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COMMON TER INAL. 

OK, so you're a knob-twiddler 
After all, you're only human, and those two big knobs on the Model 8 
Avometer are terribly tempting. Just by twiddling them, you can have 
over 30 calibrated ranges at your command -11 current, 15 voltage, 
5 resistance, and a 30dB power scale. Twiddle yourself a good combination 
of accuracy (1 %fsd /dcA, 2 %fsd /dcV, 2á %fsd /ac) and sensitivity (20k0 /Vdc, 
1k0/Vac, except 2.5Vac scale 1000 /V). Plus automatic cut -out, fused ohms 
circuit, trio of ohms zero -adjustments, reverse -polarity button and anti - 
parallax mirror. No wonder the Model 8 is the first choice of electronic, 
radio and TV engineers everywhere. Get yours from your local dealer or 
direct from Avo Ltd, Avocet House, Dover, Kent. Telephone Dover 2626. 
Telex 96283. 

AVi2 MEANS BASIC MEASUREMENTS ALL OVER THE WORLD 
A2 WW -005 FOR FURTHER DETAILS 
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BREAK THE SOUND BARRIER 

MODEL 488 3ONO -BAR 

MODEL 419 RANGER II 

SHURE MICROPHONES - 
WORLD STANDARD WHEREVER 
RELIABILITY AND 
SOUND QUALITY ARE PARAMOUNT 

2 

WITH PROVED 
SETTING THE WORLD'S 

STANDARD IN SOUND 

NOISE CANCELLING MICROPHONES 
When the chips are down, and noise levels are high, Shure Noise Cancelling 
microphones with their exclusive Controlled Magnetic cartridges, distance - 

discrimination design, and specially tailo-ed response get the message through 
. . . even when noise level is so high the operator cannot hear himself! They 

have been field -tested and proved in such ear -shattering environments as: drop 

forges, helicopters, police power boats, "hard surface" gyms among cheering 

crowds, motorcycles, jets revving up, fire engines, etc. 

SHURE MODEL 488 SONO -BAR 
Rugged, impact resistant "Armo -Dur" 
case. Four types: High or low impedance; 
transistorized for direct replacement of 
carbon microphone; and FAA Certified 
Transistorized Aircraft version. 

SHURE MODEL 419 RANGER II 

New small size. Only about half the 
size and weight of conventional mobile 
communications microphones. Unsur- 
passed for use with portable or miniatur- 
ized equipment. 

r 
I 

Please send me details of Shure microphones. Please recommend the best model 

I for use with my equipment . 
I NAME 
I ADDRESS 
I TO SHURE ELECTRONICS LTD 84 BLACKFRIARS ROAD LONDON SEl Tel : 01528 6361 

WW-006 FOR FURTHER DETAILS 
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Safe Journey 
... when your radar is fitted with EEV magnetrons 

Navigators feel all the safer for having an EEV magnetron on board. 
It's because they know that EEV specifically designs for a longer, 
more reliable life. As well as being prominent in the airborne and 
marine field EEV is also the only British manufacturer of magnetrons 
for heavy radars. The range available is wide enough or practically 
every requirement but if you have something special in mind EEV's 
long and unique experience in magnetrons shows that this is the 
company to make it. In the meantime details of the standard range 
are available on request. 

ENGLISH ELECTRIC VALVE COMPANY LIMITED 
WW -007 FOR FURTHER DETAILS 
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If it's worth 3 minutes 
of your time to learn 
the state -of -the -art 

in Thyristors, 
start here. Exclusive Multi - 
Gate Thyristors When thyristors are to 
be operated with steeply rising current 
pulses and /or high repetition rates, great 
care must be exercised in establishing the 
operating conditions and selecting the 
device to be utilized. A self- saturating 
reactor may be introduced into the cir- 
cuit to limit the rate -of -rise of current 
(dl /dt); this will permit a conventional 
high -power thyristor to carry heavy load 
currents which exhibit high dl /dt. Where 
it is not practical to use such a reactor, 
which is often bulky and expensive, a 
thyristor with enhanced turn -on action 
must be used. Such action can be 
obtained by providing the thyristor with 
multiple gates. 
IR multi -gate thyristors exhibit reduced 
turn -on voltage at any given instant 
during the turn -on period and shorter 
time for equalization of current flow 
throughout the entire semiconductor 
wafer. The consequent reduction in turn - 
on power losses will permit increased 
load current to be carried and the device 
will exhibit faster turn -off time. It will 
also be able to withstand greater rates of 
rise of reapplied off -state voltages be- 
cause of the lower junction temperature 
at the instant of current commutation. 

MULTI -GATE VS. SINGLE GATE THYRISTOR 
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MIMProtection 1R's epitaxial thyrist- 
ors offer the exclusive feature of metal - 
ion migration (MIM) protection. 

MOLYBDENUM DISC 

BONDING METAL 

GUARD-SHIELD + 
SILICON WAFER 

BONDING METAL .1 

(GATE LEAD 

r.IO1YBDENUM DISC (METAL MOUNTING SuRIaCE 1 

During manufacture, the silicon wafer 
for epitaxial thyristors is contoured to 
mprove the high -voltage characteristics 
of the device. This illustration shows the 
cross -section of a typical contoured 
silicon wafer. 
Metal -ion migration can occur because 
of the electrical potential that exists at 
the junction interfaces at the edge of the 
wafer. When the device is energised, 
metal -ions are attracted from the metal 
moúnting surface towards the junction 
interfaces. Migration may occur even 
though the wafer has been cleaned by 
etching and sealed with inert sealers or 
varnishers. When the minute metallic 
particles reach the interfaces, they can 
cause degradation or failure of the device. 
IR's epitaxial devices employ an exclu- 
sive groove etching technique which 
provides needed contouring and, in addi- 
tion, builds a guard -shield against 
metal -ion migration. 
Bulk Avalanche Thyristors These de- 
vices exhibit true avalanche behaviour in 
the bulk of the crystal, thus avalanching 
at approximately the same voltage in both 
forward and reverse avalanche modes. 
Bulk avalanche devices are characterised 
by extremely low leakage current, which 
is mostly bulk leakage and which does 
not show any drift or instability under 
long -term, high- voltage blocking opera- 
tion. In addition, IR's epitaxial thyris- 
tors can be repeatedly broken over into 
the conduction mode without detri- 
mental effects as long as the power rat- 
ings and the rate -of -rise of turn -off 
current (dI /dt) are kept within the listed 
specifications. 
As a result of the epitaxial construction, 
there is a substantial decrease in the for- 

WW-008 FOR FURTHER DETAILS 

ward voltage drop during turn -on. This 
reduces the total power loss during the 
turn -on action, which in turn reduces the 
temperature of the device. Therefore IR 
epitaxial thyristors are well adapted for 
inclusion in inverter and switching 
applications. 
Ultra Fast Turn -Off Thyristors Early 
last year IR implemented a major techno- 
logical breakthrough by going into 
quantity production at Oxted of thyristors 
exhibiting turn -off times below 3 micro- 
seconds, faster than those yet produced 
by any other semiconductor manufac- 
turer. To date this claim remains undis- 
puted. The devices designated "RCU" 
are offered in two current ranges of 8 and 
10 amperes (full- cycle- average) with 
voltage ratings of 50-800 volts PRV /PFV. 
The turn -off times of all IR "RCU" 
thyristors are measured at maximum 
base temperature. The maximum operat- 
ing frequency of a thyristor circuit is 
obviously dependent on turn -off time, 
and introduction of "RCU" thyristors 
means that high -power inverter circuits 
may be operated at frequencies in excess 
of 30 kHz. By utilizing "RCU" thyristors, 
the inverter designer may subsequently 
reduce the size and cost of the inverter 
components used in commutating 
circuits. 
The principal applications for the 
"RCU" thyristors also include high -fre- 
quency induction heating, ultrasonic 
equipment and d.c. -d.c. converters. 
Detailed information about the world's 
leading range of thyristors and how they 
can solve your specific problems is yours 
on request from International Rectifier. 
Just ask. 

Stop here. Now you 
know, thanks to %R 
International Rectifier Hurst Green 
Oxted Surrey Telephone : Oxted 3215 
Telex: 95219 (RECTIFIER OXTED ) 
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Mercury Vapour Rectifiers 

DATA 

Type 

869B 

AH200 

AH205/ 
8578 

AH211A 

AH221 

AH238 

BD10 

BD12* 

Fun weve rectifier. 

Service 
type 

Peak inverse 
voltage 
max. (kV) 

Peak anode 
current 
max. (A) 

Mean anode 
current 
max. (A) 

Max. d.c. output 
3 -phase full wave 

Voltage 
(kV) 

Current 
(A) 

20.0 10.0 2.5 19.0 7.5 

20.0 10.0 2.5 19.0 7.5 

CV2673 22.0 40.0 10.0 21.0 30.0 

CV532 16.0 8.0 2.0 15.2 6.0 

CV5 
CV1435 20.0 5.0 1.25 19.0 3.75 

CV1629 13.0 5.0 1.25 12.4 3.75 

1.0 25.0 8.0 0.95 24.0 - 1.0 2 x 50 2 x 16.5 0.95 49.5 

This range of Mercury Vapour Rectifiers is available from your local EEV stockist. English Electric Valves 

production methods ensure the reliability and performance you are looking for and prices are competitive. 

Coventry Factors Ltd, Coronet House. Upper Well Street Coventry Tel. Coventry 21051 

Downes L Davies Ltd, G.P O. Box 555, 72 Chapeltown Street Manchester 1 Tel Ardwick 5292 

Edmundson Electronics Ltd. 60 -74 Market Parade, Rye Lane. Peckham London SE1S Tel New Cross 9731 

Gothie Electrical Supplies Ltd. Gothic House. Henrietta Street Birmingham 19 Tel Central 5060 

Harper Robertson Electronics Ltd, 97 St Georges Road Glasgow C3 Tel Douglas 2711 

Smith & Cookson Ltd. 49/57 Bridgewater Street Liverpool I Tel Royal 3154 -7 

The Needham Engineering Co. Ltd, P O. Box 23, Townhead Street Sheffield I Tel Sheffield 27161 

Wireless Electric Ltd, Worelect House. St Thomas Street Bristol I Tel Bristol 294313 

ENGLISH ELECTRIC VALVE COMPANY LIMITED CARHOLMEROAD, LINCOLN, TELEPHONE:26352 

WW-009 FOR FURTHER DETAILS 
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We make our monolithic 
capacitors in Britain 
Monobloc ; an advanced 
product for sophisticated 
applications. A tiny 
component that has become 
the most exciting prodigy 
this side of the Atlantic. 
Its capacitance is vast, its 
size minute - up tp 1 of in 
0.3 0.3 x 0.1 in. (nine 
times smaller than a postage 
stamp). This capacitance - 
to- volume ratio is achieved 
by the unique monolithic 
construction. Wafer -thin 
ceramic dielectrics and 
platinum electrodes are 
fused into a solid, layered 
structure, to give a 

volumetric efficiency 10 to 

100 times that of 
conventional capacitors. 
It's a rugged little device. 
The layered construction 
gives excellent stability and 
resistance to every form of 
shock and environmental 
stress. 
We manufacture a preferred 
range, concentrated on the 
individual requirements of 
the British designer. There 
are other configurations 
available for more 
complicated designs : 

glass- encased, precision 
moulded, phenolic coated, 
and unencapsulated chips 
for hybrid integrated circuits. 

WW-010 FOR FURTHER DETAILS 

The monolithic capacitor is 
already a pretty important 
contribution to the progress 
of modern electronics - our 
Monobloc Ceramicon design 
caters for projects of the 
future. 
Contact us for the full details. 
Technical Sales, 
Erie Electronics Limited,* 
South Denes, 
Great Yarmouth, Norfolk. 
Phone : 0493 4911 
Telex : 97421 
Monoblocs are to be featured in the 
1968 edition 6 catalogue of 
S.T.C. Electronic Services. 
Monobloc and Ceramicon 
are registered trade marks. 

'Formerly Erie Resistor Limited. 
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Doctors needed a battery they could trust inside you 
while it worked to save your life! 

Mallory made it. 

What can we do for you? 
Medical science needed a battery. A battery that literally could 
keep your heart beating. A battery to power a heart pacemaker - 
the electronic device that "shocks" sluggish hearts into a normal 
beat. A battery that would last three years or more in the surgically - 
implanted device, even in the high temperature environment of the 
body. Mallory made it. Mallory leads the way in miniature power 
sources for all needs. The high- energy of the Mallory mercury 
battery and its extraordinary reliability have found many uses in 
medical electronics. Mercury batteries can be made so small they 
will fit into "radio capsules" that transmit from within your stomach. 
The Electronic Larynx is used to transmit sound waves into the 
throat cavity of people whose larynx has been removed. 

If you're considering a battery system for a new product, think 
of what Mallory can do for you. If you have portable power problems 
our sales and application engineers are at your service. Contact our 
Manager, U.K. Sales, at Mallory Batteries Limited, Gatwick Road, 
Crawley, Sussex -Crawley 26041 -or get in touch with our nearest 
industrial distributor. 

B IRMINGHAM Messrs. Hawnt & Co.. 1121114 Pritchett Street, Birmingham, 6. Aston Cross4301 
B RISTOL Wireless- Electric Ltd., "Wirelect House ", St. Thomas Street, Bristol, I. Bristol 294313 
B U RNHAM -SUCKS Gawt Distributor Services Ltd., The Red House, High Street, Burnham, 
Bucks. Orchard Grove 694 
CARDIFF South Wales Wireless Installation Co. Ltd.. 121 City Road. Cardiff. Cardiff 23836 
ZOVENTRV Coventry Factors Ltd., Upper Well Street, Coventry. Coventry 21051 
C RA W LEY S.A.S.C.O., P.O. Box 20, Gatwick Road, Crawley, Sussex. Crawley 28700 
GLASGOW British Electrical & Mfg. Co. Ltd., 183 St. Vincent Street, Glasgow, CO. . City 4131 
Harper Robertson Electronics Ltd., 97 St. George's Road, Glasgow, C.3. Douglas 2711 
S.A.S.C.O., Factory 138, Carbrain Industrial Estate, Cumbernauld, Glasgow. Cumbernauld 410 
-ARLOW Standard Telephones& Cables Ltd., Electronic Services Sub- Division, 
Edinburgh Way. Harlow, Essex. Harlow 26811 
HITCHIN S.A.S.C.O., Hunting Gate, Wilbury Way, Hitchin, Harts. Hitchin 2242 
Roberts Electronics Ltd., 17 Hermitage Road. Hitchin, Herts. Hitchin 50551'2 
_EEDS A. C. Farnell Limited, 81 Kirkatall Road, Leeds, 3. Leeds 35111 
_ONDON British Electrical & Mfg. Co. Ltd., 10 Rushworth Street, London S.E.I. WATerloo 7731 

ables & Components Ltd.. Coronation Road, Park Avenue, London N. W .10. ELGar 2266 
_dmundsons Electronics, 60-74 Market Parade, Rye Lane, London S.E.15. New Cross 9731 
-ugtoi & Co. Ltd.. Mr. Lun, Radio House, 209 -212 Tottenham Court Rd., London W.I. Museum 3261 
NEWCASTLE British Electrical & Mfg. Co. Ltd., Clavering Place, Newcastle- upon -Tyne, 1. 
Newcastle 22416 
J. Gledson & Co. Ltd., Newbiggin Lane, Westerhope, Newcastle- upon -Tyne, 5. Newcastle 869033 
B ORTHAMPTON E.M.F. (Electrical) Ltd., Dunster Street, Northampton. Northampton 37316 
POV PITON Scientific Furnishings Ltd., Electronics Division, Poynton, Cheshire. Poynton 2215 

SHEFFIELD Needham Engineering Co. Ltd., P.O. Box 23, Townhead Street, Sheffield, 1. 
Sheffield 27161 

SUNDERLAND British Electrical & Mfg. Co. Ltd., 16;17 Bridge Street, Sunderland. 
Sunderland 70567 

It's good business to do business with Mallory MALLORY 

WW -011 FOR FURTHER DETAILS 
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Heathkit World- Leader in 
INSTRUMENTS HI -FI 
The construction manual provided with 

5in. GENERAL - PURPOSE OSCILLO- 
SCOPE, I0 -12U 

" Y " sensitivity 10 mV r.m.s per cm. at I kcis Bald- 
width 3 c /s-4.5 Mc/s. Frequency compensated input 
attenuator XI, X10, X100. TIB, 10 cis -500 kc /s. in 5 steps. 

Two extra switch selected pre -set sweep frequencies in 
T/B range. T/B output approx. 10 v. peak to peak. Built - 
w IV calibrator Facility for " Z " axis modulation Elec- 
tronically stabilised power supply Power req. 200 -250 v. 
A.C., 40 -60 c /s., 80 watts Fused Front panel, silver and 
charcoal grey Cabinet, charcoal grey, size 81 x 14 x 17in. 
deep. Net weight 231b. 56 -page construction and operation 
manual. 

Kit £35.17.6. Ready -to -use L45.15.0 

Attenuator and demodulator probes available as optional extras. 

bin. VALVE VOLTMETER, IM -13U 
Modern styling Extra features The ideal 

VVM for the Electronic Engineer 6in. Ernest 
Turner 200µA. meter with multi -coloured scales 

Unique gimbal bracket allows bench, shelf or 
wall mounting Measures A.C. (r.m.s.), D.C. volts 
0-1.5, 5, 15, 50, 150, 500, 1,500 Resistance 
range 0.1 to I,000MU with int. battery Vernier 
action zero and ohms adjustment Roller- tinned 

printed circuit High input resistance (11Mí2) Comprehensive assembly and 
operation manual Size 5x 12 -f x41in. Complete with test prod and leads. 

Kit 018.18.0. Ready -to -use £26.18.0 

4 #in, Valve Voltmeter -V -7A (not illustrated). Kit £13.18.6. 

Ready -to -use II 9.18.6 

RADIO Electronic kits 
the kit ensures successful assembly 

3in. PORTABLE GENERAL PURPOSE 
SERVICE OSCILLOSCOPE, OS -2 

Modern styling .ightwe. ght and :o.npac, size, make 
this the ideal 'scope log service man, laboratory tech- 
nician, amateur radio enthusiast or hobbyist " Y " 
bandwidth 2 cis -3 Mc's_ 3 dB. Sensitivity 100 mV' 
cm Push -pull verti:al and horizontal amplifiers Wide 
range time -base genet ator 20 cis -200 kc /s in four ranges 

Automatic lock -in synchronisation Mu -metal c.r.t 
shield Printed circuit board construction Power req. 
200-250 v. 50 -60 c/s A.C. 40 watts Fused Front panel 
silver and charcoal grey. Size Sin w <7jin. h < 12ín. 
deep. Weight: 911b. 

Kit £23.18.0. Ready -to -use 031.18.0 

GENERAL -PURPOSE SERVICE 
RF SIGNAL GENERATOR, RF -1U 

ideal or the alignment and trouble shooting 
of RF. IF and audio circuits Large easy- to-read 
dial Pre -aligned coil and bandswitch assembly 
RF output of at least millivolts 100 kcls -100 
Mc /s. fundamentals up to 200 Mc /s harmonics 

400 cycle audio signal with 4 v. output 
Dimensions 91in. wide x 6 #in. high x Sin. deep. 

Kit 013.18.0. Ready -to -use £20.8.0 

AUDIO SIGNAL GENERATOR, AG -9U not irlustrated1 

Kit £23.15.0. Ready -to -use £31.15.0 

See these and other Heathkit models in the FREE catalogue 

NEW! PORTABLE STEREO 
TAPE RECORDER, STR -I 

} track stereo or mono record and play- 
back at 7;. 31 and I{ i.p.s. 18 transistor 
circuit Record level indicator Digital 
counter with zero reset Stereo mit and 
aux. inputs. Speaker /headphone outputs. 

Built -in audio amplifier gives 4 watts rms 
output per channel. Two high efficiency 
Bin. X Sin. speakers. 
Versatile Recording facilities. So- easy -to- 
build. Outstanding performance for price. 

Kit 045.18.0. Ready -to -use C59.15.0 

THE CAR RADIO TO COMPLETE YOUR MOTORING 
PLEASURE CR -I 
Complete your motoring pleasure with this 
small, compact, high output unit. Superb 
long and medium wave entertainment 
whenever you drive. For 12v. positive or 12v 

negative car earth systems. 

8 latest semi -conductors (6 transistors, 2 diode circuit) Powerful output 
(4 watts) will drive two speakers. Styled to harmonise with most car colour 
schemes Supplied in two units, pre -assembled and aligned RF unit kit. LI.I3.6 
inc. P.T. IF /AF amplifier kit LI1.3.6. 

Total price kit (excl. LS)....012.17.0 inc. P.T. 
L/apeakers and accessories available ar extras. 

NEW! PORTABLE STEREO RECORD PLAYER, SRP -I 

Compact, economical stereo and mono 
record playing for the whole family 

Mains operated All ' solid state" 
circuitry. Modern compact styling 

Detachable second loudspeaker gives 
optimum stereo effect Automatic 
playing of 16, 33, 45 and 78 rpm records 

Suitcase portability Two Bin. '. Sin. 
speakers Controls: Volume. Balance 
and Tone. Dimensions: overall 27in. 
wide x 14jin. high : 71in. deep. 

Kit 027.15.0. Ready -to -use price on request. 

"OXFORD" LUXURY TRANSISTOR PORTABLE UXR -2 

This superb transistor radio is the ideal domestic 
or personal portable Medium and Long Wave 
receiver Solid leather case and handle Easy -to 
read tuning scale Extra large loudspeaker. 
Push button L. MW and tone 10 semi- conduc- 
tors (7 transistors plus 3 diodes) Sockets for 
personal earphones, tape recorder, car aerial 
Internal 9 -volt battery (not supplied) lasts for 
months Latest printed circuit techniques 
Comprehensive, easy -to- follow, fully illustrated 
Instruction Manual. 

Kit E14.18.0 inc. P.T. Ready -to -use price on request 

Prices quoted are Mail Order, and include free delivery in U.K. Retail prices slightly higher. 

f ,_,_. DAYSTROM LTD. 
jj 

DEPT. WW.3, GLOUCESTER, ENGLAND 
Member of the Schlumberger Group including the Heath Company 

i MANUFACTURERS OF THE WORLD -FAMOUS EASY -TO -BUILD ELECTRONIC KITS 

WW -012 FOR FURTHER DETAILS 
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Heathkit World- famous Easy -to -build 
INSTRUMENTS HI -FI RADIO ELECTRONIC KITS 

(Deferred terms available on all orders over E10, U.K. only) 

NEW! 12 12W TRANSISTOR STEREO 

AMPLIFIER 
Model TSA -12 

Luxury performance 
at lowest cost 
17 transistors, 6 diode circuit I dB., 16 to 50,000 c/s 

at 12 watts per channel into 8 ohms Output suitable 
for 8 or 15 ohm loudspeakers 3 stereo inputs for 
Grams., Radio and Aux. Modern low silhouette styling 
Attractive aluminium, golden anodised front panel 

Handsome assembled and finished walnut veneered cab- 
inet available Matches Heathkit models TFM -I and 
AFM -2 transistor tuners. 
Kit L30.10.0 (less cabinet) 
Ready to use L42.10.0 
Beautiful Walnut cabinet L2.S.0 extra. 

20 l 20W TRANSISTOR STEREO 
AMPLIFIER 

Model AA -22U 

An International Class am- 
plifier which offers superb 
realism and beauty of 
music at a very com- 

petitive price. Professional. elegant, compact, slim -line 
styling. The best of American transistor techinques 
allow high output with low distortion. 
5 stereo inputs (five each channel) for pick -up, radio 
tuner, tape and two other sources. 20 transistor, 10 diode 
circuit. Beautiful, fully finished walnut veneered cabinet 
(optional extra). 
Kit L39.I0.0 (less cabinet) 
Walnut cabinet L2.5.0 extra. 
Ready to use L59.15.0 (inc. cabinet) 

5 W HI -FI MONO AMPLIFIER 
KIT Model MA -5 

A low- priced general purpose Hi- 
Fidelity amplifier based on the popular 
S -33 for those who do not require a 

stereophonic system. Separate bass 
and treble controls. Gram and Radio inputs. Suitable for 
most crystal pick -ups. A printed circuit simplifies con- 
struction. 

Kit L11.9.6 Ready to use L15.15.0 

STEREO CONTROL UNIT KIT 
Model USC-I 

111111 Incorporates all worthwhile features 
for Hi- Fidelity stereo and mono. 
Push -button selection, accurately 

matched ganged controls to I dB. Negative feedback 
rumble and variable low-pass filters. Printed circuit 
boards. Accepts inputs from most tape -heads and any 
stereo or mono pick -up. 

Kit L19.19.0 Ready to use L27.5.0 

LW MW TRANSISTOR PORTABLE 
RADIO KIT Model UXR -I 

Beautiful leather case. Easy -to -read 
scale. 7 semi -conductors. Printed 
circuit board 7in. X 4in. Special 
loudspeaker. Pre -aligned IF trans- 
formers. 9 -volt battery operated. 
Easy to construct, excellent in per- 
formance and value. 

Kit L12.11.0 (inc. P.T.) 

" MOHICAN " 
GENERAL COVERAGE 

RECEIVER KIT 
Model GC -IU 

This fully transistor- 
ised receiver which in- 
cludes 4 piezo -electric 

filters, is in the 
forefront of receiver 
design. It is an excel- 
lent portable or fixed station receiver. The 
R.F. " front -end " is supplied as a pre - 
assembled and pre -aligned unit. Its many 
features include a 10- transistor circuit. 
printed circuit board, telescopic whip antenna 
tuning meter, and a large slide -rule dial giving 
a total length of approximately 70 inches. 
Housed in a steel cabinet and powered by 
two 6 volt dry batteries (not supplied). 
mounted internally, it gives frequency 
coverage from 580 kc /s to 30 Mc /s in five 
bands; thus enabling world -wide reception. 
Electrical bandspread covers the amateur 
bands from 80 to 10 metres -each band 
having a scale length of approximately 8 

inches, BFO tuning and Zener diode stabiliser. 
Size 6 in. X 12in. x 10in. 
Please write for specification leaflet. 
Kit L37.17.6 Ready to use L45.17.6 

STABILISED POWER PACK 
Models MSP -IM and MSP -IW 

Specially recommended for 
industrial and laboratory 
use, meeting the need for 
a reliable and versatile 
stabilised power pack 
capable of a very high per- 
formance. Input 200.250 v. 
40-60 c /s., A.C., fully fused. Output: H.T. 
200-410 v. D.C. at 0.225 mA. in 3 switched 
ranges. Unstabilised A.G., 6.3 v. at 4.5 A. 
centre -tapped. Two Sin. " easy -to- read " 
meters for reading voltage and current 
simultaneously. Separate L.T. and H.T. 
supply transformers. All output circuits are 
isolated. Size 13in.x8 }in.x9 }in. 

MSP -IM (with meters) 
Kit L36.12.6 Ready to use L43.I2.6 

M5P -IW (less meters) 
Kit L29.17.6 Ready to use L36.17.6 

BALUN COIL UNIT KIT 
Model B -I U. Will match unbalanced 
co -axial lines to balanced lines of either 
75 or 300t3 impedance. Frequency range 
10-80 m., input up to 200 watts. 
Kit L5.5.6 Ready to use L5.18.0 

TAPE PRE -AMPLIFIER KITS 
Models TA -IM and TA -IS 

The Combined Tape 
Record /Replay Amplifier 
is available in both 
monophonic and stereo- 
phonic model. Model TA -IM can be modified 
to the stereo version with modification kit 
TA -IC. 

TA -IM Kit L19.18.0 
Ready to use L28.18.0 

TA -IS Kit L25.10.0 
Ready to use L35.18.0 

TA -IC Kit .. L6.15.0 

All prices are mail order and include 
free delivery in the U.K. 

Deferred Terms 
are available on all orders above L I0 

Itt ._.._.._..._..._.._....DAYSTROM 

AMATEUR TRANSMITTER KIT 
Model DX -1000 

The World's most popular 
Amateur TX Kit fraM 

Completely self- contained. ISO w. D.C. input. 
Built -in highly stable VFO and all Power Supplies. 
The KT88 high -level anode and screen modulator stage 
gives over 100 watts of audio from less than 1.5 mV 
input. 
Keying on CW is via the VFO and buffer amplifier cathodes; 
the other RF valves are biased beyond cut -off. 
Provision has been made for remote control operation. 
Covers all Amateur bands up to 30 Mc /s. 'phone or CW. 
Kit L81.10.0 Ready to use L106.15.0 

AMATEUR BANDS RECEIVER KIT 
Model RA -I The ideal economically 

priced fixed station, 
portable or mobile receiver covering 
the Amateur bands from 160-10 m., 
each band separately calibrated on a 

large illuminated slide -rule dial. Features: Signal strength 
meter. tuned RF amplifier stage, half -lattice filter, ad- 
justable noise limiter. Freq. coverage 160, 80. 40, 20, 15, 

10 metre bands, I.F. 1620 kc /s. 

Kit L39.6.6 Ready to use 02.10.0 

HEATHKIT 
SINGLE SIDE BAND EQUIPMENT 

Transmitters, Receivers, Transceivers. Send for 
details of models. Fully illustrated American 
Catalogue of Heathkit range sent for only I/- 
post -paid. Or see selection of models in British 
catalogue. 

REFLECTED POWER METER KIT 
Model HM -IIU Indicates reliably but inexpensively, 
whether the R.F. power output of your transmitter is 

being transferred efficiently to the radiating antenna. 
Kit 08.10.0 Ready to use L10.15.0 

VARIABLE FREQUENCY 
OSCILLATOR KIT. Model VF -IU 

Specially designed to meet the 
demand for the maximum possible 
flexibility from an amateur Trans- 
mitter which would otherwise be 
subject to certain limi..ations imposed 
by crystal control. Calibrated for all 
Amateur bands 160-10 metres. 
fundamentals on 160 and 40 m. Ideal for Heathkit DX -40U 
and similar transmitters. 
Kit L10.17.6 Ready to use L15.I9.6 

Q MULTIPLIER KIT. Model QPM -1 

A reasonably priced Q Amplifier 
for the amateur and short -wave 
enthusiast. This self -powered unit 
(200-250 v. 50/60 c /s.) may be used 
with communications receivers to 
provide both additional selectivity 
and signal rejection. 
Models QPM -I for 470 kc /s. IF. QPM -16 for 1.6 Mr's. IF. 

Kit, either model £8.10.0 
Ready to use L12.I4.0 

AERIAL TOWER KITS. Model HT -I, 
HT -IG 

Height 32ft. sq. section aft. x aft. at base (no stays re- 
quired). Accessories available as extras: 

HT -1G Kit (galvanised) L43.15.0 

HT -1 Kit (red oxide) L37.15.0 

LTD. _.._.._...._.._.._.._.._.._. 

DEPT. WW.3, GLOUCESTER, ENGLAND 
Member of the Schlumberger Group including the Heath Company 

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS 
l 
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Outstanding British Equipment by Heathkit 
(All models available as easy -to -build kits or Ready -to -use). 

FM TUNER KIT, Model FM-4U 
Tuning range 88-108 Mc /s Fly- 
wheel tuning. Attractive pers. 
pex front panel in two tone grey 
with golden trim. Thermometer 
type tuning indicator, pre - 

aligned I.F. transformers. Own built -in power supply. 
Tuning heart model FMT-4U E2 /IS /- incl. P.T. 
I.F. amplifier and power supply, Model FMA -4U. 
Complete with case and valves L13,13 /-. Sold 
separately. Kit Total £16.8.0. 

STEREO DECODER SD -I 
Ideal for use with valve FM Tuners. 
Kit L8.10.0 Ready -to -use L12.5.0 

3+3 W HI -FI STEREO AMPLIFIER 
Kit Model S -33H An inexpensive 

stereo -mono ampli- 
fier with the high sensitivity necessary for lightweight 
miniature ceramic pick -ups (e.g., Detta Deram). 
De luxe version of the S -33 with attractive two -tone 
grey Perspex panel. 

Kit E15.17.6 Ready -to -use L21.7.6 

MONO CONTROL 
Model UMC -I 

Ideal for use with MA -12 
or similar amplifier. Output 
0.25 v. Send for full details. 

UNIT KIT 

Kit L9.2.6 Ready -to -use LI4.2.6 

AMATEUR TRANSMITTER KIT 
Model DX-40U 
Covers all amateur bands from 
80 to 10 metres, crystal controlled. 
Power input 75 watts C.W. 60 watts 
peak controlled carrier phone. Out- 

put 40 watts to aerial. Provision for VFO. Filters mini- 
mise T.V. interference. Modulator and power supplies 
are built -in. Single knob band switching is combined 
with a pi- network output circuit for complete operat- 
ing convenience. A high -grade moving -coil meter 
indicates the final grid or anode current. Provision is 
made for the use of 3 crystals. 
Prices now reduced to:- 
Kit £29.19.0 Ready -to -use L41.8.0 

GENERAL COVERAGE RECEIVER 
KIT RG -I 

An inexpensive communications type receiver specially 
designed for the short wave listener with many refine- 
ments found only in receivers costing much more. 
Freq. coverage 32 Mc /s. -1.7 Mc /s. in 5 ranges also 
M.W. band. 

Kit £39.16.0 Ready -to -use 153.0.0 
Optional extras available. 

GRIP -DIP METER KIT. Model GD -IU 
Functions as oscillator or absorption 
wavemeter. With plug -in coils for 
continuous frequency coverage 
from 1.8 Mc /s. to 230 Mc /s. 

Kit LII.9.6 Ready -to -use L14.9.6 
Additional Plug -in Coils Model 341 -U extend 
coverage down to 350 kc /s. With dial correlation 
curves. 17/6. 

TRANSISTOR INTERCOM KITS 
Models XI -IU and XIR -IU 

9 v. battery operated. Up to five remote stations can 
be operated with each Master. The Muter unit can 
call any one, a combination, or all five Remote stations 
and anv Remote station can call the Master. 

Model XI -IU (Master) 
Kit E11.9.6 Ready -to -use L17.9.6 

Model XIR -IU (Remote) 
Kit £4.9,6 Ready -to-use L5.18.0 

HI -FI STEREO AMPLIFIER 
KIT Model S -99 

18 w. output (9 per channel with 
0.2 per cent. distortion at 9 w. per 
channel). It has ganged controls 
StereolMono gram, radio and tape recorder inputs 
and push -button selection. Ultra- linear push -pull 
output. P.C. boards. Attractive Perspex front panel 
with golden surround and grey metal cabinet. 

Kit L28.9.6 Ready -to -use L38.9.6 

HI -FI SPEAKER SYSTEM 
Model SSU -1 

Ducted -porc bass reflex cabi- 
net " in the white." Fre- 
quency response is 40- 16,000 
c /s. Power rating 10 watts 
Matched speaker units 8in. 
high flux (12,000 lines) with 
hyperbolic cone and 4in. 
wide angle dispersion type 
for higher frequencies. 

Kit (with legs) £I2.12.0 

KIT 

(less legs) i11.17.6 
(inc. P.T.) 

A.M.,F.M. TUNER KIT 
Tuning range 88 -108 M. (FM) 
16 -50, 200 -550, 900-2,000 m. 
Flywheel tuning. Attractive 
Perspex front panel in two -tone 
grey with golden trim. Thermometer type tuning 
indicator, pre -aligned I.F. transformers. Switched 
wide and narrow A.M. bandwidths. 
TUNING HEART Model AFM -TI L4/1316 (inc. 
P.T.) I.F. AMPLIFIER and Power Unit Model 
AFM -1. Complete with metal cabinet and valves 
L22 11/6. Sold separately. 

Kit Total L27.5.0 

ELECTRONIC WORKSHOP KIT 
EW -I 

20 exciting experiments can be made with this one kit. 
Kit L7.13.6 (incl. P.T.) 

SINE /SQUARE 
GENERATOR 
Model IG -82U 

Covers 20 c,s -I Mc/s. in 
5 bands. Simultaneous 
Sine and Square Wave outputs. Less than 0.1545 
rise time on Square Wave. Less than 0.5% 
distortion on Sine wave. Up to 10 volts 
output. This attractively styled generator is 
designed for maximum operating convenience. 
Size 13in. x 8} x 7in. deep. 

Kit £25.15.0 Ready -to -use £37.15.0 

OSCILLOSCOPE TRACE DOUBLER 
KIT Model S -3U 

This device will extend the use 
1,44 of your single -beam oscilloscope, 

and at a nominal cost, will give 
/41 411, you the advantages of a double 

(or other multiple) beam 'scope. 

Kit LI3.I0.0 Ready -to -use 119.10.0 

OSCILLOSCOPE ACCESSORY KITS 

Demodulation Probe kit 337 -C L2.17.6 

Low -cap Attenuator Probe kit Pk -I 
L3.12.6 

See also Oscilloscope page 
Deferred Terms available on all orders above LIO. 

HI -F1 MONO POWER AMPLIFIER 
KIT Model MA -12 

A compact Hi- Fidelity power 
amplifier (including auxiliary power 
supply). 12 watts output. Wide 
frequency range and low distortion. 
A variable sensitivity control is 
fitted enabling it to be used with 
an existing amplifier in a stereo- 
phonic system. Other applications 

includes sound reinforcement systems, transmitter 
modulators. for use with tape recorders. 

Kit £12.18.0 Ready -to -use £16.18.0 

" COTSWOLD " SPEAKER 
SYSTEM KIT 

This acoustically designed en- 
closure measures 26 x 23 x 
14 1in., and houses a special 12ín. 
base speaker with 2in. speech 
coil, elliptical middle speaker, 
together with a pressure unit to 
cover the full frequency range of 
30- 20,000 c /s. Its polar-distribu- 
tion makes it ideal for really Hi -Fi Stereo. Delivered 
complete with speakers, cross -over unit, level control, 
grille cloth, etc. Left in the white for finish to 
personal taste. 

Kit £25.12.0 
Also available Ready -to -use 133.4.0 

44in. VALVE VOLTMETER KIT 
Model V -7AU 

The world's most popular valve volt- 
meter with printed circuit and I per cent. 
precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively D.C. volts 
to 1,500 and A.C. to 1,500 r.m.s. and 
4,000 peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 megohms, 
with internal battery. D.C. input resistance is II 
megohms and dB measurement has a centre -zero 
scale. Complete with test prod, leads and stand- 
ardising battery. Power requirements, 200 -250 v. 
40-60 c /s. A.C. 10 watts. 
H.V. and R.F. Probes available as optional extras. 

Kit LI3.18.6 Ready -to -use £19.18.6 

DECADE RESISTANCE BOX KIT 
Model DR -I U. Range I- 99,9995! in I!! Steps. 
Ceramic switches throughout. Current rating from 
500 mA. to 5 mA. according to decades in circuit. 
Polished wooden cabinet supplied complete. 

Kit L10.18.0 Ready -to -use £14.18.0 
Prices include Postage U.K. 

DECADE CAPACITOR KIT 
Model DC -I U 

Capacity values 10044F to 0-1I4F in 100144F steps. 
Precision silver -mica capacitors and minimum loss 
ceramic wafer switches ensure high accuracy. 

Kit L7.15.0 Ready -to -use £10.18.0 

TELEVISION ALIGNMENT 
GENERATOR KIT 

Model HFW -I 
Offers the maximum in performance, flexibility and 
utility at the lowest possible cost. Several outstanding 
features have been incorporated in this model which 
are unusual in instruments in this price range. Fre- 
quency coverage 3.6 Mc /s. to 220 Mc /s. on funda- 
mentals. Unique non -mechanical sweep oscillator 
system. High level output on all ranges. Sweep 
deviations up to 42 Mc /s. Built -in fixed and variable 
marker generator (5 Mc /s. crystal supplied). 

Kit £38.18.0 Ready -to -use £49.15.0 
Prices quoted are Mail Order Prices; ret.,ml 

prices slightly higher. 

lb..........DAYSTROM LTR.'_.._.._.._.._.._........-......_.._.._. 

l 
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- See all these models, and many more... 
I in the latest HEATHKIT Catalogue 

LOW -COST TRANSISTOR STEREO AMPLIFIER, TS -23 

Incorporates all the essential features or good 
quality sound reproduction from record, radio and 
other sources 16 transistor, 4 diode -I rcwt 

Good frequency response 3 watts r.m.s. 
(15 ohms) each channel 6 po'iuon selector 
switch easiy handles your record, radio or tape 
Inputs- stereo or mono Seperate controls pro- 
vide bass boost, treble cut, amplifier balance and 

volume Printed circuit board construction Compact, slimline styling Measures 
3/in. high x 13in. wide x Bin. deep Beautiful walnut veneered cabinet (optional 
extra) Attractive Perspex front panel. 

KIT L17.15.0 (less cabinet) KIT 118.19.0 (with cabinet) 
Walnut veneered cabine: E2 S.- ^ -xtra. Ready to -use price on request 

THE AVON COMPACT MINI SPEAKER SYSTEM 
The ideal compact system for bookshelf or ocher 
small spaces 6 1in. bass speaker 31in. totally 
enclosed treble unit Speakers rigidly mounted 
to -hin. thick aluminium alloy plate Inductor - 
capacitor cross -over unit Strongly constructed, 
fully finished walnut veneered cabinet Cabinet 
resonances are minimised by stout internal bracing 
and special acoustic absorbent filling Suitable 
for use with amplifiers having an output impedance 
of 8 -16 ohms, and power output of S to 15 watts. 

Fast, easy assembly Gives best possible performance relative to smallest 
possible size Frequency response 50 cis -19,000 c's. Size: 71in. wide x 13 1-in. 
high x Elfin. deep. Comprising: Walnut veneered cabinet kit E8/181 -. Loud- 
speakers and cross -over network kit £4/18/- Incl. P.T. 

TOTAL PRICE KIT L13.16.0 incl. P.T. 
Ready to -use price on request 

TRANSISTOR AM -FM STEREO TUNER, AFM -2 

18 Transistor 7 diode circuit AM- LW /MW, FM 
Stereo and FM Mono tuning Automatic stereo 
indicator light Stereo phase control for maximum 
separation, minimum distortion Automatic fre- 
quency control for positive " lock -in " tuning Auto- 
matic gain control for even, steady volume Pre - 
assembled and aligned "front end" FM unit 
Separato All and FM printed circuit boards Self - 

powered Low -silhouette styling- .catches AA -22U amplifier Handsome 
fully finished walnut veneered cabin,:[, available as optional extra. Comprising: 
AFM -2T RF Tuning Heart kit E7I1716 incl. P.T., AFM -2A IF Amplifier and power 
supply kit L2419,6. 

TOTAL PRICE KIT L32.7,0 incl. P.T. 
Optional extra: Walnut veneered cabinet E2.5r- extra 

TRANSISTOR FM STEREO TUNER, TFM -IS 
(Mono version TFM -IM available) 

14 transistor, 5 diode circuit for cool instant 
operation Mono TFM -IM and Stereo TFM -IS models 
available Automatic frequency control Stereo 
phase coi.tio: to maximise stereo separation, minimise 
distortion 4 -stage IF ection ensures high sensitivity 
and selectivity S Filtered outputs for direct " beat - 
'ree " stereo i ecording Automatic stereo indicator 
light Prealigned, preassembled " front -end " tuner 
and one circuit board for fast, simple assembly. Cabinet E215/- extra. Comprising: 
TFM -TI RF Tuning Heart Kit, E5 16 / -incl. P.T., TFMA -IM (Mono) IF Amplifier, Power 
supply EIS 3 .. Kit or TFMA -IS (Stereo) IF Amplifier, Power supply £19/2/- Kit. 

TOTAL PRICE KIT (Stereo) L20.I9.0 incl. P.T. 
TOTAL PRICE KIT (Mono) L24.18.0 incl. P.T. 

Optional extra: Walnut veneered cabinet L2.5 - extra. 

=111111I111111111111IIIi,1,ll1iiilIIIIIIIIIIIIVIIIIIIIIIli11111111111111111111111111, IIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIII,I1111111,ill. 

All models must perform to published specification when assembled in accordance 

with the instruction manual. ALL MODELS COVERED BY MONEY BACK GUARANTEE. 
1111111.1111111 111r1 I1 rim» 1111 ,111111111 ,111111111'.1.911111111 

BERKELEY SLIM -LINE SPEAKER SYSTEM 
Specially designed .o obtai optimum performance from 

the Sion elegant cabine Beautiful walnut veneered, fully 
finished cabinet Makes attractive addition to any room 
Stood on end uses only 17ín. x 7ün. of floor space Two spec - 
laity designed loudspeakers give adequate power handling for 
moss applications 12m. low resonance unit and 4ín. Mid /High 
frequency unit cover. 30- 17,000 cis. Build it in an evening 

Procession,( attractive styling Use one for mono and a pair 
for stereo Outstanding performance at a low price Shell 
or floor ,landing Use vertical or horizontal Designed to 
harmonize with modern or traditional decor. 

KIT LI9.I0.0 Ready -to -Use L24.0.0 

LOW -COST SPEAKER SYSTEM SSU -I (not illustrated) 
Build it yourself in an evening AII wooden parcs accurately pre -cut, drilled 
and sanded Wide frequency response Two specially designed loudspeakers 
Hi -Fi on a budget Glue, sandpaper, etc. are included in kit Use one for mono, 
two for stereo Finish it to match your awn furnishing 16 page instruction 
manual 7in. or 15in. legs optional extra, 14 6 Use vertical or horizontal. 

KIT LI1.17.6 (less legs) 

Ready to -use price on request 

LOW -COST SHORTWAVE RECEIVER, GR -64E 
4 bands -3 short wave bands cover I Mc /s 

to 30 Mus, plus 550 lac s to 1,620 kc /s AM 
broadcast band Built -in Sin. permarent 
magnet speaker for a big, bold sound Illumi- 
nated lin. slide -rule dial with extra logging 
scale Easy to read lighted bandspread tuning 
dial for precise station selection Relative 
signal strength indicator aids pin -point station 
tuning 4 -valve superhet circuit plus two 
silicon diode rectifiers Variable BFO control for code and SSB transmissions 

Built -in external antenna connections Built -in AM rod antenna Fast, 
simple circuit board construction assures stabiliti Handsome " low -boy " styling 
-charcoal grey cabinet, black front panel, and green and white band markings 

Headphone jack for private listening. Power requirements: 115, 230 v. 50-60 cis 
A.C. 30 watts. Dimensions: 13 9in. wide x 6in. high x 9in. deep. 

KIT L22.8.0 Ready -to -Use L27.8,0 

GENERAL COVERAGE RECEIVER, GR -54E 
Powerful 6 valve -6 diode circuit. 3 SW bands cover 2 Mc.s to 30 Mc s plus 550 kc /s 
to 1550 kc /s AM broadcast band and 180 kc's to 420 kc;s aeronautical and radio 
navigation band. Tuned RF stage. } lattice crystal filter. Switchable USB LSW 
mode position. Built -in 4in. x 6in. PM speaker. Power req.: 120,240 v. 50 -60 c!s AC. 

KIT L50.1,0 Ready -to -Use L63,6.0 

Heathkit Send for the Latest 
FREE CATALOGUE 
Now with more Kits more colour. Fully 
describes these models along with over 150 
models for Stereo,IHi -Fi, test and laboratory 
instruments, amateur radio gear, intercom, 
radio educational kits. Includes helpful in- 
formation on Hi -Fi in your home and planning 
your Hi -Fi system. Mail coupon or write 
Daystrom Ltd., Dept. WW3 Gloucester. 

VISIT THE HEATHKIT CENTRES 
233 TOTTENHAM COURT ROAD, LONDON, W.I 

Open Mon. -Fri. 9 a.m. -5.30 p.m. Sat. 9 a.m. -I p.m. 
AND 

17 -18 ST. MARTINS HOUSE, BULL RING, BIRMINGHAM 
Open Tues. -Sat. 9 a.m. -6 p.m. inclusive. 

HEATHKIT 
All mail orders and correspondence 
To: DAYSTROM LTD., Dept. WW.3, Gloucester. Tel.: 29451 

1] Enclosed is C post paid U.K. only 

Please send model(s) 

.__j Please send me FREE Heathkit Catalogue. 

NAME 

ADDRESS 

CITY 
Prices and specifications subject to change without notice. 

J 
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SANSUI isn't just 
a pretty fac (although every ,. 

and the vital statistics 
prove it! 

MODEL 1000A 
AM /FM Multiplex Stereo Tuner Amplifier 
This is a high -quality, tubed unit that uses the latest Nuvistor 
devices and power tubes. Other features include High -cut and 
Low -cut Filters for virtually interference -free enjoyment, a Muting 
switch that further reduces noise, and an Automatic Frequency 
Control switch to eliminate 'drift'. 
RMS power: 40/40 W. 
Music power: 100 W (IHFM). 
Harmonic distortion: 1.0% at 1000 Hz RMS rated power output. 
Overall frequency response: 20- 20,000 Hz __ 1 dB. 
FM sensitivity: 1.8 µV (IHFM). 

MODEL 500A 
AM /FM Multiplex Stereo Tuner Amplifier 
A tubed unit with a similar performance to the 1000A, but giving 
a lower power output. 
RMS power: 23/23 W. 
Music power: 50 W (IHFM). 
Harmonic distortion: 1.0% at 1000 Hz RMS rated power output. 
Frequency response: 20- 20,000 Hz 1.5 dB at 
normal listening level. 
FM sensitivity: 2.0 µV _ 3dB (IHFM). 

Sole U.K. Distributors: 
Technical Ceramics Limited 
Cheney Manor, Swindon, Wiltshire. Telephone: Swindon 6251. 

Accredited Midland & Northern Distributors to the retail trade 
Audio Distributors Limited 
4 Lion Street, Kidderminster, Worcestershire 
Telephone: Kidderminster 3293 

s..- a . _ - - 

a.... ái (L)ë 
MODEL 250 
AM /FM Multiplex Stereo Tuner Amplifier 
A high -performance, tubed unit with many studio -equipment 
features. And at a modest price. 
RMS power: 10/10 W. 
Music power: 22 W (IHFM). 
Harmonic distortion: 1.5% RMS rated power output. 
Frequency response: 30- 20,000 Hz 2 dB at normal listening level. 
FM sensitivity: 4.0 V (IHFM). 
AM sensitivity: 30 .iV (IHFM). 
MODEL 220 -AM/FM Stereo Tuner Amplifier 
A similar model to the 250, but without multiplex. 

Other equipment in the superbly 
styled Sansui range 
MODEL 3000A -Solid -state AM /FM Multiplex Stereo Tuner 
Amplifier. RMS power: 48!48 W. : 1 dB. 

MODEL 2000 -Solid -state AM'FM Multiplex Stereo Tuner 
Amplifier. RMS power: 32,32 W. 

MODEL AU- 777 -Solid -state Stereo Control Amplifier. 
RMS power: 30/30 W. 

MODEL AU -70- Stereo Control Amplifier. 
RMS power: 12/12 W. 

MODEL TU- 70 -AM /FM Multiplex Tuner. FM: 88 to 108 MHz. 
AM: 535 to 1605 kHz. 

Stereo Headphone SS -2- 
Hi-Fi Speaker Systems - 
SP-50 -2 -way, 2- speaker system, 25 W. 
SP -100 -3 -way, 3- speaker system, 25 W. 
SP- 200 -3 -way, 5- speaker system, 40 W. 
SP- 300 -3 -way, 4- speaker system, 50 W. 

For complete details and fully illustrated colour leaflets, please 
send the coupon below, indicating the equipment in which you are 
interested, to: 

Technical Ceramics Limited, Cheney Manor, Swindon, Wilts. 

Please send me fully illustrated leaflets, and advise 
nearest Sansui Hi -Fi dealer. 

me of the 

Name 

Address 

Model 

TCL 177 
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VALUABLE NEW HANDBOOK 

filiEi° 
AMBITI 

NGINEOUERS 

S 

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 THESE IS 
YOUR PET SUBJECT ? 

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. - 
Installations - Draughtsman- 
ship - Illuminating Eng. - 
Refrigeration - Elem. Elec- 
trical 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. 

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. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Electrical Equipment - Garage 
Management. 

THIS BOOK TELLS YOU 

* HOW to get o better paid, more interesting ¡ob. 

* 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. 

132 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 & 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. 

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

POST COUPON NOW! 

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 power? 
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 

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

ALDERMASTON, BERKSHIRE. 

3d. stamp if posted in 

an unsealed envelope. 

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-017 FOR FURTHER DETAILS 
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HARMS WORTH TO WNLEY CO. 
Components Dept. ask for 

TODMORDEN LANCS Todmorden 2601 extension 1 

m?mR, 

INTERNATIONAL 
RECTIFIER 

Quality Semi -Conductors. 

Complete Rectifier Assemblies up 

to thousands of Amps, Diodes, 

Thyristors, Zeners, Encapsulated 

Bridges, Photocells, Klipsel Surge 

Protectors. 

For experiment and teaching: - 
ZENER KITS, THYRISTOR KITS. 

Bulletins and prices on request. 

COMPONENTS 
DEPARTMENT 

B R A D Yo 

PRINTED CIRCUIT 

DRAFTING AIDS 

Save drafting time and costs. Self - 

adhesive shapes and tapes. Terminal 
circles- fillets- tees -elbows -uni- 
versal corners and mounting holes. 

Bulletins and prices on request. 

ENGLISH ELECTRIC 

\: 
GS FUSES 

or the protection of rectifiers and 
thyristors. 

Bulletins and prices on request. 

-fKLIPPONf -- 

Raìl Mounted Terminals and Ter- 
minal Blocks 0.5 -250 Amps. 

Bulletins and prices on request. 

PHONE TODMORDEN 2601 
WW-018 FOR FURTHER DETAILS 

AND ASK FOR 

EXTENSION 1 

TRANSFORMERS 

0.25 kVA to 300 kVA 

I phase and 3 phase 

LOW VOLTAGE HIGH CURRENT 

TRANSFORMERS 

with output currents of hundreds, 
thousands and tens of thousands of 
amps. 

I phase and 3 phase. 

DC POWER SUPPLIES 

For Magnets, Accelerators, Plating, Ano- 

dising, Spectroscopy, Plasma Arc, Tor- 

onto Arc, Electron Beams, Electrolysis, 

Welding, Quartz Lamps, Mercury Va- 

pour Lamps. From 100 W to 200 kW. 

VOLTMOBILES 

64 steps on load switching Auto - 
Transformers. I phase and 3 phase. 

200 -400 Amps. 

Zero to 100 " Volts or 125 of 
Input Volts. 

Voltmobiles are low -cost con- 

trollers, for furnaces, rectifier 
sets and other loads. 

LET US HAVE YOUR 

SPECIFIC REQUIREMENTS 

HARMSWORTH @TOWNLEY 5 CO. 
Equipment Dept. ask for 

TODMORDEN LANCS Todmorden 2601 extension 3 
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Has red tape been 
complicating your procurement of 

electronic components 
from the U.S.A.? 

Ate 

Let us help you 
cut through it! 

Procurement of 
American -made elec- 
tronic components used to be thought of as a complex, time - 
consuming procedure with a myriad of red tape details and 
problems. Not anymore - now you can join the growing list of 
companies that rely on the technical skills and services of Milo 
International, world -wide distributors of electronic components. 
Our team of experienced specialists will process your order with 
speed and efficiency from start to finish - immediate price and 
availability quotations, product information, application data, 
import certificates, export licenses, declarations, export pack- 
aging, delivery expediting, etc. And this all- inclusive service is 
provided for each order, no matter how small or large. 

i 

For whatever you may need in electronic components 
from the U.S.A., Milo International can satisfy your re- 

quirements with prompt delivery, at direct factory prices, 
from a huge in -stock inventory of thousands of components 

made by the leading American manufacturers including this 
partial listing: 

Amperex Eimac R.C.A. 
Amphenol Electrons, Inc. Raytheon 
Arrow -Hart & Erie Simpson 

Hegeman General Electric Sola 
Bourns Hardwick Hindle Solitron 
Burgess Hickok Sprague 
Cannon I.T.T. Stancor 
Centralab J.F.D. Superior 
Cinch -Jones Kings Sylvania 
Clarostat Littelfuse Texas Instruments 
Cornell -Dubilier Mallory Transitron 
Corning Oak United Transformer 
Dale Electronics Ohmite -Allen Bradley Vector 
Delco Radio Potter & Brumfield Xcelite 

For immediate price and delivery quotations, contact Milo by mail, phone, cable or International Telex. 

ILO International 
World -Wide Electronic Component Suppliers 

530 Canal Street, New York, N.Y. 10013 / Tel 212 -233 -2980 / Cable MILOLECTRO, N.Y. / Intl. Telex 62528 
WW -019 FOR FURTHER DETAILS 
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MAGNETIC RECORDING 
TYPE "A" 

space. Head 
easy wiring. 

Standard 12 track, Record Playback 
and Erase. Many special versions can 
be made to customers' requirements 
such as narrow track- raised track - 
or cut -away for cine use. Ideal head 
for dictating machines, etc. Size 
tin. dia. by lin. long. The round 
body makes for easy azimuth adjust- 
ment and takes up a minimum of 

has internal screen and fly leads for 

TYPE " R " 
Size is ,Tin. square at the front 
with body tin. dia. by }in. long. 
Curved front I }in. radius. This head 
is available in a wide range of Record 
Playback impedances. Also available 
as Erase. This novel design possesses 
many advantages over comparable 
types - higher output - lower 
losses -extremely good H.F. res- 

ponse -very low noise pick up -has internal mumetal 
screen. Round body aids mounting arrangements - 
easy azimuth alignment. 

TYPE " DR " 
Exactly as Type R except body is 

Tsin. square along its length provid- 
ing simple mounting arrangements. 
The Erase versions of R and DR types 
are double field heads. These are 
not just double gaps but two Erase 
heads in one, giving better than 
60dB erasure of a saturation ( - 6dB 

on full record level), I k c recording at 3j i.p.s. 

TYPE "X" 
I I - I 2 - 2 2 and 2 4 Heads for 
+in. tape. Record /Playback and 
Erase Heads for high quality tape 
recorders. Size only }in. cube and 
available in a whole range of imped- 
ances. Excellent HF performance, 
efficient screening and very low 
crosstalk are features of the R P 

head, Mounting brackets are available 
for twin or triple head assemblies. 

TYPE "T" 
Built into a deep drawn mumetal 
case ensures complete shielding. 
Type T is the protruding pole type 
with special narrow track (as narrow 
as .002in.) and can be made as a 

Record Playback or Erase Head, or 
combined Record Playback ' Erase 
Head, or even Record Playback and 
self -oscillatory Erase Head. The 

Erase track can be made wider than the R P track 
on the Combo Head, a fully screened lead is incor- 
porated as part of the head. 

BY 

SINGLE TRACK COMBO TYPE " X" 
Designed as a combined Record, 
Playback Erase Head for the com- 
mercial market. such as telephone 
answering machines. Built into ¡in. 
cube deep drawn mumetal case it 
incorporates the R P features of R- 
Type head. The Erase track is made 
wider than the R P track to ensure 
complete erasure and to overcome 
machine to machine alignment tolerances. 

TYPE " Z " 
A brand new concept in combination 
head design incorporating all the 
best features of the X -Type Head 
combined with integral erase facili- 
ties. Accurate gap alignment be- 
tween tracks makes this head emi- 
nently suitable for high quality 
stereo use. The one -piece deep 
drawn mumetal case (only }in. cube) 
ensures complete screening across the front as well 
as the sides. 

MULTITRACK 
Available to special order in Two - 
Four -Eight or Sixteen tracks, or to 
specification. These tracks are 
located by precision machined slots 
and track dimensions and positions 
remain consistent. The track to 
fixing base dimensions are held to 
tight limits and any tolerances are 
non -cumulative as each track is 

indexed from the base. Special 
purpose optical equipment ensures 
a high order of accuracy in the align- 
ment of the head halves. Erase 
heads, identically sized to the R P 

head are available to special order. 

TYPE " W " ERASE 
Designed especially for the Cassette 
Type Recorder using . I Sin. wide tape. 
Built -in tape guides are a feature of 
this head. The Standard type now 
in production is f -track but a com- 
patible Stereo version will soon be 
available. The high Q factor of Type 
W Erase gives maximum economy in battery applica- 
tions. 

TYPE " W" RAP. 
The Record. Playback Head for 
Cassette Recorder incorporated in 
a deep drawn mumetal case ensuring 
complete screening. As an integral 
part of the head the mounting plate 
is of tempered Beryllium copper to 
provide a simple azimuth adjustment. 
The winding is centre tapped to give 
the option of presenting a lower impedance to bias 
and signal sources during recording. 

MARRIOTT MAGNETICS LTD. 
WATERSIDE WORKS PONSHARDEN PENRYN 

Telephone: Penryn 3591 -3363 

CORNWALL 

SPECIALISTS IN ALL TYPES OF HEADS FROM THE ECONOMY MASS -PRODUCED ARTICLE TO THE VERY 
HIGH QUALITY PROFESSIONAL HEAD FOR SOUND RECORDERS AND COMPUTERS. OUR TECH- 
NICAL KNOWLEDGE MAKES IT POSSIBLE TO DEVISE, PLAN AND PRODUCE THE MOST VERSATILE 
RANGE OF HEADS IN BRITAIN -FOR EITHER TAILOR -MADE OR MASS -PRODUCED DEVICES IN ALL 
DIVISIONS OF RECORDING. 

16 
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Dial for a 
meter 

Dial Euston 1639. Specify your meter ... type, shape, size, F.S.D. 

It's almost certainly on our premises right now. It will almost certainly be on yours 

tomorrow (G.P.O. and /or B.R. willing). If by chance we haven't got precisely what you want, 
we'll tell you when you can have it. Or which stock alternative, plus or minus 

a few ohms, will do the job. Or how long by our stopwatch it will take us 

to modify a stock meter for you. You'll always get a straight answer from Anders ... 
and 99 times out of 100 the answer will delight you. 

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. 

New comprehensive catalogue available free to manufacturers and bona -fide engineers. 

ANDERS METER SERVICE 
Anders Electronics Ltd 48/56 Bayham Place Bayham Street London NW1 Telephone: 01- 3879092 

Ministry of Aviation Approved 

WW-021 FOR FURTHER DETAILS 
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"Where else can you buy a counter 
like this for X242 ?" 

Nowhere else. The Racal type 835 Universal 
Counter /Time- provides Frequency, Period, 
Period Average, Ratio, Time Interval, 
Pulse Width and Mark /Space, Totalise and 
Scaling in one compact instrument. 

Plus 

Integrated circuit construction 
DC to 12.5 MHz (1 25 MHz with Type 810 Divider) 
Sensitivity 75mV r.m.s. 
Gate Times 1 µS to 10 Sec. (with push- button selection) 
Exceptionally easy to drive 
-tabular control information 

Built to Racal 800 series standards, and 
occupying precisely half standard -rack width, 
the 835 has a companion Type 810 Frequency 
Divider which extends the frequency 
range to 125 MHz. 

RACAL 

INSTRUMENTS 

CUT COSTS 

NOT 

PERFORMANCE 

Racal Instruments Ltd., Crowthorne, Berkshire, England. 
Tel: Crowthorne 5652. Telex 84166 Cables/Grams Racal Bracknell. 

N' NV- -022 FOR FURTHER DETAILS 
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VORTEXION 
C.B.L. TAPE RECORDER. 
Stereo, Mono track recorder. Speeds 1í/31/74 i.p.s. or 

31/74/15 i.p.s. Wow and Flutter 74 i/s 0.16 %. 31 i /s. 0.2 %. 

H & N (after erasure) -50db. F. R. 15 its 40 cis -20 Kc s. 

7+ i;s, 40 cis -I5 Kc /s. 3; i s, 40 cis -12 Kc /s. 11 i s, 40 cs- 

6 Kc /s. All 3db. Replay char. CCIR. Inputs: mic. 10 

microvolt on 305, gram /radio 60 mV on 300KÚ. 

(mixable on each amplifier). Output 1552 at 34 W each 

amplifier. Three motors. 84" spools. Less than I minute 

rewind for 1750 ft. tape. Level meter. Pause control, 

monitoring, mixing, echo, superimpose. 

Size, 161" x 274" x 8f ". Weight 69 lb. 

Speeds l4/31/74 i.p.s. Price L172 Os. Od. 

Speeds 3;/74/15 i.p.s. Price L180 Os. Od. 

W.V.B. TAPE RECORDER. Similar to above but mono only. Professional quality recordings, checked by after record monitor during 

recording. Echo and superimpose facilities, 60052 balanced or unbalanced output and 34 watts output to internal or external speaker. 

Size 84" x 164" x 22r. Weight 50 lb. 

Speeds 14/3 1/74 i.p.s. Price £115 10s. Od. Speeds 31/74/15 i.p.s. Price L128 Os. Od. 

W.V.A. TAPE RECORDERS. Same as W.V.B. but no superimposing. An extra head for stereo playback can easily be plugged in. 

This may be 2 track (FPI6) or 4 track (FP28). Size and weight as W.V.B. 

Speeds I 4 /31/74 i.p.s. Price L96 7s. Od. Speeds 3 1/74/15 i.p.s. Price L107 3s. Od. 

ELECTRONIC MIXERS. Various types of mixers available. 3- channel with accuracy within Idb 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 I m W at 600í2, balanced, unbalanced or floating. Prices on application. 

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c /s -20 Kc /s :: Idb. Less than 0.2% distortion at 

I Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous sine wave. Input I m W 60052. 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 c /s- 20Kc /s I db. 0.15% distortion. Outputs 4, 7.5. 15Q 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 852 -1552 and 100 volt line. Bass and treble controls fitted. 

I gram and 2 low mic. inputs. Price L84 Os. Od. 

I gram and 3 low mic. inputs. Price C90 Os. Od. 

4 low mic. inputs. Price L92 Os. Od. 

I00 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 852 -1552 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 100KO. Price 00 Os. Od. 

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 2db and over 30 times damping factor. At 20 watts output 

there is less than 0.2% intermodulation even over the microphone stage at full gain with the treble and bass controls set level. 

Standard model I -low mic. balanced input and Hi Z gram. Price £35 Os. Od. 

VORTEXION LIMITED. 257 263 The Broadway, Wimbledon, S. W. 19. 

Telephone: 01 -542 -2814 and 01- 542 -6242/3/4. Telegrams: "Vortexion London S. W. 19." 
WW-023 FOR FURTHER DETAILS 
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The same safeguards in manufacture and control that have won government contracts for 
TEONEX in over forty different countries apply equally to ensure top quality for private users too. 
When you require valves to comply with E.V.S. or M.I.L. standards - choose TEON EX. 
The TEONEX range (for use outside the U.K. only) incorporates the entire series of British - 
produced valves or their Continental equivalents, including a wide range of colour T.V. valves. 
Price list and technical specifications may be obtained from:- 

Export Enquiries Only Please ! TEOAEH LIMITED 
TEONEX 

20 

2a, Westbourne Grove Mews, 
London, W.11 
England. 
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Just what is this ABR, 
that makes such a 
vital difference to the 
` DITTON 15' ? 

To achieve really impressive bass reproduction a speaker 

must move a large volume of air at the lower frequencies. 
In the usual "infinite baffle" compact system this is 

achieved by large excursions of the diaphragm -with good 

results if the designers and engineers have done their 

homework (listen to the 'Ditton 10'). But with the 'Ditton 
15' Celestion have come up with something even better. 

They have given a dramatic further improvement in the bass 

response by a novel design idea called the ABR (Auxiliary 
Bass Radiator). 
The ABR is a rigid diaphragm with a linear suspension 

capable of large excursions, pressure driven by the rear 

radiation from the 8" bass unit. The acoustic mass of the 

ABR and the response of the 8" bass unit are so matched 

that from 80Hz down to 30 the ABR moves in phase with 
the bass loudspeaker cone. It progressively radiates more 

of the bass frequencies as the bass loudspeaker's own 
power output falls away. This sharing of the load results in 

a clarity of sound in the bass frequencies and permits a full 
15 Watt power down to 30Hz. Above 80Hz the ABR is 

stationary leaving the enclosure to act as a pure infinite 
baffle. 

And what about the high notes ? They are in the care 
of the famous HF1300 Mk. 2. Enough said ! 

But don't take our technical word for it. Hearing is 

believing! Ask your local Hi Fi dealer to demonstrate the 
'Ditton 15' and compare it for yourself. Or send in the cou- 
pon now, and we will let you have full details and technical 
specification -not only of the 'Ditton 15', but also of the 
famous 'Ditton 10', the inexpensive but most sophisti- 
cated mini- speaker on the market. 

Celestion Studio 
Series 

r- 
Rola Celestion Ltd. Ferry Works, Thames Ditton, Surrey. 

I Please send details of the Ditton '10' and '15' 

I NAME 

I ADDRESS 

loudspeakers for 
the perfectionist 

( ww. 
GD 996 

Wireless World, March 1968 

1. Studio quality high frequency unit HF1300 
2. Anechoic cellular foam wedge and lining eliminates standing 

waves. 
3. High hysteresis panel loading material to eliminate structural 

resonances. 
4. Auxiliary Bass Radiator (ABR)- plastic foam diaphragm of 

high rigidity and low mass having a free air resonance of only 
8Hz; double roll suspension allowing excursions up to }" with 
virtual absence of distortion. 

5. 8" bass unit, with free air resonance of 25Hz, and massive 
Ferroba II magnet structure for optimum magnetic damping and 
cone treated with viscous damping layer to suppress 
resonances. 

6. Units mounted flush to eliminate diffraction effects and tunnel 
resonances; covered by acoustically transparent grille cloth 
for maximum presence. 

7. Full L -C Crossover network. 

Rola Celestion Ltd Ferry Works, 

Thames Ditton, Surrey Tel 01 -398 3402 

WW-025 FOR FURTHER DETAILS 



IF THIS 
IS NOT THE 
ONE YOU 
WANT WE STILL 
HAVE A FEW 
MILLION OTHERS 

i-tIkVISAVa 

VALVES FOR: 

Radio and Television Manufacturers. 

Radio and Television Service Departments. 

Radio Relay Companies 

Audio Equipment. 

Electronic Equipment. 

Instrumentation. 

Computers. 

Marine Radar 

Communication Equipment. 

Research and Development. 

Government Departments. 

Aircraft Military and Civil. 

Ministry of Aviation Approved Inspection. Air Registration Board 

Approved Inspection. 

For quality, reliability and world -wide availability. rely on 
Hall Electric's speed, intelligence and reputation. 

I7 HALTRON 
RADIO VALVES & TUBES 
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5. 

Telephone. 01 -485 8531 (10 lines). Telex: 2 -2573. Cables: Hallectric, London, N.W.5. 
WW -026 FOR FURTHER DETAILS 
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Sound 
Control 
System 

DILL' GOL] 

a unique sound mixing system... 

e_27 KONGSBERG 
VAPENFABRIKK 
KONGSBERG 
NORWAY 

Head office and plant: Kongsberg, Norway 
Tel.: Kongsberg 37, telex: 1491, cable: V3penfabrikken, Kongsberg 
Oslo office: Drammensveien 40, VII 
Tel.: Oslo 566770, telex: 1114, cable: Konsern, Oslo 
Central European office: Kongsberg V6penfabrikk, Bonn 
Walter Flex Strasse 1, West Germany 
Tel.: Bonn 27 422, telex: 88 65 05, cable: Korakontor, Bonn 

WW -027 FOR FURTHER DETAILS 
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A new science project combining the fascination 

of optics with electronics ... the new field of SUB LASER 

PS 

SER 

11111 

T A t+ 

from PROD 
These Demonstrations of these devices 

operating as 

SPEECH LINK 
and 

ON /OFF LINK 
are being given daily at our only 
address, 
52 TOTTENHAM COURT ROAD, 

LONDON, W.I. 

new devices offer features which can be ex- 
ploited in an extremely wide field of applications. 
Their outstanding modulation and switching capa- 
bilities, coupled with completely solid state circuit 
design and small physical size make them ideally 
suited to such purposes as short distance speech and 
data links, remote relay controls, safety devices, burg- 
lar alarms, batch counters, level detectors, etc. 

MGA100 
28'6 

EACH 

Post Free 

TYPE MGA 100 General Purpose Gallium Arsenide Light Source 
A filamentless, Gallium Arsenide infra -red emitter, only 5.54 mm. 
dia. and 8.1 mm. long. Features a robust cylindrical package 
coaxial with the beam, facilitating optical alignment and heat - 
sinking. 

MAX RATINGS 
Forward current IF max. D.C. 400mA. Forward peak current IF max.* (pk) 6A 
Power dissipation* 600mW. Derating factor for Tsmb greater than 25`C....7.5mW / -C. 
Reverse voltage VII max I -0V. 
When mounted on an aluminium heat sink lin. x tin. X tin. 

Supplied complete with suitable I , full Technical Data and Application 
Sheets,including Line of Sight Speech Link. 

TYPE MSP3 Solid State Photo Receiving Device 
An ultra- sensitive infra -red and visible light detector, this device 
is a complete silicon photo -electric receiver with a peak spectral 
response at 9500A. Size only 6.4 mm. dia. and 25.4 mm. long, yet 
absolutely complete, the device will generate sufficient power to 
drive an external relay. Chiefly intended for use in optical links 
based on Gallium Arsenide Light Sources, they are equally 
suitable for systems based on visible light. Features a robust 
cylindrical package coaxial with the incident light facilitating 
optical alignment and heat- sinking. 

MAX RATINGS 
Total dissipation (in free air, Tomb 25 °C) I00mW. Derating Factor 2mWJ "C. 
Output Current Intensity IOOmA. 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. 

31 28'6 
Post Free 

EACH 

Type 31F2 Micro -miniature 
Infra -Red Detector 
Extremely small photo diodes 
of silicon NPN passivated 
planar construction and suit- 
able for Punched Card Readers, 
Counters, Film Sound Track, 
etc. 

Supplied complete with suitable lenses, full Technical Data and Application Sheets, 
including Line of Sight Speech Link. 

85'- 
Post Free 

EACH MSP3 

PROOPS B M TED S 

52 Tottenham Court Road, London, W.1. 
Telephone: LANgham 0141 (01 -580 0141) 

... and these new solid 
state devices ... 
RCA TRIACS Type 40432 
Intended primarily for phase control of A.C. 
loads in light dimming, universal and induction 
motor control, heater control, etc., these gate 
controlled full -wave A.C. silicon switches, 
with integral trigger, switch from a blocking 
state to a conducting state for either polarity 
of applied voltage with positive or negative 
gate triggering. 
Supplied complete with full Data and Applica- 
tion Sheets. 

INTEGRATED CIRCUIT RCA -CA 3020 AF 
POWER AMPLIFIER & PRE -AMPLIFIER 
(or servo -amplifier). 
The RCA -CA 3020 is an integrated- circuit, 
Multistage, Multi -Purpose AF Power Amplifier 
on a single monolithic silicon chip, providing a 
stabilized direct -coupled amplifier, performing 
pre -amp., phase inverter, driver and power 
output functions without transformers, and 
with one power supply suitable for sound, 
communications and control systems. 
Supplied complete with Lull Data and Applica- 
tion Sheets. 

5,_ EACH 

Post Free 

2,- EACH 

Post Frei. 
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Pinnacle 
the largest single 
valve independent 

THIS IS WHAT 

WE DO 

Make available the widest 
range of valves for com- 
mercial and industrial use. 
Give a personalised service 
based on intelligence and 
speed. 

Ensure that we only supply 
valves made by the world's 
foremost manufacturers. 
Provide valves selected for 
your special needs. 

Help out rapidly with that 
"awkward" valve that no- 
body else seems to have 
heard of. 

IF I'D ONLY TRIED PINNACLE FIRST... 
Every valve in either widespread orspecial- 
ised use in the fields of Entertainment, 
Industry, Education and Research will be 

found in our catalogue, together with its 
main equivalents, classification, and the 
Pinnacle "P" number under which it may 
be ordered. 

Specialise in European or 
American types which are 
not normally easily obtain- 
able. 

Rush you a small order, or 
quote for a bulk require - 
ment -l's or 1,000's are all 
the same to us. 

Pinnacle 
PINNACLE ELECTRONICS LIMITED ACHILLES STREET NEW CROSS LONDON S.E.14 

Telephone : All Departments- 01 -692 7285 Direct orders -- 01 -692 7714 
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fF" 

INC- LEE " 

Nothing 
matches 
Belling -Lee 
sub -miniature 
R F Connectors 

A low cost range of precision subminiature 
R.F. connectors. 

Impedence 50 ohms nominal. 

V.S.W.R. less than 1.1: at 400 MHz. 

Easily loaded with a variety of subminiature 
coaxial cables up to 0.067" overall. 

PTFE insulation and choice of gold or silver 
plated body. 

Three plugs and three sockets. Types available 
to suit all installation requirements. 

Available from stock. 

L1403 RFP Au 

Right Angle Free Plug 
L1403'FP,'Au 
Free Plug 

L1403 BS Au 

Bulkhead Adaptor. 
Plug-toPlug i 

L1403 CS Au 

Bulkhead Socket 

WO 
L14031MFP; Au 

Free Plug with 
Braid Clamp 

41111 

L1403 /PCS /Au 
Printed Circuit Socket 

BELLING -LEE 
COMPONENTS 

connecting research to industry 
BELLING & LEE LIMITED 
GREAT CAMBRIDGE ROAD 
ENFIELD, MIDDLESEX. 

Telephone : 01 -363 5393 Telex . 263265 

WW-030 FOR FURTHER DETAILS 
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What's 
eating 
into 
your 
profit 

margin? 

mechanized handling can halve your operating costs! 
Are you hit by rising production costs 
and shrinking profit margins? Is com- 
petition getting steadily tougher? 
Sales prospects bleaker ? If these are 

your problems, can you ignore the 
productivity improvements resulting 
from systemized mechanization? 
There will be a multitude of new ideas 

and methods at the International 
Mechanical Handling Exhibition for 
boosting profits and increasing effic- 
iency. It will be much more than just 
the world's biggest display of mechan- 
ical handling equipment - 500,000 

square feet and 300 exhibitors - it will 
be a unique presentation of handling 
technology; new systems, equipment 
and practical ideas. An unrivalled op- 
portunity for evaluating the latest 
developments in receiving goods and 

materials; storage inventory control; 
in- processing; packaging; transport; 
distribution; and ancillary services 
and equipment. Whether your com- 
pany is large or small, you will find 
much of interest and value at this im- 
portant event. Mail the enquiry now 
and note the date in your diary. 

ÄÁÉCÌÌÄÑÌCAL HANDLI NG 
EXHIBITION 

14 -24 MAY '68 EARLS COURT LONDON 
WW -031 FOR FURTHER DETAILS 

Wireless World, March 1968 

MAIL THIS NOW FOR FURTHER 
DETAILS AND SEASON TICKET 

To: The Manager, 
Mechanical Handling Exhibition, 
Dorset House, Stamford Street, 
London S.E.I. 

NAME 

(please print) 

COMPANY 

ADDRESS 

41A 

The Exhibition is sponsored by the 
journals MECHANICAL HANDLING 
and MATERIALS HANDLING NEWS. 



W ITELEY 
ELECTRICAL RADIO CO. LTD. 

HIGH FIDELITY SPEAKERS 
Whiteley Stentorial Speakers incorporate 40 years of 
development in acoustic technology. Their frequency 
response is exceptional y wide, and their overall performance 
is outstanding. 

Cf/'llIll'!í//1 
MODEL H.F 1016 MAJOR 

10" Die -Cast Unit, incorporating 
16,000 gauss magnet system 
and has a 15 ohms impedance 
speech coil. Handling capacity 
10 watts. Frequency response 

30- 16,000 c.p.s. Bass 
resonance 39 c.p.s. 

PR ICE: £11.11.7 (inc. P. Tax) 

MODEL H.F.1012 
10" Die -Cast Unit, incorporating 
12,000 gauss magnet. Handling 
capacity 10 watts. Frequency 
response 30 c.p.s. to 14,000 
c.p.s. Bass resonance 35 c.p.s. 
Fitted with cambric cone and 
universal impedance speech 
coil providing instantaneous 
matching at 3, 7.5 and 15 ohms. 
PRICE: £6.13.1 (inc. P. Tax) 

e--S-teiitoriip 
MODEL H.F.816 
8" P.M. Unit, 16,000 gauss 
magnet. Handling capacity 
6 watts. Frequency response 
50 c.p.s. to 15,000 c.p.s. Bass 
resonance 63 c.p.s. Fitted with 
cambric cone, die -cast chassis 
and universal impedance 
speech coil providing 
Instantaneous matching at 3, 
7.5 and 15 ohms. 
PRICE: £7.14.8 (inc. P. Tax) 

Ask your dealer for full details of the Stentorian range or write to 

WHITELEY ELECTRICAL RADIO CO. LTD 
MANSFIELD NOTTS ENGLAND Tel: Mansfield 24762 

London Office: 109 KINGSWAY, W.C.2 Tel: HOLborn 3074 

WW-032 FOR FURTHER DETAILS 

VARIABLE- HIGH CURRENT 

SMOOTHED POWER SUPPLIES 

WITH ACCUMULATOR PERFORMANCE 

DIRECT FROM A.C. MAINS 

r 
©®© 

. 

4 

TYPES 

250VRU 30 2C 

750VRU 60 10 

250VRU 120 5 

250VRU 240 2.5 

PRICE: 
¿131.5.0 

TYPE 250VRUi30120 provides outputs of 0 -30 v. D.C. continuously vaiab'e, 
up to 20A. Overload capacity 200% for short periods Ripple Content, impedance 
and regulation equivalent to accumulator performance. Output protected. 
INCORPORATES HEAVY DUTY SILICON RECTIFIERS. Complete 
with volt and amp meters, free standing, but suitable for 19in. racking. 

USED BY MINISTRY OF TECHNOLOGY: Aircraft operators, for servicing 
28 v. aircraft instruments, radio; within B.C.A.R.'s. 

FIXED OUTPUTS ALSO AVAILABLE. Smoothed 12 or 24 v. up to 24 amps 
Applications. operating and servicing transistorised equipments, e.g. 12 -24 v. 
mobile r/telephone; production testing D.C. motors; heaters, wipers ignition 
systems, etc., etc. Direct from A.C. without accumulators. 

Avoid the extra expense of super regulation you may never need. 

PRICES: from £31/4'- up to L118!41 -. 

We shall be happy to assist with your power conversion problems. Call, write. 
or Tel.: 01 -890 4837. 

EXPORT ENQUIRIES INVITED* 

DEPT. PUI3 
BROWELLS LANE, 
FELT H A M, 
MIDDLESEX, 
ENGLAND. 
TEL: 01 -890 4242 

LIMITED 
* *DEMANDES CONCERNANT L'EXPORTATION SOLICITES. SE INVITAN 
CONSULTAS SOBRE EXPORTACIÓN. EXPORTANFRAGEN ERBETEN 

WW -O33 FOR FURTHER DFT4ILS 

METER PROBLEMS? 

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

Full Information from: 

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

WW-034 FOR FURTHER DETAILS 
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TI M ERS 
MICRO SWITCHES 
IMMEDIATE DESPATCH 

611 -T Delay Relay 

40 - each, 

dependent on quantity. 

* 2, 5, I S & 25 
secs. Delay. * 15 amp. c o 
micro - switch 
fitted * LARGE RANGE 
OF A.C. & D.C. 
COILS. 

AT -10 PNEUMATIC TIMER - 
delay relay 

PROCESS TIMERS 
sYS MINI -TIMER 

SYNCHRONOUS MOTOR & CLUTCH 

* IO MILLION OPERATIONS * Instantaneous & Timed out 
3 AMP contacts. * Repeat Accuracy . 10 
secs. to 28 Hrs. May also be 
used as impulse start and 
automatic reset. 

£9.15.0 approx. dependent 
on quantity. 

* Fully adjustable up to 
200 seconds. Fitted 
with IS amp. S.P.D.T. 
switch. 

* One model provides 
delay after energise or 
delay after de- energise. 

approx. £6.0.0 
dependent on quantity. 

STP Sub -Mini Process Timer 
SYNCHRONOUS MOTOR & CLUTCH 

Matchbox size 
frontal area. 
Automatic re -set. 

*PLUG -IN OCTAL 
BASE 

*INSTANTANEOUS 
AND TIMED OUT 2 

AMP CONTACTS 

*RANGES: IO SECS. 

TO 36 MINS. 

approx. £5.0.0 each. 

MAINS OPERATED YL 2 GPA 

OTHER INDUCTIVE 

PROXIMITY SWITCH 
*FOR BATCHING, CONVEYORS, 

MACHINE TOOL CONTROL, PACK- 
AGING, SORTING, etc. 

*SENSES FERROUS OBJECTS 
*NEEDS NO MECHANICAL FORCE 

OR PRESSURE TO OPERATE * SOLID STATE SENSING HEAD INCLUDES 
CONSTANT VOLTAGE CIRCUIT 

appro. £11.0.0 dependent on quantity' 

AND CAPACITY TYPES AVAILABLE 

U.L. APPROVED (Appr. No. 32667) U.S. MIL. SPEC. 
ALWAYS AVAILABLE FROM STOCK 

SSG 

* 1 MILLION OPS. 
5 amp. c o Sub- minia- 
ture Micro -switch. 

J 2/ 5 each per 1,000 

LIMIT SWITCH 

WL 10 FNJ 
* IO AMP 2 CIRCUIT * S INCH FLEXIBLE 

ACTUATOR 

AS ILLUSTRATED 

AS LOW AS 47,7 EACH. 

FIVE OTHER STANDARD TYPES 
AVAILABLE 

VAQ * IO amp. c o 

PUSH BUTTON 
Panel mounting. 
Buttons in six 

colours. 

4,2 each 

per 250. 

HEAVY DUTY PUSH -BUTTON 
7different panel mounting 
actuators including; knob, 
key, and lever, as well 3!: 

push on push off. Up 
to 4 switch blocks can 
be fitted. Dust and 
splash proof, D, P slow 
make and break, 5 

amp rating. Full lit- 
erature on request. 

SWITCHES 

V -10-18 
* I MILLION 
OPERATIONS. * 10 amp. c o. 

* COMPARE OUR SPEC. 
& OUR PRICES WITH 

OTHER SIMILAR TYPES. 

Screw Terms. 4j2 each per 1,000 
V -10 -IA Solder Tags 131 each per 1,000 
VV-15-1C2 187 AMP TAGS 2 6eachper 1,000 

NEW! 

VV-15-1A 

* IS 10 AMPS. co * 100,000 ops. 

1 $ each 

per 1,000 
Single Throw 14 each 

Approx. 4 - each 
per 1,000. 

Light force wire operated Micro- switch. 
Designed for even more economical coin 
operation mechanism. 

CCR-5 

AS USUAL WE WILL BE EXHIBITING AT THE "INSTRUMENTS ELECTRONICS 
AND AUTOMATION EXHIBITION" AT OLYMPIA DURING MAY 

(Dept. W.W.9) OMRON PRECISION CONTROLS 
OMRON LTD: 313 Edgware Road, London, W.2 

WW-042 042 FOR FURTHER DETAILS 

Wireless World, March 1968 

Tel.: 01 -723 2370 



utters CERAMICS 
for the ELECTRONIC INDUSTRY 

(and Electrical Appliance Manufacture) 

Frequelex -for high- frequency insulation. 

Refractories for high- temperature insulation. 

Bullers porcelain for general insulation purposes. 

Meticulous care in manufacture, high quality 
material, with particular attention applied to 

dimensional precision and accuracy, explain the 
efficiency and ease of assembly when using 
Bullers die pressed products. 

Write today for detailed particulars. 

BULLERS LIMITED 
Milton, Stoke -on- Trent, Staffs. 

Phone: Stoke -on -Trent 54321 (5 lines) 

Telegrams & Cables: Bullera, Stoke -on -Trent 

London Office: 6 Laurence Pountney Hill, E.C.4 

Phone: MANsion House 9971 

WW -043 FOR FURTHER DETAILS 

Those transistors cost money! 
Protect them!! 
36A SPACESAVER 
DRAWER UNIT42 high, 244- 
wide, 12 deep. 36 drawers each 3" 
high, 51 wide. 10i deep. with 
' dentification cards 
/CAmftV2E FREE\ £1 2.0.0 BRAND NEW JY A4GEFRf 1 L 

o;}poattt>:::: w ::;: 

'; ; 
12A POPULAR DRAWER 
UNIT 9" high, 35 wide, 12 deep. 
12 drawers each 3" high, 5, wide, 
10i deep. with identification cards. 
Ideal for shelf or table -top. 

£4.15.0 BRAND NEW 

ORDER NOW 
Send for FREE cata- 
logue of our complete 
range of storage equip- 
ment. 

N.C.BROWN LTD 
INDUSTRIAL pacesetters in storage equipment 

SALES DIVISION 

PL.f 

Eagle Steelworks, Heywood, Lancs. Tel: 69018 
London: 25127 Newton St. WC2. Tel: 01 -405 -7931 

Please send Li 36A Spacesaver Drawer Unit 
E 12A Popular Drawer Unit 

Tick where applicable and send cash with orders under E5 

NAME 

ADDRESS 

WW-041 FOR FURTHER DETAILS 

TRANSISTOR HOLDER 
1018 Ft T05 

for 

Printed 

Circuit 

>O ,o. ,.l,... 

SUPER ELECTRONICS LTD. 
5 Violet Hill, 
London, N.W.8. 
Telephone: MAIda Vale 8281 T03 

WW -a45 FOR FURTHER DETAILS 
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actual size 

Elesta Relays 
for long -life and 
reliable control 

Elesta Relay 

at Iast1OOVA 
ing capacity in a 

Miniatur 
Relay 

1:1 

SEV tested 
VDE approved 

The FR 11 is an economicall i priced 
high performance 3-pole change -over relay. 
For universal application in industrial control and 
automation. 

* Simple, robust construction. 
* High sensitiv 
* Gold- flashed hard -silver con acts. 

High Quality - moderate price 

FR11 P Plug -in and printed -circuit version 

Coils for 3 V to 110 V A. C. 
Coils for 3Vto110VD.C. 
with series resistor 
for 240 V 

Contact springs in 
Beryllium- bronze 
Contact pressure 12 -15 g 
Short bounce -time 
Sockets type ZB 86/87 

FR11L 

%lira 
for solder connections 

mechanical life 
> 50 Million operations 
Contact rating: 
2 A, 240V A.C., 
400 VA non -inductive load 

SEV tested 
VDE approved 

414 

Sole Distributors: 

ELESTA 
BRITEC LIMITED 

17, Charing Cress Road 
London - W.C.2 
Tel: .1- 930 3070 

STAND G373, I E A OLYMPIA 13 -18 MAY 
WW -046 FOR FURTHER DETAILS 
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GEC 
takes you years 

ahead in HF 
communications.. 

. with their new RC /410/R Synthesised H.F. Receiver. 
Intended for the professional user its advanced features include 

Built -in full synthesis control over the complete frequency 
range in 100 Hz steps Frequency range from 2 HMz to 30 7Hz 

Continuously tuneable without "see -saw" at band edges 
Quick setting to frequency with pre -set controls Accurate 

digital display with 100 Hz resolution Receives Al , A2, A3, A3A 
and A3J transmission models Fully transistorised for reliability 

Exceptional R.F. performance Low cost Single self- 
containing unit available as either table model 
or for 19 inch rack mounting. Technical 
literature is available. Demonstrations can be 
arranged. 

CEO 
Electronics 

Information Centre 
G.E.C. - A.E.I . (Electronics) Ltd. Communications Division, 
Spon St, Coventry CV1 3BR. Telephone: Coventry 24155 
A subsidiary of The General Electric Company Ltd. of England 

WW -047 FOR FURTHER DETAILS 
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THE COMPLETE PORTABLE P.A. SYSTEM 
15 watt, 12 volt Amplifier complete with dynamic microphone 
and 10 watt horn. Runs off 12 volt car battery or 8 U2's in 

special pack. 
Package deal £30 post free Separately £33 -5 -5 

TOA 
THE TRENDSETTERS 

IN PUBLIC ADDRESS 

will be exhibiting at the 
International Public 
Address Exhibition from 
12 -14th March 1968 at 
Harrow 

Comprehensive literature and price lists 
from Audio & Design the leaders in 
sound equipment. 

TOA 
PUBLIC ADDRESS SYSTEM 

151 AUDIO & DESIGN LIMITED 
40,QUEEN STREET MAIDENHEAD BERKS. TEL.25204 

WW-048 FOR FURTHER DETAILS 

AVONCEL 
EQUIPMENT TROLLEYS 

Medium Duty from £17. Heavy 

Duty from £35. Wide range of 

Standard Models. Qu ck Delivery 

Special Models made to order. 

"AVONCEL" 

AVON COMMUNICATIONS & ELECTRONICS LTD 
318 BOURNEMOUTH (HURN) AIRPORT 

CHRISTCHURCH, HANTS. Tel. NORTHBOURNE 3774 (P.B.X.) 

WW-049 FOR FURTHER DETAILS 

TRANSFORMERS 

COILS 
LARGE OR SMALL QUANTITIES 

CHOKES 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 

WW-OSO FOR FURTHER DETAILS 

We can't 

show them all ! . 

;_ 

The Partridge range of Transformers for v 
Hi -Fi circuits covers most leading pub - 
Sheet dorglet 

us have 
now for Data 

Sheets, or let us have your specific 
enquiry- there's bound to be a model to 
suit your needs. I a/&t'e 

X14 4.- 

1 

RIDGE TRANSFORMERS LTD., 
Roebuck Road, Chessineton,Surrey. 01 -397 4353/4/5 

WW -O51 FOR FURTHER DETAILS 
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putting 
quarts 

Into 
pints! 
-electronically 
speaking! 

Vero are electronic packaging specialists. A wide 
range of standard Veroboards, Card Frames, 

Module Racks and Cases are available from stock. 
In addition we are always prepared to discuss 

special designs and requirements, but prefer to be 

consulted early so that our designers can work 
closely with yours. Our design experience and 

know -how is invaluable in electronic problems 
where maximum space utilization is important. 

Illustrated: The 
new two tier Vero 
Card Frame System II with 
only five basic components which 
can be rapidly assembled with a screw- 
driver. Lightweight: excellent cooling: simple 
identification. multiple connector mounting. 

Send now for full details to:- 

VERO ELECTRONICS LTD 
INDUSTRIAL ESTATE, CHANDLERS FORD, EASTLEIGH, HANTS. 

Telephone: Chandlers Ford 2921/4. Telex 47551 

BRANCHES AND AGENTS THROUGHOUT THE WORLD 

WW-052 FOR FURTHER DETAILS 

...you 
can say 

that again! 

The new RC /460/S is an H.F. Frequency Synthesiser. 
Advanced in design and easy to operate, its advanced features 
include High stability source for transmitters and receiver local 
oscillators Full synthesis control in 100 Hz steps Frequency 
range of 1 MHz to 29.999 MHz Internal frequency standard 
stability 1 part in 10 Provision for external drive standards 

Receiver local oscillator frequency offset can be provided 
Remote control High purity output Clear in -line digital 

display with 100 Hz resolution Fully transistorised for reliability 
Low cost Single self- contained unit available as either 

table model or for 19 inch rack mounting. 
Technical literature is available. 
Demonstrations can be arranged. 

Electronics 

Information Centre 
G.E.C. - A.E.I. (Electronics) Ltd. Communications Division, 
Spon St, Coventry CV1 3BR. Telephone: Coventry 24155 
A subsidiary of The General Electric Company Ltd. of England 

WW -053 FOR FURTHER DETAILS 
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NEW RANGE OF SOLID STATE A.C. MAINS AMPLIFIERS 

LT55 6 WATT 
AMPLIFIER 

A High Fidelity unit providing 
excellent results at modest output 
levels. 
Frequency Response 30-20,000 cps Recommended 

.dB. Retail price 8 GNS 
Sensitivity 5 111V (max). Size 91>: 21 5(in. 
Harmonic Distortion 0.5% at 
1,000 cps. Controls (5) Volume, Bass, 

Output for 3 -8 -i5 ohm Loud- reble, Mains Switch, In- 
speakers. put Selector Switch. 

Input Soekets for ' Mike ' Gram and Radio Tuner /Tape Recorder. 

only high grade components and transistors 

LT66 12 WATT 
STEREO 

AMPLIFIER 
A twin channel version of the 
LT55 providing up to 6 watts Recommended 

15 GNS High Fidelity output on each Retail price 
channel. Size 12 34 6in. 
Switched Input Facilities 
Socket (1) Tape or crystal PU (2) Radio Tuner (3) Ceramic 
PU Microphone. 
Controls (6) Volume, Bass, Treble, Balance, Mains Switch, 
Input Selector Switch. Stereo /Mono Switch. 
Facia Plate Rigid Perspex with black /silver background and 
rnatclong black edged knobs with spun silver centre,. 

PTA30 HI -FI 
PUBLIC ADDRESS 

AMPLIFIER 
LTA15 15 WATT 

AMPLIFIER 
High Fidelity Output switched inputs 
tor Gram, ' Mike,' Tape, and Radio. 
Frequency Response 40,000 cp, 
ád13. 

Bau Control ;d13 tu -0)(1B a' 
40 cps. 
Treble Control - r7dB to -14dB at 
14 1 
Hum and Noise SodB. 
Harmonic Distortion o.z ";, at rated output. 
Please send a stamped addressed envelope for full descriptive 

details of above units, also TUNER' AMPLIFIERS STEREO and 

MONO. 

Recommended 
Retail price 
Size 9 3; 5; in. 
Output for 3 -8 -15 ohm 
I..u,kpeakers. 

16 GNS 

Wholesale and 
Retad enquiries to 

A successor to our popular 
Conchord 30 watt unit. 
Input Sensitivity , 111%. (max. 
* Output 3o watts. 
* Output Terminals or Loud- 

speaker or combination of 
Speakers with total impedance 
between 3 ohms and 3o ohms. 

* Three individually controlled 
Jack Inputs for mixing pur- 
poses. 

AVAILABLE FROM YOUR 
LOCAL HI -Fl DEALER 

Recommended 
Retail price 20 GNS 

Size 12 . 31 6in. 
Housed in fully enclo,e, i 
stove enamelled steel case. 
ControlsVol (r)Vol(2) Vol (3) 
with mains switch, Treble 
' lift' and ' cut.' Bass ' lift' 
and ' cut.' 

AN IDEAL UNIT FOR VOCAL AND INSTRU- 
MENTAL GROUPS SUITABLE FOR ANY KIND 
OF 'MIKE ' AND INSTRUMENT PICK -UP, ALSO 
FOR RADIO, TAPE, OR GRAM. 

LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS 

WW-054 FOR FURTHER DETAILS 

The best pick -up arm in the world 

Only S.M.E. Precision Pick -up Arms offer all these features Choice of arm length Model 3009 (9in.) or Model 3012 (12ín.) for 

still lower tracking error -of special importance with elliptical styli low inertia High precision ball races and knife -edge 

bearings for minimum pivot friction Linear offset chosen for lowest distortion Automatic slow- descent with hydraulic 

control Bias adjuster calibrated for tracking force Exact overhang adjustment with alignment protractor Precise tracking 

force from 4 -5 grams applied without a gauge Shielded output socket Low capacity 4ft. connecting cable with quality plugs 

Light -weight shell Camera finish in satin chrome, gun -black and anodised alloy Comprehensive instructions Rational 

development -all improvements can be incorporated in any existing Series II arm. 

Fo.- sales and service ring Steyning 2228 

S M E LIMITED STEYNING SUSSEX ENGLAND 
WW -055 FOR FURTHER DETAILS 
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STUMPI 
a new 
connector 
for the 
weight -and- 
space race 

- a new connector specifically designed for a new Military 
project and for the race toward ever lighter, smaller equipment. 
It uses the very latest materials to achieve brand new standards 
in compact, efficient design. Just look at these features : 

1. Glass filled Nylon housings and insulators for extreme 
light weight, high insulation properties and minimal 
fire risk. 

2. Compact design and positive coupling with the tip of 
one finger - low height feature making it ideal for use 
on portable equipment or as low voltage, medium power 
connectors. 

3. "Split shell" construction of cable unit housing for ease 
of wiring. Elimination of strain on cable joint by means 
of right -angle contacts. 

4. Crimp type contacts in cable unit, with full width cable 
clamp and sealing grommet. 

The Stumpi range is a new conception in 
design, fully sealed, meeting the requirements 
of DEF.5325, and is initially available in three 
shell sizes with nominal contact ratings of 5, 
20, 40 and 60 amps. 

THERE IS A THORN CONNECTOR 
FOR EVERY PURPOSE! 

Approximately twice lull size 

3y 
` {THORN SPECIAL PRODUCTS LTD, Great Cambridge Road, Enfield, Middlesex. Tel: 01 -363 5353 Te.ex: 263201.2.3 

A subsidiary company of THORN BENDIX LIMITED 

WW-0n6 FOR FURTHER DETAILS 
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ANEW RANGE OF 
SINGLE - FUNCTION PORTABLE METERS 

AT REALISTIC PRICES 
Produced to Anders' specification, by a leading overseas manufacturer. D.C. accuracies within 1.5 
F.S.D. 
A.C. accuracies within 2.5 % F.S.D. Mirror scale approx. 3.5" Case dimensions 7}" x 41" x 3 ". Dual con- 
nection terminals. Supplied complete with robust leads. Models marked with an asterisk have varis- 

tor protection against 50% overload. 

Nut TI - 
DC AMMETER 

8M -301. DC MICROAMMETERS, with 
range selection by rotary switch. 
k.-1 \ <, I : 50, 100, 250, 500 and 
1,000 Microamperes. 

£9.2.6 nett 

'SM -311. DC MILLIAMMETERS, with 
range selection by rotary switch. 
lC I \,,1 1, 5, 10, 25, 100, 250. 
500 and 1,000 Milliamperes. £8.0.0 r1! 

8M -321. DC AMMETER, with range 
selection by terminals. 
RANGES 1, 2.5, 5, 10 and 25 Amperes. 

28.0.0 

8M -331. DC VOLTMETER, with range 
selection by rotary switch. 
RANGES: 1, 2.5, 5, 10, 25, 50, 100, 250. 
500 and 1,000 Volts. 
SENSITIV /TY: 20,000 Ohms per 
Volt £9.15.0 nett 

'8M -351. AC MILLIAMMETER 
with range selection by rotary 
switch. 
RANGES: 5, 25, 100, 250 and 
1,000 Milliamperes. 28.10.0 -: 

8M -381. AC AMMETER,with range 
selection by terminals, incorpora- 
ting Current Transformer. 

. 1, 2.5, 5, 10 and 25 
Amperes. 29.15.0 

SM -371. AC VOLTMETER, with 
range selection by rotary switch. 
Iv.1.\'GLS: 5, 10, 25, 50, 100, 250, 
500 and 1,000 Volts. 

\'n /!11// t 2,000 Ohms per 
Volt. £8.15.0 - r 

ANDERS ELECTRONICS LIMITED 48/56 Bayham Place Bayham Street London NW1 

Telephone:01 -387 9092 

WW -0S7 FOR FURTHER DETAILS 

TECHNICAL TRAINING by 

'Cs IN RADIO, TELEVISION AND 

ELECTRONIC ENGINEERING 

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 no essential to success. 
Diploma courses in Radio /TV Engineering and Servicing, Electronics, Computers 
etc. Expert coaching for: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
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 COURSES 
Build your own 5 -valve receiver, transistor portable, signal generator and 
multi -test meter -all under expert tuition. 

POST THIS COUPON TODAY and find out how 1 C S can help YOU in your 
. 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. 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

International Correspondence Schools 
(Dept. 222), Intertext House, Parkgate Road, London. 

S.W.I I. 

NAME 

ADDRESS 
Block Capitals Please 

A WHOLE WORLD 
OF KNOWLEDGE 

AWAITS YOU! 
WW-058 FOR FURTHER DETAILS 
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TELEPRINTERS PERFORATORS 

REPERFORATORS ' TAPEREADERS 

EDITING & REPRODVCIN SETS 
Codes Int. No. 2 Mercu -y P xasus. Elliot 803, 

Emery and special purpose Codes. 

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

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES 

Picture Telegraph, Desk -Fax, Morse Equipment ; Pen Recorders; 
Switchboards; Converters and Stabilised Rectifiers; Tape 
Holders, Pullers and Fast winders; Governed, Synchronous 
and Phonic Motors; Teleprinter Tables and Cabinets; Silence 
Covers; Distortion and Relay Testers; Send /Receive Low and 
High Pass filters; Teleprinter. Morse, Teledots Paper, Tape 

and Ribbons; Polarised and specia- 
lised relays and Bases; Terminals 
V.F. and F.M. Equipment; Tele- 
phone, Carriers and Repeaters; 
Multiplex Transmitters; Diversity 
Frequency Shift, Keying Equip- 
ment; Line, Mains Transporters 
and Suppressors; Racks and Con- 

soles; Plugs, Sockets; Key, Push, Miniature and other Switches 
Cords, Wires, Cables and Switchboard Accessories; Tele- 
printer Tools; Stroboscopes and Electronic Forks; Cold 
Cathode Matrics; Test Equipment,, Oscilloscopes; Miscel- 
laneous Accessories and Spares. 

W. BATEY & COMPANY 
Gaiety Works, Ackerman Street, Tring, Herts. 

Tel.: Tring 3476 (3 lines) Cables: RAHNO TRING 
STD: 044 -282 TELEX 82362 
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Photo reproduced by kind permission of Women's Journal 

A well paid job, security and everything that goes with it can be yours. Look at the 
situations vacant columns in the newspapers ; notice the huge demand for 
technologists such as electronics, nuclear and computer systems engineers, radio 
and television engineers, etc. There are many senior positions requiring just the 
up -to -date, advanced technical education which CREI Home Study Courses 
can provide. 

CREI Programmes are specialised and job - related. Time spent on a CREI 
Technical Course pays immediate dividends in greater effectiveness and productivity 
on the job. 

Take the first step to a better job now -enrol with CREI, the 
specialists in Technical Home Study Courses. 

CREI) PROGRAMMES 
ARE AVAILABLE IN:- 
Electronic Engineering Technology 
Industrial Electronics for Automation 

Computer Systems Technology 
Nuclear Engineering Vathematics 
for Electronics Engineers Television 
Engineering Radar and Servo En- 
gineering City and Guilds of London 
Institute: Subject No. 49 and 
Advanced Subject No. 300. 
C.R.E.I. (London), Walpole House, 173 -176 Sloane Street, London SW1 

Wireless World, March 1968 

MINE=MINN----- - - - - -' 
Please send me (for my information and entirely 

1 obligation) full details of the Education 1 I Programmes offered by your Institute. , 
IMy interest is City and Guilds , please tick I 

General , 
I NAME I 
I I 
I I 
I I 
I I ELECTRONICS 

EXPERIENCE 

C.R.E.I. (London), Walpole House, 
173 -176 Sloane Street, London, S.W.1. 

III RMN- MIN - - - - NM= -sue =MN I 
A Division of Mc Graw -Hill Inc 
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Train for tom orrow'sworld 
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 24th April 1968. 

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: "O' Level, Senior Cambridge or 

equivalent in Mathematics and English. 

III To: The Pembridge College of Electronics . (Deptww2), 34a Hereford Road, London,W.2 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

111 
NAME 

ADDRESS 

Ili 
N H - Oh FOR FURTHER DETAILS 
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PRECISION 
PRESSINGS 

':***14Vr 2 : ' J°``.e"x 
. ...?i:^;C. >?::.; 

Accurate 
components at 

competitive 
prices 

produced 
by progressive 
tooling and 
multiform 
methods 

JOHN SMITH LTD. 
209 SPON LANE WEST BROMWICH STAFFS. TEL. 021 -553 2516 (3 LINES) 
WOODS LANE CRADLEY HEATH WARLEY 'WORCS. TEL. CR 69283 (3 LINES) 
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INSTANT 

SELECTION 

from 

1to100dB 
ATTENUATION 

Providing precise, switched attenuation 
from I to 100 dB in steps of 1 dB over the 
range 0 -300 MHz, this new Hatfield RF 
Attenuator is exceptionally neat and 
compact and is housed in a die -cast 
aluminium box fitted with nine switches, 
nine attenuator pads and two BNC co- 
axial sockets. Only 5)in. x Ijin. x 2)in. 
it is small enough to be used in 
multiples, if required, without occupying 
excessive bench space, and offers a 

versatile and accurate tool for the 
engineer and laboratory. Type 687A 
50 ohms impedance, Type 687B 75 ohms 
impedance, and Type 687E 600 ohms 
impedance. 
Write or 'phone for further details and ask 
for a copy of the new Hatfield Short Form 

Catalogue. 

BRIEF SPECIFICATION : 

Attenuation: 0 to 100 dB in 
steps of I dB. 

Switch Sequence: I, 2, 2, 5, 10, 
20, 20, 20, 20. 

Step Accuracy : I, 2, S, and 
10dB steps: 0.IdB at 300 
MHz above residual. 20dB 
steps : 0.2dB at 300 MHz 
above residual. 

Insertion Loss : 0.15dB at 50 
MHz, 0 25d at 100 MHz, 0.4dB 
at 250 MHz. 

Frequency Range : D.C. to 300 
MHz. (DC to I MHz for Type 
687E). Max. input 0.5W. 

HATFIELD INSTRUMENTS LTD., 
Dept. W.W., Burrington Way, Plymouth, Devon. 
Telephone : Plymouth (0752) 72773 4. Grams : Sigjen, Plymouth. 

HATFIELD BALUN 
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Wireless World, March 1968 



INCREASE 

THE SENSITIVITY OF 

YOUR OSCILLOSCOPE, 

VOLTMETER 

OR 

COUNTER 

The TA401 
is similar to 
the TA601 

(as illustrated) 

Quip vow 
A 

TA605 
ACTUAL 
SIZE 

J1 .-. 
, , 

.... 
, 

11,J 
, - J TYPE TA40I TYPE TA60I TYPE TA60S 

GAIN 40dB 0.1dB 60dB : 0.1dB 20, 30, 40, 50 and 60dB - 0.2dB. 

BANDWIDTH 
3dB 

IHz -3MHz 3Hz- 1.2MHz 20 -40dB, IHz -3MHz: 50dB, 2Hz -2MHz; 60dB, 
4Hz- 1.5MHz. 

BANDWIDTH 
0.3dB 

4Hz -1MHz 10Hz- 300kHz 20 -40dB, 4Hz -I MHz; 60dB, 10Hz- 300kHz. 

INPUT 
IMPEDANCE 

>5M 0, < <40pF 
from 100Hz to IMHz 

>IM 0, <50pF 
from 100Hz to 300kHz 

5Mí2, <40pF 
from 100Hz to 300kHz. 

INPUT NOISE <150 /, zero source; 
<50, V. 100k0 source i 

<I5p.V, zero source; 
`40µV, 100kí2 source 

As TA401 and TA601 at 40dB and 60dB. 

POWER SUPPLY PP3 battery, life 100 hours PP9 battery, life 1,000 hours, or A.C. Power Unit. 

AVAILABLE 
OUTPUT 

IV up to IMHz, 300mV at 3MHz, into load of 
100kí2 and 50pF 

1.5V up to 2MHz, IV at 3MHz, into 100kí2 and 
50pF. 

OUTPUT IMPEDANCE I00í2 in series with 6.4µF 

SIZE & WEIGHT ! 3" x I;" x If " 7 oz. 24" x 4" x 5 +" 24 Ib. 

PRICE with Battery 
and input lead 

£17.0.0 LI7.0.0 L27 .0 .0 
(Optional A.C. Power Unit £7.10.0 extra) 

LEVELL 
PORTABLE INSTRUMENTS 

Wireless World, March 1968 

Fully detailed leaflets are available on our complete range of portable instruments 

LEVELL ELECTRONICS LIMITED 
Park Road, High Barnet, Herts. Telephone: 01 -449 5028 
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LONDON 
ENGLAND 

ENGINCUUNG I RESCARCN 

K 
MA NUfAC TURING 

Mr. Harold J. Leak wishes to engage, as his personal technical assistant, 

an engineer of high vitality, competence and ambition. 

The applicant must be capable of designing transistor amplifiers and stereo 
FM tuners, along guide lines given by Mr. Leak. He must also be capable of carrying 
out original work, again as guided, on loudspeaker transducers. 

Salary £3,000 p.a. plus share of profits. 

If you are certain that you are technically capable of the job and have the 
personality to get things done, write to Mr. Leak; please do not waste his time if you are 
unsure of yourself. 

H. J. Leak & Co. Ltd., Brunel Road, London, W.3. 
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THE DE- SOLDERING TOOL 

Self -contained -does NOT require the use of air -lines or pumps 

Simple, light and inexpensive 

PERMABIT nozzle will not wear or become eroded by the solder 

Standard nozzle ,;'+ in. bore. Alternative, ; ; in. bore 

Mains or low voltages 

Please ask for colour catalogue AJS 

LIGHT SOLDERING DEVELOPMENTS LTD 
Telephone. 01 -688 8589 & 4559 

28 Sydenham Road, Croydon, CR9 2LL 

WW-066 FOR FURTHER DETAILS 

4t, Wireless World, March 1968 



Solid State 
U.H.F. Fixed Station 
for 450 to 470 Mc /s 
The Pye F450T u.h.f. base station has a fully 
transistorised transmitter and receiver, for 
maximum reliability and minimum size. 

The equipment is frequency- modulated, operates 
from 450 to 470 Mc /s, with 40 to 60 kc /s channel 
spacing, and is suitable for use with mobile 
and Pocketfone radiotelephones. 

* Choice of control systems. 
*Elimination of relays in transmitter with the 

exception of aerial changeover. 
*Output stage protected against `no -load' conditions. 
*High- stability receiver squelch 

circuit eliminates background noise in 
the absence of a signal. 

*4W nominal r.f. output. * Remote control facilities. 

Pye Telecommunications Limited 
Cambridge, England. Telephone: Cambridge 61222. Telex: 81166. IIP 
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Modureg 
Compact regulated DC power 
supplies operating from AC line 
voltage giving ou:standing 
reliability over a wide ambient 
temperature range. 

from Weir 
Silicon solid state throughout. 
0 -25v, 0 -0.25A DC, continuously 
variable or pre -set. 
Ripple and noise < 1 mV 
peak -peak 
Line regulation < 1 mV 
peak -peak 0.03% 
Automatic current limiting at 
0.3A. 
Temperature range 0 -50 C. 

Type 351 Rack Mounting Units, 
each £18.10.0. 
5 +x3 x10ins.,13.5x9x25cm. 

Type 361 Bench Unit, £21.10.0. 
5+x3fx10fins.,14x9x27cm. 

Type 341 Inbuilt Unit, £17.10.0. 
4/x3xgins., 11 x8x23cm. 

v7E___ Weir Electronics 
Weir Electronics Ltd Durban Rd 
Bognor Regis Sussex 
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Bognor Regis 3606 
Telegrams Electron Bognor Regis 

CHASSIS and CASES 
b y s - 

____: 

E'D=_W A REAÓ 'Q 

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. 

BLANK CHASSIS 
SAME DAY SERVICE 

Of tver 20 different forms made up to YOUR SIZE. 
(Maximum length 35in., depth 4in.) 

SEND FOR ILLUSTRATED LEAFLETS 
or rder straight away, working out total area of material 
req, fired and referring to table below, which is for four -sided 
chassis in 16 s.w.g. aluminium. 

CASES 
ALUMINIUM, SILVER HAMMERED FINISH 

48 sq. in. 4/6 176 sq. in. 9/10 304 sq. in. 15/2 
80 sq. in. 5/IO 208 sq. in. 11/2 336 sq. in. 16/6 

112 sq.in. 7/2 240 sq. in. 12/6 368 sq. in. 17/10 
144 sq. in. 8/6 272 sq. in. 13 /IO and pro rata. 
P. & P. 2/6. P. & P. 3/. P. & P. 4/6. 

Discounts for quantities. More than 20 sizes kept in stock for 
callers. 
FLANGES ( }in., I n.), 6d. per bend. 
STRENGTHENED CORNERS I/- each corner. 
PANELS: Any size up to aft. at 6/- sq. ft. 16 s.w.g. (18 s.w.g. 
5!3). Plus post anc packing. 

Type Size Price Type Size Price 
U 4 < 4 x 4* 10/- Y 8 x 6 x 6* 26'6 
U 54x41x4+ 15/6 Y 12x7x7 41- 
U 8 <6x6 21/- Y 13x7x9 46- 
U 9} x 71 x 3+ 221- Y IS x 9 x 7 48!6 
U 15x9x9 44/6 Z 17x 10x9 66 
W 8 x 6 x 6 21/- Z 19 x 10 x 8+ .... 71 - 
W 12 x 7 x 7 34/- *Height 
W 15 x 9 x 8 44/- Plus post and packing. 

Type U has removable bottom or back, Type W removable front, Type 
Y all- screwed construction, Type Z removable back and front. 
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what has changed? 

QUAD 33 

Well, loudspeakers for one thing. Practically 

all loudspeakers designed in the last few years 

have (rightly) followed the trend towards 
lower efficiency and therefore require more 
power to drive them. 

And Pickups, too. The trend here is towards 

smaller and lighter moving parts producing 
lower outputs, requiring greater sensitivity 

and improved signal to noise ratio in the 

pre -amplifier. 
QUAD has changed to accommodate both, 
and has also taken the opportunity of 

introducing other significant improvements in 

performance and facilities. 

QUAD 303 

QUAD for the closest approach to the original sound 

Complete the coupon below and post today for full details of the new QUAD - N - - - - - - - - - - - = . - - - 
Please send me a copy of the new QUAD leaflet 

I NAME I 
(Block Capitals) 

I ADDRESS I 
(Block Capitals) 

1 

ACOUSTICAL MANUFACTURING COMPANY LTD., 
Huntingdon. Telephone Huntingdon (0480) 2561/2 ww 1 i -- - - - - - - - - - - - - - - - -I>i 
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3Geheekmate 

11) 10- 100,000Hz (4 ranges; scale length 
82 inches each range). 

Maximum outputs: 25Vrms sinewave, 
50Vp -p squarewave (continuously vari- 
able from 1 mV). 

The new Taylor 192A L.F. Oscil- 
lator is designed to meet the require- 
ments of engineers checking the per- 
formance of amplifiers, transformers, 
loudspeakers and other devices. Its 
low distortion (less than 0.5% at 
1 kHz) enables you to test both 
steady -state and transient responses 
through the audio band and well 
beyond. Its U K list price is £36. 10.0. 
Trade prices on application. 

Complete technical information 
available from Taylor Electrical 
Instruments Ltd., Montrose Avenue, 
Slough, Bucks. Telephone : Slough 
21381. Telex 84429. 

fcmilat-» 
WW-071 FOR FURTHER DETAILS 

T6 

sounds 

reat 9 

INTERNATIONAL 

AUDIO 

FESTIVAL & FAIR 

Thursday April 18th to Sunday April 21st 11 a.m. 9 p.m. 

On show the finest of the world's sound 
reproduction equipment. 

Hear continuous demonstrations of the 
newest equipment to keep you abreast of 
all that is latest and best in Pick -ups, 
Amplifiers, Speakers, Microphones, Stylii, 
Turntables, Tapes, Tape Recorders ... plus 
a huge variety of accessories. 

NOT ONLY SUPERIOR SOUND 
BUT SUPERIOR MANUFACTURE 

HOTEL RUSSELL, 
Russell Square, London, W.C.1. 

ASK FOR COMPLIMENTARY TICKETS 
at your nearest AUDIO, RECORD, RADIO or 
MUSIC Shop, or send stamped addressed envelope to: 

AUDIO HOUSE, 42 Manchester Street, London. W.1. 
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pinnacle 
PINNACLE ELECTRONICS LTD 

The widest ranging and most 
comprehensive valve catalogue 
available from any independent 
supplier. 

ACHILLES STREET NEW CROSS LONDON S.E.14 

Telephone: All Departments -01 -692 7285 Direct orders -01 -692 7714 
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