LEAK Stereo 30 plus chassis 
model L53 0 L43 0 0 

LEAK Stereo 30 plus teak cased L59 10 L48 2 6 

Leak Stereo 70 chassis model.. L63 0 L50 5 0 

Leak Stereo 70 plus teak cased L69 10 L55 5 

NIKKO TRM 40B .. .. L46 10 L39 0 0 

NIKKO TRM 120 L95 0 L84 0 0 

ROGERS RAVENSBOURNE 
teak cased L64 0 L54 0 0 

ROGERS RAVENSBROOK 
chassis model 

Limited 
Quantity L34 0 0 

ROGERS RAVENSBROOK 
in teak case .. .. [46 10 0 139 0 0 

SANSUI AU 222 .. .. L62 17 7 LS6 0 0 
SANSUI AU 555 030 9 7 169 0 0 

TRUVOX TSA200 teak cased L54 12 0 445 S 0 

ROGERS Cadet Mark Ill teak 
cased L37 10 0 L34 10 0 

QUAD 33 Control Unit and 
303 Power Amplifier .. L98 0 0 02 10 0 

TELETON 203E ., .. L28 7 6 L21 10 0 

FM TUNERS 
ARENA F21 I with Decoder .. 
DULCI FMT7 Mono tuner 
DULCI FMT7S Stereo tuner.. 

[39 18 
£22 

29 8 

0 L34 IS 0 
LIa 10 o 

0 47.3 10 0 

GOODMANS Stereomax teak 
stereo tuner L82 10 5 L70 10 0 

LEAK Stereo Troughline tuner 
chassis mounting L51 10 6 139 IO 0 

LEAK Stereo Troughline teak 
cased L59 13 10 148 10 0 .. 

QUAD Stereo Tuner .. [51 0 0 L4S IS 0 
TRUVOX FM200 less Decoder L37 12 II 02 10 0 

TUNER AMPLIFIERS 
ARENA T1500 teak only .. L64 I 0 L57 10 0 

(add 7 gns. 
or decoder) 

ARMSTRONG 425 .. L79 14 9 01 10 0 
ARMSTRONG 426 L88 19 0 09 10 0 
B & O Beomaster 1000 L101 IS 0 194 10 0 
GOODMANS 3000 .. L77 14 7 L67 10 0 

(with 
decoder) 

NIKKO FAM 12F .. .. L68 8 3 L59 10 0 
NIKKO ST 701 .. .. L136 3 II 020 0 0 
SANSUI 350 .. .. .. L129 1 10 1114 10 0 
SANSUI 2000 . .. .. L162 3 0 L147 10 0 
SA N YO DC60 2 x 30 watts rms L99 0 0 L89 10 0 

(with 
decoder) 

TELETON F2000 2x5 watts 
L43 0 0 L37 10 0 

(with 
decoder) 

TELETON R8000 Tuner /Ampli- 
fier with 2 speaker enclosures L70 19 0 L49 10 0 

(with 
decoder) 

SPEAKERS 
(Prices quoted for single speaker unless otherwise 
specified) 
ARENA HTI4 bookshelf type 

n teak 
ARENA HTIO teak or rose - 

od.. .. 

CELESTION Ditton 10 .. 
CELESTION Ditton 15 .. 
GOODMANS Maxim.. .. 
GOODMANS Mezzo Il .. 
GOODMANS Magnum K .. 
LEAK Sandwich .. ,. 
LEAK Mini Sandwich .. .. 
LOWTHER Accousta PM6 .. 
LOWTHER Accousta PM7 .. 
KEF Celeste .. .. .. 
KEF Concord . .. 
QUAD Electrostatic 
WHARFEDALE Denton per 

pair 
WHARFEDALE Super Linton 

pere 
WHARFEDALE Dovedale III.. 
WHARFEDALE UNIT 3 Speak- 

er Kit 

L14 3 0 L11 10 

L19 19 0 117 10 
L21 13 I 117 IS 
L31 3 L26 5 
L20 15 06 15 
L30 18 L25 10 
L40 2 L29 IS 
L43 10 137 10 
L29 15 L25 S 
L45 10 L40 10 
L55 10 LSO 10 
L29 0 
L43 10 L77 10 
L66 0 09 10 

L33 12 L29 10 

L42 0 L37 le 
L39 10 L31 19 

CIO 17 L9 

PLAYING DECKS 

GARRARD 401 .. 
GARRARD AP75 
GARRARD 5P25 Mark II 
GARRARD SRP22 .. 
GARRARD SL95 .. 
GARRARD SL75 .. 
GARRARD SL65 .. 
GARRARD SLSS 
GARRARD 60 Mark II 
GARRARD 3500 .. 
GARRARD 2025 TIC .. 
GARRARD 1025 .. 
GOLDRING GL6B ,. 
COLORING GL75 .. 
GOLDRING GL75P .. 
THORENS TDI50 .. 
THORENS TDISOA .. 
THORENS TD150AB .. 
THORENS TD125 .. 

Rec. Retail 
Price 

L31 14 2 
L23 16 7 
LIS II II 

L6 12 10 
L45 9 I 

L35 12 5 
L18 8 4 
L13 17 9 
L17 5 10 
L12 4 10 
LII 3 II 
L10 6 2 
L22 7 2 
L35 15 5 
L46 18 8 
L29 8 I 

L35 14 6 
L39 16 9 
C63 4 9 

Discount 
Price 

L27 
L17 
LII 

LS 
L34 
00 
L14 
LII 
L14 
/10 
110 
L9 

L17 
0.8 
L37 
126 
L31 
135 
154 

Plinths. tops and accessories of above available 
discount on retail price. 

STEREO CARTRIDGES 

AUDIO TECHNICA AT66 .. 
SHURE M3DM .. .. 
SHURE 3IE .. .. .. 
SHURE 32E .. .. .. 
SHURE 55E .. .. .. 
SHURE 44E .. .. 
SHURE M756 .. .. .. 
SHURE V13 Mk II .. .. 
GOLDRING CS90 ,. .. 
GOLDRING 800 .. .. 

[6 6 0 
L7 8 3 

L12 19 5 
L12 0 II 
L16 13 6 
L1A 16 6 
L25 IB 10 
L40 15 3 

LL 13 0 0 

0 
IS 

10 
10 
10 
17 
12 
19 
19 
10 
10 
IS 
IS 
10 
10 
10 
10 

at 10"a 

LS 
L6 

L11 
L10 
L13 
L12 
423 
L3s 

L4 
LII 

STEREO TAPE DECKS AND RECORDERS 

AIWA TP 1006H professional 
stereo tape recorder . 

AIWA TP 1011 professional 
stereo 3 head tape deck 

SANYO MR9I0 4 track stereo 
tape recorder 

SANYO MR929 4 track 
tape recorder, 2 detachable 
speakers 

SANYO MR801 stereo tape 

L207 IB 

L164 6 

03 10 

L100 16 

L79 0 

BATTERY /MAINS PORTABLE TAPE 

GRUNDIG C 2200 .. .. 
NATIONAL RQ40IS .. ,. 
NATIONAL RQI135 .. .. 
NATIONAL RQ153S .. .. 
NATIONAL RQ1585 .. 
NATIONAL Cassette Recorder 
TOSHIBA Recorder .. .. 

PHILIPS EL3002 .. .. 

L97 19 
L40 II 
L22 10 
L54 12 
L75 12 
L31 10 
[39 18 
L31 10 

SHARP RD 303E .. L29 8 

COMPLETE HI -FI SYSTEMS 

PHILIPS GF8I8 Philips auto- 
change player, integrated 
2 x 4 watts amplifier, 2 separ- 
ate speakers. all in teak finish L51 9 0 

RADON 404 SYSTEM G d 
SP25, separate 2 x 8 watt 
amplifier, 2 bookshelf type 
speakers, teak or blond oak L57 4 0 

WINDSOR 1500 G d 2025 
T,C, integrated 2x4 watt 
amplifier, 2 separate speak- 
ers, all finished in teak L57 IS 0 

TOSHIBA SOPHIA Transcrip- 
tion turntable, magnetic 
cartridge, integrated tuner 
amplifier. with stereo de- 
coder, fitted hinged perspex 
top. 2 separate speakers, 
walnut finish L82 19 0 

SANYO DC534E Transcription 
turntable, magnetic cart- 
ridge, integrated tuner/ 
amplifier, 2 x 12 watts rms. 
decoder, fitted hinged pers- 
pex toD L132 10 0 

Matching SANYO SX /X 
speakers per pair .. L37 16 0 

10 0 
1 6 

10 0 
IS 0 
19 0 
19 6 
s 0 
0 0 
2 6 

12 6 

/169 IO 0 

L139 10 0 

04 10 C 

L09 10 

L67 IO 

ECORDER 

472 10 
/34 IO LII 0 
142 10 
L39 10 
L26 10 
134 10 
06 S 

(mains unit 
L4 10 0 

extra) 
L22 10 0 

L45 0 0 

L49 10 0 

/49 19 6 

ns 0 0 

L119 10 0 

132 10 0 

All goods are in manufacturer's sealed cartons and are insured against loss or damage in transit. 

Guaranteed "by return" service. Add 7/6 to all orders for p. b p. Send cash /cheque with order to: 

Smith's Radio Service (Wolverhampton) Ltd. 
Mail Order Department, 26 Victoria Street, Wolverhampton, Staffs. Tel: WoIv. 29246 

NEW TITLES 
FROM BUTTER WORTHS - 

HIRES - NEWNES 

Electromagnetic 
Theory: Problems 
and Solutions 
Volume 1 

By K. Foster, MA, and R. Anderson, BSc. 

This book provides in convenient form a number of 
carefully selected problems and solutions which the 
student often finds lacking in his other teaching books. 
The authors believe that the subject of electromagnetism 
cannot be thoroughly understood until the student has 

been able to spend some time solving problems on the 
subject matter. The selection of problems has been 
made with various criteria in mind : techniques the 
student must acquire, representative problems from 
exam papers, development of the necessary elusive 
'feeling for the subject' and practical examples based on 
experimental results derived from field plotting equip- 
ment. This volume should admirably meet the needs of 
students who are undergoing the first year of a course 
of electromagnetic theory for an engineering, physics or 
mathematics degree. 

1969 212 pages illustrated limp 30s. 

Radio and Line 
Transmission -Vol. 1 

2nd Edition 
By G. L. Danielson, MScTech, BSc, CEng, MIEE. 

This volume and its sequel (coming shortly) are written 
with the intention of providing a broadly -based intro- 
duction to the subject of communications and to the 
basic theory necessary to its understanding. In this 
second edition, the opportunity has been taken of 
bringing the material of the book into line with recent 
developments and with changes in the major syllabuses, 
particularly that of the City and Guilds. 

1969 276 pages 239 illustrations 25s. 

Television Engineering 
Principles and Practice 
Volume 3: 
Waveform Generation 
By S. W. Amos, BSc, CEng, MIEE,.D. C. Birkin- 
shaw, MBE, MA, CEng, FIEF, and K. H. Green, 

CEng, MIERE. 

The first edition of this textbook written by members 
of the BBC Engineering Division was very well received. 
New sections, such as information on circuits based on 
transistors, have now been added to the original material 
which deals with the application to television of 
sinusoidal, rectangular, sawtooth and parabolic waves. 
Also, sections dealing with the generation of waves have 
been extensively re- written. Television engineers and 

engineering students ah uld find this volume most 
helpful. 

1969 268 pages 15t illustrations 70s. 

Available from your bookseller or: 

THE BUTTERWORTH GROUP 

88 Kingsway 

London WC2 
WW135 -FOR FURTHER DETAILS 
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GENUINE ONCE A YEAR CLEARANCE SALE 

25 ONLY TO CLEAR. All brand new and in original CASES 
& PACKING. Currently being advertised at £85 -0 -0 for 
used ones. r 
OUR PRICE while they last £25 -0 -0 P. & P. 30/ -. 
And these are NEW with money back guarantee. 

TRADE ENQUIRIES FOR QUANTITY RATE 

MARCONI TF801- A SIGNALGENERATOR 
10=300 nic,s in 4 bands. Internal mod at 400 c 

1 Kc /s. External 50 c/s to 10 Ke /s. Output 
u- 100ób. Below 200 Inv at 75 n source. Complete 
pith full kit of spares. All leads and instruction book. 

Ate- 12 only to clear in mint condition. 
RACAL FrequencyCounterTypeS.A.20. 
0 -100 Kc/s. Auto or Man. count. 

OUR 
PRICE £25 P. & P. £1 -0 -0 

TRADE ENQUIRIES FOR QUANTITY 

6 ONLY LEFT TO CLEAR AT £ 50 EACH 

This signal generator is currently advertised at 
double this figure. Ours are In mint condition 
and complete with all leads. (Money back if not 
satisfied.) Marconi A.M. F.M. signal generator 
'í'.F.937 ((F2IS). 56 F.T. film stale. 85 Kc /s= 
30 me /s in 8 ranges. Output: luv -100mv at 
75 ohms. Bluth level output of 1v. Internal 
modulation 400 c /s =1 Kc /s =1.6 Kc /s =3 Kc /a. 
A.M. 15 Kc /s =90 Kc /s. Deviation F.H. Fxtnl.= 
SO c /s =12 Kc /s. Built -in crystal calibrator. 
We also have 5 T.F.946 models left at the sane ridiculous price of [50. which are the 
same as above. but freq. range 20-80 tnc /s in 2 bande with F.M. deviation up to 
0(10 Kc /a. 
We hold very large stocks of test equipment, teleprinter and telegraph equipment. 
\tillions of new condensers. Industrial valves and components. ('Trade enquiries 
invited.) Send 2/6 for stock list. 

THE TRADING POST 
TECHNICAL DIVISION 

4 CASTLE STREET, HASTINGS, SX. Telephone: Hastings 2875 

WW-132 FOR FURTHER DETAILS 

Wireless World, November 196 

EDDYSTON E 

COMMUNICATION 
RECEIVERS 

FROM £59 -10-0 
COVERING 1 OKHZ -870M HZ 

ILLUSTRATED LEFT -830/7 HIGH 
GRADE G.P. HF /MF RECEIVER COV 
ERING 300KHZ -30MHZ IN 9 RANGES 
DOUBLE CONVERSION FROM 1.5 
MHZ. PANORAMIC UNIT FOR VISUAL 
DISPLAY 

SEND 6d. STAMP FOR GENERAL 
RECEIVER LEAFLET OR SPECIFY 

FREQUENCY COVERAGE REQUIRED. 
SOUTH COAST EDDYSTONE CENTRE 

COSH & HAMMOND 
29 BEACH RD., LITTLEHAMPTON, SUSSEX.TEL: 4477 

EXPORT WELCOMED -RANGE IN STOCK -COMPONENTS 
WW -133 FOR FURTHER DETAILS 

:ANWA ff%,ìvs 
USED THROUGHOUT THE WORLD. SANWA'S 
EXPERIENCE OF 30 YEARS ENSURES ACCURACY. 
RELIABILITY. VERSATILITY. UNSURPASSED TESTER 
PERFORMANCE COMES WITH EVERY SANWA 
6 Months' Guarantee Excellent Repair Service 
Model P IB C3 7 

Model JP 5D f5 10 
Modal U,501) f7 5 
Model 360 VTR C7 17 
Model AT,1 f11 7 
Model 380CD f13 5 
Model F BOTRO f13 15 
Model 430 -ES f19 O 

Model EM700 f51 0 
PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA MET, oS 

SOLE IMPORTERS IN U.K; 

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

WW-134 FOR FURTHER DETAILS 

LATEST RELEASE OF 

RCA COMMUNICATION RECEIVERS AR88 

BRAND NEW and in original cases -A.C. mains input. 110V 
or 250V. Freq. in 6 bands 535 Kc /s -32 Mc /s. Output impedance 
2.5 -600 ohms. Complete with crystal filter, noise limiter, B.F.O., 
H.F. tone control, R.F. & A.F. variable controls. Price £87/10/ - 
each, carr. £2. 
Same model as above in secondhand cond. (guaranteed working 
order), from £45 to £60, carr. £2. 

SET OF VALVES: new, £3/10/- a set, post 7/6; SPEAKERS: 
new, £3 each, post 10 / -. *HEADPHONES: new, £1/5/- a pair, 
600 ohms impedance. Post 5/ -. 
AR88 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil- 
lator coil L55. Price 10 /- each, post 2/6. RF Coils 13 & 14; 
17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post. 
By -pass Capacitor K.98034 -1, 3 x 0.05 mfd. and M.980344, 
3 x 0.01 mfd., 3 for 10 / -, post 2/6. Trimmers 95534 -502, 2 -20 p.f. 
Box of 3, 10 / -, post 2/6. Block Condenser, 3 x 4 mfd., 600 v., 
£2 each, 4/- post. Output transformers 901666 -501 27/6 each, 
4/- post. 

Available with Receiver only. 

S.A.E. for all enquiries. If wishing to call at 

Stores, please telephone for appointment. 

MARCONI SIGNAL GENERATORS 

TYPE TF -144G 

Freq. 85Kc /s- 25Mc /s in 8 ranges. Incremental: +/- 1% at 1Mc /s. 

Output: continuously variable 1 microvolt 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, 40-10 c /s. Consumption approx. 40 watts. Measure- 
ments: 191 x 121 x 10 in. The above come complete with Mains 
Leads, Dummy Aerial with screened lead, and plugs. As New, in 
Manufacturer's cases, £40 each. Carr. 30/ -. DISCOUNT OF 
10% FOR SCHOOLS, TECHNICAL COLLEGES, etc. 

W. MILLS 3 -B TRULOCK ROAD, TOTTENHAM, N.17 

Phone: Tottenham 9213 OPP- 

www.americanradiohistory.com
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HRO RECEIVER. Model 5T. This is a famous American High Frequency 
superhet, suitable for CW, and MCW, reception crystal filter, with phasing 
control. AVC and signal strength meter. Freq. range 50 kc/s. to 30 mc/s., 
with set of nine coils. Complete HRO 5T SET (Receiver, Coils and Power 
Unit) for £30, plus 30/- caer. 
COMMAND RECEIVERS; Model 6-9 Mc /s., as new, price £5/101- each, 
post 51 -. 

COMMAND TRANSMITTERS, BC -458: 5.3-7 Mc /s., approx. 25W 
output, directly calibrated. Valves 2 x 1625 PA; 1 x 1626 osc.; 1 x 1629 
Tuning Indicator; Crystal 6,200 Kc/s. New condition- £3 /10/- each, 10/- 
post. 
(Conversion as per "Surplus Ra dio Conversion Manual, Vol, No. 2," by 

eeaa R. C. Evenson and O. R. BB 

AIRCRAFT RECEIVER ARR. 2: Valve line -up 7 x 9001; 3 x 6AK5; and 
1 x 12A6. Switch tuned 234 -258 Mc /s. Rec. only £3 each, 7/6 post; or Rec. 
with 24 v. power unit and mounting tray £3/10/ - each, 10 /- post. 

RECEIVERS: Type BC -348, operates from 24 v D.C., freq. range 200 -500 
Kc;s, 1.5 -18 Mc/a. (New) £35.0.0 each; (second hand) £20.0.0 each, good 
condition, carr. 15/- both types. 
MARCONI RECEIVER 1475 type 88: 1.5 -20 Mc /s, second -hand condition 
£10.0.0 each. New condition £25.0.0 each, carr. 15/ -. 

RACAL EQUIPMENT: RA. 17 Outer Metal case for receiver available, as 

new, £10 each, carr. £1. Frequency Meter type SA20: £35 each, carr. £1. 
Frequency Counter type SA21: £65 each, caer. 30/ -. Diversity Switching Unit 
type MA. 168: £35 each, post 10 / -. Receiver Converter SA.80: 25 Mc, s- 
160 Mc /s, £40 each, caer. £1. 

ROTARY CONVERTERS: Type 8a, 24 v D.C., 115 v A.C. @ 1.8 amps, 
400 c/s 3 phase £8/10/ - each, 8/- post. 24 v D.C. input, 175 v D.C. @ 40mA 
output, 25/- each, post 2 /-. 

CONDENSERS: 150 mfd, 300 v A.C., £7/10,1- each, caer. 15/ -. 40 mfd, 440 y 

A.C. wkg., £5 each, 10 /- post. 30 mfd, 600 v wkg. D.C., £3/101- ach post 10 / -. 
15 mfd, 330 v A.C. wkg., 15/- each, post 5/ -. 10 mfd, 1000 v, 12/6 each post 2/6. 
10 mfd 600 v,13/6 each, post 5/ -. 8 mfd, 1200 v, 12/6 each, post 3/ -. 8 mfd, 600 v, 
8/6 each, post 2/6. 4 mfd, 3000 v wkg., £3 each, post 7/6. 2 mfd, 3000 v wkg., £2 
each, post 7/6. 0.25 mfd, 32,000 v, £7 /10 /- each, care. 15/ -. 0.25 mfd, 2Kv, 4/- 
each, 1/6 post. 0.01 mfd. MICA 2.5 Kv. Price £1 for 5. Post 2/6. Capacitor: 
0.125 mfd, 27,000v wkg. £3.15.0 each, 10 /- post. 

AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 each, carr. £1. 

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base 2 c /a. 750 Kc /s. 
Bandwidth up to 5 Mc /s. Calibration markers 100 Kc /s. and 1 Mc /s. Double 
Beam tube. Reliable general purpose 

t30 each, -each /1 1 

each, 30/- carr. 
COSSOR 1035 OSCILLOSCOPE, £ 
COSSOR 1049 Mk. III, £45 each, 30/- carr. 

RELAYS: GPO Type 600, 10 relays @ 300 ohms with 2M and 10 relays 
50 ohms with 1M., £2 each, 6/- post. 
12 Small American Relays, mixed types £2, post 4/ -. 

Many types of American Relays available, i.e., Sigma; Allied Controls; Leach; 
etc. Paces and further details on request 6d. 

GEARED MOTORS: 24 v. D.C., current 150 mA, output 1 r.p.m., 30/- each, 
4/- post. Assembly unit with Letcherbar Tuning Mechanism and potentio- 
meter, 3 r.p.m., £2 each, 5/- post. 

Actuator Type SR-43e 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch 
screw thrust, reversible, torque approx. 25 lbs., rating intermittent, price £3 

each, post 5/ -. 

SYNCHROS: and other special purpose motors available. British and American 
ex stock. List available 6d. 

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec 
6,000 ohms. Price 25/ -, post 5/ -. 

AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and valves, 

relays, magnetic clutches, motors and plug -in amplifiers, with many other items, 
price £7/10/ -, £1 carriage. 

FOR EXPORT ONLY: B.44 Trans -ceiver ML III. Crystal control, 60- 

95 Mc/s. AMERICAN EQUIPMENT: BC-640 Transmitter, 100 -156 
Mc /s., 50 watt output. For 110 or 230 v. operation. ARC 27 trans- ceivers, 
28 
BC-778 

v. D.C.ninput. Also have associated equipment. BC-375 Transmitter. 

GRC 32A Filter D.C. Power Supply F-170/GRC 32A: 
Power 

Cabinetl 

supply, 

CY 128816RC 32A; Antenna Box Base and Cables CY 728 /GRC; Mast 
Erection Kits, 1186 /GRC; Directional Antenna CRD.6' Comparator Unit, 
CM.23; Directional Control CRD.6, 567/CRD and 568 /CRD; Azimuth 
Control Units, 260 /CRD Tat Set URM.44, complete with Signal Generator 
TS.622 /U. 

SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £21101- each 
post 6 / -. 

CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps., £21101- each, carr. 12/6. 

AUTO TRANSFORMER: 230 -115 v.; 1,000 w. £5 each, carr. 12/6. 230 -115 v.; 
300VA, £3 each, carr. 10 / -. 

OHMITE VARIABLE RESISTOR: 5 ohms, 51 amps; or 2.6 ohms at 4 amps. 
Price (either type) £2 each, 4/6 post each. 

POWER SUPPLY UNIT PN -12B: 230 v. A.C. input, 395-0-395 v. output 
300 mA. Complete with two x 9H chokes and 10 mfd. oil filled capacitors. 
Mounted in 19in. panel, £6 /10 /- each, £1 carr. 

TX DRIVER UNIT: Freq. 100 -156 Mc/s. Valves 3 x 3C24's; complete with 
filament transformer 230 v. A.C. Mounted in 19:n. panel, £4 /10 /- each, 151- carr. 

ALL GOODS OFFERED WHILST STOCKS LAST IN "AS IS" CONDITION UNLESS OTHERWISE STATED 

POWER UNIT: 110 v. or 230 v. input switched; 28 v. @ 45 amps. D.C. output. 
Wt. approx. 100 lbs., £17110/- each, 30 /- carr. 

switched; 
UNITS suitable 

for above £7 /101 - each, 15/- care. 

DE -ICER CONTROLLER MK. III: Contains 10 relays D.P. changeover heavy 
duty contacts, 1 relay 4P, C /O. (235 ohms coil). Stud switch 30-way relay operated, 
one five -way ditto, D.C. timing motor with Chronometric governor 20-30 v., 
12 r.p.m.; geared to two 30 -way stud switches and two Ledex solenoids, 1 delay 
relay etc., sealed in steel case (4 x 5 x 7 ins.) £3 each, post 7/6. 

MODULATOR UNIT: 50 watt, part of BC -640, complete with 2 x 811 valve,, 
microphone and modulator transformers etc. £71101- each, 15/- care. 

ADVANCE TEST EQUIPMENT: VM78 A.C. Millivoltmeter (transistorised) 
£55 each; TTIS Transistor Tester (CT472) £37/10/- each; VM77C Valve 
Voltmeter £40 each. Carr. 10 /- extra per item. 

NIFE BATTERIES: 4 v. 160 amps, new, in cases, £20 each, £1 10/- carr. 

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters 
0 -9999, with locking and reset controls mourned in a 3in. diameter case. Price 
30/- each, postage 5 / -. 

UNISELECTORS (ex equipment): 5 Bank, 50 Way, 75 ohm Coil, alternate wipe, 
£2/S¡- each, post 4/ -. 

FREQUENCY METERS: BC -221, meter only £30 each, BC-221 complete with 
stabilised power supply £35 each, carr. 15/ -. LM13, 125- 20,000 Kcls., £25 each, 
cur. 15 / -. TS.175 /U, £75 each, carr. £1. TS323 /UR, 20 -450 Mc /s., £75 each, carr. 
I5 / -. FR -67/U: This instrument is direct reading and the results are presented 
directly in digital form. Counting rate: 20- 100,000 events per sec. Time Base Crystal 
Freq.: 100 Kc /s. per sec. Power supply: 115 v., 50/60 c /s., £100 each, carr. £1. 

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 c /s- 
22 Kc/s., directly calibrated. Power supply 1.5 v.-22 v. D.C. £12110)- each, carr. 
15/ -. 

CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis- 
tence complete with nu -metal screen, £3110/- each, post 7/6. 

APNI ALTIMETER TRANS. /REC., suitable for conversion 420 Mc s., com- 
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 10, -. 

MARCONI 

FIRZ HILL 

SOLATRON 

AIRMEC 
POLARAD 

PHILLIPS 
DAWE 

TEST EQUIPMENT 
TF-142F 
TF-1274 
TF-1275 
TF-1067/1 
TF-899 
TF-978 
TF-894A 
TF-868 
TF-329G 
TF-428/2 
TF-428/1 
TF-726C 
TF-934 
6075A 
TF-987/1 
TF-956 
V.200 
5810 
CD-5I3 
CD-513-2 
AW-553 

Distortion Factor Meter .. .. £85 each 
VHF Bridge Oscillator .. .. £75 each 
VHF Bridge Detector .. £75 each 
Heterodyne Frequency Meter .. £85 each 
Valve . . . . . £ 3 5 .. .. £35 each 
VHF Admittance Bridge .. .. £85 each 
Audio Tester .. .. .. .. £55 each 
Universal Bridge .. £75 each 
Circuit Magnification Meter . £45 each 
Valve Voltmeter .. £12 10 - each 
Valve Voltmeter £8 10 - each 
UHF Signal Generator £85 each 
Deviation Test Meter £35 each 
Deviation Test Meter .. £85 each 
Noise Generator .. . .. £20 each 
(CT.44) A.F. Absorption Wattmeter £20 each 

Sensitive Valve Voltmeter .. £35 each 
Incremental Inductance Bridge .. £75 each 

Oscilloscope .. .. 
Oscilloscope . .. 
Power Amplifier . 

Type 701 Signal Generator . . 

Type MSG-1 Microwave Signal 
950 -2400 Mc /s .. .. .. 

Type GM-6008 Valve Voltmeter.. 
Type 402C Megohm Meter .. 

.. £45 each 
£47 10 - each 

£30 each 
£50 each 

Generator, 
.. £100 each 
.. £35 each 

.. £12 each 

CANADIAN C52 TRANS /REC.: Freq. 1.75 -16 Mc /s on 3 bands. R.T. 
M.C.W. and C.W. Crystal calibrator etc., power input 12V. D.C., new cond. 
complete set £50. Used condition working order £25. Carr. on both types £Z /10 /-. 
Transmitter only £7/10/- (few only) Carr. 15/ -. Power Unit for Rec., new £1/5/-, 
Used power units in working order £2 /S / -. Carr 10 /-. 

AVOMETERS: Model 47A, £10 each, 10 /- post. Excellent secondhand cond. 
(meters only). 

DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each 
0.9 ohms. Tolerance ±I % £3 each, 5/- post. 90 ohms per step. 10 positions, 
total value 900 ohms. 3 Gang. Tolerance zil% £3 /101- each, 5/- post. 

TELESCOPIC ANTENNA: In 4 sections, adjustable to any height up to 20 ft. 
Closed measures 6 ft. Diameter 2 in. tapering to 1 in. £5 each + 10 /- carr. Or 
£9 for two + £1 caer. (brand new condition). 

COAXIAL TEST EQUIPMENT: COAXWITCH- Mnfkn. Bird Electronic 
Corp. Model 72RS; two-circuit reversing switch, 75 ohms, type "N" female 
connectors fitted to receive UG -21 /U series plugs. New in tins., £6/10/- each, 
post 7/6. CO -AXIAL SWITCH -Mnftrs. Transco Products Inc., Type 
M1460 -22, 2 pole, 2 throw. (New) £6/10/- each, 4/6 post. 1 pole, 4 throw, 
'l'ype M1460 -4. (New) £6 /10 /- each, 4/6 post. 

PRD Electronic Inc. Equipment: FREQUENCY METER: Type 587 -A, 
0.250 -1.0 KMC/SEC. (New) £75 each, post 12/6. FIXED ATTENUATOR: 
Type 130c, 2.0 -10.0 KMC /SEC. (New) £5 each, post 4/ -. FIXED ATTENU- 
ATOR: Type 1157S -1, (new) £6 each, post 5/ -. 

CALLERS BY TELEPHONE W. MILLS 
3 -B TRULOCK ROAD, TOTTENHAM, N.11 

APPOINTMENT ONLY Phone: Tottenham 9113 
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` 
DIODES. Ex empt.. 
Silicon. 150 PIV.10 amp. 
4 for 10/ -. 150 PIy. 20 
amp. 4 for LI. 

MICRO SWITCHES. 
Miniature button type. 
10 /. doz. P. & P. 1/8. 
THERMOSTATS. I' 
., r x 1i. O.C. above 

120 °F. 11s. 250v. 5/- ea. 

New 7500H inductors 
5/- doz. 

Mixed 1 and 
resistors, 250 for 12 6., 

COMPUTER PANELS (as 
shown) tin. x 41n. 10 for I0/- + LARGE CAPACITY 
1/8 p. & p. Guaranteed min. 35 ELECTROLYTICS. 4i hi, 
translators; 25 for LI p. & p. 8/8 21n diam. Screw terminals. 
min. 85 transistors; 100 for LS / -. 4,000µF 72V d.c. wkg. 7 6 p & p. 6/8. min. 850 transistors; 10.000µF 25V d.c. wkg. 7 6 1.000 for L30 + corr. 25.000µF 12V d.c. wkir. 7, 6 
GIANT PANELS 5r x 4' min. 11' x 41' screw terminals- 
20 transistors 9 x 56 AR. In- 2600µF 55V d.c. wkg. 6/. ea. Motors. resistors, capacitors etc. 
3 for LI + 2/- P. & P. NEW PLESSEY CAPS. As above. only 21 transistors. 
70 diodes. 82 min. 1 /10thW li'x41' 5000µF 55V d.c. 
resistors. 3 for 25/ -. P. k P. 2! -. wkg. S!. es. 

1' x 3' 2000uF 25V d.c. wkg. 
6 1'p 
NEW SPRAGUE CAP - 
ACITORS. 0.22µF 250V 
S/. doz. 1'. & P. 1 /.. 
4µF 150V. 5/ -doz. P. & P. 11.. 

Tantalum -2.2µF 50V non- 
polar. IO /- doz. P. & 1'. 1,.. 

POWER TRANSISTORS sin. to 25174 ex. 
egpt. on Finned Heat Silk. LI for 4 + 5/- p. & p. 

PANELS with 2 power transistors aim. to 0C28 on 
each board + components. 2 boards (4 x 0C28) 
10,! -, p. & p. 2/-. 

MINIATURE GLASS NEONS. 12.6 doz. 

TRIMMER POTS on 2' x 4' bde. + Ta. capa. and 
other mmponente. 10011. 5000. 15K, 20K. Please 
state requirements. 5 for I0 /- + 21- P. & P. 

DESK TELEPHONES 
lbmPlete with dial cradle. 
lire connection block, re- 
ceiver etc. 

OVERLOAD CUT OUTS. Panel mounting In the 
following value 5/- *met': II: :1. 4 aim,. 

EXTRACTOR /BLOWER FANS 
pPAPSTI 100 C.F.M.41 x 41 x 2111. 
2f400 1t.P.M. 200 /250 volt A.C. 

Very clean, smooth 
running fana. guanul- B teed working. SO /- 
W. POSt tot. 

Noe new but work- 
able . Suitable for 
all applications. 

p. 
each. 

p. & p. b / -, . Two for 
39/8 poet free. Four 
for 70/- post free. 

KEYTRONICS 
52 Earls Court Road, London, W.8. 

MAIL ORDER ONLY 01.478.8499 

WW -137 FOR FURTHER DETAILS 

TRANSFORMERS 

COILS 
LARGE OR SMALL QUANTITIES 

CHORES TRADE ENQUIRIES WELCOMED 

SPECIALISTS IN 

FINE WIRE WINDINGS 
MINIATURE TRANSFORMERS 

RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 

ELECTRO -WINDS LTD 
CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 

123 PARCHMORE ROAD, THORNTON HEATH, SURREY 
01 -653 2261 CR4.8LZ EST. 1933 

N -139 FOR FURTHER DETAILS 

Wireless World, November 196 

NÎIIVDI' for Integrated Circuits 
LINEAR 

INTEGRATED 
CIRCUITS FOR 

ALL YOUR 
j L - REQUIREMENTS 

Plessey Type SL403A 3 Watt Audio Amplifier 48/6 
G. E. Type PA230 Low Level Amplifier 21/- 
G.E. Type PA234 1 Watt Audio Amplifier 23/- 
G.E. Type PA237 2 Watt Audio Amplifier 34/- 
G.E. Type PA246 5 Watt Audio Amplifier 57/- 
RCA Type CA3000 D.C. Amplifier 54/9 
RCA Type CA3011 Wide Band Amplifier 20/- 
RCA Type CA3020 f Watt Wide Band Amplifier 32/- 
RCA Type CA3028A Differential /Cascade Amplifier 1120 MHz) 20/- 
RCA Type CA3029 Operational Amplifier 55/2 
RCA Type CA3035 Ultra High Gain Amplifier 30/- 
Mullard Type TAA263 A.F. Amplifier 15/9 
Mullard Type TAA293 General Purpose Amplifier 21/8 
Mullard Type TAA310 Record/Playback Pre -Amplifier 32/- 
Mullard Type TAA320 MOS L.F. Amplifier 13/5 
G.E. Type 2N5306 Darlington Pair 11 /6 
G.E. Type D13T1 Programmable Unijunction Transistor 10/8 
Add 1!- each to the above Lc.s. for data sheets if required. Data sheets may be purchased 

separately at 1/6 each post free. 

Send now for our COMPONENTS CATALOGUE at only 2,'- post free. This catalogue 
is packed with information on a host of up -to- the -minute components by leading 

manufacturers. Included are International Rectifier Products, Resistors, Capacitors, 
Veroboard, Plugs and Sockets. switches etc. 

Please note that all goods supplied by us are brand new and guaranteed to fully conform 
to the manufacturer's published specifications 

DISCOUNTS: Order Value of £5 -10 %. Order Value over £10 -15 %. Cash with order 
nloase Pnst and packing 1.6 per order 

STONE LANE KINVER 
STOURBRIDGE WORCS 
Telephone KINVER 2099 

WW -138 FOR FURTHER DETAILS 

i 
ARE YOU QUALIFIED TO MOVE. 

if you are n Design Engineer or in systems test. technical 
sales. production engineering. field service or technical writing. 
let ELECTRONICS APPOINTMENTS help you They are in 
consultation with almost 800 companies on all aspects of 
electronic engineering. 
Among our current vacancies are the following. - 

Senior SM.. Engineer, H N C standard. with extensive selling 
experience in computer or computer peripheral field 

Salary L3,000. London based 
Senior Deign Engineer, H N D or equivalent. as Assistant 

ei, Chien Engineer. Experience in modern digital control electronics 
nd high speed counting 
El ,500. South Hens based. 

This placement service is entirely free and confidential 
Phone (any time day or night) or write 

ELECTRONICS 
APPOINTMENTS LTD. 

/NORMAN HOUSE 105 109 STRAND LONDON W.C.2 
TEL 01 -836 5557 r / 89 

Our Price Only 

ß7/15/O 
Solve your communication problems with this 
new 4- Station Transistor Intercom system 
(1 master and 3 subs), in de luxe plastic 
cabinets for desk or wall mounting. Call /talk/ 
listen from Master to Subs and Sobs to Master. 
Operates on one 9 v. battery. On /off switch. 
Volume control. Ideally suitable to modernise 
Office, Factory, Workshop, Warehouse, Hos- 
pital, Shop, etc., for instant inter-departmental 
contacts. Complete with 3 connecting wires, 
each 66ft. and other accessories. Nothing 
else to buy. P. & P. 7/6 in U.K. 

OUR 
PRICE 
ONLY 

3gß. 

Same as 4- Station Intercom for two-way instant con- 
versation from MASTER to SUB and SUB to MASTER. 
Ideal as Baby Alarm and Door Phone. Complete with 
66ft. connecting wire. Battery 2/0. P. & P. 4/6. 

7- STATION INTERCOM 
(I MASTER & 6 SUB -STATIONS) in strong metal 
cabinets. Fully transistorised. 3iin. Speakers. 
Call on Master identified by tone and Pilot lamp. Ideally 
suitable for Office Hotel, Hospital and Factory. 
Price 27 Ens. P. is P. 14/6 in U.K. 

r°`Sis` TLEPHONEAMPUFIER 

Why not increase efficiency of Office, Shop 
and Warehouse with this incredible De -Luxa 
Portable Transistor TELEPHONE AMPLI- 
FIER which enables you to take down long 
telephone messages or converse without 
holding the handset. A useful office aid. A 
must for every telephone user. Useful for 
hard of hearing persons. On /off switch. 
Volume Control. Operates on one 9 v. 
battery which lasts for months. Ready to 
operate. P. & P. 3/6 in U.K. Add 2/6 foc 
Battery. 
Full price refunded if returned in 7 days. 

WEST LONDON DIRER SUPPLIES (W.W.). 
169 Kensington High Street, London, W.8 

www.americanradiohistory.com

www.americanradiohistory.com


Tireless World, November 1969 

R +TV 
Complete stereo 
system - 28 gns. 

a113 

RADIO &TV COMPONENTS (Acton) LTD 

21a High Street, Acton, London, W.3. 
also 323 Edgware Road, London, W.2. 
Goods not dispatched outside U.K. Terms C.W.O. All enquiries S.A.E. 

The new Duo general -purpose 2 -way speaker system is beauti- 
fully finished in polished teak veneer, with mat ^hing vynair 
grille. It is ideal for wall or shelf mounting either upright o 
horizontally. 
Type 1 SPECIFICATION. - 
Impedance 10 ohms. It incorperates Goodmans high flux 6 "Y4" speaker 
and 21" tweeter. Teak finish 12' x 6 ;" x 5.1". 4 guineas each. 7/6d. p. ft p. 

Type 2 as type 1. Size 17 1"x10 ,1"61.. Incorporating Elac 10 "x6j' 
10,000 lines and 2 1" tweete". 3 ohms impedance 5; guineas plus 
7/6d. p. Er p 
Garrard Changers from E7.19.6d. p. Et p. 7/6d. 
Cover and Teak finish Plinth E4 15.Od. 7/6d. p. Es p. 

rJ 9GNS. 
Integrated Tri nsistor Stereo Amplifier 

plus 7 /6d.p -F,tp" 

The Duetto is a good quality amplifier, attractively styled and 
finished. It gives superb reproduction previously associated with 
amplifiers costing far more. 
SPECIFICATION 
R. M.S. power output 3 watts per channel into 10 ohms speakers 
INPUT SENSITIVITY: Suitable for medium or high output crystzl 
cartridges and tuners. Cross -talc better than 30dB at 1 Kc /s. 
CONTROLS: 4- position selector switch (2 pos. mono and 2 pos. stereo) 
dual ganged volume control. 
TONE CONTROL: Treble lift and cut. Separate on 'off switch. A preset 
balance control . 

TEAK FINISHED CASE 

8 GNS. 
plus 7.6 p & p 

Built and tested 

SPECIFICATION 
Sensitivies for 10 wan output at 1 KHz into 3 ohms. Tape Head: 3mV let 31 i.p.s.l. Mag P,U.: 
2 mV. Car. P.U.: 80 mV. Tuner: 100 mV. Aux. 100 mV. Tape/Rec. Output: Equalisation for each 
input is correct to within i 2dB (R.I. A A I from 20 He to 2OKHa. Tone Control Range. Bess 

13 dB at 60 Hz. Treble ! 14 dB at 15 KHz. "otsl Distortion: for 10 watt output) < 1.5 %. 

Signal Noise: < -80dB. AC Mains 200.250v. Size 12 }" long. 41" deep, 21" high. 

c/1lG lN 
INTEGRATED HIGH 

FIDELITY TRANSISTOR 

STEREO AMPLIFIER 

13 1 GNS. +7 /8 p. &p. 

SIZE: 121" x 6" x 21" in teak.6nished case 
Built and tested. 

SPECIFICATION 
OUTPUT: 10 watts Der channel into 3 to 4 ohms speakers 120 watts) monoral. 
INPUT: 6- position rotary selector switch 13 pos mono and 3 pos. stereo). P.U. Tuner. Tape 

and Tape Rep. out Sensitivities: All Inputs 100 mV into 1.8M ohm. 
FREQUENCY RESPONSE. 40HZ40KHa 22DB. 
TONE CONTROLS. Separate bass and treble controls. TREBLE 13d13 lift and cut at 15KHal 
BASS. 15dB lift and 25dB cut let 50Hz). 
VOLUME CONTROLS: Separate for each channel. AC MAINS INPUT: 200 -240v. 50 -80Hz. 

Viscount Mark II for use with magnetic pick ups specification as above Fully equalised for 

magnetic pick ups Suitable fo cartridges with minimum output of 4mV cm sec at 1kc Input 
Impedance 47k 15 pris plus 7 6 p &p 

SPECIFICATION 

OUTPUT: 10 watts into a 3 ohms speaker. 
INPUTS. 11) for mike 110 m v.) Input 121 for gram. radio 1250 

m v.l indlvdual bass and treble control. 
TRANSISTORS: 4 silicone and three germanium. 

THE RELIANT MK.II 
Solid State 
General Purpose Amplifier 
In teak -finished case 

s GNS. 
7: 6 p & p 

MAINS INPUT: 220/250 volts. 
SIZE: 10T" x 41" e 211 
MIKE TO SUIT (CRYSTAL): 12/6d. 1/8d. p. & p. 

8" a 5" soeeker 14/8.. 1+ 3/- p & p. 

Mk. 1 SSlns. + 7 /13d. p. & p. lau Teak- finished case. 

X101 10w. SOLID -STATE HI -FI AMP 
With Integral Pre -amp. 
Spanhuuons Pow. Output Imto 3 ohms spaskel 

I l 10 want &Inutivity Hot rated output/ IM into 3K 

ohms 1033 microampl Total Distortion In I Kntl At 

P r 5 watts 035 %. At rated output 1 5% Frequency 

p ie Response Minus 3 dB points 20 rat and 40 Eec 

Speaker 34 ohms 13 15 ohm may be usad/ Supply 

voltage 24v 0 C at 800 mA 16/24y my be madi 

69/6 plus 26 p&p 
CONTROL ASSEMBLY: (including misses and aepeitorsi 1 volume Price EV-. 

2 Treble Pan 5/ -. 3 Coreprehensne bass and treble Pea I0 /.. The above 3 

items can be purchased to use with the )001 POWER SUPPLIES FOR 6101: 

P101 M Imoal 35/- p & p 4/6 P101 Ist.aol 42/B p & p 4.6 

THE DORSET 
600mW Output) 

£5.5.0 
plus 7 6 p & p 

Circuit 2.6. FREE W TH PARTS 

MAINS POWER PACK KIT: 
9/8 setea. 

7- transistor fu ly tunable M.W.-L.W. superhet portable - 
with baby alarm facility Set of parts The latest modulized 

and pre- alignment techniques makes to /s simple to build 
Sizes: 12 "s8 "s3" 

ELEGANT SEVEN 
MK. III 
(350mW Output) 

£4.9.6 
plus 7/6 p & p 

Circuit 2/6 FREE WI-hl PARTS 

MAINS POWER PACK 
KIT: 9/8 extra. 

7- translator tuNy tunable M- W - -L -W. weariest portable. 
Set of parts. Comp ate with all components. including ready 

etched and drilled printed circuit board -back printed for 

foolproof construct /on 

50 WATT AMPLIFIER 

AC MAINS 200 -250V 

27 gns. 
plus 20 p & p 

An extremely reliable general purpose valve Amplifier 
with six electronically mixed inputs Suitable for use with 
mics. guitars. gram. tuner. organ, etc Separate bass and 

treble controls Output impedance 3. 8 and r5 ohms 

CYLDON 2 TRANSISTOR 
U.H.F. TUNER 

Brand new Complete with orco:: r :ngi.ir: 

£2.10 . t p &c 

MOTEK 
3 speed 2 track Tape Deck complete with 
heeds. takes 7in. spool. Incorporating 3 
motors A C mains. 240 volts. listed at 
(21,00 

Our Price £9.19.6 
plus 10 p & p 

SPECIAL OFFER 
Complete stereo systems comprising BALFOUR 4 speed aul, 

player with stereo head 2 DUO speaker systems size 12 x 61 . 

51. Plinth (less cover) and the DUETTO stereo amplifies 
All above items 

19 GNS.. : . 
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INTEGRATED CIRCUIT 
AMPLIFIERS 

CA3006 RF Amplifier with looms /a bandwidth. 
Max. dissipation 28mW. For use as RF amplifier, 
balanced mixer, product detector or self- oscillating 
mixer. 27/- 
CA8012 Wide Band Amplifier (up to 20mc /s), suit- 
able as IF Amplifier for VHF /FM receivers. 22/- 
CA8020 General Purpose Audio Amplifier of 550mW 
output. 30/- 
CA3086 Buffer Amplifier consisting of two "super- 
alpha" pair of transistors suitable for stereo pick-up 
systems. 19/- 
The above four I.C'e are in TO5 encapsulation. 
PA222 Audio Amplifier providing a max. output of 
1.2 watts. 66/- 

1 watt, 
Audio Amplifier providing a max. output of 

PA2S7 2 watts Audio Amplifier. 40/- 
The above three LC'a are in epoxy moulded double 
four -In -line package. 
IN0170900 General Purpose operational amplifier in 
TO -99 case. 40/- 
TAA263 3 -stage direct coupled amplifier for use 
ftom DC to 800kc /s; 70mW dissipation. Output 
IomW into 150o load. 15/- 
TAA298 3 -stage amplifier with connection brought 
out to the individual leads. Bandwidth 800kc /s. 
160mW dissipation. Output 10mW into 150e load. 

TAA820 MOST Input stage bi-polar followed by a bi -polar 
transistor stage. 200mW dissipation. 13 /- 
Data sheets are available for all the above I.C's, 

WESTINGHOUSE EPDXY ENCAPSULATED 
WIRE ENDED MINIATURE RECTIFIERS 

155399, 1.000 p.i.v., 1.5 amps D.C.; Max. surge 50A diameter 
140in. Overall length (with leads) 2 31n. 4/8. 

155408, 1,000 p.l.v., 3 amps D.C.; max. surge 200A. Diameter 
2101n.: overall length (with leads) 2.6751n. 6/3. 

ZENER DIODES 
300m W wire ended, 10"- tolerant* 

K8139A 3.99 K6168A 6.8V 
K8147A 4.79 D814A 7.59 
Kt11O6A 5.69 11814E 8.8V 

All at 3/6 
5 watts pad Nomad 15% totems. 

229 D816A 399 D816G 
27V D818B 479 1318613 
339 13816V 56V 13817A 

All at 7/6 
8 watts Mad 1198864 15°ó bMrases 

4.7V 08151 8.3V D815V 
5 8V 0810A 109 08150 
68V D815B 12V 0815D 

All at 7/6 

D614V 5.5V 
D8140 110V 
D814D 12.6V 

669 D8178 
82V D817V 

100V D8170 

159 D8I6E 
18V D815% 

SPECIAL OFFER OF 
PNP GERMANIUM TRANSISTORS 

AC164, larg .ignal type, suitable for class 'B' output and 
oscillator applications. Max. collector -base voltage -26V. 
Max dhleipation 200mW. Audio power output per pair 400mW 
free air or 1.1W on beat sink. Price, per pair, 6/- 
8011111 PNP Bias Stabilizing Transistor. Max dlulpation 60mW. 
Max. collector -bas. voltage -3V. Max collector current 30mA. 
Price. each P: 

SILICON MATCHED DIODE PAIRS man Two diode. In common TO92 epoxy cas.. Separate 
anode lead* and Joint cathode. Diodes are statically and 
dynamically balanced. Max. averse votage 90V. Max. dis- 
sipation 200mW. Suitable for TV horizontal phase discriminators 
and .Imper application.. Peke 3/- each. Considerable discount 
for quantities. 

BRAND 

DIGITAL VOLT- OHIIMETBR BH 2-8 

Electro- mechanical Instrument with sequential 
energization of electro- magnetic relays. Projection 
system display. Automatic range and polarity 
selection. 
Voltage measurement range: 

0.01 to 1,000V. D.C. only. 
Accuracy: ± .2% ± 1 digit 
Input resistance: 1 megohm minimum 

Resistance measurement range: 
100 ohms to 1999 k /ohms 

Accuracy: ± .3% ± 1 digit 
Time of measuring cycle: 3 seconds 
Sampling: Hand- operated, local or 

remote 
Power supplies: 115V./230V. mains 

PRICE - f 128.0. 0 
TRIACS TYPE 40482 

Gated bi- directional Silicon Thyristors with integral 
trigger. The trine will control up to 1440 watts at 
240V mains frequency. Supplied complete with data sheet and application sheets for motor control and 
dimmer circuits. 37/8 each 

oA2 616 

0A40 
/A3 p/_ 

óá 10 
002 17/- 

Ú1 á9e 
1A6 3l 
lAaOT 85//e 
1A7OT /8 
115110T / 
11324 80I 
11áO 8M 

1060T 
1Ha0T 
IIA 
1NOOT 
IQOQT 1 
1114 

189 8/a 
154 5/e 
185 /- 
ITS 6 
ITSOT /- 

- lU4 
1118 6/6 
1 4É B 7/ 
1x2 25/- 
2A3 Ä - 
2C40 164015/- 
2051 8 
2C53 7 
2CWS 1 6AU81T 
21P21 
2B22 e//e. 6ÁU8 

9$5I/- 

2E24 /- 8AV6oTA!- 
2E96 

16/- 2x2 f- BAVE N 
3A3 11/. 6AW8A 
3A4 4/- 11/- t BoT 1Qa- 

6AZ4oTB 

31124 $0/- 6A1507 9/- 
3826 e 181- 
3C45 85/- 6840 18/6 
306 3/3 6B7 ,/ 
3021A 5t1/- 61181 3/. 
3E29 1- 813A6 4/5 
3Q4 /- 6868 5/- 
3Q6oT /- 6BPS 18/- 
384 /- 6BPS 6/. 
3v4 1- 680611$/- 
4.125A SBHB 8re 

1E01- CEP; 8/6 
4250A 613K4 $1/- 

230f- 6BK7A 10/- 
4-400 800¡- 6BL7UTA 
4832 W/ 12/- 

4Cx2508 

4HA5 
>é 

4THA 5/- 
OAR4 11/- 
0C22 /- 
5021 /- 
8640Y 11/_ 
6U40 8 
511408 7/8 
8V40 /- 
591113T 
5Z9 /- 

8Z40 /6 
524/7 8/- 
8/301D 
8580 d 
6AB4 
BAC7 / 
6AP4A $/ 
6A06 4/- 
6A07 7/6 
6AE6 10/- 
BAJ8 5/6 
SAKb 45- 
6AK5W /. 
6AK6 lj/ 
6AK7 
6AL3 / 
6A1ó 
8AM8 
6AM8 
61Q5 e/$ 
6AQ6 
6Aß6 
BARE 
BÁ98 /- 
BÁ870 18/. 
6AT6 5/- 

68X4 18/- 
68N6 8/_ 
8805 5/. 
811060771 

66Q7A 7/6 
/- 

613E7 7/- 
68E8 3/- 
6E87 
6BW61 . 
eBw'7 18/8 
6BZ8 5/- 
BBZ6 8/e 
6C4 61- 
6C9 17/3 
6CB6 5l6 
BCD6GA 

60117 6/. 
eCH6 11/- 
6CL6 10/- 
6CU8 13/- 
BCW4 12/6 
6CY5 5/- 
WY] 12/- 
61,3 8/- 6Ú46T 

ODE 3/6 6178 
181- 

6DQe818 /- 6V60T 6/6 
6D54 15/. 6X4 
MIAs 11 /- 6x5GT 5/8 6587 6/6 6X8 11 /- 
65.77 7/. 6Y60 121 
6P8 14/_ 624 

1 
5/ /a 

6811 
811 

7136 12 /8 
68'13 71- 7B7 7/6 
6F14 12/. 7C3 61 
6FI6 11/- 7P8W 17/8 
6P17 /- 794 18/- 
8918 11 /- 7Z4 66/ /6 
6572 5/5 988 
68'23 15/6 98w6 8/6 
68'24 13/6 3 6 10C2 10/- 
6F23 10D1 
8828 14/- loD2 $Ì- 
6088 11/- 1081 18/- 6058 - IOF9 10 /- 
624 6/5 10F19 /- 
6J50T 5/- IOLI 8/- 
657 8/5 10LD1111/- 
8K60T 10 /- 10P13 111 /- 
617 6/6 lOP14 10/- 

8825 

20 
ß623 10/- 11 D3 á/- 
6K26 6 
6L6GT 

I. 
11E2 / 

61.7 6/8 11X3 0/- 
81.18 12AB5 10 /- 

L C6 020 6 12Á 7/6 
8N /- 12ÁD6 7,8 
6P1 12A117OT 

6Q4á 7/8 12AL5 /- 
6571 7/. 12AQ6 6/. 

FULLY 
GUARANTEED 

682 8/- 

68A7 //é 
6ttC'7 18M 
6807 e/E 

BBJ7 '/e 
681E7 9 
68L7oT 06 
68570T 6/- 
88Q7 8/- 
68E7 716 
6887 4/- 
6T8 8/8 

12AT8 
2AT7 8/ 

5/- 
1 

12AUg 5/8 
12AU7 6/- 
12AV6 
12AV7 /- 
12AZ40 

12AZ7 
1281,7 1816 
12B4Á 10/- 
12BA8 8 
12BÁ7 18 
12R56 á8/J66 

12BH7 
12BY7 10/- 

12C8 2cU8 le/. 
12E1 $6/- 
12E14 55/- 
12J5oT 4/- JT 8/- 
1212K8 

70 
10/- 

12K7oT 7/- 
1288 
12Q7/ 5/- 
128C7 
12807 - 
128117 
128J7 
128K7 - 
128L7GT 

128N7oT / 

128Q7 $/. 
12887 5/6 
1187 16/- 

t /6 

20L1 20/- 
2081 10/- 20. 
2084 

P3 
BO13¡- / 

211P5 /- 

7825C5 Ió0T 7/6 
25240 6/- 
25Z60T 

18/- 
30A5 - 
30AE3 8Ì. 
30C1 6/5 
30C15 16/- 

30C17 16/- 
311018 15/. 
30FLI 1 /5/- 

301,112 

30FL1318/8 

3OFL1418/8 

3011 
15q/8 

3OL18 17/- 
30L17 17/- 
3íP12 16/- 
30018 7/- 
30P12 15/- 
30PL1 15/8 
30PL1318/- 
30PL1417/- 
35A8 1 
35A5 111- 

35es 
17/- 

SODO 13/ - 
3SLWOT 9/5 
35w4 5/- 
3623 11 /- 
35240 5/- 
3OZ6OT 7/- 
42 8/- 
6088 18/. 
50B5 7/- 
5006 7/- 
000080 

801ó0T 8/- 
82KÚ 7/6 
63KÚ 16/. 
7881 

6/ 8J - 7501 

83A1 14/- 
á8A1 25/- 
85A2 7/8 
85A3 9/- 
W1A6 46/- 
90AV 46/- 
90C1 12;- 
9004 25/- 
90CV 25/- 
108C1 6/6 
15062 1$/- 
150133 11/- 
151á'B4 11/- 

310A 27/6 
311A 37/8 
328A 40/- 
329 20 /- 
329A 85/- 
71813 70/- 
715C 80/- 
806 100/- 
807 9/e 
811A 30/- 
818 75/- 
8296 60/- 
832A 57/e 6A 340/- 
897 65,/- 
seeÁ 64/. 

7/6 
884 1a- 

955 U- 
4378 95/- 
4544 1 
5545 1501 
6881 A 

5654 /. 
5670 10/- 
5751 12/- 
5706 86í/- 
5814A 12/- 
5894 110 /- 
8080 27/e 
6146 30/. 
614áB 47/6 
8287 616 
6360 NI- 
6550 /- 
6869 47/ 
8922 1$/ 
6909 45/- 
7199 1a/- 
768ß 
7895 /- 

i 16/6 
A1834 
00 15/- 

A7á93 23/. 
AC /HL/DD 

9/- 
AC/TH1 8/- 
CIA 60/- 
CIK 30/- 

BRAND 

CELI l6/- 
CBL31 17/- 
CIA 
CL99 17/5 
DAF4t 10/- 
DAF91 8/6 
DAF92 9/e 
DA F96 7/6 

e61ä- 
1111,91 4/ 
DP 8/11 
DF98 7/9 
DH78 6/6 
01181 11/- 
011101 10/. 
131140 1 
DK91 7/- 
DK92 

8888111/- 
DK98 
1/1.66 65I- 
111138 13/- 

DL91 5/6 
DI.92 7/- 
DID3 41 
01.94 8/- 
UL98 /- 
UI.98 7/ 
01470 5/ 
DM16011/ 
DY70 
DY88 6 
UY87 7/- 
DY8o2 10/- 
2.281 5555/. 
E80CC $1/- 
EBOCF $9/- 
8801 18/- 
6811 2$/. 
E83F 20/- 
K84L 0/8 
E88C $4/- 
E88CC 1$/6 
E90 H 10/- 
E130L 90/- 
E18oF 19/- 
E188CC 

16/6 
E25oF 4$/- 
E283C(140/- 
LAN 4/- 

FIRST QUALITY 
VALVES 

AP42 10/- 
APe01 9/6 
B34 8/- 
891 3/3 
Bc33 0/_ 

BOG 155 
10/5 

BC90 $/- 
BC9l 
BF80 8/- 
BF83 6/6 
BF89 6/5 
BL9l 25/- 

ECBS 12/- 
EC58 18/- 
EC90 1/_ 

é$ 
ECC3a g/- 
EOC40 11/- 
5CC70 17/- 
ECC81 616 
EOC82 E83 - 
ECC84 

516 

ECM W- 
/30091 /- 
BCF80 7/- 
ECFB2 7/- 
ECP83 15/- 
Berm 12/8 
ECF80430a 
ECH42 13f- 
ECH81 5/8 
ECH63 8/8 
ECH84 $/- 
6CL80 9/- 
ECLeI 8/8 
ECL82 5/E 
ECL83 1$/e 
ECUt4 M- 
ECUMS 10/6 

8/$ 
EF9 6/- 
EF37A 6/- 
8839 9/- 
EF40 101- 
EF4l 12/8 
EPOS 14- 
EPOS 13/- 
EPeO 5/- 

EF83 10/- 
EFSB 7/- 
EPOS 8/8 
ESSO 5/8 
EP9t 4/5 
EF92 7/ 
EP93 4/$ 
EP94 5/ 
EP96 5/ 
E1798 4/. 
E1,107 10/- 
EPI83 8/6 
EFIS4 7/. 
EF800 f- 
EP804 /. 
EF811 15/- 
EP812 15/8 
2E814 13/6 
BK2 15/- 
Eló 11Ì- 

sLv6 lpi$ 
HUI 11/- 
ELIO 11/6 

l0/- ELBI 
EL83 
ELM 
ELMO 
EIA6 
EL9p 
KU' 
ELM 
11.360 
EL803 
EL821 
EI.W22 
ELIA) 
EM34 1E/- 
EM71 12/6 
EM80 8/- 
EMeI 8/6 
EM84 7/5 
EMS'? 11/- 
ENI) ,Q 
ENIT 70/- 
EN32 30/- 
EN91 6/6 
EY5I 8/- 
11780 $/_ 
8281 /- 
EY69 11/- 
EY84 10/- 
6288 8/- 

7/e 
5/. 

$/$ 
e/- 

7/- 

17I- 

iá/- 
15/- 

EY87 8/ 
1988 8l 
EZ35 
EZ40 7/ 
EZ41 
EZ80 5/5 
EZ8I 5/6 
EZ90 5/. 
F017 90/- 
PW4/500 

GC' OB 
1E817a 

OCI6D 55/- 
ONO 
OB1oM 

oS10D 
30/- 

051011 40/- 
118129 67/8 
0847X 55/- 
01150 35/- 
OY501 16./- 
0230 718 
aZ31 
oZ32 9/6 
OZ33 16/- 
0234 Cié 
HBC9I b1/- 
HV93 6/6 
HP94 6/8 
HK90 6l6 
ELM 7/6 
HL23DD 

HLDle 42D 

HL92 
ELM I. 
KT8 461- 
KT33C 17/- 
KT38 KU- 
87,44 5/5 
KTSS 30/- 
KM $7l6 
Kill 8/ 
KT78 81 
KT08 $3/- 
KTw63 6/. 
LL4 9/- 
Lp2 8/. 
11891 8/- 

PCL801 
1w 56 $ 

PEN413D01 

PEN38C 8/ 

PEN45 
18/6 ,/- 

PHNOM) 
MEl4W l5/- 

>S8/- 8 
MHO /- PEN3PEN483 7/5 
MHIA 
MIA /- PEN384101- 

MBPEN/T 
6/- 

PEN463DD 

11917 
10/- 11/- 
90/- PF86 11/- 

161112/14 PF818 17/- 

N78 
PP1D0011/- 

14571,8n 

70/- 
N8P2 70/- P1138 

PL39 7/- 

6/6 PABC80 8l 1.1.81 
PC88 11/e Pl.a2 81- 

pCBB 163//4- PL8.9 

P0085 I- p1,504 16/- 
I6 - pP1I.ó0 11515/- 

PCCS8 1 /- PL508 17/8 POC8910/6 PL509 
PCC189 PL801 

pcceoalL- Fl 
1 

PC1.806171- Pxi4 1 
171- PZ26 

PC/18001W- PY3l 30/5/ 
15/- PY32 11/ 

pCP80 $$//6 
PCF82 

516/9/8. 

PY80 
PY33 1 

6/$ 
PCFB< PY81 66II 

PCFeB - !- 
PCP87 18/111- PY83 

PY82 
76/6 

PCF800 5/- PY88 8/- 
PCFBOI 0/- PY600 3p/ 
PCF802 O/- PY800 10/- 
PCFBOO15/- PY801 10/- P 181- PZ30 7f. 

pCH2OÓ6/6 
QQV - 
QQVO3.10 

.8'11 
114i0/.. 

QQV03-2oÁ 
PCL83 18l- QQV08 40A- 
PC1A4 8/9 1101- 
PCL85 9l6 Q883/3 7/6 
FCKSB 9/5 QU37 30/- 

171- Qv03-12 
Ft'l.wa181- 13/- 

QY3-125A 

Q Y4 25111A /- 

QY4-41/- 
300/- 

RIO 20/- 

R03ß56A/- 

ELIO it 
8130 
5130P - 
8F2 /- 

/- 
SP41 /- 
SPS7 - 
BFSI 

SP{ 

/- 
TP7J 1 - 
TP28 
TT2l /- 
TT72 

U18J'XI 3/6 
U19 50/- 

18/6 1120 
U28 
U28 
U31 
U33 
1197 
U00 
U'52 
U78 
U78 
Uel 
U191 
U201 
U281 
15282 
(/301 
U403 

6/ 

17/ 

11/6 
10/- 

0601 $0/. 
UAB('.808/9 
UAF41 10/- 
UAF4210/6 
í1B41 11/- 
UBC4l 9/6 
uaC81 8/- 
U6p80 7/3 
UBF89 7/- 
11111.1 10/- 
UBL21 1$/- 
UC92 6/6 
UCCA5 8/. 
UCra010/9 
UCH2I 11/. 
UCH4218/- 
UCH43 18/- 
UCH81 6/6 
UCL8I 11/- 
UCIA2 7/- 
UC1A3 1$/- 
UD143 161- 

UPS 11/- 
UP11 1Q!- 
UF11 

18011- UF42 1 - 
UP43 11/- 
UF80 7re 
111,85 8/- 
11889 7/. 
UlAI 12f- 
(/1.84 ems 
VMS 5/6 
UM84 U- 
1111a 10f- 
UYIN 10/- 
UYII 11f- 
UY91 11/- 
UY4l 3f- 
U82 10/- 
UY85 8/- 
V1P83138/- 
VP23 a6 
VP41 7/- 
VP133 1 - 
V1175/300/. 
VR10a/30 

VR160/30 
7/- 

YU" 10° 
vUS9s 1pp/- 
VU111 10/- 
VU120 1 /- 
VU1881 /- 
W78 /. 

w107 /- 
W729 1 /- 

á/l ii. 
276M 6/- 
ZC11 15f- 
ZC12 5/6 
XC12T 8/- 
ZC16 4/5 
ZCi6T 7/- 
1C23 17/- 
ZC26 7/- 
ZR1-1600 

ER1-3220080/ 

xal BÌ 
Z309 

11d- 
Z319 5a/- 
Z:r29 171- 
Z620M 3Q/- 
Z700U af- 
L700W 
Z719 

15/- 
5/- 

Z729 8/ 
2749 15/6 
Z800Ú 30/- 
Zá01Ú 80 
28030 17/6 
Z900T 13/- 

Head Office: 
44a WESTBOURNE GROVE, LONDON, W.2 
Tel.: PARK 5641 '2 3 A.R.B. Approved for inspection and 
Cables: ZAERO LONDON release of electronic valves, tubes, 

klystrons, etc. 
Retail branch (personal callers only) 
85 TOTTENHAM COURT RD., 
LONDON W.2. Tel: LANgham 8403 

WE WANT TO BUY: 
723A'ß; 2K25; 4C35 -50!- paid subject to test. 
Please offer us your special valves and tubes 
surplus to requirements. 

OUR NEW 19691970 CATALOGUE IS NOW READY. 
PLEASE SEND QUARTO S.A.E. FOR YOUR FREE COPY 

WW -140 FOR FURTHER DETAILS 
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APPOINTMENTS VACANT 

We're young, successful, 
and expanding 
The Dolby Audio Noise Reduction System has in only three years changed international studio practice, providing a 

new master recording standard. The system is briefly described in our advertisement on page 40 of this issue. 

As well as designing and manufacturing professional equipment (of which 80% is exported), we research into 

consumer applications, and recently the first domestic tape machines using a simplified version of the system were 

released under license in the U.S.A. But this is only the beginning of a long line of new applications. 

We are situated in south London in a modern four -storey building which includes laboratories, offices and production 
facilities. We are still small - just 60 people - but are expanding rapidly in all departments; the search is for people 

who have the capability of growing with us. Prospects are excellent and the rewards attractive. We have these 

immediate technical vacancies: 

ELECTRONICS 
ENGINEERS 

We are looking for several top -flight engineers under 30, with a university degree in physics or electrical 

engineering and at least two years' experience in electronic circuit design. The jobs involve not only 

research and development, but in addition the design of both professional and consumer products, based 

on Dolby noise reduction .techniques. Where products are concerned, the designer will liaise with the 

production department during all stages of manufacture. 
Candidates should be familiar with modern techniques - ICs and FETs, for example - and should be 

experienced in both linear and non -linear circuitry as applied in the frequency range dc to 20 MHz. 

Salaries from £1,800 to £2,500. Write or phone with brief details to David Robinson, Chief Engineer. 

ELECTRONICS The candidate will be a graduate engineer under 30, with a university degree in physics or electrical 

ENGINEER engineering. He will be responsible to the Production Manager for electronic aspects of production. 

(PRODUCTION) These will include the design and introduction of specialized test equipment and procedures, together 

with the provision of general technical advice to the electronic test department. He will liaise with the 

engineering department on technical matters and will have the opportunity of investigating and introducing 

new production techniques. He will have a minimum of two years' design experience and preferably 

experience also in giving technical support in a production department. 

Salary from £1,800 to £2,500. Write or phone with brief details to Bob Talton, Production Manager. 

DESIGN DRAUG HTSMAN Flexibility is the keynote in our requirement for a design draughtsman under 30 for a position in the Design 

Department, which is responsible for all design aspects of the company. 

His primary duties will be to interpret details from design schemes and prepare complete mechanical 

manufacturing drawings for the production of light electro- mechanical units. In due course, he will be 

expected to produce his own design schemes from initial sketches or proposals. He must have some 

understanding of electronic circuits and be capable of developing, from initial circuit information, the 

necessary tape masters and associated details for printed circuit production. 
The candidate must also have an artistic inclination, for as a secondary activity he will assist in the layout 

and preparation of artworks for advertising, technical literature and exhibitions. 
It is essential that his draughting and presentation should be of the highest standard. 

Salary from £1,500 - £2,200. Write or phone with brief details to Ron Free, Senior Designer. 

yie 

,yF!jllr-. 
-111m11r11i!1:1ntLä-` rt 
1lIhBNI!Luc 

.. l~ ¡ . IJ DOLBY LABORATORIES 
346 Clapham Road, 
London, S.W.9 
Telephone: 01 -7201 11 1 
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ELECTRONICS 
AUTHORS 

ARE 

.F.1 
AT 

EDIFON 
if they know something about radio 
transmitters, receivers, ancillaries or 

systems. 

If you have been in the business 
anywhere from two to twenty years 
we've a place for you at our Corn - 
munications Division, London, 

S.W.18. 

For details of our red carpet treat- 
ment ring Ted Jackson, our top man 
in handbooks, at 01 -874 7281 (he 
thinks he is ex- directory so try 
01 -399 1917 if it's more convenient 

out of office hours). 

REDIfONO 
A Member Company of the Rediffusion Organisation 

2 5 40 

WIT 

SERVICE 
ENGINEERS 
Our Instruments Company is currently ex- 
panding its activities and range of products. 

Senior and Intermediate vacancies exist at 
the Service Department situated in Reading 
Berks. 

The Department is furnished with modern 
test and fault finding equipment and the 
work is varied and interesting. Equipments 
are modern analogue and digital devices 
incorporating the latest techniques in 
instrumentation. 

Previous servicing experience is desirable 
but our main requirement calls for an en- 
thusiastic sound approach to the servicing 
of our wide range of products. 

Applications in writing please to: 

Mr. L. A. Jemmett. 
Racal Instruments Ltd 
Bennet Road, 
Reading, 

THE ELECTRONICS GROUP Berks. 
1200121 

coiuipuitei 
eit!JiuIee,.iuIiJ 

NCR requires additional ELECTRONIC, ELECTRO 
MECHANICAL ENGINEERS and TECHNICIANS to 
maintain medium to large scale digital computing 
systems in London and provincial towns. 

Training courses will be arranged for successful 
applicants, 21 years of age and over, who have a 

good technical background to ONC /HNC level, City 
and Guilds or radio /radar experience in the Forces. 

Starting salary will be in the range of £900/£1,250 
per annum, plus bonus. Shift allowances are payable, 
after training, where applicable. Opportunities also 
exist for Trainees, not less than 19 years of age, with 
a good standard of education, an aptitude towards 
and an interest in, mechanics, electronics and 
computers. 

Excellent holiday, pension and sick pay 
arrangements. Please write for Application Form to 
Assistant Personnel Officer 
NCR, 1,000 North Circular Road, 
London, NW2 
quoting publication and month of issue. 

Plan your future with N C 
H5 
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Rank Precision 
Industries Limited 

BROADCAST DIVISION 

RANK CINTEL 

The Cintel section is rapidly expanding its Development 

and Research Departments of professional television 

studio equipment. To strengthen their teams the following 

engineers are required. 

senior electronic 
design engineer 
To work on development work on T.V. studio equipment. 
Successful applicant should have experience in this field 

together with B.Sc. or Dip. Tech. qualification. Salary up to 

£2,500. 

senior mechanical 

designer 
To work on colour telecine machines and other allied broad- 

casting equipment. The work which is varied involves the 

development of small mechanisms and electromechanical 
devices. Salary up to £2,500 . 

intermediate engineers 

test engineers 
Are also required to assist in the Cintel programmes. 

works staff 
Bench Testers: To work on the professional T.V. studio equip- 

ment. No special qualifications are required for these 

positions but some experience in the T.V. field is preferable. 

TELECOMMUNICATIONS 
The Telecommunications section has been in the field of 

communication for many years and holds major contracts. 
Increased activity demands new teams for work on Military 
Communication Equipment. 

gf The Rank Organisation 
Holden of The Queen's Award to Industry for 3 successive years 4, 43 

section leader - 
military communications 
Will be required to build up a team for the following pro 

jects. New lightweight man portable equipment. H. F. and 

V.H.F. channel generator by frequency synthesis. Initially 

the work involves responsibility for design aspects of an 

H. F. equipment undergoing a quality assurance programme. 

Age immaterial. Salary up to £2,500. 

senior development 

engineers 
To assist the section leader on the above projects. Success- 

ful applicants should have experience in this field together 

with the ability to lead in an objective fashion. 

intermediate engineers 

test engineers 

Are also required to assist in the Telecommunications 
programmes. 

works staff 

Testers: To work in the Test and Inspection department on 

the Telecommunications programmes. Experience in this 

field is necessary for most positions. 

These positions carry good salaries together with the ex- 

cellent fringe benefits available to all Rank Organisation 

employees. Sick Pay entitlements and holiday entitlements 

have recently been increased. 

Location initially at Welwyn Garden City, moving to the new 

factory at Ware. Herts, before June 1970. 

Applications to.. 

(kb RANK 
PRECISION 
INDUSTRIES 

Personnel Manager, 
Rank Precision Industries Ltd., 
Bessemer Road, 
Welwyn Garden City, Herts. 

Tel: Welwyn Garden City 23434 
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VLJL 
That's Burroughs. And choosy about the company 
we keep. Are YOU a top dog? With the right sort 
of pedigree? Degree in engineering, (Honours 
Graduate or Ph.D.) with inbred ability and the 
stamina to hold your top place in a highly compe- 
titive field? Then BURROUGHS is the place for 
you. 

DEVELOPMENT 
ENGINEERS 
(Mechanical or Electronic) 

to join one of the foremost companies in Britain's 
fastest growing industry. In addition to your degree 
you will have a minimum three to five years' 
experience in one or more branches of a light 
engineering industry and require to have the 
ambition and talent to go to the top in one of the 
world's greatest companies. 
The positions on offer give an opportunity for top 
dogs to get in at the beginning of an engineering 
expansion programme in Burroughs, Cumbernauld 
and further develop personal engineering skills 
and promotion prospects. 
Salary is no stumbling block -we know we have to 
pay top salaries for top dogs. 
Our plant is located in the green belt between 
Stirling, Edinburgh and Glasgow. You can readily 
commute from a rural village or market town with 
facilities for golf, angling, yachting or ski -ing and 
still be within easy reach of excellent schools and 
universities. 

Please write or telephone (reverse charges) to:- 
Tom Bennett, 0 Engineering Division, 
Burroughs Machines Ltd., 
Cumbernauld, 
Scotland. 
Tel. 22111 (ext. 29) 

Wireless World, November 1S 

DESIGN ENGINEEHING 
New opportunities in electronics 

E.M.I. Limited offer worthwhile careers to experienced Design 
Engineers in the following categories: - 
MICROELECTRONIC DESIGN 

Working in close liaison with Production Engineers with the 
responsibility for the design of new tooling methods. A good 
knowledge of Jig and Tool work is required. 

TELEVISION DESIGN 
The work involves the design of custom -built T.V. Studio and 

Outside Broadcast Vehicle Equipment and would be of interest to 
persons familiar with Commercial Quantity Production Methods. 
JIG & TOOL DESIGN 

A vacancy has occured for an experienced Jig and Tool 
Designer to undertake Jig and Tool Design in all its aspects. 
SPECIAL PURPOSE MACHINERY 
DESIGN 

For interesting and varied work on the design of new special 
purpose Machinery and Tools. 

There are also vacancies for Draughtsmen to carry out the 
design of printed circuit boards from diagrams and experience 
of packaging techniques would be an advantage. 

For all the above positions a minimum of O.N.C. or equivalent 
qualification is required. Starting salaries are attractive, being 
commensurate with qualifications and experience. 

Working conditions are excellent and full social and welfare 
facilities including a contributory pension scheme with free life 
assurance are available. 

Apply in writing stating area of interest to: 

M. A. JONES 
PERSONNEL OFFICER, 
GROUP PERSONNEL DEPARTMENT, E.M.I. LTD., 
BLYTH ROAD. HAYES. MIDDLESEX. 

EbiÌ 

ELNDCAREERs 

RADIO ENGINEER 
FOR 

UGANDA 
We have a vacancy for a well trained radio engineer 
with a good knowledge of electrical and electronic 
problems. 

The person we are looking for should be a good 
organiser, must have real interest in his work and 
must be willing to train local staff. There are 
unlimited opportunities as the successful applicant 
will receive on the spot training in our medical and 
X -ray dept. This will necessitate regular journeys 
to all parts of Uganda. Our terms of service are 
good, the climate is wonderful and the work 
unusual. We offer good local and overseas leave 
facilities. 

Those interested should write to : 

Twentsche Overseas Trading Co. (Uganda) 
Ltd., 

P.O. Box 7160, 
KAMPALA, 

Uganda, 
giving details of previous experience, age and 
marital status. 

2580 
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THE DEPARTMENT OF CIVIL AVIATION, ZAMBIA 
Require 

Radio Engineers 
Salary in scale up to £2782. 
Tour of 36 months offered. 

Generous leave on full salary. 
25"0 End -of -Tour gratuity. 

Commencing salary according to experience in scale Kwacha 
2736 (£Stg.1596) rising to Kwacha 3216 (£Stg.I876) a year, 
plus an Inducement Allowance of £Stg.568 £Stg.615. A 

Direct Payment of £Stg.268 £Stg.291 is also payable direct 
to an officer's U.K. Bank account. Both gratuity and direct 
payment are normally TAX FREE. Free passages. Quarters 
at low rental. Children's education allowances. Generous 
leave on full salary or terminal payment in lieu. Pension 
scheme available under certain circumstances. 
Candidates must be under 55 years of age and should possess 
8 years relevant experience following: - 

(i) an apprenticeship of 5 years, or 
(ii) possession of a Service Trade Certificate, or 

(iii) possession of an I.C.A.O. certificate or 
(iv) equivalent. 
In addition, candidates should have a sound experience of 
the theoretical principles of and experience in the mainten- 
ance of the first two and at least one other of the following 
groups of communications and navigational aid systems: 
I. Medium powered H.F. Transmitters and associated 

Receivers: 
Frequency Shift Keying; S.S.B. and D.S.B. Equipment; 
Medium Frequency Non -Directional Radio Beacons. 

2. Low and High powered V.H.F., A.M. Equipment. 
3. V.H.F. Omni range; Automatic VHF Direction Finders. 

Distance Measuring Equipment. 
4. Instrument Landing System. 
5. Radar X Bank Terminal and P.P. Talk Down Equip- 

ment. 
6. Audio and Remote Control Equipment; Public Address 

Equipment; Airport Magnetic Tape Recorders; Inter 
Office Communication; Underground Control Cables; 
Impulse and D.C. Switching System. 

7. Teleprinter Telegraphy (torn tape) and associated Page 
Printers; Tape Recorders (autoheads) ; Semi -Automatic 
Message Switching, ystem. 

Duties include the maintenance, overhaul and installation of 
ground terminal radio communication equipment and navi- 
gational aids at Airports and Flight Information Centre. 
Possession of a valid driving licence will be an advantage. 

Apply to CROWN AGENTS, 'M' Division, 4 Millbank, 
London, S.W.z, for application form and further par- 
ticulars stating name, age, brief details of qualifi- 
cations and experience and quoting reference number 
M2Z/69o3r5 WF. 
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a television 
requires ENGINEERS 
with one of the following qualifications: 

B.Sc. 
H.N.D. 
H.N.C. 
C. & G. Full Tech. 
(Telecommunications) 

Based at Television Centre and other London studios and 

Outside Broadcast bases. Applicants must have normal 

colour vision and be permanently resident in this country. 

SALARY: £1,205 -£1,775 p.a. 

TRAINING: Full -time residential training course on 
television engineering techniques given 
on appointment. 
Excellent opportunities for promotion. 
3 -4 weeks annual leave (according to 
salary). Generous shift allowances paid. 

For application form and further details write to: 

The Engineering Recruitment Officer, 

BBC Broadcasting House London W1A 1AA 

1565 
quoting reference 69.E.4037 W.W. 

2559 
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Device 
Technology 
Engineer 
A qualified man is urgently required to work as a senior member 

of a team at present engaged on the aspects of choice and design 

of solid state devices. These include microcircuits and hybrid 

circuits for use in high reliability equipment. 
Applications are invited from Electronics Engineers or Physicists 

with a sound knowledge of microcircuit technology and design. 

`At least three years' experience in the application of the above 

entioned devices is essential. 

Please write or 'phone for an application form. Quoting fief. 1462. to 

Mr E Buckmaster, 

1462 Personnel Department, 

British Aircraft Corporation, Guided Weapons Division. 

Stevenage, Hens. Tel Stevenage 2022. 

4 BRITISH AIRCRAFT CORPORATION 
the most powerful aerospace company in Europe 
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RESEARCH 
and 

DE VEL O PMENT 

ELECTRONIC 
ENGINEERS 

...OUR WORK 
Expanding exports and the increasing 
complexity of our products have in- 
tensified our development programmes 
for digital and analogue computers, 
linkage and special purpose computer 
peripherals. We wish to establish new 
teams of electronic engineers and if 

you are interested in joining us ... 

...YOUR QUALIFICATIONS 
should include a degree, H.N.C. or 
equivalent. You should have relevant 
experience, coupled with enthusiasm 

and ability and ... 

...YOUR REWARDS 
with Redifon will be a good salary, sta- 
bility of employment, a wide range of 
interesting work and an opportunity to 
expand your experience into new 

fields in .. . 

...OUR COMPANY 
We design and manufacture flight 
simulators and electronic teaching 
machines for world -wide markets. The 
laboratories are situated in a pleasant 
part of Sussex at Crawley, mid -way 
between London and the South Coast. 

Application forms may be obtained from: 
H. C. Hall, Personnel Manager, 

REDIFON LIMITED. 
Flight Simulator Division, 

Gatwick Road, Crawley, Sussex. 
Telephone: Crawley 28811 

RfDIfON 
A Company of ,. Rediffusion Organisation 

Wireless World, November 196! 

TESTERS 
AND TEST 

TECHNICIANS 
We require all grades of Test Engineers 
who are experienced in the testing 
and fault- finding of complex electronic 
equipment, including control systems. 
We offer Staff positions to suitable 
applicants and four weeks holiday 
after three years service. High rates of 
pay, good working conditions, can- 
teen, social and sports club. 

1 

Please write or phone: 
The Personnel Officer (Ref 170), 

ULTRA ELECTRONICS LTD., 
Western Avenue, Acton, London, W.3 
Tel.: 01-992 3434 

II 

i'I 

1 

t 

Computicket \r_ 

MAINTENANCE TECHNICIANS 
Computicket are moving rapidly towards the full implementation of their 
entertainment seat booking system. This service. which operates in real -time. 
will ultimately involve hundreds of on -line C.R.T. terminals sited in a wide 
variety of public places. 
Computicket are now recruiting Maintenance Technicians for the Greater 
London area to perform a vital role in this exciting new service. 
Applicants should have had experience in the maintenance of electro- 
mechanical and electronic equipment situated in the field and should be happy 
to find themselves part of a technically advanced but none- the -less consumer 
orientated team. 
Conditions of employment are attractive and salary will be in the region of 
E1.500 p.a. 

Write with resume of career to: Colin Roberts. Chief Engineer. 

\c Computicket Limited 
30 FINSBURY SQUARE, EC2 

Member company of International Publishing Corporation 
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Electrical 
Engineers 

Rolls -Royce and Associates Limited is engaged in an extensive programme of design, 

development and procurement of nuclear propulsion plant. We have immediate vacancies for: - 

Electronic Engineers 
to be responsible for the design, development and engineering of nuclear reactor control and 

instrumentation systems. Applicants should be of graduate status. 

Electrical Designers 
to be responsible for the preparation of design schemes. Applicants should have H.N.C. in 

Electrical Engineering and have completed an engineering apprenticeship. A minimum of 

2 years' drawing office experience is essential. 

Salaries are commensurate with age, qualifications and experience. A generous proportion 

of relocation costs will be met by the Company with special assistance for house purchase 

where necessary. 
Please apply in writing, or by telephone tor an application form to The Personnel Manager, 

Rolls -Royce and Associates Limited, 
P.O. Box 31, Derby DE2 8BJ or telephone Derby 61461 extension 213. 

University of Reading 
DEPARTMENT OF PSYCHOLOGY 

Electronic Engineer (A.E.O.) 

Applications are invited for the post of 

ASSISTANT EXPERIMENTAL OFFICER in the 

Department of Psychology. Applicants must have 

an H.N.C. in Electronics or equivalent qualifica- 

tion. The successful applicant will be expected 

to be famliar with the design and assembly of 

simple analogue and digital electronic equipment, 

such as Timers, Logic for automation of experi- 

ments, High Sensitivity Audio and D.C. Amplifiers 

for electroohysiological work. Experience in the 

use of semi- conductor devices and integrated 

circuits would be an asset. The applicant will be 

expected ro supervise the servicing of existing 

equipment; there will be a good opportunity to 

gain expeience in servicing a small computer. 

The initial appointment will be made at A.E.O. 

level. Salary E872- E1,454 per annum. The point 

of entry will depend on qualifications and age. 

Applications, quoting M.62, to Assistant 
Bursar Personnel), University of Reading, 

Reading, Berks. 

2556 

HENRY'S RADIO LTD. 
303 EDGWARE ROAD, LONDON, W.2 
HAVE HE FOLLOWING VACANCIES 
IN THE R ORGANISATION 
ORGAN DEPARTMENT 
Young man interested in Electronic Musical 
Instruments with a good general knowledge of 
electronics required for this expanding Dept. 
Write, or Telephone 723 -1008/9 Este. I or 2. 

SALES ASSISTANTS 
Young man with a good general knowledge of 

HIGH FIDELITY EQUIPMENT required for our 
retail H' -FI SALES DEPT. Please contact MR. 

STEVENS. Telephone 723 -6963. 2585 
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CHILI 
TELEPHONE ENGINEER 
OVERSEAS 

International Aeradio LW are a thriving world -wide organisation of some 3500 

employees engaged in the fields of communications and with 18 overseas subsidiary 

and associate companies. Major expansion has created the requirement for a Chief 

Telephone Engineer for one of the group's associated Telephone companies in the 

Arabian Gulf area. He will supervise a team of expatriate engineers and be responsible 

for the engineering administration and short-term carrying functions. A good theoretical 

background is essential together with specialist practical knowledge in at least two of 

the following fields: 

a) 

b) 

c) 

d) 

el 
f) 

Electronic Common Control Exchanges. 
Local junction and subscriber's distribution network. 

Subscriber's apparatus including PABX's. 

Telex systems. 
Coaxial cable transmission systems. 
VHF radio relay transmission systems. 

The position offers unusually good career prospects to the right man. A substantial 

tax -free starting salary will be offered including in addition, free furnished accom- 

modation, marriage. child and educational allowances. free leave passages and 

medical attention, and concessions on holiday air fares after a year's service 

Please apply stating briefly details of age and qualifications to: 

General Manager Personnel, 

INTERNATIONAL AERADIO LIMITED, 

Aeradio House, Hayes Road, Southall, Middlesex. ML 
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PYE TVT the leaders in closed circuit television 

Supervisory 
Test Engineers 
Studio Equipment -Audio 
Two competent men are required for sec- 
tions engaged on fault- finding and testing 
to specification of a wide range of 
professional audio equipment including 
mixing desks, power amplifiers and 
ancillary units for O.B. vehicles. 
Good experience with solid state ampli- 
fiers and ability to carry out measurement 
are essential. 
We offer attractive salaries and conditions 
of employment. Local housing may be 
made available. 
Please apply with brief details of exper- 
ience to: 

lip Personnel Officer, 

i b 0 PYE TVT LIMITED 
Coldhams Lane, Cambridge, / Telephone Cambridge (0223) 45115 

CD 0 
CD 
Cep 

QUAD 
If you think : 

a. You'd like to work for Quad, 
b. You have the right qualifications, 
c. It would be better to work in Huntingdon* than in the 

big city rat -race, 
drop us a line. We urgently need technicians and engineers 
for both Audio and VHF, and would be pleased to discuss the 
prospects with you. 
Write initially, giving full details of your training and ex- 
perience to : 

Mr. J. H. Walker, 
The Acoustical Mfg. Co. Ltd., 
St. Peter's Road, 
Huntingdon. 

* Look it up on the map : Quad helped to put it there! 
2553 

Wireless World, November 1969 

THE GENERAL POST OFFICE 
has VACANCIES for 

RADIO OPERATORS II 
at its 

COAST RADIO STATIONS 
Applications are invited from men between 
21 and 35 years of age who must hold 
either the Postmaster General's First or 
Second Class Certificate of Competence in 
Radiotelegraphy or an equivalent Certificate 
issued by a Commonwealth Administration 
or the Irish Republic. 

SALARIES HAVE BEEN INCREASED and 
the scale now begins at £807, for those 
entering at the age of 21, rising to a maxi- 
mum of £1,188. There will be a further 
increase on 1st January, 1970. 

The posts will be temporary in the first 
place but successful applicants will be 
eligible to enter the open competitive 
selection for permanent appointment. 

Applicants should write to: The 
Inspector of Wireless Telegraphy, 
Union House, St. Martin's -le- Grand, 
London, E.C.1 or telephone 01 -432 5628 
for further information. 

2554 

Ex- Service 
TECHNICIANS 
A number of ex members of H.M. Services 
have joined us recently as prototype 
engineers working successfully on complex 
electronic equipment. We have three more 
vacancies and would like to hear from those 
who have left H.M. Service or are about 
to leave. 

Apply: 
Personnel Officer, 
Pye TVT Limited, 
Coldhams Lane, 

Cambridge. 

Telephone Cambridge (0223) 45115 
2557 

THE UNIVERSITY 
OF HULL 

AUDIO- VISUAL CENTRE 

SOUND SUPERVISOR 
The Audio -Visual Centre in the University is 
engaged in the production, to fully professional 
standards, of television programmes, films and 
sound recordings for educational purposes. 
Applications are invited for the post of Sound 
Supervisor. Preference will be given to candidates 
with an H.N.C. or equivalent qualification together 
with experience in the operational and main- 
tenance aspects of professional sound broad- 
casting and recording equipment. The duties 
will be to assist in both operations and main- 
tenance of the equipment used in the Centre. 

Salary range : £1,578- (2,006. 
Further particulars may be obtained from the 
Registrar to whom applications (3 copies) should 
be sent by 27th October, 1969. 2592 

r 
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CONTINUOUS 

EXPANSION Standard Telephones $ Cables, Micro- 
wave and Line Division based at Basildon 
are growing fast. In order to keep pace 
with this consistent growth rate we require 
the following 

Installation Engineers 
Technicians ft Testers 

Ref. 25720 

To test and commission Multiplex, Co -axial 

Line and Microwave Radio Systems. 

Ideal candidates will be less than 45 years 

of age with practical experience on some of 

the above equipment. These challenging 
posts call for drive, initiative and common 
sense. It is necessary for applicants to be 

prepared to work anywhere in the U.K. 

Applications should be addressed to 
The Personnel Officer, 

STC Chester Hall Lane, 
Basildon, Essex. 

Test Technicians 
Ref. 27221 

The diversity of products manufactured at 

the Basildon Plant demands experienced 
testing staff for work on complex trans- 

mission systems. 
Candidates should hold an ONC in elec- 

trical engineering and be able to offer 

considerable practical experience in the 

field of testing and fault clearing all types 

of land -unit, pcm and microwave equip- 
ment. 

STC 
2inh 

University of Birmingham 
Department of Medicine 

ELECTRONICS TECHNICIAN 

required for work concerning the development 
and maintenance of electronic and physical 
apparatus used in medical research. Qualifica- 
tions: O.N.C. or equivalent. Experience in digital 
forms of data acquisition desirable but not 
essential. 

Salary: £773 -£1,077. 
Apply: Assistant Secretary (Personnel), 
Personnel Office, University of Birming- 
ham, P.O. Box 363, Edgbaston, Birming- 
ham, 15, quoting reference: 417/1/143. 

2555 

TEST ENGINEERS 
AND INSPECTORS 

Owing to rapid expansion due to large 
export orders on Marine Radar we 

have urgent vacancies for 

TEST ENGINEERS 
with a good electronic background, 
and preferably with radar experience. 

ELECTRO MECHANICAL INSPECTORS 

MECHANICAL INSPECTOR 

Please apply in writing to the Personnel Officer 

The Plessey Company Limited 
Martin Road, West Leigh, Havant 

Hampshire 
quoting ref. HAV /169/8 

2560 

RADIO & TELEVISION SERVICING 

RADAR THEORY & MAINTENANCE 
This private College provides efficient theoretical and practical training in the 
above subjects. One -year day courses are available for beginners and shortened 
courses for men who have had previous training. 

Write for details to: The Secretary, London Electronics College, 20 Penywem 
Road, Earls Court, London, S.W.5. Tel.: 01 -373 8721. $4 

CAREERS IN 
RECORDING 

PHILIPS PHONOGRAPHIC INDUSTRIES in Baarn, Holland, offer excellent career 

possibilities to young men between 22 and 30 years of age to join the Classical Recording 

Department as trainees. 

Candidates will be required to reside in Holland and should have a thorough knowledge 

of at least one European language, ideally German or French. 

A good musical knowledge is essential and experience in the audio field would be an 

advantage. 

Duties will include editing recorded tapes according to instructions in the score and 

responsibility for the installation and maintenance of recording equipment. 

Please apply in writing, sending brief details of age, education and work experience to:- 
The Personnel Officer, 
Philips Records Limited, 
Stanhope House, 
Stanhope Place, 

LONDON, W.2. 

Initial interviews will be held in London. 
2571 
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Electronic 
Design Engineer 

Pulse and logic Circuitry 

A vacancy of exceptional interest for a 
young design engineer has arisen. He will 
join a team working on television studio 
equipment using digital techniques of an 
advanced nature. 
Applicants will be of at least H.N.C. 
standard and have three years or more of 
design experience using transistor and 
integrated circuits 
Age preferably 24/30. 
Attractive conditions of employment and 
commencing salary will be offered. 
Please apply with brief employment details 
t0: 

Personnel Officer, 

i 6 0 PYE TVT 
Coldhams Lane, Cambridge! 

M ITED 
Telephone: Cambridge (0223) 45115 

2543 

Test 
Engineers 

Due to expansion there are excellent opportunities 
for Test Engineers in our laboratories and production 
departments, testing Radio, Navigator and 
Survey equipment. 
Applicants with first -class background of T.V. and 
Radio Servicing or Telecommunications, 
Electronic and Control Circuiting should apply 
giving details of experience. Conditions are 
excellent and salaries will be commensurate 
with ability and experience. 

D R 
ar 

Apply quoting Re{. NA11 /29/C to 
The Personnel Officer, 
The Decca Navigator 
Company Ltd., 
88 Bushey Road, Raynes Park, 
London, S.W.20. 
Tel : Wimbledon 8011. 

Wireless World, November 1969 

THE UNIVERSITY OF LEEDS 

British National Cosmic Ray Experi- 
ment, Haverah Park, Near Leeds. 

Required immediately an EXPERIMENTAL 
OFFICER to assist with the design and 
development of electronic apparatus. 
Minimum qualifications: degree or equiv- 
alent in physics or electronic engineering. 

Salary in range £995 -£1,460. Applica- 
tions should be made in writing, giving 
details of qualifications and experience, 
to the Administrative Assistant, Physics 
Department, University of Leeds, Leeds, 
LS2 9JT. 

2581 

DUBLIN 

BROADCAST ENGINEER 

With experience of maintenance and 
development of TV and sound studio 
equipment. 

Required for radio and TV production and 
training studios. 
Applications with a resumé of relevant 
experience should be sent to the Director, 
The Communications Centre, Booterstown 
Avenue, Co Dublin. Terms of contract 
negotiable. 

2583 

ELECTRONICS TECHNICIAN 
to be responsible to Group Engineer for mainten- 
ance, calibration and installation of a wide range 
of electronic equipment used in medical and 
engineering fields of Hospital work. Qualifications 
to level of H.N.C. desirable with wide experience 
in maintenance and calibration of electronic 
equipment. 
Salary range £1030 to £1365 p.a. Starting salary 
may be above minimum. Post offers ideal 
opportunity for man to join vital and growing 
service with prospects for advancement. 

Application forms from Group Engineer, Reading 
and District Hospital Management Committee 
3 CRAVEN ROAD READING BERKS. 

2584 

TECHNICAL 
ASSISTANT 

Men under 30 with science or engineering degree or 
equivalent required to work in London office of 
large firm of patent agents, to deal with inventions 
covering a wide range of subjects and to be trained 
to join the surprisingly highly -paid ranks of 
Chartered Patent Agents. 

Write Mr. R. L. Andrews, 28 Southampton 
Buildings, Chancery Lane, London, W.C.2, or 
telephone 405 561 1. 

2588 

URGENTLY REQUIRED 
ALL TYPES OF RADIO TELEPHONE EQUIPMENT 

ESPECIALLY PYE CAMBRIDGE AND 
VANGUARD MOBILES. ALSO BASE 
STATIONS ANY CONDITION, 
WORKING OR NOT. Top prices paid. 

WE ALSO REPAIR ALL TYPES OF RADIO 
TELEPHONE EQUIPMENT 

SOUTHERN RADIO & T.V. SERVICE 
1 BACK HAMILTON STREET 
SALFORD 7 LANCS. 
Telephone 061 -792 4929 
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UGANDA GOVERNMENT OF VIC 

REQUIRES 

f 

BROADCASTING 
ENGINEERS 

D 

t7 

to serve on contract for one term of 21 -27 months in the 
first instance. Salary according to experience in scale 
Uganda Shg.21120 -27780 (£Stg.1z32 -16zo) a year, 
plus an Inducement Allowance, normally tax free, of 
£Stg.778 -886 a year, paid direct into the officer's bank 
in U.K. Gratuity 25% of total emoluments drawn. 
Liberal paid leave. Accommodation provided at reason- 
able rental. Outfit and education allowances. Free 
passages. Contributory pension scheme available in 
certain circumstances. 
Candidates must possess the City and Guilds Final 
Certificate in Telecommunications (with Radio) or an 
equivalent qualification and have wide practical ex- 

perience of technical broadcasting equipment including 
transmitting and studio control equipment. 
The officer will be required to undertake senior oper- 
ational duties including the maintenance of broadcasting 
equipment in transmitting stations and studios ; outside 
broadcasts and recordings in remote districts, and to give 
assistance with the training of junior engineering staff. 

Apply to CROWN AGENTS, 'M' Division, 4 Mill - 
bank, London, S.W.r, for application form and 
further particulars stating name, age, brief details 
of qualifications and experience and quoting 
reference number M2K/69o995/WF. 

c:K=K:LKIRDT,OWLAZR O C NI 
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CLARKE & SMITH MANUFACTURING CO. LTD. 

have vacancies for 

Audio Electronics and 
Small Mechanism Design 

Engineers 
to work on Language Laboratory Systems and 
Electronic Equipment for Education Projects. 

Good salaries and progressive positions. Appli- 
cants, who should have qualifications equivalent to 
I1.N.C. standards, should apply to: 

Mr. T. A. Julian, 
Wallington, 
Surrey. 
Tel: 01 -669 4411 

2589 

West Sussex County Education Committee 

BOGNOR REGIS COLLEGEof EDUCATION 
Upper Bognor Road Bognor Regis Sussex 

Applications are invited for the post of 

TECHNICIAN 
for Closed Circuit Television 

Person appointed will be expected to have 
sound practical knowledge of cameras, 
control and recording equipment used in 
Closed Circuit Television and be capable 
of carrying out day to day maintenance. 
Applications will be considered from 
those with relevant experience in the 
electronics field who desire to extend this 
to Television. Salary scale: £930 -£1,095 
per annum, according to experience. 
Additional remuneration payable in respect 
of certain specialist qualifications. 
Application form and further details from 
the Administrative Officer at the College. 

2590 
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Radio Technicians 
INSTALLATION AND MAINTENANCE 
£1 ,100-£1,500 
YOUR WORK 
Will be '"gyred with the maintenance and installation of equipment at airfields. inland and marine mobile networks and on 

North Sea :Ir,liing rigs You will be basec at Southall and London Airport and you may also be required to make brief trips 

oversees 

OUR REQUIREMENT 
You should have experience in one or more of the following types of equipment- 

VHF UHF Base Station Mobile Equipment. 

HF Receivers and Transmitters up to 1 KW using SSB. ISB and FSK techniques 

Remote control systems operating over G P 0 landlines: 

Teleprinters and Telegraph machines and error correction equipment 

You must have a U K driving licence and be willing to work outside working hours on a call-out roster basis. 

OUR OFFER 
Includes membership of an excellent contributory pension and life assurance scheme and concessions on holiday air lares 

can be obtained at nominal cost to most parts of the world. aher a year service Salary will be negotiated and range from 

E1.100-E1.500 

YOUR FUTURE 
Excellent long -term career prospects are offered for both U K and Overseas employment 

IAL are a fast-expanding world-wide Company. engaged in the field of communications. aviation services and engineering 

with over 3.000 employees around the world 

Please write stating briefly age and experience to ti 

.11:.tila:r! ir!'I"L: 

Personnel Officer (R), 

INTERNATIONAL AERADIO LIMITED 
AERADIO HOUSE HATES ROAD SOUTHALL MIDDLESEX 

:.r\:P:' e.i 
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PYE TVT the leaders in closed circuit television 

Electronic 
Test Engineers 

TU Broadcast Equipment 

Due to rapid expansion we have several 
additional vacancies for test engineers to 
work on a variety of units making up an 
advanced system of TV broadcast 
equipment. 
Applicants will preferably have several 
years' experience of testing TV transmis- 
sion broadcast equipment and be 
thoroughly familiar with the use of complex 
oscilloscopes for critical measurements 
of test parameters. 
Attractive conditions of employment and 
commencing salary will be offered. 
Please apply with brief employment details 
to - Personnel Officer 

1 b 0 PYE TVT LIMITED 
Coldhams Lane, Cambridge. / Telephone Cambridge (0223) 451 15 

2544 

t 
e. 
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e. 

e Electrical Engineer 
es The Industrial Applications Department of the 
e. Electrical Research Association has a vacancy for 
te an Electrical Engineer. 

The successful applicant will be working with a 

group required to make investigations into the 

e. generation, propagation and measurement of high u frequency transient disturbances in control and 
computer systems. 

QUALIFICATIONS required are a degree, H.N.C. 

ex 
or equivalent in Electrical Engineering, with pre- 
ferably industrial or research experience, in high 
frequency pulse techniques or electronic circuitry. 

SALARY: this appointment will be in a grade with 
a salary range of £1,110- £1,750, the commencing it salary depending on qualifications and age which is 

Itlikely 
to be between 22 and 28 years. 

Please apply to: 

The Personnel Officer, Ref: 1 A2, 

Electrical Research Association, t Cleeve Road, Leatherhead, Surrey. 

N 
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THE UNIVERSITY 
OF HULL 

AUDIO- VISUAL CENTRE 

STUDIO ENGINEER 
(Videotape and Telecine) 

Applications are invited for the post of Studio 
Engineer (Videotape and Telecine) in the Tele. 
vision Studios of the University's Audio Visual 
Centre. Preference will be given to candidates 
with an H.N.C. or equivalent qualification, 
together with experience in the maintenance and 
operational aspects of magnetic recording 
equipment (either one inch helical scan or two inch 
broadcast) and,'or Telecine equipment. The 
duties will be to operate and maintain videotape 
recording and Telecine equipment used in the 
Centre and if necessary further training will be 
given. 

Salary range : £1,056-0,311. 
Further particulars may be obtained from the 
Registrar to whom applications (3 copies) should 
be sent by 27th October, 1969. 2593 

UNIVERSITY OF BIRMINGHAM 
Department of Electron Physics 

Electronics Engineer 
required to join the space research group in the 
Department of Electron Physics. The work is 
concerned with the design of electronic instru- 
mentation for scientific rockets and satellites. 
The successful candidate will be expected to 
follow a project from initial design through 
environmental testing and space vehicle instal- 
lation to pre -launch count down. This pro- 
gramme involves travel within the U.K. and to 
overseas launch sites. The post requires 
specialist experience in complex analogue solid 
state circuits and applicants should possess 
Grad. I.E.E. E., H.N.D., H.N.C. or equivalent 
qualifications. Those wishing to see something 
of the work before making a formal application 
are invited to telephone Professor J. Sayers, 
021 -472 1301, Ext. 1801. 
Salary £1380 -£2045. 
Applications should be sent to the Assistant 
Secretary (Personnel), Personnel Office, Uni- 
versity of Birmingham, P.O. Box 363, 
Birmingham 15, reference 1051T0 ¡155. 2561 

RADIO AND INSTRUMENTATION 
ENGINEERS 

Required for WEST AFRICAN PROJECTS 

C.O.D.E.C.O. 
62 STEPHYNS CHAMBERS BANK COURT 
MARLOWES HEMEL HEMPSTEAD HERTS 

2403 

DEPUTY 
SUPERINTENDENT 

OF POLICE 
(Signals Branch) 

Government of Brunei 
Candidates, must have City and Guilds Telecom- 
munications Intermediate Certificate, with not less 
than five years' experience. Experience in a Police 
Force or Armed Forces is desirable. 

The Officer is to assist the Force Signals Officer in 
installation, maintenance and servicing of V.H.F. and 
H.F. equipment, supervision of Signals Stores and 
Workshops and Staff. 

Salary range (2,125- L2,518 P.A. plus inducement 
allowance ((4414474) P.A. The Appointment is on 
contract with gratuity for one tour of three years. 

Candidates, who should be Nationals of the United 
Kingdom or Republic of Ireland, should apply 
quoting RC2I6/28/02 giving full name, age, quali- 
fications and experience to: 

The Appointments Officer, 
MINISTRY OF OVERSEAS DEVELOPMENT, 

Room EMI, Eland House, 
Stag Place, London, S.W.I. 2600 
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THE 
COLLEGE OF AERONAUTICS 

The following appointments are to be 
made in the High Frequency Section of 
the DEPARTMENT OF ELECTRICAL 
AND CONTROL ENGINEERING and 
are open to candidates who have experi- 
ence in waveguide techniques. 

TECHNICAL OFFICER 

LABORATORY 
STEWARD 

The vacancies are in the high frequency 
and radar laboratories which are con- 
cerned with postgraduate teaching and 
research in radar, radio and microwaves. 
Experience in the aviation field is not an 

essential requirement. 

The TECHNICAL OFFICER will supervise 
the day -to -day activities in the laboratories 
and be responsible for the construction 
of specialised experimental equipment. 
Candidates should have passed the gradu- 
ateship examination of the I.E.E., I.E.R.E., 
or possess a H.N.C. or equivalent qualifica- 
tion. Salary in scale rising to L1,623 p.a. 

The LABORATORY STEWARD, who 
should have relevant training and experi- 
ence, will be appointed in a scale rising 
to LI,077 with a supplementary allowance 
of L50 p.a. for possession of a H.N.C. or 
equivalent qualification. 
37 hour week of five days, generous 
holidays, staff superannuation and sick 
pay schemes. 

Application form from Staff Records 
Officer, The College of Aeronautics, 
Cranfield, Bedford. 

2601 

SITUATIONS VACANT 
AFULL -TIME technical experienced salesman re- 

quired for retail sales: write giving details of age, 
previous experience, salary required to -The Manager. 
Henry's Radio. Ltd., 303 Edgware Rd., London. W.2. 

[67 

ASSISTANT MAINTENANCE ENGINEER required by 
the CENTRAL OFFICE OF INFORMATION for 

their Radio Division. Candidates should have had wide 
experience in maintenance of professional tape recording 
and studio equipment Theoretical knowledge to City 
and Guild Intermediate level would be an advantage, 
as would experience in sound recording. Salary according 
to experience and qualifications on a range L1,215 to 
L 1,560 p.a. Five -day week of 41 hours (Inclusive of 

meal breaks). 18 days' paid annual leave. Please send 
postcard for application form to Manager (PEA /274/ 
SW). Wireless World, Department of Employment and 
Productivity. Professional and Executive Register, 
Atlantic House. Farringdon Street. London. E.C.I. 
Closing date for completed application forms, 30 October, 
1969. [2602 

AUDIO DEVELOPMENT ENGINEER. Electro- Musical 
Industry. Watkins Electric Music Ltd., 66 Gilley 

Road. London, S.W.9. Tel. 01 -735 6568. Please write in 
first instance. [2574 

CHESTER. Experienced TELEVISION ENGINEER 
with a liking for the occasional quality Hi Fi Job 

required for inside work. Also vacancy for experienced 
TV field mechanic. 5 -day 40 -hour week. Independent firm. 
Please write giving past experience to Mr. P. K. 
Caveen, PETERS (ELECTRICAL) LTD., 2 Charles 
Street, Hoole, Chester. [2570 

NORTH STAFFORDSHIRE COLLEGE OF 
TECHNOLOGY 

A Constituent College of the Proposed North Stafford- 
shire Polytechnic. ENGINEERING DEPARTMENT 
(Electrical and Electronic Division). Applications are 
invited from candidates with a University Degree or an 
equivalent qualification for the following posts: 
(a) SENIOR LECTURER IN ELECTRICAL ENGINEER- 
ING; (b) LECTURER GRADE II IN ELECTRICAL 
ENGINEERING. The successful candidate for post (a) 
will be responsible for subjects in the field of com- 
munications engineering, including Telecommunications, 
Television and Radio. He will be required to undertake 
the organisation of short courses In Telecommunica- 
tions, Colour TV and allied subjects. In addition. lie 

a127 

GEC -Marconì Clectronìcs 

ELECTRONIC 
TECHNICIANS 

are required to work on calibration, fault- finding and testing of tele- 

communications measuring instruments. The work is varied and will enable 

technicians with experience of r.f. circuits to broaden their knowledge of the 

latest techniques employed in the electronics and telecommunications 

industries by bringing them into contact with a wide range of the most 

advanced measuring instruments embracing all frequencies up to u.h.f. 

Entrants may be graded as Testers, Test Technicians or Senior Test 

Technicians according to experience and qualifications. Our expanding 

production programme geared to our recognised export achievement 

provides security of employment combined with good prospects of 

advancement, not only within these grades, but into other technical and 

supervisory posts within the Company. 

Salaries are attractive and conditions excellent. .A Pension Scheme includes 

substantial life assurance cover provided by the Company. Assistance with 

removal may also be g ven in appropriate cases. Please apply in writing, 

giving brief details including age, experience and salary to: 

mi 

The Recruitment Manager, 
Marconi Instruments Ltd. 

Longacres, St. Albans, Herts. 

Member of GEC -Marconi Electronics Limited 
. 

some of our distributors in AFRICA we require 

SERVICE 
MANAGERS 

They will be responsible for the organisation, administration and promotion of 

our distributors' Service Departments, including spare parts management. 

A good practical and theoretical technical background in radio and television 

is necessary and experience of service and spare parts administration is important. 

Further requirements are a background in Service Workshop management 

and training of repairmen. 

Products to be serviced include television, radio and household appliances. 

Salary commensurate with qualifications and experience. 

Applicants should submit full background details. 

Apply to Box No. W.W.2558. 
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YOUR FUTURE 

MICROWAVE 
ENGINEERS 
OVERSEAS 

THE POSTS 

Excellent career opportunities exist for Microwave 
Engineers to join the International Aeradio world- 
wide organisation for overseas employment. 

OUR REQUIREMENTS 
The men selected will he responsible for the maintenance 
of a solid set wideband multihop microwave system. 
Applicants should have experience in the following: 
* Overall system appreciation. 
* Alignment and testing procedures of solid state 

microwave systems and the associated supervisory 
and terminal carrier channelling equipment. 

tit Preventive maintenance procedures and rapid and 
accurate fault diagnosis on the above types of 
system. 

IAL offers first -class career prospects. The company 
is fast expanding with over 3,000 employees engaged 
in the fields of telecommunications at more than 50 
bases around the world. The present turnover is in 
the region of £8 million per annum and is expected to 
exceed the £19 million mark within 10 years. 

OUR OFFER 

Includes a substantial tax -free salary: marriage, 
children's and educational allowances, free furnished 
accommodation, medical attention and leave passage. 

To apply for one of these positions please write giving 
brief details of age, qualifications and career to date to: 

General Manager Personnel, 

IAL INTERNATIONAL AERADIO LIMITED 
AERADIO HOUSE HATES ROAD SOUTHALL MIDDLESEX 

AIRTECH TEST ENGINEER ELECTRONICS 

To undertake testing and fault finding on UHF and VHF communication equipment 
Qualifications to O N C standard or similar experience as ex- regular H M Forces 
Excellent opportunity for promotion within a small team working to rigid specifications 
Free transport from approximately a 1 5-mile radius 
Pension and life assurance scheme 
Write giving details to - 
Per s I Officer, 
AIRTECH LIMITED, Hadrlenham, Near Aylesbury, Bucks. 

Wireless World, November 1969 

will be expected to encourage research in these fields 
and to accept a share of the departmental administra- tive duties. The successful candidate for post (b) will 
be required to teach Radio and Television Servicing 
subjects, and should have some experience in Colour TV work. In addition, he will be expected to assist with 
the normal range of Telecommunications and Electronic 
subjects covered by the Department. Salary Scale: 
Senior Lecturer, £2.417- £2,752; Lecturer II, £1,827- 
£2,417. Further details and application forms may be obtained from the Registrar, North Staffordshire College of Technology, College Road, Stoke -on- Trent. [2577 
ELECTRONIC PROTOTYPE WIREMAN, wide tech- 

nical knowledge. seeks position overseas; permanent or contract. -Reply Rex. W. Harris, 36 Clifton Road. London. 51.8. [2603 
RADIO ENGINEER for installation /service Yacht 

R.T., Automatic Pilots, some Radar. Clean driving 
licence essential. Must live in or near London. Know- 
ledge and liking of boating an advantage. Telesonic 
Ltd., 243 Euston Road. N.W.1. 01 -387 7467. [2573 
REDIFON LTD. require fully experienced TELE- 

COMMUNICATIONS TEST ENGINEERS and ELECTRONICS INSPECTORS. Good commencing 
salaries. We would particularly welcome enquiries from ex- Service personnel or personnel about to leave 
the Services. Please write giving full details to- 
The Personnel Manager. Redifon Ltd., Broomhill Road. 
Wandsworth, S.W.18. [26 
SERVICE ENGINEER. We specialise in the repair 

and maintenance of 16 mm Sound Projectors, Tape 
Recorders and similar Visual Aids Equipment. We need another engineer with some knowledge of Audio Amplifiers. Must be able to drive. Write: Burgess Lane 
& Co. Ltd., Thornton Works, Thornton Avenue. Chis- wick. London, W.4. [2578 
TAPE RECORDER ENGINEER required for workshop 

repair of DICTATING MACHINES In Central London. Write to PAXDICTATOR (SOUTHERN) LTD., 
Lysons Ave., Ash Vale, Aldershot. [2576 
THE UNIVERSITY OF LEEDS: Department of Physics. 

Electronics Technician required for post in elec- tronics workshop involving maintenance and building of a wide range of prototype apparatus. Qualifications: 
O.N.C. or equivalent. Salary on scale £773 -£1,077. 
Please apply in writing, giving details of qualifications 
and experience, to the Administrative Assistant, Physics Department. The University, Leeds, LS2 9JT. [2564 
WE HAVE VACANCIES for Four Experienced Test 

Engineers in our Production Test Department. 
Applicants are preferred who have Experience of Fault Finding and Testing of Mobile VHF and UHF Mobile 
Equipment. Excellent Opportunities for promotion due to Expansion Programme. Please apply to Personnel 
Manager, Pye Telecommunications Ltd., Cambridge 
Works. Haig Road, Cambridge. Tel. Cambridge 61351, Estn. 327. . [77 
14 MeV LINEAR ACCELERATOR. Assistant to help J to operate and maintain. General electrical and 

mechanical knowledge; accelerator experience not essential. Salary up to L1.200. Applications to Secre- 
tary, Department of Radiotherapeutics, University of Cambridge, Tennis Court Road, Cambridge. [2575 

ARTICLES,FOR SALE 
BRAND NEW ELECTROLYTICS, 15'16 volt 0-5, 1, 2, 

5, 6, 8, 10. 15, 20. 30. 40. 50. 100, 200 mfds., 8d. Mullard 25 volt 6'4, 12.5. 25, 50. 80 mfds., 10d., 1.6, 
160 mfds., 1 /.. Minimum order 7/6., postage 1/- per order. -The C.R. Supply Co.. 127 Chesterfield Road. 
Sheffield, S8. [2587 
B PILO IT In a DEWBOX quality plastics cabinet. 

2 in. X 23 in. X any length. D.E.W. Ltd. (W), 
Ringwood Rd., FERNDOWN. Dorset. S.A.E. for leaflet. Write now -Right now. [76 

COLOUR T.V. Large -Screen Projectors, Cintel Model 
20630. 6 -ft. picture from RGB video inputs. 2 units 

plus spare CRTs. Partly dismantled for storage. £400 
lot as seen or offers. Box W.W. 2569 Wireless World. 
COLOUR T.V. PARTS for W.W. Colour Set; large 

range of specialist parts. -Forgestone Components, 
Ketteringham, Wymondham, Norfolk. [2586 

H OW to Use Ex -Govt. Lenses and prisms. Booklets. 
Nos. 1 & 2, at 2/6 ea. List Fret for S.A.E. H. W. 

ENGLISH. 469 RAYLEIGH RD., HUTTON. BRENT- 
WOOD. ESSEX. [87 

INTEGRATED CIRCUITS at lowest price. GE Type 
PA 234. 1 Watt Audio Amplifier 17/6 each inc. data. 

Newest GE Silicon NPN planar transistor 2N5172. 
25 Volt, 200 mW, hie 100 min. Epoxy for economy. 
Passivated for reliability. 1/9 each. C.W.O. P. & P. 1/- 
per order. JEF ELECTRONICS, 12 York Drive, Grappen- 
hall, Warrington, Lancs. Mail Order Only. [2565 
S OLARSCOPE OSCILLOSCOPE, Type CD 513.2. £40. 

Ring 01 -723 4143. weekday evenings. [2594 
TELESCOPIC AERIAL MAST, ex Government, ell 

brass, winds up 30 ft. Weight 65 lbs.. Bargain, L 14. 
Buyer collects. ROPER. 84 Goldthorn Hill, Wolver- 
hampton [2567 
UFO DETECTOR CIRCUITS. data, 10s. (refundable). 

Paraphysical Laboratory (UFO Observatory), 
Downton, Wilts. [396 

UHF KITS and T.V. SERVICE SPARES. Suitable for 
Colour: Leading British Makers dual 405/625 six 

position push button transistorised tuners £5 5s. Od., 
905/525 transistorised sound & vision IF panels 
i£2 155. Od. Incl. circuits and data, P/P 4/8. Basic dual 
purpose 405/625 transistorised tuners Incl. circuit 
£2 10s. Od., P :P 4,6. UHF list available on request. 
UHF tuners, PLESSEY Intl valves 55/ -, P/P 4/6. 
EKCO /FERRANTI 4 position push button type incl. 
valves, leads. knobs £5 10s. Od.. P/P 4/6, SOBELL/ 
GEC UHF tuner kit incl. valves. right angle slow 
motion drive assy, leads, fittings, knobs, instructions 
£ 5 18s. 6d., P/P 4/8. SOBELL /GEC 405/625 IF & out- 
put chassis inc[. circuit 32/6, P/P 4/6. Ultra 625 IP 
amplifier plus 405/625 switch assy Incl. circuit 25/ -. 
P P 4/6 New VHF tuners, Cyldon C 20/ -, Ekco 283/ 
330 range 25/ -, Pye CTM 13 ch. incremental 25/ -, P/P 
4/6. Many others available incl. large selection channel 
coils. Fireball tuners, used good cond. 30/ -. Push 
button tuners ROD 612/619 type used good cond. 30/ -. 
P/P 4/6. LOPTs, Scan coils, Frame output trans- 
formers, Mains droppers etc., available for most popu- 
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Commercial Product Engineer 
for Gas Discharge Tubes 
This vacancy should prove attractive to a professionally qualified engineer with industrial 
experience, preferably in development and production or the design of electronic equipment, 
who now wishes to embark on a commercial career. 
He would be responsible to 'he Commercial Product Manager for the Technical /Commercial 
product policy for a wide .dnge of hot and cold cathode gas discharge tubes and similar 
devices, such as Numerical Indicators, Counters, Thyratrons and Reed Inserts. He should 
be prepared to travel frequently, both within the U.K. and overseas. Expected to negotiate on 
technical and commercial matters, he must be able to work together with Market, Production, 
Development and Research Personnel at all levels. This job is located at Mitcham, Surrey. 
Please write to the Personnel Manager, Mullard Limited, Mullard House, Torrington Place, 
London, W.C.1., quoting reference RBT/ 1019 

Mullard Mullard 
IlVw 

UNIVERSITY OF CAMBRIDGE 

CAVENDISH LABORATORY 

ELECTRONICS ENGINEER 

To collaborate with physicists in design, 
construction and implementation of 
electronic circuitry incorporated in 
experimental apparatus in the Surface 
Physics research group of the labora- 
tory. 

Experience in solid state circuitry 
essential. 

Degree or equivalent in electronic 
engineering or physics desirable. 

Salary in range up to £1,400 p.a. 
depending on experience, qualifica- 
tions and age. 

Applications to : 

The Secretary, 
Cavendish Laboratory, 

Free School Lane, 
Cambridge. 

2582 

Applicatiuiis are invited for the position of 

Assistant to the Works Director 
of Oxley Developments Company Ltd., Ulverston. 

Applicants must be about 30 years of age and have Higher National Certificate or a 

degree in Science. Preference will be given to someone with all or part of the following 
experience or qualifications :- 

(1) Knowledge of modern manufacturing methods in electronics, small mechanical 
components and mechanisms. 

(2) Assistant or deputy to a Works Manager in a thriving concern. 
(3) Experience in dealing with people, production control, and shop floor conditions; 

experience in cost accounting. 
Oxley Developments is a vigorous and expanding Company offering scope and 
opportunity for the right man. The Works are located in open countryside at the southern 
end of the Lake District. 
Applications giving details of education, qualifications, experience and salary and includ- 
ing copies of two references or names and addresses of referees to be addressed to : 

The Personnel Manager, 

Oxley Developments Company Ltd. 
PRIORY PARK ULVERSTON NORTH LANCASHIRE 

2563 

SYSTEMS TESTERS 
To bring -up, fault find and prove functions of electronic systems used in complex business machines by logical diagnosis. 

Candidates should possess an O.N.C. (Electrical) or R.T.E.B. Certificate, or City and Guilds Certificate (Subjects 47, 48 or 49) 

and have experience in one of the following areas: - 
Computers, Radar, Tele- communications, Radio and T.V., etc. 

These are Staff appointments carrying attractive salaries which are fully commensurate with qualifications and experience. Other 

employment conditions include 3 weeks' Annual Holiday, Pension Plan, etc. Effective assistance with housing will be provided. 

NAME 

ADDRESS 

QUALIFICATIONS 

AGE 

W.W.2551 

For Application Form return coupon to : - 
The Personnel Department, 
THE NATIONAL CASH REGISTER CO. 

(Manufacturing) LTD., 
Kingsway West, 
DUNDEE DD1 9 QY 

.6 

144.1 

1 9 6 7 

IC NDurIVI 
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CIVIL 
RADIO AND ELECTRONIC ENGINEERS 

Board of Trade (Civil Aviation) 
Qualified engineers required as Assistant Signals Officers in the field of Civil Aviation for the 
provision and installation of advanced electronic equipment -including the latest type of radar, 
telecommunications, navigational aids, etc. 

Qualifications: Degree with 1st or 2nd class honours in Electrical Engineering or Physics, or 
have passed all examinations for M.I.E.E., A.M.I.E.R.E. or A.F.R.Ae.S. 

Age: 23 and normally under 35 on 31st December, 1969 (extension for H.M. Forces or Overseas 
Civil Service). 

Starting Salary (Inner London) may be as high as ;02,218, depending on qualifications and experience. 
Pensionable appointments. Good prospects of promotion. 

Application Forms are obtainable by writing to the Civil Service Commission, Savile Row, 
London, W1X 2AA, or by telephoning 01 -734 6010, ext. 229 (after 5.30 p.m. 01- 734 6464 
"Ansafone" service). Please quote S 85'ASO. [545 

CLOSED CIRCUIT TELEVISION 

ENGINEER 

MARCONI MARINE 
MARCONI MARINE is a major supplier of shipborne television installations 
and equipment and an engineer is required in the Company's Television Section 
at Chelmsford for the system planning of closed circuit and entertainment 
television systems. 

Applications are invited from Engineers with practical experience of closed 
circuit television systems and in particular it would be desirable that this 
experience has been obtained with a major equipment manufacturer. 

Additionally, experience in the development of television broadcast equipment 
would be advantageous coupled with experience in system costing. 

Qualifications of H.N.C. level are necessary but the prime requirement is to 
produce practical results at the right price. 

Applications, in strictest confidence, to: 
Personnel and Operating Manager, 

The Marconi International Marine Co. Ltd., 
Elettra House, Westway, 

Chelmsford, Essex 
2552 

AIR FORCE DEPARTMENT 
RADIO TECHNICIANS 

Starting pay according to age, up to LI,189 p.a. (at age 25) rising to £1,500 p.a. with prospects 
of promotion. 

Vacancies at RAF Sealand, Near Chester 
RAF Henlow, Bedfordshire 

and RAF Carlisle, Cumberland 
Interesting and vital work on RAF radar and radio equipment. 

Minimum qualification, 3 years' training and practical experience in radio engineering. 

5 -day week -good holidays -help with further studies -opportunities for pensionable 
employment. 

Write for further details to: 
Ministry of Defence, CE3h (Air), 
Sentinel House, 
Southampton Row, 
London, W.C.I. 
Applicants must be UK residents. 2 535 
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lar makes. TV signal boosters transistorised PYE/ 
Labgear B1 /B3, or UHF battery operated 75/ -. UHF 
mains operated 97/6, UHF masthead 85/ -, post tree. 
Enquiries invited, COD despatch available. MANOR 
SUPPLIES. 64 GOLDERS MANOR DRIVE, LONDON, 
N.W. 11. CALLERS 589B. HIGH ROAD. N. FINCHLEY, 
N.12 (near GRANVILLE RD.). Tel. 01 -445 9118. [60 

BUSINESS OPPORTUNITIES 
11 UALIFIED experienced Design Engineer seeks 
4ag Financial Support to develop small company manu- 
facturing high reliability control equipment. Poasible 
optoelectronics specialisation initially. Policy: IC designs 
(or assembly /servicing ease; continuous research and 
expansion. Box No. W.W. 2569 Wireless World. 

TEST EQUIPMENT - SURPLUS 
AND SECON HAND 

MARCONI TF890A.4 Radar Test Set 8500 -9680 me /a 
incorporating: Klystron Signal Generator. Therm - 

Istor Power Monitor, Spectrum Analyser, Directive Peed 
Assembly, brand new, makers' guarantee. 021 -454 8305. 

SIGNAL generators, oscilloscopes, output meters, wave 
voltmeters, frequency meters, multi -range meters. 

etc., etc., In stock. -R, T. & I. Electronics, Ltd., Ash- 
ville Old Hall, Ashville Rd., London, E.11. Ley. 4986. 

[64 
12566 

RECEIVERS AND AMPLIFIERS - 
SURPLUS AND SECONDHAND 

HRO Riss, etc., AR88, CR100, BRT400, 0209, 8640, 
etc., etc., in stock. -R. T. & I. Electronics, Ltd., 

Ashville Old Hall. Ashvile Rd., London, E.11. Ley. 
4986. [65 

NEW GRAM AND SOUND 
EQUIPMENT 

CONSULT first our 76 -page illustrated equipment 
catalogue on Hl -F1 (6!6). Advisory service, generous 

terms to members. Membership 7/6 p.a. -Audio Supply 
Association. 18 Blenheim Road, London, W.4. 
01 -995 1661. [27 

GLASGOW. -Recorders bought, sold, exchanged; 
cameras. etc.. exchanged for recorders or vice- versa.-Victor Morris, 343 Argyle St.. Glasgow, C.2. 

[11 

TAPE RECORDING ETC. 
F quality, durability matter, consult Britain's oldest 
transfer service. Quality records from your suitable 

tapes. (Excellent tax -free fund raisers for schools. 
churches.) Modern studio facilities with Steinway 
Grand.- -Sound News. 18 Blenheim Road. London. W.4. 
01 -995 1661. [28 

TAPE to disc transfer, using latest feedback disc 
cutters; EPs from 22/ -; s.a.e. leaflet -Deroy, 

High Bank, Hawk St., Carnforth. Lancs. [70 

VALVES 

VALVE 
cartons by return at keen prices; send 1/- 

for all samples and Ilst. -J. & A. Boxmakers, 75a 
Godwin St., Bradford. 1. [10 

FOR HIRE 
FOR hire CCTV equipment including cameras, 

monitors, video tape recorders and tape- -any period. -Details from Zoom Television, Amersham 5001. [75 

ARTICLES WANTED 
PYE Radiotelephones, AM1OD, AM1OB, AM25T. Austen, 

1 Valebridge Rd., Burgess Hill. Phone 3409. [2579 
WANTED. all types of communications receivers 

and test equipment. -Details to R. T. & I. 
Electronics, Ltd.. Ashville Old Hall, Ashville Rd., Lon- 
don, E.11. Ley. 4986. [63 

[2491 
WANTED -Earliest Marconi wireless equipment, 

Marconi Magnetic Detector. Fleming Value; also 
Hallicrafters Dual Diversity model DDI, circa 1930. -R. 
Hanselman, 914 Columbian, Oak Park, Illinois. U.S.A., 
60302. [2595 

WANTED -small quantity PYE Vanguards -AM25B 
with connecting cables and cradles, must be clean 

and serviceable. Price and details please to: Raymond 
McAteer, Radio Engineer, Main Street, Oarvagh. Co. 
Londonderry, N. Ireland. [2568 

WANTED. televisions, tape recorders. radiograms, 
new valves, transistors, etc. -Stan Willetta, 37 

High St., West Bromwich, Staffs. Tel. Wes. 0186. [72 

VALVES WANTED 

WE buy new valves, transistors and dean new com- 
ponents, large or small quantities. all details, 

quotation by return. -Walton's Wireless Stores, 65 
Worcester St., Wolverhampton. [62 

SERVICE Bc REPAIRS 

YOU MAKE IT, let us install and maintain It. 
South of Ireland. -Box No. WW395 Wireless World. 

CAPACITY AVAILABLE 
AIRTRONICS, Ltd.. for coil winding, assembly and 

wiring of electronic equipment, transistorised sub- 
unit sheet metal work. -3a Walerand Rd., London, 
S.E.13. Tel. 01 -852 1706. [81 

ELECTRONIC and Electrical Manufacture and 
Assembly. Prototypes and short production runs. 

East Midlands Instrument Co. Ltd., Summergangs 
Lane, Gainsborough, Liners. Tel. 3260. [88 

METALWORK, all types cabinets, chassis, racks, 
etc., to your own specification, capacity available 

for small milling and capstan work up to lin bar. - 
PHILPOTT'S METALWORKS, Ltd., Chapman St., 
Loughborough. [17 

PLASTIC Injection Moulding Specialists in short runs 
up to 1 oz. Low tooling costs. -K.T. Plastics Ltd., 

Dept. 10, 23 Hunters Hill South Ruislip, Middx. 
01 -845 2824. [90 
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FANTASTIC 
SPEAKER BARGAIN 
1 amous En,.'1st,. 12' high Heavy cone. 10 

watts speak v with built tweeter. 3 or 

15 ohms. 12.month guarantee 

2 for 70/- IP R I II 91 39/6 
NEW RELEASE IP 

4 9' 

HI -FI COLUMN 
SPEAKER CABINET 

prey cloth Iion1 m a 

ç 

s 24 . I IL wnh tweeter 

hole above Mari II de lure model lCair 10 'With 
t? sveaier as adremfed above 

511 LAP,'.I 95/- 
ELECTRAMA 
Dept WW80. 15 High St Hailsham.Sussex 

VACUUM 
OVENS, PUMPS, PLANT, GAUGES, FURNACES, 
ETC.. GENERAL SCIENTIFIC EQUIPMENT 
EX- STOCK, RECORDERS, PYROMETERS, OVENS, 

R. F. HEATERS. FREE CATALOGUE. 

V. N. BARRETT & CO. LTD. 
I MAYO ROAD, CROYDON, 

CRO 2QP. 01 -684 9917.8 -9 

WE PURCHASE 
COMPUTERS, TAPE READERS AND ANY 
SCIENTIFIC TEST EQUIPMENT. PLUGS 
AND SOCKETS, MOTORS, TRANSISTORS, 
RESISTORS, CAPACITORS, POTENTIO- 
METERS, RELAYS TRANSFORMERS, ETC. 

ELECTRONIC BROKERS LTD. 
49 Pancras Road. London. N.W.1. 01 -837 7781 

RAMPIAN 
worth Trading Estate, Foitham, Middle 
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THERE ARE GEMS IN IRELAND \\ \\ 1 1 I // // 
This is one ' / / / /ilil \ \ \\ 
THIS is another 

IF YOU WANT A REAL GEM CONTACT 

TECLARE LTD 
ENNIS, CO. CLARE. 21559 

AFTER ALL, WE'RE IN THE EMERALD ISLE 

` J 

_3J 

e-Th 

OSCILL 

D 
J 

0 
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PRINTED CIRCUITS 
Small quantities are not expensive, we have 
full artwork and assembly facilities. 

Let us quote you for any quantity. 

OFRECT 
ELECTRONIC SYSTEMS LTD. 
Hookatone Park, Harrogate 
Harrogate 86258 
Telex 57962 

SC 

R & R RADIO 
51 Burnley Road, Rawtenstall 

Rossendale, Lancs 
Tel.: Rossendale 3152 

VALVES BOXED, TESTED & GUARANTEED 
EBF80 3/- PCC84 3'- PY82 3/- 
EBF89 3/6 PCF80 3/- U191 4/6 
ECC82 3/- PCF82 3/6 U301 4/6 
ECL80 3/- PCL82 4/- 6F23 5/- 
EF80 1/6 PCL83 4/- 10P14 3/- 
EF85 3/- PCL84 5/- 20P5 3/- 
EF183 3/6 PL36 5/- 30F5 2/6 
EF184 3/6 P1.81 4/- 30L 15 5'- 
EY86 4/- P1.83 4/- 30P12 4 6 

EL41 5/- PY33 5/- 30C15 5 - 
EZ40 4/6 PY8I 3/6 30PL13 5,6 
EBC4I 4/6 PY800 3/6 30PL14 5/6 

POST, ONE VALVE 9d. TWO TO SIX 6d. 
OVER SIX POST PAID. 

WANTED - 
Redundant or Surplus stocks of Transformer 
materials (Laminations, C. cores, Copper wire, etc.), 
Electronic Components (Transistors, Diodes, etc.), 
P.V.C. Wires and Cables, Bakelite sheet, etc., etc. 

Good pricer paid 

.1.`BLACK 
44 Green Lane, Hendon, N.W.4 

Tel. (I1 -203 1855 and 3033 

GEARED MOTORS 
Microswitches, Timers, Meters, 
Potentiometers, Capacitors, all new 

6d. stamp for catalogue. 

F. HOLFORD & CO. 
6 IMPERIAL SQUARE, CHELTENHAM 

NEONS. PRINTED CIRCUIT BOARDS. INSTRUMENT 
CASES. MOULDED REED SWITCHES and PIDAM logic 
modules. CONTIL and BRIGHTLIFE products are all 
ex- stock. For details see August and October 1969 
issues, advertisements. For further details use reader 
service card. New prices on new leaflet. All customers 
on mailing list will receive these automatically. 

WEST HYDE DEVELOPMENTS LIMITED, 
30 HIGH STREET, NORTHWOOD, MIDDX. 

Telephone: Northwood 24941 

FOR YOUR ... 
SYNCHRO & SERVO 

REQUIREMENTS! 
SERVO & ELECTRONIC SALES LTD. 

43 HIGH ST.,ORPINGTON,KENT.Tel:31066, 33976 
Also at CROYDON. Tel: 01.688 1512 

and LYDD, KENT. Tel: LYDD 252 

PE Of 
0 PE 

modules designed to meet every application 

ERAS 
The Telford range of Oscilloscope Cameras includes many unique features not normally found in Oscillography. 
Their modular construction allows the user to select the camera and interchangeable accessories to meet 
his exact need. 

Type A Polaroid Pack back parallax -free viewer -other types available. Viewing systems include parallax -free 

viewing during exposure Adaptors for all popular scopes Lenses f1.5, f1.9. f2.8, f3.5, with choice of object/image 
ratios Accessories include solenoid operation and data recording Film backs: 'Polaroid 10 second prints: roll. pack 
or cut film. all conventional materials including 35mm. 

TELFORD PRODUCTS LTD 
Registered trade mark of Polaroid Corp of U S.A 

Write nnw /or /u /l technics/ r/etei /s. 

4 WADSWORTH ROAD GREENFORD MIDDLESEX ENGLAND Tele: 01 -998 1011 

THE iM3227 PHOTO- OPTICAL COMPANY OF THE BENTIMA GROUP 
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TECHNICAL TRAINING by 
IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING ICS 

First -class opportunities in Radio and Electronics await the I C S trained man. Let 
I C S train YOU for a well -paid post in this expanding field. 
I C S courses offer the keen, ambitious man the opportunity to acquire. quickly and 
easily, the specialized training. so essential to success. Diploma courses in Radio/ 
TV Engineering and Servicing, Electronics. Computers, etc. Expert coaching for: 
* C. & G. TELECOMMUNICATION TECHNICIANS' CERTS. 
* C. & G. ELECTRONIC SERVICING. 
* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
* RADIO AMATEURS' EXAMINATION. 
* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 
Examination Students Coached until Successful. 
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES 
Build your own 5 -valve receiver, transistor portable, signal generator, multi -meter 
and valve volt meter - all under expert guidance. 
POST THIS COUPON TODAY and find out how I C S can help YOU in your career. 
Full details of I C S courses in Radio, Television and Electronics will be sent to you 
by return mail. 
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES 

r 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

A WHOLE WORLD 
OF KNOWLEDGE 

AWAITS YOU! L 

NAME 

International Correspondence Schools 
(Dept. 2301. Intertext House. Stewarts Road. 

London, S.W.R. 

Block Capitals Please 

ADDRESS 

. 10/69 
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J 

D I OTRAN 
SALES 
P.O. BOX rJ 

WARE, HERTS 
TEL. WARE 3442 

-21 25 -99 100 up 
S.C.R's Á0P 
100 PIV 9 6 7 6 6 - 
400 PIV I/ - I1 - 10- 
All tested perfect functional devices 
guaranteed. 

We will also buY 
Your surplus stock 
-Sand us your 

lists. 

OVER 3 MILLION SILICON ALLOY & GERM. TRANSIS- 
TORS AVAILABLE FOR IMMEDIATE DELIVERY, 
MANUFACTURERS END OF PRODUCTION SURPLUS. 

Qty. Qty. Qty. Qty 
TRANSISTORS Price Price Price Price 
Type and Construction 100 500 1,000 10,000 
A I Germ A.F. NPN TO -1 . AC127. NKT773, AC157,ASY86 L3.10 CIS L25 L200 
A 2 Germ. A.F. PNP TO -5 =ACY17 -21, NK237 -245 LI L3 L5 140 
A 3 Germ. A.F. PNP TO-I =AC1287 NKT271, 20381 Li L3 £5 L40 
A 4 Germ. R.F. PNP TO -1 - 0044 -45, NKT72'125, ASY54 L1.10 L4.10 0.10 £60 
A 5 Germ. R.F. PNP TO -5 =2N1303, NKT164 -7, 2G301 -3 £1.10 L4.10 £7.10 160 
A 6 Germ.V.H.F. PNP TO-1 =AFI16 -7, KNT667. 20417 L3.10 LIS LIS L200 
A 7 Assorted Germ. A.F. -R.F. PNP mixed cans, general purpose ISs. £2.10 14 L32 
A 8 Germ. A.F. 50 -2 PNP =20371 -89, ACY27-31, 0071 -75 L2 0,10 /12.10 1100 
A 9 Sal. Alloy PNP TO -5 =25301 -5. BCY17 -29, BCY30 -34 12 L7.10 LIL10 £100 
AIO Sil. Alloy PNP S0 -2 =25321 -325. OC200 -205 L2 L7.10 LIL10 1100 Al to A7 Guaranteed 80', Good usable Transistors ideal for low cost production work and experimental use. 
A8toA10 are all perfect devices, factory tested. no open or short circuit Transistors in these lots. 

PLASTIC PNP SILICON 
TRANSISTORS. Manufac- 

2 revs' 3 family. 
seconds 

cheap 
trans. for manufacturing etc. 
/S 500, LI7.10 1,000 pieces. 

PLASTIC NPN SILICON 
TRANSISTORS. Manufac- 
curers' seconds from 
2N3707 -371 I family. Ideal 
cheap trans. for manufacturing 
etc. L7.10 500, L12.10 1,000 
pieces. 

TO -IS METAL CAN SILI- 
CON PLANAR TRANS. 
Very high quality 99 " good. 
Type 

2N7O6, L13 2per u,Ó00 500 
peace:. II- TESTED TRANSISTORS I/- 

each ONE PRICE ONLY PNP. NPN. each SILICON PLANAR II- EACH 
BC108 2X696 2X1132 2X2220 25733 
BC109 2X697 2X1613 2X3707 2N 3391 
BFY50 2N706 2N1711 2N371 I T1544 
BFY51 2N708 2N2904 25102 2N2906 
BFX84 2N929 2N2905 25103 2N2907 
BFX86 2N930 2N2924 2S104 2N2696 
BFX88 2N1131 2N2926 25732 
From Manufacturers' Over -runs- 

Unmarked 

TO -5 METAL CAN SILICON 
PLANAR TRANSISTORS. VERY 
HIGH QUALITY 99 " good type. 
2X697, BFY51, 2X1893, Le Per 
500 pieces. LI3.0.0 for 1,000 pieces. 

TOP HAT SILICON 
RECTIFIERS. All good. No 
short or open circuit devices. 
Voltage range 25- 400PIV, 
7S0mA. U per 100, £1210 
per 500. 

HIGH QUALITY SILICON 
PLANAR DIODES. SUB- MINIA- 
TUBE DO -7 Glass Type, suitable 
replacements for 0A200, 0A202, 
BAY38, 15130, 15940. 200,000 to clear 
at 14 per 1000 pieces. GUARAN- 
TEED 80 " GOOD. 

GERM. PNP AND NPN TRANSISTORS 
TESTED, UNMARKED SIM. TO: -I/6 EACH 
ACI25 ACY22 ACY36 NKT677 0031 
AC126 ACY27 NKTI41 NKT713 0082 
AC127 ACY28 NKTI42 NKT773 2G301 
AC128 ACY29 NKT2I2 0C44 20302 
ÁC130 ACY30 NKT213 0C45 20303 
ACY19 ACY31 NKT214 

0072 
20308 

ACY20 ACY34 NKT215 
0075 

20371 
ACY21 ACY35 NKT27I OC75 20374 

FULLY TESTED DEVICES AND 
QUAL TY GUARANTEED -SURPLUS 

TO REQUIREMENTS 
0A7.02 ilicon Diode. Fully Coded. 
150 PIV 250mA Qty. Price 00 per 1,000 pieces. 
BY100 S L. RECT'S 800 PIV 550 rnA. 
I -49 216 ach; 50 -99 2x3 each; 100-999 each; 
IX= up 1;10 each. Fully Coded. Ise Qlty. 

TEXAS 10371 A!S 
ant. OC Germ. 1 

se Tran Gan. Purpose s. 
Each 

I -99 .. ..1 6 
100 -999 .. .. I.2 

1000 up .. ..9d. 
All Brand New and 
Coded. 

TRANSISTOR EQVT. BOOK 
cross references of transistors- British, European, 

American and Japanese. A must for every transistor user. 
Exclusively distributed by DIOTRAN SALES. IS /- EACH. 

Vast mixed lot of submit: glass diodes. Com- 
prising of Silicon, Germ, Point Contact and Gold 
Bonded lux some Zenrs. 500,000 available at 
Lowest of Low Price. 
1,000 pieces 13.0.0. 5.000 pieces L13.10.0. 10,000 pieces £23. 

Post and Packing costs are continually rising. Please add I/- 
towards same. CASH WITH ORDER PLEASE. 
QUANTITY QUOTATIONS FOR ANY DEVICE LISTED 
BY RETURN. 

OVERSEAS QUOTATIONS BY RETURN SHIP - 
MENTS TO ANYWHERE IN THE WORLD AT COST 

Wireless World, November 1969 

AMATRONIX LTD (WW) 
TRANSISTORS -MINT, NO SECONDS, NO 
RE-31A It KS. GUARANTEED TO SPEC. 
A D161 162 151- BFY61 4/- 2N3065 16/6 
AF239 10'- 1844 1/4 2N3707 4/- 
B-50000 11 3 18567 3/- 2N3794 
BD121 18 - MC140 4/- 2N3863 5/8 
BC107B 3 SF115 3/- 2N4066 4/6 
BC168B 2 3 TISIS 7/- 2N42S6 3/- 
BC169C 2/5 TI8S0M 4/8 2N42S5 3/- 
BF167 5/3 TI8S1M 4/11 2N4251 3/- 
BF178 9/- 2N705 2/7 2N4292 3/- 
B F224 4/- 2N211280 2/S 2811187 2/- 
NOTES. Our AD161/2 are comp. matched prs. 
with hFF. =80 rein. at IC= 500mA. SF115 Is epoxy 
IiFI15; 2N3794 =mini 3704; 2N4291 =mini 3702; 
2N4289 Is hi -gain SI pep; 2N4285 is hi- reverse 
\'Eli Si pnp substitute for Ge types; IS557 is 
8110 p,i,v. 500mA TV rect.; MC140 is 3W npn Si 
with insulated collector for easy heat sinking. 
MOSFETS ... hl- elope, low cross mod., N- 
chan, depletion, 40488A, improved 40468, 
751iA /V tip. at 10051Hz, 7/S. MEM554C, 
ruggedlsed 3N140 dual -gate; 12n1A/V typ., 
NF 3.5(IB typ. at 200MHz. SIm. /dullard BFS28. 
Only 15; -. (For W \V communications Rx.) 
INTEGRATED CIRCUITS- PA234, new dual - 
in -line 1W audio amp, with data, 24/ -; CA3020, 
TO -5 push -pull amp.. usable to 6MHz. 251 - 
TAA320, MOST -input impedance converter, 15,1 - 
TAB701, transistor quad for ring modulator, 21 /- 
TAA283, 3 -stage low level a.f. amp., 15/8. 

AMPLIFIER PACKAGES- Component kits for 
efficient transformerless Gloss B power amps. Low 
standby current. reversible polarity, simple cir- 
cuitry. no adjustments. 
AX2 9V, 300m\V in 10 -20 ohms, other loads usable, 
12/6; AX3 9V, 800mW In 8 ohms, 20mV in 20K 
Input, 22/6; AX4 24V, 5W In 8 ohms, 4W In 
15 ohms, input 100mV In 40K. Operable 18V with 
12mA standby current and 2 -3W output. Uses 
AD161/2 output pair with silicon low -level stages. 
Still only 30' -. AXS, 12V, 3W In 3 ohms, 39, 5. 

MINI MAINS TRANSFORMERS -1" x1 "x13" 
Osmor MTS, 9.0 -9V 80mA, 12/6. Eagle MT', 
6 -0 -6V, 100mA, 13/6; MT12, 12.0 -12V, 50MA,13'6. 
A comprehensive data sheet giving regulation 
curves for all these transformers with push -pull, 
bridge, and v.d. recta and covering outputs of 
5 -80V supplied free with orders. Tiny Se bridge, 
suits all these, 3/6. 
Mail order only. Cash with order. List 6d., free 
with iirder,. U.K. post free on orders over 10, -. 
396 Selsdon Road, South Croydon, Surrey, CR2 ODE 
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OSMABET LTD. 
WE MAKE TRANSFORMERS AMONGST OTHER THINGS 

AUTO TRANSFORMERS. 0.1I0200.220.240 v a.c. up or down, 
fully shrouded fitted terminal blocks. 50 w 81/ -: 75 w 87/ -; 
100 w 45' -: 150 w 57 6: 200 w 71/6: 30o w 90/ -; 400 w 112/6: 
500 w 1276: 600 w 185 / -: 750 w 178/5; 1000 w 210 / -: 
1510 w 345 : -: 2010 w 400/ -; 3000 w Nov.: 4000 w 750 -. 
MAINS ISOLATION TRARSPOR)mS. Input 200.240 v 
1 l roui., 50 w 80/ -; lai w 90/ -: 200 w 150/ -: 500 w 3.. 
MAINS TRANSFORMERS. Prim 201.240 v a.n. TXI. 425.0.425 v 
2511 Ma, 6.3 y 4 a. CT, 6.3 y 4 ('T, 0.5.6.3 v 3 a, 186/ -; TX2 
250.0 -250 v 15(1 Ma, 6.3 v 4 a CY, 0.5.6.3 v 3 5718: TX3 
250.0.250 v 100 Ma, 6.3 v CT 2a, 6.3 v 1 56/6; TX4 300.0- 
:410 v 60 Mn, 6.3 y 2 CT, 6.9 y I a, 56/9; TXS 300.0 -301 v 
120 Ma, 6.3 v I a. 6.3 y 2 et. 6.3 v 2 a, 67/e: TXB 250 -0.250 s 
65 Ma, 5.3 v 1.5 a, 32/6; MT2 230 v 45 Ma, 6.3 v 1.5 a, 2.5 / -. 
INSTRUMENT TRANSFORMERS. Prim 200/250 v a.c. OMT4/ 
I tapped sec., 0- 211- 30 -40 -01 v, giving 5-10-15-20-25-30-35-40- 
55-60, Ii. -0 -III, '20.0.20, 30.11.31 r a.e, I amp 40/ -; ditto tram 
'2 amp OMT4/2 60/ -; OMT5r1 tapped sec. 4e-50-60- 60.50 -100- 
110 v, giving 10- 20.30 -411- 511.60.70. 611.90.101.110, 10 -0 -10, 
20 -0.20, 311 -0 -30, 40.11.40, 50.0.50 a.c. I amp. SOI -. 
HEATER TRANSFORMERS. Prim 201/250 v a.c. 6.3 v 1.5 
11/6::1 as 18/9: 6 a ('T 30; -: 12 v 1.5 a 18/9: 3 a CT 301 -; 
6 a 58 / -: 24 y 1.5 a 27,6.:3 a 56 / -; 5 a 75/ -; 5 a 108/-; 12 a 
150'-. 
MIDGET MAINS TRANSFORMERS. FW rectification, sloe 

I+ if i e. prim 2 a.c., output PTI 20.0.20 v 
0.15 :t; 1'T'2 12 -0112 v u.25 a PTS 0.11.0 v 0.3 a. all at 19/6 each. 
OUTPUT TRANSFORMERS. Nullard 5 /10 UL 8718:7 watt 
stereo I'1. 56, -; ;t watt ('I' ;; 30 / -: PP 11K13- 7.5 -15 ohm 211 -; 
Multi ratio 7/10 watt 30 / -; :ill watt (KPH etc.l 3.15 ohm 751 -; 
50 watt KISS etc/ 135 / -: 1161 watt 2101 -; auto matching 
transformer 30 watt, 3.7.5.15 ohm, up or down 11/8. 
CHOKES. Inductance lo H. 65 Ma 12 / -; 85 Ma 15 / -; 150 Ma 
21 -. ("lima leads, clamp construction. 

W.W. COLOUR TELEVISION RECEIVER 
Tcordiirmere and choke as specified. 

1 h,,k.' 1.1 60,' -; Transformer T1 57/8; Field O/P 
transfomner 

l'rringe r.tra on all transformer. 4/6 minimum. 

BULK TAPE ERASERS. 201/250 v a.c.. Immediate and complete 
erasure of any size also, ill magnetic tape, also suitable for 
tape head demagnetization, 42/6. P. 8 P. 3/-, 
FLUORESCENT LIGHTING. 12 v LT, complete fittings, 12 ins. 
6 watt 110/ -; 21 Ina. 13 watt 130/ -; special offer IS Ina. 15 watt 
obi , Transistor ballast 12 v for single 40 watt or twin 20 watt 
tune,, 50 / -. 
LOUDSP1EAKERS. Complete mnge, famous make, 25 watt 
107/ -: '1.5 watt 1301 -; 50 watt 320/ -, etc., etc. P. 6 P. 6/ , 
um.trwted sae. 
LOUDSPEAKERS. Es.equlpmrnt, perfect. 3 ohms. Elac, Good - 
man, etc. a ins. 15/ -: 6 Me. 101 -: 5 ins. 7/6. P. R P. 3/6 min. 

Corriaye extra on all enders. 

S.A.E. ALL ENQUIRIES PLEASE. )IHHI. ORDER ONLY. 

46 KENILWORTH ROAD, EDGWARE, 
MIDDX, HA8 BIM. Tel: 01 -958 9314 
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NEW ! HSL.700 Mono Transistor Amplifier 

ww.ar 
A really high ! 

fidelity I - ® 
nplifler with 4 -Y 

performance 
` 

a 

characterlellce ® , 

to molt the most 
dlscriminting 
linemen, 0 trap- pl. 

l t r circuit .. 
with 

..- 
Ith Integrated 

ssembled on 
epeeist Printed r /7 G / - /' 
sub panel. AD - / /// 
161 -ADI62 riper - 
siting In aymetrle- 
al complementary pair. Output transformer coupled to 3 ohm 
and 15 ohm speaker socket.. Standard phono Input sockets. 
Full wave bridge rectifier power supply for A.C. mains 200 -240 v. 
Controls: Bass, Treble, Volume /on /off. Function selector for 
FUI, PU2. Tape, Radio. The HSL.700 Is strongly conatnrcted 
on rigid steel chassis, bronze hammer enamel finish, else 91 in. x 
6 In. o 41 In. high. Performance figures: 

Seneitivlty- PU1.50 m /v., 56K input impedance. 
PU2.110 m /v, 1 meg. Input Inpedance 
Tape -110 m /v, I meg. Input Impedance. 
Radio -110 m /v, 1 meg. Input impedance. 

Output power measured at 1 Ke.63 watts AMR Into 3 ohms, 
6.8 walla RMR Into 15 ohm. Overall frequency response 30 
c /. -18 Ke /s: Continuously variable tone controls; Bass, + 8db 
to 12 db at 100 c /s. Treble, + 10 db to - 10 db at 10 Kr /s. 
The 1181..700 has been designed for true high fidelity reproduction 
from Radio Tuner, Gramophone deck s nd Tape Recorder pre 
amp but I. also capable of being used In conjunction with a 
guitar by connecting to PU 1 socket and the peak output power 
will then he In the region of 15 watts. 
Supplied ready built and tested, complete with knobs. attractive 
anodised aluminium front escutcheon panel. long spindle. can be 
cut to suit your housing requirement.). full circuit diagram and 
operating instruction.. OUR SPECIAL PRICE £7/1918. 
P. R P. 7/0. 

BRAND NEW 
PARMENO MAINS TRANSFORMERS 

Primary 110v -250v Secondary 330- 0 -330v. 100mA and 6.3v. 
at 2 amps. 0.3v. t 2 amps and 0.3v. at 1 amp. Conservatively 
rated. Fully Impregnated. Electrostatic screen. Suitable for 
vertical or drop through mounting. Overall sin, 4 ;ia. - 31in. 
311n. Weight Sibs. Limited number only at 37.6 P. & P. 8 -. 

Transistor S 8 +8 Mk. II 
Now using Silicon Transistors in first five stages on each channel 
resulting in even lower noise level with Improved sensitivity. A 
really !lent -clans Hi -FI Stereo Amplifier Kit. Uses 14 traneiston 
giving 8 watts push pull output per channel (16W, mono), 
Integrated pre-amp, with Bass, Treble and Volume controls.. 
Suitable for one with Ceramic or Crystal cartridges. Output stage 
for any speakers from 3 to 15 ohms. Compact design, all parts 
supplied including drilled metal work. Cir -Kit board, attractive 
front panel knobs, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step Instructions enable any constnrctor to build 
an amplifier to be proud of. Brief Specification: Freq. response 
±3dB, 20. 20,000 c/s. Bass boost approx. to + 12dB. Treble cut 
approx. to -I6dB. Negative feedback 18í1B. over main amp. 
Power requirement. 25V. at 6 amps. 
PRICES: Amplifier Sit £10/1010; Power Pack Kit £310/0: 
Cabinet £310/0. ALL POST FREE. 
Circuit diagram, construction details and tans list (free with 
kit ) 118 (S.A.E.) 

SPECIAL OFFER' 
HI FI CELESTION SPEAKER UNIT. Sise 61n. o 4in. Powerful 
11.000 line magnet with specially treated cone surround. 10-12 
ohm impedance. Few only at 20 - P. A P. 3 6. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top-quality record player unpllhre employing heavy duty 
double wound mains transformer. ECC83, ELx4, EZ80 valves. 
Separate ham. treble and volume controls Complete with output 
transformer matched for 3 ohm speaker. Size lin. w. x Sin. d. 
Sin. h. Ready built and tested. PRICE 751-. P. A P. 6/ 
ALSO AVAILABLE mounted on board with output transformer 
and speaker ready to fit into cabinet below. PRICE 9718. 
P. & P. 7/6. 
DE LUXE QUALITY PORTABLE R- PLAYER CABINET MK. 2 
Uncut motor boanl sise 14I x 121n., ciearane 2111. below, 
611.. above. Will take amplifier above and any B.B.R. or 
GARRARII Autochanger or single Player Unit (except ATOP 
or SP25). Size 18 x 15 x 81n. PRICE 79/8. Carr. 9/e. 

3 -VALVE AUDIO AMPLIFIER MODEL HA34 MK. H 
Designed for III -Fl reproduction of 
records. A.C. mains operation. 
Ready built on plated heavy gauge 
metal chuals, size 711n. w. x gin. 

s 
d. x 4t1n. b. Incorporate. ECC83, 1\ EL84, EZ80 valves. Heavy duty, 
double wound mains transformer 

fand output transformer matched for 

e e control l andnor ( w with mpmved wide 
range tone controls giving bass and treble lift and cut. Negative 
feed -tack line. Output 1 watts. Front -panel can be detached and 
leads extended for remote mounting of controls. The 11A34 hat 
been specially designed for us and our quantity order enable. us 
to offer them complete with knobs, valves, etc., wired and tested 
for only 14/15/ - P. A P. r, /. 

10/14 WATT HI -FI AMPLIFIER KIT =- A stylishly finshed mon 1-- . 

-- - aural amplifier with an 
output of 14 watts from 
2 EI.BU In push -Dull 

.¡ = 1 -á © s 
it 
_ 

Super reproduction of ..44i1 

music and speech. e J' 

- 
bth 

with negligible hum. _ 
,__---- Separate inputs for mike 

and gram Wow recordstlY _. 
and announcements to 
follow each other. Fully _ _- 

- -- shrouded section wound 
output transformer to 

- -- 
match 3.15(1 speaker 
and 2 Independent vol- 
ume control., and separate base and treble controls are provided 
giving good lift and cut. Valve line -up: 2 EL84s, ECC83, EF86, 
and EZ80 rectifier. Simple instruction booklet 1/6 (Free with 
parts). All parts sold separately. ONLY 27/9)6. P. A P. 8/6. 
Also available ready built and tested complete with standard 
Input sockets. £9/5/ -. P. 2 P. 8 :6. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH STREET, MERTON, LONDON, S.W.19 

Telephones 01-540 3985 
S.A.E. all enquiries. 

Open all day Saturday (Wednesday 1 p.m.) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. 
ONLY. P. A P. ON OVERSEAS ORDERS CHARGED EXTRA. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. .. .. 8/8 P/P 64. 
1155 set Circuit and Notes .. .. .. .. 6/6 p/p 6d. 
H.K.O. Technical Instructions .. .. .. 5/8 p/p 6d. 
38 set Technical Instructions .. . . 5/8 PIP Bd. 
46 set Working Instructions .. .. .. 5/6 pip Bd. 
88 set Technical Instructions .. .. . 71- pip 6d. 
BC.221 Circuit and Notes .. .. .. .. 5/8 DID Od. 
Wavemeter Class D Tech. Inst. .. .. .. 5/8 PIP 6d. 
18 set Circuit and Notes .. 5/8 pip Bd. 
BC. 1000 (31 set) Circuit and Notes .. 5/8 PIP 6d. 
CR. 100/B.28 Circuit and Notes .. .. .. 10/- p/p Bd. 
R.107 Circuit and Notes .. .. .. .. 7/- p/p 8d. 
AR.86D Instruction Manual .. .. 18/- p/p 6d, 
62 set Circuit and Notes .. .. .. . 8/8 p/p 6d. 
Ohioan Diagram 5/- each post free. R.1116/A, R.1224/A, R.1336, 
H.P. 24, 25 and 26, A.1134, T.1154. CR.300, BC.312, BC.342, 
BC.348J, BC.348 ( E.M.P.), BC.624, 22 set. 
02 set Sender and Receiver circuits 7/6 post free. 
Colour Code Indicator 2 /8. p/p Bd. 

S.A.E. with all enquiries please. 
Postage rates apply to U.K. only. 

Snarl order only to: 
INSTRUCTIONAL HANDBOOK SUPPLIES 
Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8 

OFF 5Ow O OUR BUYING PRICE. 

Ex- distributor offers remainder of stock. 

TO CLEAR -in new condition. 
T.C.C. CAPACITORS. 
Electrolytic, paper, mixed dialectric 
Send for stocklist or telephone your 
enquiries to:- 

JAMES SCOTT (ELECTRONIC 
AGENCIES) LIMITED, 

90 WEST CAMPBELL STREET, 
GLASGOW C.2. 

041 -221 3866. Ext. 309. 

WW-147 FOR FURTHER DETAILS 

IMAINS ynectnr 
A REVOLUTIONARY NEW PRODUCT 

cuts out plugs 

Its the Newest, Safest and 
Quickest way to connect 
Electrical Equipment 
to the mains 
No plugs no sockets -no risk 

of hale wiles To connect anything 

electrical. from an osci'loscope to 

an electric drill, simply open the fuse housing, depress the 

keys. insert the wires and close the housing A neon light 

on the front of the Keynector glows to indicate proper 

connection Multi-parallel connections can be made up 

to 13 amps Keys are colour coded and lettered LEN for 

quick identification The Keynector 

casing is in two -tone plastic and 

measures 5in x 3in a 1 lin 
issued by 

E.B. INSTRUMENTS 
DIVISION OF ELECTRONIC BROKERS LTD 

49-53 Puas Road. tendon, N.W.1 Telephone 01 837 7781 

WW -148 FOR FURTHER DETAILS 

a 1 

EXCLUSIVE OFFER 

AMPEX 
MODEL FR -100 A 

DATA TAPE 

RECORDER -REPRODUCERS 

COMPLETELY FITTED IN 6 ft. TOTALLY ENCLOSED 
CABINETS with recording and reproducing Amplifiers, 
electronic frequency control and all Power Supplies. 

*SIX SPEEDS 1i -. 3r. 7i', 
15'. 30- and 60" per second. 

*INTERCHANGEABLE 
HEADS. 

*I" TAPE, 5 TRACKS. 

*UP TO 14' REEL 
CAPACITY. 

*DC- FM- PCM -NRZ 
SYSTEMS. 

*DC to 30,000 cycles. 

*UP TO 10,000 Pulse Rie. 

*DRIFT FREE WITHIN 1 .. 

*SERVO CONTROL to 0.75 
Ito 
*TRACE TINNING Sii a. 

*ACCURACY 10' per week. 

**ELECTRONICS IN 
MODULES FRONT ACCESS 
TO ALL PARTS. 

*POWER INPUT 105 125v 48 to 500 a o. 

*Made in U.B.A. these tine units colt the American 
Government 19.000 each before devaluation. 

Full details on application. 

FREE 
40 -page Bat of over 1.000 different item. In clock 

vailable -keep one by you. 

*Marconi HR 110 Communications Receleen 
1.6 to 31.0 m ca £45 0 

*Candlestick microphones with push to talk 
switch £2 0 

*O.B.C. Plastic Punching and Binding 
machines £40 0 

*Lattice lightweight steel triangular Aerial 
Masts 12 to 16 inch side. up to 200 ft. high According 

to height 
*10 feet high triangular Lattice Mast Sections, 

gale. 6 inch sides with mating lugs for Joining £8 
£125 *Universal Demultiplexen 

*I.C. Testers with plug boards £95 
*Candlestick Microphones £1 
*McElroy Tape Pullers £4 1 

*Tinsley Phase- splitting Potentiometer. £75 
*E.M.I. WM -3 Measuring Osn,Uuscopes £32 1 

*Marconi TF -1065 Noise Measuring Sets £150 
*64 inch die. Meteorological Balloons £1 1 
*Micrometer Wavemeten General Electric 

4100 1530 and 1530 4000 or es .... each £22 
*456 k ca Mechanical Band Pus Filters . £3 1 

*7 track r tape head assemblies with rollers.. £30 *S. New Magnetic Recording Tape made by 
E.M.I. (USA( 3600 tt on N.A.B. Spools ... £5 1 

*1- Used ditto "Scotch" Brand 4800 ft £4 
*M.E. 11 R.P. Wattmeters up to 500 no o.... £42 1 

*T.D.M.S. Sets send receive in cabinets £80 
*Collins 500 w. Radio Telephone Trans- 

mitter. Autotune 2 to 18 m; cs 230v 
input new 

*8 Track Data High Speed Tape Readers 

*Mason Illuminated Drawing Tables 50- 36- 

*Amphenol Connector Assembling Machines 
*Stelma Telegraph Distortion Monitors 
*515. Motorola enclosed Cabinets 19- 

*Teletype Model 14 Tape Punches 

*T8 -497 URR Signal Generators 2'400 m /os 

*Sarah Trans:Receivers and Aerials 
*Sigma 12000 ohm. DPDT Sealed Relays 
*Frets Airport "Weather Mau" Mass £25 
*75 foot high Lattice Triangular Wind up 

Masts £285 
*Uniselecton 10 bank 25 war ex. new £1 1 

*Precision Mains Filter Units new £1 1 

*Marconi HR.22 SOB Receivers 2 32 m es £75 
*Avo Geiger Counters new £7 1 

Carriage extra at cost on all above 

All goods are ex-Government stores. 

P. U. R. 

£40 
£17 1 

£8 1 

£25 
£12 1 

£29 1 

£85 
£3 
£1 

We have a large quantity of "bits and pieces" 
we cannot list -please send us your requirements 
we can probably help -all enquiries answered. 

P. HARRIS 
ORGANFORD - DORSET 

BH166ER 
WESTBOURNE 65051 
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i i 

Quarti 
ys[aJ0 

ts 
ECONOMICAL! 

ACCURATE! 
RELIABLE! 

4I) 
Write for illustrated 
Brochure & Price List 

THE QUARTZ CRYSTAL CO. LTD. 
Q.C.C. Works, Well.ogton Crescent. 

New Malden Surrey 101.942 0334 & 2988 
WW -149 FOR FURTHER DETAILS 

i 

ADJUSTABLE HOLE 
& WASHER 

The right 
tool for tre- 
panning 
holes l " -12+'r 
in diameter 
In our range of 17 
Models 

CUTTERS 
Adjustable 

hole and 
washer 

cutters 18% 
Tungsten 

High Speed 
Tool bits 

la ® 4 

Write for illustrated brochure of our full range with 
straight or Morse taper 1-4 or Bitstock shank. 

All models available from stock 
AKURATE ENGINEERING CO. LTD. 

Cross Lane, Hornsey, London, N.8 
TEL. 01 -348 2670 

WW -150 FOR FURTHER DETAILS 

ON DON CENTRA 
RADIO STORES 

d 

WIRELESS SET No. 38 A.P.V. Preq. range 7.3 to 9.0 Me/s. Work- 
ing range I to 2 miles. Size 101 o 4 x elio. Weight el1b, 
Includes power supply 81b. -and spare valve. and vibrator also 
tank aerial with base. £7 per pair or £3 10 0 single. P.P. 25 /.. 
MODERN DESK PHONES, red, green, blue or topaz, 2 tone 
grey or black, with Internal bell and handset with 0 -1 dia. 
£4110/ -. P.P. 7/6. 

10-WAY PRESS- BWrrON INTER -COY TELEPHONES in Bake- 
lite case with Junction boa handset. Thoroughly overhauled. 
Guaranteed. £6 /101- per unit. 
20-WAY PRESS- BUTTON INTER -COY TELEPHONES In Bake- 
lite case with Junction boa. Thoroughly overhauled. Guaran- 
teed. £7/15/- per unit. 
TELEPHONE COILED HAND SET LEADS, 3 core. 5 /8. P.P. 1/ -. 
ELECTRICITY SLOT METER Ill. In slot) for A.C. mains. Fixed 
tariff to your requirements. Suitable tor hotels, etc. 200 /200 v. 
10 A. 801-. 15 A. 901 -, 20 A. 100/ -. P.P. 7/6. Other amperages 
available. Reconditioned a. new, 2 peen' guarantee. 
QUARTERLY ELECTRIC CHECK METERS. Reconditioned 
sa new. 200/250 v. 10 A. 42(6; 15 A. 52/8; 20 A. 57/8. Other 
amperages available. 2 years' guarantee. P.P. 5/ -. 
&BANK UNISELECTOR SWITCHES. 25 contacts, alternate 
wiping £2 /15 / -: 8 bank halt wipe £21151-; 6 bank half wipe, 
25 contacts 47/8. P.P. 3/6. 
FINAL END SELECTORS. Relay.. various callers, also 19 
i :. ,eies iu Alm k. All for callers only. 

23 LISIE ST. (GER 2969) LONDON W,C.2 
Closed Thursday I p.m. Open all day Saturday 

BAILEY 30 WATT AMPLIFIER 
10 Tr's as speed and Fibreglass Pcb E6.7.6 
20 Tr's as spec'd and 2 Fibreglass Pcb's 212.10.0 
BC125 126 40361 12 - 40362 16 - 
M1481 26,- M1491 30j- 
RI-R27 (5°C, low noise) & P. 10'6 C I -C6 (Mollard) 7/6 
Mullard C431 2500mFd.64vw with clip 15 /- 
Ali H /Sink (Drilled 2 x TO3) 4 x 4; in 10,'- 
Silicon F.W. Bridge Rectifier 200 p.i.v. /2.SA 22/6 
Mains Trans. Varn. Impreg'd 45v/ I A or 80vj 1IA 49/6 

LINSLEY HOOD CLASS A AMP 
Sec 10 C.F. R's S Set 5 Capacitors 22/6 
M1480 (Matched for <0.1",, T.H.D.) per pair 42/6 
M1481 (Matched for <0.1" T.H.D.) per pair 52/6 
2N3906 2N4058 2N697;2N 1613 66 
BC109 4- MPFI03 86 
Pair of H,Sinks as spec'd for Mono 5 X 4 in. 21'- 
Lektrokit Pinboard 4 X 4; in., pins & Layout 5:6 
M1480 16/6 Hunts KAI 12BT 2500mFd/50vw 12/6 
i 250m Fd /40vw 9 - 25Ow Fd /50vw 3'- 500m Fd /50vw 5'9 
Mains Trans. Varn. Impreg'd 40v /2A or 30v/21A SI 
A.E.I. Silicon Bridge Rect. 200 p.i.v. 5A 25 - 

Send SAE for Lists int'g. OCT WW I5W AMP 
A.( FACTORS .72 BLAKE ROAD. STAPLE FORD. NOTTS. 

AMERICAN 
TEST AND COMMUNICATIONS EQUIPMENT 

* GENERAL CATALOGUE AN/104 1/6 * 
Manuals offered for most U.S. equipments 

SUTTON ELECTRONICS 
Salthouse, Nr. Holt, Norfolk. Cley 289 

LAWSON BRAND NEW 
TELEVISION TUBES 

12' Types £4.10.0 
14' Types 24.19.0 
17" Types 25.19.0 
19' Types 26.19.0 
21' Types 27.15.0 
23' Types 29.10.0 
19' Panorama 18.10.0 
23' Panorama 1E11.10.0 
19' Twin Panel 29.17.6 
23" Twin Panel 212.10.0 

Carriage and insurance 

l2' -19' -12/6 
21' -23' -15/0 

The continually increasing demand for tubes of the very 
highest performance and reliability is now being met by 
the new Lawson "Century 99" range of C.R.T.s. 
"Century 99" are absolutely brand new tubes 
throughout manufactured by Britain's largest C.R.T. 
manufacturers. They are guaranteed to give absolutely 
superb performance with needle sharp definition screens 
of the very latest type giving maximum Contrast and 
Light output; together with high reliability and very 
long life. 
"Century 99" are a complete range of tubes in all 
sizes for all British sets manufactured 1947 -1968. 
Complete fitting instructions are supplied with 
every tube. 

2 YEARS FULL REPLACEMENT GUARANTEE 
WW -151 FOR FURTHER DETAILS 

LAWSON 
TUBES 

18 CHURCHDOWN ROAD 
MALVERN, WORCS. 

Tel. MAL 2100 

Wireless World, November 1969 

BAILEY PRE- AMPLIFIER 
High quality pre -amplifier circuit described by 
Dr. A. R. Bailey in the December, 1966, "Wireless 
World ". This is a low distortion circuit of great 
versatility with a maximum output of 2 -volts making it 
suitable for driving Bailey 20W and 30W Amplifiers, 
Linsley Hood Class A Amplifier and many others All 
normal pre -amplifier facilities and controls are 
incorporated. A new Printed Circuit Board containing 
latest modifications 7in. by 3 ¡in. features edge con- 
nector mounting, roller tinned finish and silk screened 
component locations. This board is available in S.R.B.P. 
material or fibreglass and the complete Kit for the 
unit contains gain graded BC.109 transistors, polyester 
capacitors and metal oxide resistors where specified. 

BAILEY 30W AMPLIFIER 
All parts are now available for the 60 -volt single 
supply rail version of this unit. We have also designed 
a new Printed Circuit intended for edge connector 
mounting. This has the component locations marked 
and is roller tinned for ease of assembly. Size is also 
smaller at 41 in. by 2lin. Price in SRBP material I1 /6d. 
in Fibreglass 14 6d. 

BAILEY 20W AMPLIFIER 
All parts in stock for this Amplifier including specially 
deigned Printed Circuit Boards for pre -amp and 
power amp. Mains Transformer for mono or stereo 
with bifilar wound secondary and special 218V 
primary for use with CZ6 Thermistor, 35/6d., post 

Trifilar wound Driver Transformer, 22/64.. post 1 / -. 
Power Amp., 12 6d., post 9d. 
Reprint of " Wireless World " articles. 5 /6d. post free. 

DINSDALE IOW AMPLIFIER 
All parts still available for this design. 
Reprint of articles 5 /6d., post free. 

LINSLEY HOOD CLASS A AMPLIFIER 
Parts now available for this unit including special matt 
black anodised Metalwork and all power supply 
components. 

PLEASE SEND S.A.E. FOR ALL LISTS. 

HART ELECTRONICS, 
321 Great Western St., Manchester 14 

The firm for quality. 
Personal callers welcome, but please note we are 
closed all day Saturday. 

and 

a 

ELECTRONIC EQUIPMENT MANUFACTURERS 

PRINTED 

CIRCUITS 

Large and small quanti- 
ties. Full design and 
Prototype Service, As- 
semblies at Reasonable 
Prices. G.P.O. Approved 

Let us solve your problems 
K. J. BENTLEY & PARTNERS 

18 GREENACRES ROAD. OLDHAM 
Tel: 061- 624 0939 
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lac Of SEA s ornonal namtrrab .n.., hanál. 
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At 0 
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for electronic components -by return 
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Wireless World, November 1969 

24 -hour Mail Order Service. Callen welcome 
With appointment from 8 a.m. to 9 p.m., 

PUCKA ENTERPRISES 
Electronic Valves & Equipment Co. 

Oaaraateed Valens 
AZ31 9.'8 EN91/ 1'211 15/6 08171:T 8 4 
A7AI 8/- 2021 6/6 U191 151- 6eN7uT 8 4 
CBL31 16/1 EY5I /8 UA6(:80 8/6 (1960T 6 4 
0C1435 (w CC35 91ß EY ;/- ITAF4I 918 11x4 4 9 
CYI IQ EY87 8/7 UAP42 10/2 eA6OT 5 3 
l'Y31 168 E240 8/- UB(AI 91- 7C6 14 6 
DAP40 10/9 EZ41 el- UBCNI 9/- 7y7 9'8 
DAP41 1019 KZNO l4 UBPaO 71- 7R7 13;- 
DAF91 419 EZaI 5/4 UBF89 7/6 787 24 - 
DAF92 9/1 Dz30 7/6 UMW!. 
DAF96 7/6 uZ:t2 10/$ 17C1142 
twee 8l7 (:Z34 10/9 l'CHBI 
OK40 10/9 KT66 21/- UCL82 
1)1(91 9,5 KTNe 31/8 I1CL83 
DKfr2 9i- MSPENT1Ql- U1680 
0K96 8!- N78 IB UP99 
1,L91 5i4 PABC80 !- U1A1 
DI.92 6,5 PC86 12/- UL84 
Dl;r,t 4/3 PCeN 11/- UM80 
1/1:+5 9i- IN1900 14 UYU 
DY66 6/5 Pcce4 6/5 UYNS 
DYN7 /- PCCI16 8/- 0A2 
EABCI40 8 PCCN9 10188 092 
EAP42 9/9 P(7C189 101p OC3 
ERC4l 9/- PCP80 71- OD3 
EBC81 5/6 PCP82 8/8 ICSOT 
ECFw / IN,P84 817 

PCFNN 9'1 
PCFNIiI 9/8 
PCPNtyt 9/9 
PCPltoS 15/ 
PC10106 181- 
PCFM)N 15/6 
P('LN1 9/8 
PCL82 71Q 718 90( IN/PCP 
PC1N3 10/ 21)21 818 806 15%- 
PC1-84 17 3A4 8/8 30F6 171- 
PCL&5 9/1 :1Q4 8/- 30PL1 161- tw166 9'1 394 6/3 3oFL12 18 8 
P0500 82/6 3V4 71- 3nFL13 88 
PPL200 14/- 6U40 5/9 30PL14/PCP 
1.1,36 10/9 5V40 8/- 808 15.8 

5/9 30L1/Pce84 

8131.6 6/10 
ECHN1 5/6 
E('HNS 8/6 
ECLXO /8 
EF:19 /7 
EF/O 919 
EP41 919 
EF4'- 14/- 
EFNII 5/- 
EFs3 10/2 
EFN6 77/- 
F:Fiut 618 
F:Fe9 5/4 
}:Pul 4/3 
F:F:rS 8/ 
h:F93 4/3 
EFla3 818 
EPI64 7i- PL93 716 6/3012 15/- 301,16 17:- 
EH90 7/6 PL14 71- 6A('7 4/- 30P12 16- 
Et.34 10/2 P1500 1416 138H6 616 30P19/30P4 
ELA1 
EL42 
ELNI 
E1,93 
1:1,h4 
El.ea 
I:I.s6 

I:I.U', 
E M:14 
1:Mei 

7/6 7z7 8 - 
1012 101)1 8 6 _ 1002 8 8 

16 DWI 19 - 
1013 loF9 10 9 
7/8 101.1 8- 
718 1251'5 7 

1012 NA 1.6 88 
12AT7/- 
1lAH,i;T 5 

4 9 5/4 12AT7 6 3 
12AU6 5 3 

5!4 
ÌYAx7 bi9 

BÌb 

22aU7tsT 89 
9 

11A $12 20P4 20 - 
1R5¡DIf91 2nP6 206 

6,5 26L60T 8 9 
25Z40T 11 9 

194 5/4 30A5 7 6 
4/9 IT4 4 8 

30C1/PCF80 

ixá 61a19 
8/5 SOCIO 15 - 

;t0C17 

P1241 /- 6Y3OT 
PLN2 17 6Z4(+ 7/6 8;5 

10/2 P1ó04 18/1 6E57 17/8 15'- 
10 /9 PLalM 85 /- 6BW8 14/6 3OPLI 16'- 
9/9 PY22 10/9 IBW7 12/11 3OPLI3 18 
8/- PY33 12 /6 6C4 5/10 301L14 15 - 
4/9 PY80 61- 6C9 18/6 35A/ 9 6 9'- PYNI 5 /19 6J51T 5/9 36LOOT 8 6 
8/7 PY82 5/4 6J6 /Eec91 85W4 4 9 
6/8 PY83 716 318 3523 10 9 
5,4 PYNN 8/- 6J7 8/6 32Z40 4 3 

16'3 PY800 9/7 6K6(IT 9/6 601.61IT 8 - 
7i6 PYSOI 9/7 617 8/8 2050 16 - 

EM -I 8/- 1/26 1516 6(47 7'6 6763 12 11 

Many others in stoat. Please enquire with ace. P. & P. 9d. per 
valve 2 h. per I. Insurance M. erns. Terns: Only cash, P.O. 
cheque with the order. 

207b Belsize Road, London, N.W.6 
Tel.: 01- 328 -6123. Busmen boats: 9 a.m. to 5.30 p.m. 

WW -152 FOR FURTHER DETAILS 

BAKER "SUPERB" 20 WATT 
I2in. LOUDSPEAKER 
BRITISH MADE THROUGHOUT 
Suitable for all Hi -Fi Systems. 
Provides rich clear sound 
recreating the musical spectrum 
virtually flat 5dB, 20. 17,000 
cps. Latest double cone with 
massive " Ferraba" ceramic 
magnet. Flux density 16,500 
gauss. Bass resonance 22.26cps. 
Plastic Cone Surround. 
Coils available 8 or 15 ohms. 

Price £15 Post Free 

EMI TAPE MOTORS 
(200.240v. A.C.) 

Clockwise 1,360 R.P.M. off load 
Heavy duty 4 pole IOOmA. 
Spindle 11 . ;} in. diameter. 
Site 3, 2i 21 in. 
BARGAIN 17 ' Post 
PRICE 2,6 

TRANSISTOR AMPLIFIER 
WITH LOUDSPEAKER 
A lf- containd portable 
mini p.a. system. Many 
uses- Parties, Baby Alarm, 
Intercom, Telephone or 
Record Player Amplifier, 
Attractive rxin covered 
cabinet ix 12 x9 x4 in., 
with powerful 7 x 4 
peaker and four transistor 
one watt power amplifir. U FF9 battery. Brand 
new in Mkr's carton with 
full makr' guarantee. 

Aollfar 7r /- nly a Post 4,6 

THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 
200 250 A.C. 42/6 PaN Leaflet S.A.E. ¡ 2/6 

EXTENSION SPEAKER 
Smart plastic cabinet speaker with 20ft. 
lead for transistor radio, intercom, mains 
radio, tape recorder, etc. 30 /- Post 
Site: 71in. a Shin. a Sin. 2 6 

RETURN OF POST DESPATCH - CALLERS WELCOME 
HI -FI STOCKISTS- SALES -SERVICE- SPARES 

d 

RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE ROAD. CROYDON. Tel: 01-684 1665 

al: 

Thanks to a bulk purchase 
we can offer 

BRAND NEW 

P.V.C. POLYESTER & MYLAR 

RECORDING TAPES 
Manufactured by the world- famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 

good as any other on the market. in no way are 

the tapes faulty and are not to be confused with 
imported, used or sub -standard tapes. 24 -hour 
despatch service. 

Should goods not meet with full approval, purchase 

price and postage will be refunded. 

S.P. 

LP. 

D.P. 

{Sin. 160ft. 2/- Sin. 600ft. 4/- 
5 }in. 900ft. 8,- lin. 1,200ft. 4/- 

{3in. 225ft. 2'6 5in. 500ft. 8/6 
51in. 1,200ft. 10,- 7in. 1,800ft. 13/- 

r3in. 3S0ft. 4/6 Sin. 1,200ft. 12/- 
..S1in. 1,800ft. 16 /- lin. 2,400ft. 20/- 

Postage on all orders 1/6 

COMPACT TAPE CASETTES AT 
HALF PRICE 

60, 90. and 120 minutes playing time, in original 
plastic library bones. 
MC609% -each. MC 90 12, 6 each. MC 120 I8,'3 each. 

STARMAN TAPES 
28 LINKSCROFT AVENUE 

ASHFORD, MIDDX. 
Ashford 53020 

WW-153 FOR FURTHER DETAILS 

TECHNICAL TRAINING 

BECOME 
"Technically Qualified" in your spare time, 

guaranteed diploma and exam. home -study courses 
in radio. TV. servicing and maintenance. R.T.E.B., 
City & Guilds, etc.. highly Informative 120 -page 
Guide- tree. -Chambers College (Dept. 837K), 148 

Holborn. London, E.C.1. [16 

CITY 
& GUILDS (Electrical, etc.), on "Satisfaction 

or Refund of Fee" terms. Thousands of passes. 
For details of modern courses in all branches of elec- 
trical engineering. electronics, radio, T.V., automation. 
etc.; send for 132 -page handbook- free.- B.I.E.T. 
(Dept. 152K), Aldermaston Court. Aldermaston. Serbo. 

RADIO 
officers see the world. Sea -going and shore 

appointments. Trainee vacancies during 1970. 

Grants available. Day and boarding students. Stamp 
for prospectus. Wireless College, Colwyn Bay. [80 

TECHNICAL TRAINING IN Rado, TV and Electronics 
through world- famous ICS. For details of proven 

home -study courses write: ICS, Dept. 443, Intertext 
House, Stewarts Road, London. S.W.8. [24 

TV and radio A.M.I.E.R.E., Ctty & Guilds. R.T.E.B.; 
certo., etc.. on satisfaction or refund of fee terms; 

thousands of passes; for full details of exams and home 
training courses (including practical equipment) In all 
branches of radio, TV. electronics, etc., write for 132 - 
page handbook -free; please state subject.-British 
Institute of Engineering Technology (Dept. 150K), 
Aldermaston Court. Aldermaston, Berks. [15 

TUITION 
ENGINEERS. -A Technical Certificate or quallfiea- 

tion will bring you security and much better pay. 
Elem. and adv. private postal courses for C.Eng.. 
A.M.I.E.R.E., A.M.S.E. (Mech. & Elec.). City & 
Guilds, A.M.I.M.I., A.I.O. B., and O.C.E. Exams. 
Diploma courses in all branches of Engineering - 
Mech., Elec., Auto. Electronics. Radio, Computers, 
Draughts, Building, etc. -For full details write for 
FREE 132 -page guide: British Institute of Engineer- 
ing Technology (Dept. 151K). Aldermaston Court, 
Aldermaston. Berks. [11 

KINGSTON- UPON -HULL Education Committee. 
College of Technology. Principal: E. Jones, M.Sc.. 

F.R.I.C. 
FULL -TIME courses for P.M.O. certificates and the 
Radar Maintenance certificate. -Information from 
College of Technology, Queen's Gardens, Kingston-upon- 
Hull. [ 18 

BOOKS, INSTRUCTIONS, ETC. 

MANUALS, 
circuits of all British ex -W.D. 1939 -45 

wireless equipment and instrumenta from original 
R.E.M.E. instructions; s.a.e. for list, over 70 types. - 
W. H. Bailey, 167a Moffat Road, Thornton Heath, 

SITUATIONS VACANT 

GEC- Marconi Electronics 

TEST ENGINEERS 
at Marconi, Wembley 
Electronics and Telecommunications Engineers are required to 

undertake testing and fault finding of a wide range of Communi- 
cations Transmitters and Receivers, Data Handling Equipment 
and a variety of Electronic Aids. 

Applications are invited from Test Engineers with previous 
experience of Product Testing and from ex- Regular Service 
Technicians with the appropriate Forces training and experience. 

This is an opportunity to work in a rapidly expanding industry; 
we offer attractive salaries, good conditions of service, canteen, 

pension scheme, and we are situated within easy reach of rail 

and road services. A 37 -hour, five -day week is worked 
(8.30 am -4.24 pm). 

Marconi rim in 
ewe 0..3 ...I° To INDUSTRY 

nu tsar ns nu 

Please call, telephone or apply by letter giving age, education, 
experience and present salary, quoting reference WW /WW /'2 

to : The Assistant Personnel Officer, The Marconi Company 
Limited, Wembley Works, Lancelot Road, Wembley, Middlesex. 
Tel : 01 -902 9421 

Member of GEC -Marconi Electronics 2562 
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WE BUY 
any type of radio, television, and electronic 
equipment, components, meters, plugs 
and sockets, valves and transistors, cables, 
electrical appliances, copper wire, screws, 
nuts, etc. The larger the quantity the 
better. We pay Prompt Cash. 

Broadfields & Mayco Disposals, 
21 Lodge Lane, London, N.12 

RING 445 2713 

445 0749 

958 7624 

TRANSFORMER LAMINATIONS enor- 
mous range in Radiometal, Mumetal and 
H.C.R., also "C" & "E" cores. Case and 
Frame assemblies. 

MULTICORE CABLES screened and 
unscreened from 2 way to 25 way. 
Large selection of stranded single p.v.c. 
covered Wire 7/0048, 7/0076, 14/0076 etc. 
P.T.F.E. covered Wire, and Silicon rubber 
covered wire, etc. 

J. Black 
44 GREEN LANE, HENDON, N.W.4 

Tel: 01 -203 1855. 01 -203 3033 

AVodd, Nornlhrr 196`1 

ELECTRONICS 
COMPONENTS 

Guest -Resistors, Capacitors, 
Newmarket -Transistors, 
Amplifiers, etc., in stock, 
from official distributors. 

G.S.P.K. (Electronics) Limited 
HOOKSTONE PARK, HARROGATE 

Tel: Harrogate 86258 

INDEX TO ADVERTISERS 
Appointments Vacant Advertisements appear on pages 115 -130 
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Wireless World, November 1969 

CLEARWAY 
to lower 

production costs 
with 

ADCOLA 
Precision Tools 

i 

1 

For iicreased efficiency find out more about 
our extensive range of ADCOLA Soldering 
Equipment and we provide: 
* THREE DAY REPAIR SERVICE * INTER- 
CHANGEABLE BITS --STOCK ITEMS *k 
SPECIAL TEMPERATURES AVAILABLE AT 
NO EXTRA COST. 

ADCOLA TOOLS have been designed in co- 
operation with industry and developed to 
serve a wide range of applications. There 
is an ADCOLA Tool to meet your specific 
requirement. Find out more about our ex- 
tensive range of efficient, robust soldering 
equipment. 

No. 107. GENERAL ASSEMBLY TYPE 

Fill in the coupon to get your copy of 
our latest brochure: 

11.11111111111111 ADCOLA PRODUCTS LTD DCOL 
Adcola House Gauden Road London SW4 ` 

Tel. 01 -622 0291 3 Grams: Soljoint, London SW4 

Please rush me a copy of your latest brochure: 
NAME 

COMPANY 

ADDRESS ... 

WW 

WW-001 FOR FURTHER DETAILS 
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Wireless World, November 1969 

...and tomorrow there will be thousands more 
Throughout the world leading electronic 

manufacturers are continually emptying reels of 
Ersin Multicore 5 core solder, to make reliable 
soldered joints. Some reels contain 3,752 feet 
(i,144 metres). It's the solder they have de- 
pended on for consistent high quality for more 
than 3o years. 

If in Britain or overseas you make or 
service any type of equipment incorporating 
soldered joints and do not already use ERSIN 
MULTICORE SOLDER it must be to your advant- 

Age ExrRUSOL 
The first oxide free high purity extruded solder for 
printed circuit soldering machines, baths and pots, 
is now available to all international specifications, 
together with a complete range of soldering fluxes 
and chemicals. 

age to investigate the wide range of specifica- 
tions which are available. 

Besides achieving better joints-always- 
your labour costs will be reduced and substantial 
savings in overall costs ofsolder may be possible. 
Solder Tape, Rings, Preforms 
and Pellets -Cored or Solid 
-and an entirely new type of 
cored disc, can assist you in 
high speed repetitive solder- 
ing processes. 

Should you have any soldering problems or require 
details on any of our products please contact us at : 

MULTICORE SOLDERS LTD., 
Hemel Hempstead, Herts. 
Phone: Hemel Hempstead 3636 
Telex : 82363 

Nalticac 
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