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ANTI- INTERFERENCE 
AtRIAL 

B1 C C are world famous 

for their electrical and radio 

products. The Anti-Interference 

Aerial maintains this reputation. 

What it does It has been specially designed to alleviate inter-
ference caused by radiation from electrically-

operated transport, vehicle ignition systems, electrical appliances 
using commutator motors, lighting systems, etc. A high signal 
level is obtained and this ensures better listening on all broadcast 
wave-lengths, giving maximum choice of programmes against a 
quiet background. 

What is A 6o-ft. polythene-protected dipole complete 
with insulators and matching transformer, 8o- ft. 

coaxial screened downlead with polythene plug moulded to each 
end, and a receiver transformer. All the necessary components 
for the Aerial are included in the complete kit. 

Write for Publication No. 22 IS giving further information. 

Obtainable only from recognised dealers. £6.18.0 

BRITISH INSULATED CALLENDER'S CABLES LIMITED 

NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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ETER 

A comprehensive instrument built into one compact and convenient case, which 
will test any standard receiving or small power transmitting valve on any of its 
normal characteristics under conditions corresponding to any desired set of D.C. 
electrode voltages. A patented method enables A.C. voltages of suitable mag-
nitude to be used throughout the Tester, thus eliminating the costly regulation 
problems associated with D.C. testing methods. - 

A specially developed polarised relay protects the instrument against misuse or 
incorrect adjustment. This relay also affords a high measure of protection to 
the valve under test. Successive settings of the Main Selector Switch enable 
thè following to be determined :— 

Complete Valve Characteristics including 
la/Vg, Ia/Va, Is/Vg, Is/Va, Amplification 
Factor, Anode A.C. Resistance, 4 ranges of 
Mutual Conductance covering rnA/V figures 
up to 25 mA/V at bias values up to - 100V., 

together with " Good/Bad " comparison test 

on coloured scale against rated figures. 

" Gas" test for indicating presence and 
magnitude of grid current, inter-electrode 
insulation hot and cold directly indicated in 
megoluns. separate cathode-to-heater insula-
tion with valve hot. Tests Rectifying and 
Signal Diode Valves under reservoir load 
conditions, and covers all the heater voltages 
up to 126 volts. 

The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
WINDER HOUSE. I)OUGLAS STREET, LONDON, S.W.1. "Phone: V letoria 3404-9 

Yft72. e/eebie,a7Y.:€ 9174eZadeal.Se 
V 
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-The Story of Co-Axial 
Construction" explains how 
our speakers are built. We will 
gladly send a copy to any manu-
facturer or overseas buyer who 
writes for one. 

di It is on detail and care in design 

of small points that the 
modern set stands or falls" 

"Radio Times," Sept. 24, 1948 

Attention to details of manufacture 
and assembly; revolutionary design 
and the provision of highly accurate 
specially designed jigs, ensure that 
in each R. & A. Reproducer the 
cone, voice coil centre and outer 
pole are inevitably and automat-
ically aligned upon the axis of the 
speaker. This is why R. & A. 
Reproducers are free from mech-
anical defects. Continuous inspec-
tion at all stages is a further 
insurance that no defect can be 

Voice coil ond centering member sub-assembly. present in the complete speaker. 

REPRODUCERS AND AMPLIFIERS LIMITED 

FREDERICK ST. WOLVERHAMPTON ENGLAND 
Telephone Wolverhampton 22241 Telegrams " Audio Wolverhampton" 
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G.P. Is high fidelity model with per-

manent sapphire stylus. Output t volt 

at 1,000 : range 30 — 14,000 r/s. 

G.P. 1 Microccll artridge 

for microgroove nr standard 75 rpm 

recording.. 

MEET US AT 

RA 'Y5EPT 28 -orlrIA 

C/RYSTAL DEVICES 

meted 

G.P. to with " unbreakable" 

crystal. Output 1.7 volts at 1,ono cis; 

range 70---8,00n 

GENERAL - PURPOSE MICROPHONES 

For acoustic measurements, 
industrial noise measurement, 
disc recording technique, and 
P.A. systems. 

Type MIC 16 (illustrated) 
High fidelity model with flat respon, 

front to to moon cis. 

Type MIC 22 

General purpose model with substan-
e I frol,) to , 0 C'S. 

DISC CUTTER HEADS 

TYPE R H. ; 

Good performance and modest 
price make it ideal for amateur 
recordist. 

PILLOTONE " Individual' 

'nf hlspital of personal Usf, 

giving quality equivalent to 

normal loudspeaker without 

disturbing others. 

Sole distributors of the Pillotone• 
in the British Isles, Messrs. Philips 
Electrical Limited. 

STAND No. 7 & DEMONSTRATION 
ROOM No. D10, where you can hear 
sound reproduction at its best—the 
ACOS way! 

COSMOCORD • LTD 

TYPE R.H. 2 

High-quality cutting lead for 
professional UFG 

' LOUDSPEAKER 

• ENFIELD 

,Atte 

The MAGNETIC 
TYPES G.P. 6 
sod G.P. 7 

into I performance with 

exceptionally robust construction. Range 

toc,— 4,500 cis. 

HEARING - AID MICROPHONES 

11, 

At t, hoique ,qtsures maximum perform' 
tilt • wit t. r, minimum practical dimensions. 
Seven typ.s and sizes available. Supplied 
',my to hearing aid mantifarturrr, 

MINIATURE EAR-PIECES 

TYPE R.E 5 

For Waring-aid ma.; unribtru-
-ive, light in weight, and with 
- ideal" performance. Sup-
plied only to hearing aid 
n anufacttirers. 

MIDDLESEX • ENGLAND 
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Typical rectifier for use in 
A.C. or A.C./D.C. receivers. 

Type 36EHT rectifier. Two 
such units only w long by -,zr" 
dia, will give an output of 
5.3kV. 

" Westeht E. H. T. supply 
unit. 5kV output from a 350-
0-350 A.C. input. 

• 

Many 

WESTINGHOUSE 

RECTIFIERS 

HAVE 

OVER 

21 YEARS' 

SERVICE 

TO THEIR 

CREDIT 

• 

W WESTINGHOUSE I* 

EISTALITE 
RECTIFIERS 

Write for details to thig. W.W.7. 

WESTINGHOUSE BRAKE & SIGNAL 

CO. LTD. 

82, York Way, King's Cross, London, N. 1 

Plans for a 

neighbourly world 

Marconi 's first wireless messages did more than 

enable nation to speak to nation. They drew 

closer the world's boundaries, quickened the tempo 

of existence and turned distant acquaintances into 

next-door neighbours. Broadcasting has helped 

still further to increase our knowledge of our 

neighbours ; wireless navigational aids and radar 

have brought greater safety and faster travel 

between Continents. And so Marconi's will 

continue to pioneer. Their engineers are busy 

today on developments which will make the world 

a closer community tomorrow. 

Marconi 
the greatest name in wireless 

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD. 

MARCONI HOUSE, CHELMSFORD, ESSEX. 
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DAILY DEMONSTRATIONS 

of the "BARKER 148A" mounted in the 

"RD" BASS REFLEX CABINET in con-

junction with the "RD" JUNIOR or 

"WILLIAMSON" AMPLIFIERS. 

Full details forwarded on request. 

ROGERS DEVELOPMENTS CO., 

106 Heath Street, Hampstead, N.W.3 

AN ATTEMPT TO REALISE AN IDEAL 

In the High Quality World, let us commend 
Patience, Perseverence, and Good Temper above all; 
but also Skill and Intelligence. 

The ultimate performance of a speaker unit— 
especially if it is a very good one—depends as much on 
the intelligence of the user as on the skill of the designer, 

If you are a true quality enthusiast, perseveringly 
pursuing an Ideal, then we know we can help you. 

To readers in the North West, we demonstrate 
the 148A and discuss its best possible use. 

J. H. BRIERLEY (Gramophones and Recordings) LTD., 
46 Tithebarn Street, Liverpool, 2 

VAC BARKER'S 148A 
In December 1947 we were complimented by the Wireless World on 
some features of the Barker 148. These were : the excellent balance at 
comparatively low levels; the homogeneity of high frequency response; 
low frequency response sensibly uniform down to 40 cfs with no major 
bass resonance. 

Of the new 548a, with its better magnet and new cone treatment, owners 
and critics have remarked : the attack and transient response give the 
impression of contrast expansion ; so wide a range of frequencies with 
apparent evenness of output produces an aural naturalness which has to be 
heard to be appreciated ; it is the best baffle loaded speaker we have 
ever heard. 

We ourselves believe it to be the most NATURAL, satisfyingly truthful 
and pleasant to live with sound reproducer made anywhere. 

The unique constructional features, 
patented in many countries and 
exclusive to BARKER, contribute 
to this performance. First is the 
DUAL DRIVE shown on the left, 
and second the cone LOGA-
RITHMIC CORRUGATIONS. 

These produce a very smooth 
highly damped acoustic generator 
of exceptionally wide frequency 
range and remarkable clarity. They 

on are described fully in a new leaflet 
obtainable at the specialists who 
;oin us in this announcement, or 

SLEEVE THIN MtEAL TUNE 

from your usual dealer, or from our 
monomark address 
BCM/AADU, LONDON, W.C.1 

The 148a is being sent to many 
countries overseas. 

1,XPOTI- ENQUIRIES INVITED 

MOST NATURAL SOUND REPRODUCER 
4LifeeS Tieee 

COMIZI 
FOR Sieleilke 

SPEChe 

ee# F/PE1/TY 
dietbrala 

WEBB'S RADIO invite you to hear the 
"Barker 148A" in our demonstration room, 
from radio or the Brierley pick-up. You 
will doubtless endorse our opinion that this 
is an outstanding loud-speaker. 

(Webb's hire-purchase facilities 
available on all equipment.) 

Stockists for: BARKER, WEBB'S RADIO 
MORDAUNT, VOIGT, LEAK, 14 Soho Street 
CHARLES, BRIERLEY, AND 
ALL " HI-FI" EQUIPMENT. i London, W.i 
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SMALL OSCILLOSCOPE AND WOBBULATOR 
Specially designed for Service Engineers 

Oscilloscope Type l'B 

Time- base : 10-350,000 c s. 

X.Plates : Direct or Amplified. 

Y.Plates : Direct or Amplified. 

Miniature Valves and I.;" diameter 
C.R.T. 

Dimensions : Height 7.1" Width 5!," 
Depth I I" 

The two units 

Wobbulator Type 1 B 

Separate Power Supply : 200-250V. 
50 c S. 

Output Voltage: 4V. R.M.S. 

Nominal Frequency : 1.2 Mc s 

Frequency Deviation : 0 to 40 Kc s 

Dimensions : Height 2.,'" Width 5 
Depth I I' 

clip together and 

ONLY £20 
are priced at 

ERSKINE LABORATORIES LTD—SCALBY, SCARBOROUGH, YORKS. 

.., 

#sp1ee: S Well' I% /7. 
1 

'7 1O 
%fee  

7•  _. ,t, -- . 
, -`leA:=-.- ---- ---- -.7 4,4. 

The mounting of this loudspeaker 

grille is achieved by the use of 

" Push-On" Type Spire Fixes on 

integral unthreaded moulded studs. 

Inserts eliminated; moulding costs 

reduced; assembly is REALLY 

t-AST. 

that's fixed that 
ttiquirie., in — Si aaaa mind+ Arroceeis 

COSTS 

Keeping assembly cost DOWN (and at 
the same time keeping assemblies safely 
together) can be a major production 
headache. Spire Speed Nuts answer that 
requirement. And many others as well. 
Acting on its own double-spring locking 
device, each Spire nut is speedier to put 
on, holds tighter when it's home. Awk-
ward fixings and blind assemblies are 
tackled with equal ease by Spire. Some-
times threaded members can be eliminated 
altogether. Will you write for more 
information on Spire Speed Nuts -- the 
fastest thing in fastenings? 

SPEED NUTS 

s Ltd.. Byron House 7-8-9 St. James's Si.. London, S.W.I. Head Office and Works: Treforest. Glamorgan 
.13 
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The RC49 ... a new, reliable Automatic Record Changer 
featuring PERFORMANCE, LIGHTNESS and LOW COST 
Collaro's new Model RC49 more than fills a long felt need . . . . it brings you a reasonable priced 
record changer incorporating all the refinements hitherto associated only with expensive instruments 

. . . . plus many new features not to be found in any other record changer. 

The RC49 loads, unloads, selects, plays repeats or rejects 10" or 12" records mixed in any order, by 

the operation of one single control knob. 

The powerful induction-type MOTOR is suitable for 100;130 and 200;250 volts A.C., and incorporates 

the new " Rim Drive." Beautifully simple and completely reliable, the RC49 will give years of trouble-

free service. 

The 

Automatic Record Changer 
COLLARO LTD., 

RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX 
Telephones : Rippleway 3333 Tel egrams : " KORLLARO, BARKING " 

*Write to-day for trade terms 

and interesting free leaflet which 

fully describes the Collaro 

Automatic Record Changer. 

MAKERS OF FINE QUALITY 

GRAMOPHONE COMPONENTS, 

INCLUDING: COLLARO 

GRAMOPHONE UNITS, 

INDUCTION MOTORS, 

DE LUXE MICROGRAM 

PORTABLE ELECTRIC 

GRAMOPHONES. 
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D.C. 
Oscilloscope1684D2 

AN EXAMPLE from the Furzehill range of fine 
instruments is this high-grade oscilloscope for industrial, radio 
and television applications. Both axes have identical d.c. 
coupled high sensitivity amplifiers with symmetrical inputs and 
a level frequency characteristic from zero to 3 Mies. Particu-
larly valuable features are the instantaneous action of the shift 
controls, expansion of the time base scan from f to 5 screen 
diameters, negligible phase shift in the amplifiers and auto-
matic amplitude-limited synchronisation. 

For full details of this, and other instruments in the Furzehill 
range, :mite for our new illustrated catalogue. 

.UP.7.9. II/17 % 
%al, efealtiC e!../ .11 

!I« -.4wea•e•Aie:Tr. a/.7at 

FURZEHILL LABORATORIES LIMITED/ 
BOREHAM WOOD . HERTS . Tel. ELStree 1137 

I reles• World July, 194v 

A NEW RE-ENTRANT HORN LOUDSPEAKER WITH 

THE FOLLOWING OUTSTANDING FEATURES 

TYPE NO. 
LSH /200.,H 

• MAXIMUM POWER HANDLING CAPACITY 15W. 

• FREQUENCY RESPONSE 200-7,500 C.P.S. 

• COMPLETELY WEATHER PROOF. 

• MATCHING TRANSFORMER ENCLOSED. 
• FLARE DIA. 25 ins. OVERALL LENGTH 25 ins. 

• EFFECTIVE AIR COLUMN 42 ins. 

SOLE DISTRIBUTORS: 

SOUND RENTALS LTD. 
CANTERBURY GROVE, LONDON, S.E.27. Phone: GIP. 1131 

PARIE 11 RacLuo 

announce « new model 
THE NEW S 2 AC is a five valve, three wave band 

superhet receiver for operation on AC mains 110/240 

Volts, SO cycles. 

Wave Band Coverage:— 

Export: 12-35, 35-100, 200-553 m:tres. 

Home: 19-50, 200-550, 830-2,000 metres. 

Eight inch moving coil loudspeaker is used. 

Cabinet in French Walnut veneers. Provi:ion is made 

for extension speaker and Pick-up. 

Export price by quotation. 

PARKER RADIO COR PORATION LTD. 
7 Regal Lane, Regent's Park, Lonchn, N.W.I Gulliver 1843 

I 3GNS 

PlUSE3 0 8' 
PT 



July , 1949 Wireless World eldverlisements 9 

6F17 
MINIATURE PULSE 

AND R.F. BEAM . TETRODE 

The Mazda 6F17 is an indirectly heated miniature 

pulse and R.F. Beam Tetrode 

dissipation of 3.5 watts. 

RATI NG 

Heater Voltage (volts) .. 
Heater Current (amps) .. 
Maximum Anode Voltage (volts) .. 
Maximum Screen Voltage (volts) .. 
Mutual Conductance (mAN) 
Maximum Anode Dissipation (watts) 
Maximum Screen Dissipation (watts) 

having an 

lh 
Va(max) 
Vg2(max) 
Sm 
Pa 
Pg2 

anode 

6.1 
0.1 

600 
600 
.8.3 
:3.5 
0.7 

Tested under pulse conditions and taken at 
a Ve 250v ; Vgi= —6.25v; la.— 64mA (approx.) 
t If used in a can at maximum rating the can must 
be matt black both internally and externally. 

Further details given on application to the Radio Division. 

MAZDA 
RADIO VALVES AND TELEVISION TUBES 

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 
RAI34 
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ILLUSTRATED BROCHURE 
GIVING DETAILS OF OUR 
FULL RANGE FREE ON 

REQUEST 

WILL GO 

MODEL ILLUSTRATED 

IS OUR P.X. 25 

Price .£30 • 10 . 0 

GOODSELL 
15 WATT III- FIDELITY AMPLIFIERS 

are unsurpassed in performance 

AS DESCRIBED BY T. D. N. WILLIAMSON IN " Wireless World," MAY, 1947 

Manufactured by 

GOODSELL LTD. 40 GARDNER ST. BRIGHTON Tel. 6735 

Easy Terms from LONDON RADIO SUPPLY CO. Balcombe, Sussex 

OF THOMPSON'S f 
TINIEST 

TURNINGS 

INTO A MATCH-BOX 
and every single one is 
DEAD ACCURATE in size 
That's how Thompson's work. Whether 
you require large or small turnings 
in wood, Thompson's will make them 
exactly to your specification. 

W. & J. R. THOMPSON 
(WO ODT URN ERS) LIMITED EST. 1861 

CROSSHILLS, KEIG H LEY, YORKSHIRE 
'Phone : Crosshills 2312-3 (2 Imes) 'Grams : Turnwood, Crosshills 

MODE( YV 

AUTOMATIC COIL 
WINDING MACHINES 
AND HAND WINDING MACHINES 

Machines supplied complete with stand 
motor and Two- speed Friction Clutch 

SOLE AGENTS ABROAD 
K. G. Khosla & Co., 22 School Lane, New Delhi. India. 
Etablts Octave Houart, 14, Huai de l'Industrie, Sclessin-lez.Liege. 
J. P. Fielding Co. ( Canada), 131 Ontario Street, St. Catherines, 

Ontario. 
Heftye /11. From Oslo, Norway. Storgaten, IS. 

ETA TOOL CO 
(LEICESTER) LTD. 

29a, WELFORD ROAD, LEICESTER 

'Phone-5386 
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They speak for themselves... 

gib 

The SS 10A 12 - inch 

Heavy Duty Speaker, 

illustrated, offering a 

frequency response from 

55 to 11,000 c.p.s. and 

handling 10 watts is 

o typical example of 

TRUVOX workmanship. 

e ‘, e e e el? ,1/4o ç 
ci o 

.‘c,. 
S\e a \Lc' a. e4 \\ e 

e   eee • aee 
0 

• oe .(o  • $• 
?ee ,el e'i 

\e0 
c‘e) 1‘"tese 

Nça`çIe 
e,lgieee'• 

qualities make 

TRUVOX speakers famous 

TRUVOX ENGINEERING CO. LTD • EXHIBITION GDS • WEMBLEY • ENGLAND 
I a4i 
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FREQUENCY 

MEASURING 

EQUIPMENT 

Type TME I 

Years ago, the frequenc) 
measuring equipments 
made by Marconi's were for 

their own use — because nowhere else could sufficiently 

accurate instruments be obtained. The present equipment 
therefore, Type TME 1, boasts a long and distinguished 
pedigree and, like its predecessors, is precision-built to an 
exacting specification. Anywhere in the world it can be 
rapidly installed and its rated stability of 1 part in 106 

maintained indefinitely. In price too, it commends itself 

as the ideal laboratory standard. Please ask for further 
details. Type TME I Frequency Measuring Equipment is 
available for early delivery. 

Marconi Instruments Ltd 
ST. ALBANS, HERTS. Telephone: St. Albans 6161 5 

Northern Office: 30 Albion Street, Hull. Western Office: 10 Portview 

Road, Avonmouth. Southern Office & Showrooms, 109 Eaton Square, 
London, S.W.I. Midland Office: 19 The Parade, Leamington Spa. 

!Wireless World 
July. 1949 

THE HEIGHT OF EFFICIENCY 
IN LONDON OR BIRMINGHAM 

WOLSEY 
TELEVISION AERIALS 

from Single Dipole to the Triple Reflecto' model illus 
trated, every WOLSEY Tele. Aerial is the most eficien-
of its type Many years specialisation is tehind them! 

THE FIRST AND MOST SUCCESSFUL 

TRIPLE REFLECTOR ARRAY 
giving increased gain for fringe areas and 
greatly reduced interference in town areas. 

WOLSEY TR, MI. Half Wavelength Dipole with 
three Reflectors spaced at ith wavelength for 
London, wavelength for Birmingham. Reflector 
elements positioned in a parabola. Constructed of 
steel tubing, Cadmium plated. Duralumin Rods with 
Polythene V.H.F. insulators and P.V.C. waterproof 
bushes. Weight only Subs. As illustrated, ,g`j. 
(pole and ' a:hings ext:at. List Price. ••••• 

One of our fully equipped Vans available for the 
installation of all our eight types of Aerials in 

London and Birmingham. 

SEND FOR BROCHURES 

WOLSEY TELEVISION LTD, 
75, GRESHAM RD., BRIXTON, LONDON, S.VV.9 

Phone BRIxton 6651 2 
Established 1934 

CLEARANCE SALE-JULY 1-31 
Ex-demonstration and experimental equipment, shop 
soiled and redundant stock to be sold at " give away 
prices. A few examples are as follows: 

ROI High Fidelity Amplifier. Ex. dem. 
model. ( List £32 10s. Od.)   £12 10 0 

15-watt P.A. Amplifier. Input for MIC, or 
P.U. In grey Imhof steel cabinet  CIO 10 0 

Wide range Audio Oscillator. Working 
but needs slight attention  £4 10 0 

Baker I2in. Energised Loudspeaker  £2 10 0 

(The above to callers only) 
A list giving other single items, and details of the many 
components available will be forwarded on request. 

NEW HIGH FIDELITY LOUDSPEAKERS AND 
CABI NETS. 

Goodmans " Axiom 22," high flux version 
of the " Axiom 12 "   £12 13 0 

Goodmans R22 1206, high flux bass loud-
speaker. Resonance 55 cps  ( II 0 0 

Bass Reflex Cabinet for the " R22 " and 
" Axiom 22." Very solidly constructed 
and finished in figured Walnut. Carriage 
10s.   

£16 16 0 
" RD Junior " corner reflex cabinet for the 
Wharfedale WIO.CS. Compact and at-
tractive design giving good bass response 
down to 35 cps. Carriage 10s.   £I2 10 0 

Wharfedale WIO.CS Loudspeaker   £7 0 0 

A full description and photograph of the " RD Junior " cabinet will be 
forwarded on request. 

ROGERS DEVELOPMENTS CO. 
106, Heath Street, Hampstead, London, N.W.3 

HAMpstead 6901 
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EXTRACT 

FROM REPORT OF 

ANGLO-AMERICAN 

COUNCIL ON 

PRODUCTIVITY 

" ... Productivity bears an important rela-
tionship to the amount of energy available 
per employee. In the United States this figure 
is approximately twice that in the United 
Kingdom . . ." 

ASKED to comment, our Managing Director (the sly old 
thing) said (in what he fondly imagined to be the courtly 

accents of old Virginny): Ah sho will suh! What that grand 

ole Council says right now, those same vurry words is 

what ah've bin a-tellin' and a-tellin' you-all eveh since old 

Methoosalem. That po' ole British Workin' Man he jes' 

sweats and strains body all achin' and racked with pains; 

lifts dat screwdriver, totes dat brace ... Uh! Uh! Uh! 

Lawdy, lawdy, you-all sho must give that po' fella mo' 

hoss-power. Yassuh! Hoss-power. Nothin' else but. • 

DESOUTTER 
DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9. TELEPHONS: COUNDALE 6346-7-8-9. TELEGRAMS: DESPNUCO, HYDE, LONDON CRC 199 

Call up dem little horses 

Specialists in Lightweight Pneumatic and Electric Portable Tools. 
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Made in Three Principal Materials 
FREQUELEX 

An insulating material of Low 
Di-electric Loss, for Coil 
Formers, Aerial Insulators, 
Valve Holders, etc. 

PERMALEX 

A High Permittivity Material. 
For the construction of 
Condensers of the smallest 
possible dimensions. 

Ter í rellgr•e, '4`1 ' or Id huh, 

LET US BRING THEM TO 

/Fe / 

TEMPLEX 

A Condenser material of med-
ium permittivity. For the 
construction of Condensers 
having a constant capacity st 
all temperatures, 

the most difficult problems solved by . . . 

Bullers 
BULLERS LOW LOSS CERAMICS 

LONDON, E.C.4 BULLEKS LTD., 6, LAURENCE POUNTNEY 
Telephone Mansion House 9971 (3 lines) Telegrams • Buller!, Cannon, London " 

HILL, 

the finest in 

electronic valves 
••• • MI» «MI. 

IMMIM 

carry this emblem 
Supplied to ADA by R.C.A., ADA electron valves are 
designed to satisfy completely the requirements of 
radio receivers, service, amateur and laboratory 
equipment. Sturdily constructed and thoroughly 
tested, every ADA valve is guaranteed to give long, 
trouble-free use. 

The ADA trademark is your assurance of dependable 
performance and durability. 
Other ADA products : 

Household and Commercial Refrigerators 
Radios and Components 

Home Appliances 

AD.AURIEMA,INC. 89 Broad St., NeviYork4, N.Y.,11.S.A. 
Cable Address ; AUNEMA, NEW YORK 

•••••••••••••••••••••••  
 ^......^•••••••••••••••••••••,,  

AN ADVANCE IN MEASUREMENT! 
CALIBRATED WIDE RANGE cathode ray ostillograph with simp!e 
controls and large screen, combined with the measuring facilities of 
a valve voltmeter. 

THE NAGA RD 
UNIT CONSTRUCTION in one case provides alternative time bases 
or amplifiers and improvements at minimum cost. Adequate power 
supply for all requirements in separate easily portable case. 

TYPE 103 
STANDARD UNITS inc ude :— D.C. AMPLIFIER of high sensitivity 
— less than I mV. per. cm. with linear response 0-2.5 Mc s. 
TIME BASE with calibrated velocity from 10 cis to I Mee, automatic 
synchronisation and free from effects of mains variations. 

OSC I LLOG RA PH & 

OSCILLOMET ER 
INPUT SIGNAL VOLTAGES measurable by directly calibrated Y 
shift control, independently of amplifier gain. 

THE ONLY PORTABLE instrument combining all the above for the purposes 
of enabling you to 

SEE WHAT YOU MEASURE—MEASURE WHAT YOU 

SEE AT HIGH OR LOW FREQUENCIES AND D.C. 

NA CA LTD 
245 BRIXTON ROAD, LONDON, S.W.9, 

Phone: Brixton 3550. Grams: Intertel, Claproad, 
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ACHIEVE ENT! 

Seadtteadd condenser technique 

now reduced to 

steallee 

HIGH 
INSULATION 
RESISTANCE 

dimensions 

LOW POWER 
FACTOR c 

W
HEN size is the limiting factor. T.C.C. can 

supply the answer. Here, in the new Metalmite, 

is a real paper and foil condenser magically reduced to 

Lilliputian dimensions. Specially built to withstand wide 

temperature variations between —40C to + 100 C, and 

conditions of high humidity. 

Its sturdy, rugged construction 

makes it ideal for use in port-

able transmitters and reCeivers 

—also for deaf aid equiprnen:. 

In capacities from .0002 mfd. 

500 volts D.C. to . 01 mfd. 200 

volts D.C. — full details on 

request. 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON, LONDON. W.3 TELEPHONE: ACORN 0061 

Solid aluminium 
foil 

Neoprene 
sealed 

Two layers of 

paper 
dielectric 

In aluminium 

tube 

Wee eke-eve 

`METALMITES' 
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18, TOTTENHAM COURT ROAD, LONDON, W.1 
Tel : MUSeum 2453 Tel : MUSeum 4539 

Shop hours. Monday-Frida. 9-5 30 So ,urday 9-1 

FULL MAIL ORDER FACILITIES 

Please add postage 

TELEVISOR, SHORT WAVE & GENERAL COMPONENTS 

CATALOGUE NOW AVAILABLE Price 6d. each POST FREE. 

Includes itemised list for Wireless World and Electronic Engineering Televisors 

GREATEST BARGAIN 

ever offered in Government Surplus 

TR9 TRANSMITTER/RECEIVER 
LESS VALVES 

complete in transit case as illustrated. 

112'6d. CARRIAGE FREE 
These equipments were in working order bff.ore being 

stored in the open, but their general condition has now 
deteriorated. 

SIZE 

154-"• 19" , 10-I" high 

BRIERLEY PICKUPS 
Ribbon, type JBIP/R/2 

Microormature, type Jill/P/A/1 

-RIBBON" AND -ARMATURE -

PICKUPS 

Recent comparati,e tests have shown that with the best 
modern recordings some improvement in performance is 
obtained by the use of a " special " point shape. 
In practice, we naturally endeavour to obtain a shape as near 
as possible to the cutting stylus whilst retaining the essential 
charactoristics of a reproducing point. 
We can supply to order, R•bbon and Microarmature p.ckups 
with points having a lateral radius of 0025 approx a longi• 
tudinal radius of 0005" apprOX. and a near vertical leading 
" edge " 

J. H. BRIERLEY GRAMOPHONES & RECORDINGS LTD., 

46, TITHEBARN STREET, LIVERPOOL, 2. 

CONSISTENTLY_L 
(-cettir,a,(_e 

Series 85 Industrial 
Bench Type Ohmmeter 

Aoiress an enquiries to 

MEASURING INSTRUMENTS (PULLIN) LTD 
Electrin Works, Winchester St, London, W.3 

Telephone: ACOrn 4651 3 & 4995   

PULLIN 
I\DISTRIU 
HIASUREUEW 
A Linear Scale Bridge - 

type Ohmmeter, with 
press key, designed for 
routine production testing 
of all resistive components. 

For battery or A.C. mains 
operation. (A.C. maius 
operated instruments are 
compensated for voltage 
variations up to — I 5%.) 
Designed and constructed 
to withstand severe indus-
trial use. Available as single 
or multi- range. 

  MIP   
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DUBILIERHDRILITICH CAPACITORS 
n"ENSERCair have the essential features 

For the time being these capacitors are only availabl 

By the application of special manufacturing 
techniques we are producing " Drilitic" Capaci-
tors to a high level of engineering efficiency. The 
equivalent series resistance and leakage current 
have been reduced, breakdown voltage and life 
expectancy have been increased and both the 
audio and radio frequency impedances, together 
with the temperature characteristics have been 
improved. In addition to these finer electrical 
characteristics " Drilitic" Capacitors are ex-
tremely small in physical size. To obtain the 
maximum advantage from the small size, Ear 

e to manufacturers of radio and electronic equipment. 

Mounting "Drilitic" Capacitors are now available 
to provide a more rapid and efficient means of 
fixing. They are obtainable in single and multiple 
capacitor forms and in a wide range of capacitances 
and voltages. High ripple current " Drilitic" 
Capacitors for television and electronic apparatus, 
and high temperature " Drilitic " Capacitors for 
equipment with high ambient temperature or for 
tr_opical operation are also available. 
We shall be pleased to forward full details of these 
latest engineering developments together with the 
eleven points of special interest, upon application. 

DUBILIER CONDENSER CO. ( 1925) LTD., DUCON WORKS. VICTORIA ROAD, NORTH ACTON, W.3 
Phone: Acorn 2241 (5 Uri«) 'Grams : Hilvoltcon, Phone London. Cables : Hilvoltcon, London. Marconi International Code 

D28/1 
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High Voltage Testing of insulated components has 
hitherto meant, in many instances, complete destruction 
of units below standard. Furthermore, such tests have 
involved appreciably long periods of time. 

This Airmec non-destructive high voltage insulation 
tester will give immediate indication of weakness in insula-
tion before breakdown voltage is reached. It will indicate 
the maximum safe voltage at which insulation can be worked 

i veletas Wor1141 /11 ' Y 1(1..1() 

but this 
would 

have saved them 
and will show whether or not ionisation is present within 
the insulation. The instrument is self-contained, portable, 
low in cost, and safe to operate. It may be used by un-
skilled personnel and is many times faster in use than other 
test equipment. Voltages up to 5kV are available. 

For testing rae-lo and electrical components, motor and 
transformer windings, insulated wire and cables, and deter-
mining deterioration of insulation after storage. 

AIRMEC LABORATORIES LIMITED 
HIGH WYCOMBE • BUCKINGHAMSHIRE • ENGLAND 

Telephone: High Wycombe 2060 • Cables: Commlabs 

Manufacturers of all types of Industrial Electronic Equipment and Test Gear 

High Fidelity Byproduct ion. 

.T.Khn 

\ phones, with the following 
outstanding characteristics, 

7/ supply that High Fidelity 
Reproduction demanded for 

, DX work, monitoring and 40 laboratory purposes, etc. 
Ne. 

S. Moving Gvi Bneoi 1 Brown T-t ype M 

CHARACTERISTICS. 

D.C. RESISTANCE, 47 Ohms. 

IMPEDANCE 52 Ohms at 1,000 
c.p.s. 

SENSITIVITY, 1.2 X 10-'' Watts 
at Ike.—.0002 Dyne cm' 

Descriptive Literature on relues t 

PRICE £5.5.0 PER PAIR 
Your Local Dealer can supply 

For details of other S. G. Brown Headphones (prices 
from 30/- to 77/6) write for illustrated Brochure " W.W." 

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE 

Telephone: 
Watford 7241 

SHAKESPEARE STREET, WATFORD, HERTS. 

BROWN—E.R.D. 13 inch Portable Disc Recorder 
An Important S. G. Brown product 

terMin-E.R.D. 
DISC RECORDER 

Incorporating the latest advances 
in Sound-on-Disc Recording 

Write for interesting brochures presenting full 
technical details of this latest development in 
Sound-on-Disc recording. Also 17 inch models for 
the Professional user. 

S. G. BROWN LTD., Shakespeare St., WATFORD 
Established in Electro Acoustics high precision 
Engineering for over 40 years. Manufacturer: of 
the world-famous ' BROWN' Gyro Compass. 

Telephone : Watford 7241 
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MORRIS & CO ( RADIO) LTD 

. . 

THE TELEVISION KIT 

YOU CAN BUILD FOR £7.17.0 

This Receiver consists of 4 units : 
The Sound Receiver, Vision Receiver, Time Base and Power Pack. As is usual in all Premier Kits, every single item down 

to the last bolt and nut is supplied. All chassis are punched and layout diagrams and theoretical circuits are included. 

The cost of the Kits of Parts is 
follows : 
Vision Receiver with valves a 13 

Sound Receiver with valves a 14 

Time Base with valves   a 7 

Power Supply Unit with 
valves   at 3 

In Addition you will need : 

VCR97 Cathode Ray Tube £1 15 

Set of Tube Fittings and 
Socket   

6in. PM Moving Coil 
Speaker   16 

The Instruction Book costs 2 6, 

but is credited if a Kit for the 

complete Televisor is Purchased. 

Any of these Kits may be purchased 

separately ; in fact any single part can be 

supplied. A complete priced list of all parts 

will be found in the Instruction Book. 

as 

6 

6 

6 

o 

o 

7 0 

6 

A GLANCE AT THE PRICES WILL 

SHOW THAT THIS IS THE GREATEST 

VALUE OFFER PREMIER HAVE EVER MADE 

20 valves are used, 
the coils are all wound 

and every part is tested. 
All you need to build a 

complete Television Receiver 
is a screwdriver, a pair of pliers, a 

soldering iron and the ability to 
read a theoretical diagram. 

WORKING MODELS CAN BE SEEN DURING TRANSMITTING HOURS 

AT OUR FLEET STREET AND EDGWARE ROAD BRANCHES. 

BRANCHES AT 

207, EDGWARE RID., W.2 Phone: AMBassador 4033 

AND AT 152.15 3 , FLEET STREET, E.C.4 Phone : CENtral 2833 
All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5. Phone: AMHerst 4723 

Terms of Btr,iness : Cash with order or C.O.D. over ( I. Scnd 2d. Stamp for list. 

EDGWARE ROAD IS OPEN UNTIL 6 p.m. ON SATURDAYS 
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Government Surplus From Stock 

SIGNAL GENERATOR, Type I- I20- A 

FOR CALLERS ONLY. 

This battery operated U.S. Army Test Equipment was made by Bendix. 
Essential to all aircraft operators using V.H.F.. RIT equipments. Desimed 
for tuning and testing' the American SCR522 Equipment and for the 
British 1143, 1464, etc. Supplied with Field Strength jp6 7 
Meter in strong transit ease   died& I • VOU 

INDICATOR UNITS 

Contains: 1, VCR517, I, VCR139 Tube 
suitable for Television, etc. Four EA.50 
Diode Valves, four SP61, one each 6j5, 60A, 
Clystron valves, 24 v. Blower Motor, 2in. 
0-1 milliammeter, Transformers, Condensers, 
Resistances, Potentiometers , e lc. 
Carr, paid   f4.17.6 

PHOTO-ELECTRIC CELLS 
Type 61816 

These cell s are the gas-filled 
type with caesium Cathode. 
Made by Cintel. Minimum 

sensitivity 100nAilumen, 
working volts 100 D.C. or 
peak A.C. Projected 

cathode area 16 sq. emit. 
Suitable for III nun. Home 

Cinema Talkie equipment 
Safety Devices, Colour and 

Photo Matching, Burglar 
Alarms, Abtomatii• Como 
log, Door Opening. 
Brand nrw 

42 6 

NEW SIGNALLING LAMPS, Ex-U.S. Navy 
It tour Moor rode slip-on covers, compb•tc 

able mid switch. In carrying 
rate, 9 x 9 x Pin. 22/6 

PHOTO ELECTRIC CELLS 
Small inTra-red image, gla- r tube. 
Type C.V. 14:1 50-100 v. - . tor all 
pm poses. Sixtcial price for 2 , Io 14 
only   

MINE DETECTOR PANEL 

lift)) \I or   25 - 
CHARGING BOARDS. Control Panels Only 
24 v. 1,290 watts. Includes five 12in. inosing 
coil anuneters f 1, 1140 a., 4, (1-171 a.). One 
movingeoil voltmeter 0-40 V, Five heavy dut y 
sliding resist-titres, etc., complete in Nletal 
case as shown with fold-hark donrs Si,,' 
IA 17 Slim Offered at Irst than loll 
the ,mi portent valor. Pri, r £419.6 
arriagr extra   

PLEASE NOTE e All. arriage paid unless otherwitestated. 
e Carriage charges relate to British Isles 
only. e We do not issue lists or catalogues. 
• We have hundreds of items in stock too 
numerous to list, including Special Admiralty 
Transmitters, Receivers. etc .. so when in T. to n 
pay us a visit. 

6-BANK, UNISELECTOR 
SWITCHES, 27 vontmete. 
flieW   37 6 

VIBRATOR PACK. Aihnimit y 
pattern, 12 v. De., 
100 10A. 0 10 pot   45 - 
CO-AXIAL CABLE, 711 
24 yd. lengt he, 16 -, poo à 
pkg 

MOVING COIL HAND MICRO-
PHONE, 20 dun e 11 ,11, 

1,111txuitch   5,6 

3-VALVE R.F. AMPLIFIERS 
V.H.F., Type 22, 110;123 Meiit. 
e jiele with valve,' t,, metal 
1,0Ie   12,6 

ELECTRO MAGNETIC COUN-
TERS. FA 
perfect, eleetremnimirt, 
ohm coil, counting 1" 11.11911. 
operated from 11e. 
Many I telmil rl., I aryl 
1.111illeat10111, ... 5 6 

SMALL SLIDING RESISTANCES 
Ex-Admiralty. Finest quality. 
Suitable for Voltage Controls, 
Speed Regulators. 70 ohm,. 
ie.5 100100.110. i 

21iti. high   6 6 

Eic-oorr. TELEPHONE 
HAND-SETS 1Sound Poser. 

(„„e. 
Nee .... wk. Self-Tnergr.irg 
Needs no Is•tte,y elment 
-Sr. ilIti -,l curt   7 6 

SINGLE ELEMENT SLIDING 
RESISTANCES. >up, 'malt', 
heay y . 1,11‘ 1 I 

14 5 

U.S. ARMY MIDGET LIGHT-
WEIGHT HEADPHONES, .20., 

e.,r 
126 

Ex-ARMY TEST SET NEW 
Type Demol.tion Mk. I. 

For circuit e.mthnittv and 
general 1e...ding. Ill ha Id Wood 

earryi ram.   42 - 
See Junel ... lie for et her 
ing 1.1, tn.-

i E Closed 
Thu rs .LISLEI . S T.o( GEalttlradr d 82:6%  LO.N,DON,..Y1..C..2 

SCIEN IIÍIC 

VALVE  
ERMSH   MADE 

eete - 
xeaeaeggée gae "den, 

C7 Ye- el\ 
\•lei 1 
\qe 

fel 
1/ 
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Our Silvered Mica Capacitors are made 
in all values between 3 pF and 7000 pF. 
Our aim is to supply these Capacitors 
with the smallest possible dimensions, 
and we have a range of 7 sizes which 
allows us to offer for almost any capacit-
ance a "made-to-measure" type. 

STABILITY RADIO COMPONENTS LP 
14, NORMAN'S BUILDINGS, 

CENTRAL STREET, LONDON, E.C.I 

Telephone : CLErkenwelt 5977 



tip) Wireless World 

NOTICE 
"POINT ONE" is the Trade Mark of H. J. Leak & Co., Ltd. It was 
originally applied to the first power amplifiers having a total distortion 
as low as point one of one per rent, when in June, 19.15, H. J. Leak 
M. Brit. LEE., revolutionised the performance standards for audio 

amplifiers by designing the original " POINT ONE" series. 

NEW 

LEAK 
"POINT ONE" 
AMPLIFIERS 

REMOTE CONTROL 
PRE-AMPLIFIER RC/PA 

£6 - 15 - Oit. 
An original feedback tone-control circuit which will 
become a standard. 

No resonant circuits employed. 

• Distortion: Less than 0.05%. 

• Switching for Pick-up, Microphone and Radio, 
with automatic alteration of tone-control char-
acteristics. 
High sensitivities. Will operate from any moving-
coil, moving iron or crystal P.-U.; from any 
moving-coil microphone; from any radio unit. 
Controls: Input Selector; Bass Gain and Loss; 
Treble Gain and Loss; Volume. 
Output Impedance: o-3o,000n at 20 kc.p.s. 

The unit will mount on motor-board through a cut-out 
of To¡in. X 3¡in., or it can be bolted to the power 
amplifier, when, with a top cover, the whole assembly 
becomes portable. 
For use only with LEAK amplifiers. 
Used with the RC/PA pre-amplifier and the best complementary equipment the TL/r2 power amplifier gives to the music-
lover a quality of reproduction unsurpassed by any equipment at any price. It is designed in a form so that the power 
amplifier can be housed in the base of a cabinet and the small pre-amplifier mounted in a position best suited to the user. 

DO YOU KNOW what these performance figures mean ? :— 
PHASE MARGIN 20 ± lo" GAIN MARGIN iodb ± 6db 

They are of vital importance, for the - goodness " of a multi-stage feedback amplifier cannot be taken for granted in 
the absence of this information, however impressive the rest of the specification may seem. We believe ourselves to be 
the only organisation advertising these figures. Our booklet explains them, and " Cathode Ray" also deals with them 

("Wireless World" May 1949). 
If you would like to know more al:111d amplifiers in general, and the TL/12 and RC/PA in particular, 

WRITE FOR BOOKLET W TL 12 

• 

• 
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TL/12 12W, TRIPLE LOOP 

POWER AMPLIFIER 

£25 - 15 - O list. 

A Leak triple loop feedback circuit, the main loop 
giving 26 db. feedback over 3 stages and the output 
transformer. • Push-pull triode output stage. 400 V. on anodes • No H.T. electrolytic smoothing or decoupling 

condensers. e Impregnated transformers; tropically finished 
components. o H.T. and L.T. supplies for pre-amp. and radio 
units. e Distortion: at 1,000 cis and io W. output, 0.1% 
at 60 cis and to W. output, 0.59%: at 40 c/s and 
io W. output 0.21%. IHum and Noise: —80 db. on to W. 
Frequency response: ± o.i db., 20 c/a-2o kc/s. 
Sensitivity: 160 mV. 
Damping Factor: 20. Input impedance: i Ma 
Output impedances: 20 ; 7-9 fl; 15-zo fl • 
28-36 G. 

25 W. model available at L27.ro.o. 

H. J. LEAK Et CO. LTD. (Est. 1934) 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3. 

Phone: SHEpherds Bush 5626. Telegrams: Sinusoidal, Ealux, London. Foreign: Sinusoidal, London. 
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Designed to provide simple and direct reading 
measurement of inductance values between 
0.05 microhenry and 100 millihenrys. A 
stable variable-frequency oscillator is used to 
resonate the unknown inductance with a fixed 
standard capacitor. Provision is made for the 
measurement of Q at resonance frequency. 

THE WAYNE KERR 

Calibration and scale reading accuracy are 
sufficient to provide direct readings of induc-
tance values within 2 per cent, above one 
microhenry. Relative measurement can be 
made with greater accuracy. The instrument 
is very compact, measuring only 71" high, 
ir wide and 71" deep at base. PRICE £38.5.0 

LABORATORIES LTD. NEW MALDEN SURREY • MALDEN 2 202 

TYPE 26 V.H.F. CONVERTER 
We are pleased to be able to offer Type 26 
R.F. U.H.F. Converter Unit as illustrated. 

This unit covers 50-60 M .cs without modification. Can 
be used with any super-het covering 7.5 M/cs (40 
metres). Requires 6.3 v. I amp. for heaters. 250-300 y. 
30 m.A. H.T. Three tuned stages R.F., mixer and 
oscillator. Fitted with Muirhead Slow Motion Drive. 
All internal parts and chassis silver-plated. Ideal for 

5-metre and Birmingham television bands. 
BRAND NEW. IN OR,GINAL 
CARTONS. Order at once 351 
to avoid disappointment. 

In addition to the above, many other bargains are available. Send 
3d. m stamps for our No 8 special offers list end Raymart new 

illustrated catalogue and price list. 

RLILOMART 48 HOLLOWAY HEAD BIRMINGHAM, I 
Tel Midland 3254 

PLEASE tell us 
of OTHER applications 

Drayton ` Hydrollex' 

Metal Bellows are an 
essential component 

part in Automatic 

coolant regulation . . 
Movement for press-

ure change .. Packles, 

gland to seal spindle in 

high vacua .. Reservoir 

to accept liquid ex-

pansion .. Dashpot or delay device 
. . Barometric measurement or 
control . . Pressurised couplings 
where vibration or movement is 
present . . Dust seal to prevent 
ingre,x of dirt .. pressure reducing 

,fte. 
\\\-

SHAFT 
COUPLING 

z. 

COCAIN G MOVEMENT 

valves . Hydraulic 

transmission . . Dis-

tance thermostatic 
control.. Low torque 

flexible coupling . . 

Pressure sealed 

rocking movement . . 
Pressurised rotating 

shaft seals .. Aircraft 
pressurised cabin con-

trol . . Refrigeration expansion 
valves . . Thermostatic Steam 
Traps . . Pressure amplifiers . . 
Differential pressure measure-
ments . . Thermostatic operation 
of louvre or damper. 

for HYDRAULICALLY FORMED 
Seamless, one-piece, metal bellows combining the properties of a 
compression spring able to withstand repeated flexing, a packless 

gland and a container which can be hermetically sealed. Made by 
a process unique in this country, they are tough, resilient, with a 
uniformity of life, performance and reliability in operation 
unobtainable by any other method. 

Drayton METAL BELLOWS 
Write for List No. SOUi)-1 DRAYTON REGULATOR & INSTRUMENT CO. LTD., 

WEST DRAYTON, MIDDLESEX. West Drayton 2611 8.8 



July, 1949 i re less World A dvertisementb 27 

PHOTO CELLS 
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/46,1# INSIDE STORY" 

of OSRAM VALVE B65 
This is a double triode designed for use in push-pull, parallel or cascade 

circuits. The valve is octal based, compact in design, and apart from the common 
6.3 volt. 0.6 amp. heater, the two sections are entirely independent. 
I MICA SPACER — anchors the various electrodes in accurately locked 

positions. It is sprayed with magnesia to provide high surface insulation. 
2 CONTROL GRIDS— Molybdenum wire   
wound onto copper rod supports. 
3 GETTER CUP & PATCH. The metal barium, 

contained in the cup is deposited in a silvery film 
on the inside wall of the bulb. It maintains a high 
vacuum condition during the life of the valve. 
4 TWO PART BASE ensures reliable fixture of base 
to bulb. 
5 ANODES are carbonised externally to enhance heat 
radiation. 
6 ANODE RIBBING. Designed to impart additional 
mechanical strength to anode assembly. 
7 EYELETS for easy assembly of anode plates. Reducing 
spot welding to a minimum. 

TH E Pewee IN TH E 
PACKAGE ( 

sr 

CATHODE RAY TUBES VALVES 

THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, W.C.2. 
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 L.T. ACCUMULATORS 

The best-

HIGH 
and 

LOW 

 and  

for better 
battery radio reeeption 

Issuer) 01( THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED 

-11/1.R. SUPPLIES Ltd 
will always be to the forefront with the most dependable offers in Electro-Technital 
Material. Pull and fair descriptions. Immediate delivery. Latent list sent with 
each despatch. All prices nett. 

HIGH-DUTY BATTERY CHARGERS. Operation 200/250 v. 50 c. Total D.0 
delivery 60 v. 21 amps., divided into three controlled and mttered banks, 60 v. 
5.5 amp., 60 V. 5.5 mop., 60 V. 10 amp. Metal rectified. Automatic oveiload 
protector. In steel cabinet, ht. 36M., wdth. 311n., dpth. 24In. WeIght approx. 
Scud e. With all leada,etc.,In good order and condition, repainted outside. 9,22/10/-

thia address). 
• 

VOLTAGE CHANGING TRANSFORMERS, loilbIe-wound. 200 ,250 v. ( In 10 v. tape) 
to 115 v., loading 2.5 EVA. (norninal-capable of higher loading). Encliened in steel 
housing approx. 181n. by 16in. by hin., 85'-. Also a few double-wound. Input 
230 e., output 115 v. (no taps), loading, nominal, 1 EVA., hoeing 17in. by Illn. 
by Win.. 62, 6. Carriage either 316. 
FULL-WAVE SELENIUM RECTIFIERS (S.T.C.) D.C. delivery 24 v. 2.5 atnpa. (A.C. 
input 30 e.). Special opportunity. 16/6 each. 
MICROAMMETERS, tIm. duet mt., eentre•sere, 500-0-500 miereounpa.. Rot-else. 
makes, brand new. Perfect as sensitive galvo., 2211. Alm» Miniature edde•sero 
model,0 500 inicro.amps.,only Olin. diameter, with lix ing ring, 10/6. 31 in. flush int. 
AMMETER.. 0/15 P rum.. first-grade in'Iron, calibrated at 50 c., 176. 
RELAY BANKS. Each bank contai. four P.O. type Relays, 1.000 ohms. coil, 
w it h change-over:twitches and one ditto. with 2 e,. set itches. Wired to terminal 
panel and relays en/lobed in bras. housing 61n. by 311n. by 23in, wit h terminal panels 
promding. All brand new. 18/6. 
MINIATURE RELAYS. Note the very small dime.b., 111n, by fin., type 
10F 2724. Coil 65 ulnae., awitening 2 eingle-pole C.O. ( paired contacts-platinum). 
7.6 Pall, gtlent al price for quantities. 

IN/COIL SPEAKER-MICROPHONE UNITS (floodnian), :13In. with mass ve aln 
magnet. coil 15 ohina, perfect as extension speaker, or microphone and right for 
Interco'''. Very limited quantity at .813 each. Also Sin. Plessey.  P.M. ni/coil 
2/4 ohms, coil, with transformer, at 12 6 each. 
PUBLIC ADDRESS SPEAKERS, nVeoll pressure type P.M. Unite, 15-oluna. colt, 
with 600-ohm, line multi-matching transformer, In weatherproof homing, 10 watts 
camplete with 30In, diaperaive horno, (reconditioned perfect), £6181, 
care. paid. Or seine unit with 42in. all-metal exponential lloro,  detachable 
flare ( 1lenas brand new), vas - (deapatch 3/6). The,e are unbeatable P.A. 
opportunities. 

SIGNAL HORNS, operation 200250 v. A.C. Coed strident note. adjustable. In 
completely weatherproof housing 6in. by 31n. by Sin., with cent metal horn projecting 
Sin., with mounting flange. Par alarm or calling ',gnats in factory or ope.air. 32/6. 
nun= WATER PUMPS. Brand new, Iminerslon, self-printing. Approx. Iffin. 
long and 21n, dia., with mounting flange. Moneller la driven by a precielon motor 
within the tube. Delivery over 300 g.p.h. Operation 12/24 V. AC/DC, 8816. Or 
with Transformer, empecially made to enable the pup to be used on 200/240 v. 
A.C. mains, 47/6 complete (des, 2/-). We are the largest London stockists of the 
well-known Stuart Electric Water Pumps, operation 2'20/250 v. AC/DC. Soundly 
constructed of non-ferrous metals and patented feature, for expoaure and long life. 
No. 10 ( 120 g.p.h.). 55'15/.. No. 11 (300 is.p.n.). 57/2/6. No. 12 (600 ft.p.h.). 
28/10/- (despatch fir.t two, 2/- t Na. 12, 3/6). Supplied with Instruction book 
and makers' guarantee. 

Please include sufficient for packing/despatch. 

M. R. SUPPLIES LU., 88, New Oxford Street, London, W.C.1 

 Telephone: MUSeum 2958  

• 

MODERN SERVICING METHOD 1 -7-7-, 11.011).1I6 
ee 4(: 411.41 

Q 

Ï e 
4101844* 

The " L.S.L." Servicing Method is a combined fault anllyser and 

circuit tester ; simultaneously capable of indicating all vcstage, current 

and resistance on each valve electrode without removing the chassis 

from the cabinet. Readings can be taken whilst the set is under 

actual operating conditions. The " L.S.L." Analyser is a combination 
of multi-range instrument and valve tester. 

PRICE : £18 . 18. 0 Subject 

THE "LSL" PORTABLE ANALYSER 
* Saves time and trouble. * Greatly increases Profit in the Servie 2 

Department. * Is portable, can be used on the bench or in the home 
* Is simple to operate. 

Send for further particulars 
from the sole distributors. 
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The most comprehensive range of Cells in the World... 
Available with three types of cathode surfaces :— 

TYPE A—Antimony-Caesium. (British Patent No. 
522.752 1938). Sensitive to blue light and 
daylight. 

TYPE B—Bismuth etc.—Caesium. Sensitivity similar 
to human eye. 

TYPE S—Silver - Oxygen - Caesium. Red - infra- red 
sensitive. 

Cells for use in the ultra violet region of the 
spectrum • Cells of high insulation, linearity and 
stability for accurate photometric work • American 
type equivalents • Push- Pull types for double sound 
tracks • Special cells for dye image sound tracks, 
multipliers, etc. Plecse write for catalogue. 

Sixty different types of Photo-Electric Cells 

Registered Trade Mark 

—from miniature to multiplier— 

FOREMOST IN THE MANUFACTURE OF 
• COUNTERS & CHRONOMETERS • PHOTO-ELECTRIC CELLS 
• METAL DETECTORS • CATHODE RAY TUBES 
• OSCILLOSCOPES • GEIGER-MULLER TUBES 

• ELECTRONIC INSTRUMENTS 

CINEMA- TELEVISION LIMITED 
WORSLEY BRIDGE ROAD, LONDON, S.E.26 

Telephone Hither Green 4600 
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Full details of these cables may be had on application 

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 
Head Office t 22 OLD BROAD STREET, LONDON, E.C.2. Telephone: LONdon Wall 3141 
Enquiries to TELCON WORKS, GREENWICH, S.E.10. Telephone: GREenwich 3291 

SMALL • EFFICIENT • INEXPENSIVE 

OSMOR "Q" COILPACKS 

Put PUNCH into a circuit ! 
ONE-HOLE FiXING — NO WHISTLES 

PRE-ALIGNED, WITH FULL CIRCUITS & INSTRUCTIONS SUPPLIED 

All your coil and switching problems are 
solved, just by making 5 connections 

* Write for our list of coils, coilpocks, dials, 
and matched radio components, all at really 

competitive prices il 
OSMOR RADIO PRODUCTS LTD. 
BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY 

4.1.1.1111111111M7 Tel : CROYDON 1220. 111MIIIMEMIL 

TELEVISION COMPONENTS by well known 
manufacturer, complete tube mounting assembly, 
focus and deflection coils, line output trans., 4 heavy 
duty chokes, 5 kVA., E.H.T. trans., one each of the 
following, 350 0-350 v., 80 mills., 4 v. 10 amp., 4 v. 
2 amp., 400-0-400 v., 80 mill., 4 v. 6 amp., 4 v. 2 amp., 
2 v. 2 amp. Most of the valves used in this circuit are 
SP4I. Kindly note: we do not supply valves. Complete 
with full circuits a 10 -. 
f meg. volume con., long spindle with switch 3 10 
f MEG. POT WITH SWITCH LONG SPINDLE 3 3 
20K pot long spindle   1 9 
50K pot with switch long spindle   3 - 
I meg. pot medium length spindle   1 9 
8 position press button unit, not surplus  2 4 
4 position press button unit, one pos. mains 
on off   1 9 
Rin. Mains Energised 2000 ohm field, output 
trans., 5000 ohm imp.   15 9 

Plus post, 1 -. 
Set of four If dia, brown knobs, marked 
" Tuning, Volume, Wavechange and Tone," in 
gold lettering   per set 2 - 
EXTENSION SPEAKER, in Walnut cabinet, 
Walnut louvres, volume control, R. & A. high fidelity 
8m, speaker. Size of cabinet, 1 lin. high. I7in. long, 
8in. deep, sloping to 6in. at top. Switch for cutting 
out speaker on back. 39 6, plus 26 post and pack. 

Write for lists. 

D. COHEN 
67 Raleigh Ave., Hayes, Middx. 
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Sensitivity The bat is 
said to derive its amazing sensitivity 

in flight from the echo of a high 

pitched sound which it emits. The 

Weston Model E772 A nais ser, how-

ever, relies upon the more tangible 

asset of a sensitivity rating of 20,000 

ohms per volt on all D.C. ranges and 

1,000 ohms pervolt on all A.C. ranges. 

This instrument is designed to assist 

you in the tracing of difficult electri-

cal faults and its quality is in accord 

with the highest Weston standards. 

A dverlise en's 

WESTON aea4em 
SANGAMO WESTON LTD. • ENFIELD • MIDDX. Telephone: Enfield 3434 (6 lines) & 1242 ( 4 1•nes) 

COMMUNICATIONS RECEIVER 

This high-grade communications receiver incorporates the most highly 
developed techniques in modern receiver design. Five degrees of 
selectivity, including a crystal gate and crystal filter are provided, and 
the sensitivity is such that an input of between 1-5 microvolts gives a 
signal/noise ratio of at least 10 dB over the entire frequency range of 
13.5 to 26 kc/s and 95 kc/s to 32 Mc/s. Separate power units for A.C. 
or D.C. operation are available. 

REDIFFUSION LIMITED, BROOMHILL ROAD, WANDSWORTH, S.W.I8 
DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT Phone PUTney 5691 

RC 203 

Supreme 

Communications 

Receiver 

\cote%) 
edifon 
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Taking the Mountain to 

Mahomet! 
The oscilloscope is no longer the ' great immovable ' to which 
all faulty 5-Valve Mahomets have to be brought ! 
For the " Miniscope " ( Height 6e") is no mountain at all. It 
weighs only 74Ibs., is truly portable and need never be out of 
reach in the workshop or on any service call, in fact anywhere 
where there is an A.C. mains supply. 
The oscilloscope is the most versatile :, ingle item of equipment 
yet designed for the radio service man. 
The " Miniscope " is the most compact of all oscilloscopes. 

SIGNAL TRACING • FAULT DETECTION 

HUM LOCATION • PHASE INVESTIGATION 

I.F. ALIGNMENT • FREQUENCY RESPONSE 

FREQUENCY DETERMINATION • WAVE-

FORM OBSERVATION • A.F. DISTORTION 

CORRECTION • MODULATION ANALYSIS 

OSCILLATOR CALIBRATION 

Miniscope MINIATURE CATHODE RAY OSCILLOSCOPE 

Full specification from: THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 

FOR THE 
RADIO SERVICEMAN 
DEALER AND OWNER 
The man who enrols for an I.C.S. 
Radio Course learns radio thorough ly, 
completely, practically. When he 
earns his Diploma, he will KNOW 
radio. We are not content merely to 
teach the principles of radio, we want 
to show our students how to apply 
that training in practical, every-day 
radio service work. We train them 
to be successful. 
Write to the I.G.S. Advisory Dent. stating you  

requirements. Our advice is tree. 

You may use this coupon  

INTERNATIONAL CORRESPONDENCE SCHOOL Ltd. 
DEPT. 33, INTERNATIGNAL BUILDINGS, KINGSWAY, LONDON W.G.2 

Please explain fully about your instruction in the subject marked X. 
Complete Radio Engineering Radio Service Engineers 
Radio Service and Sales Advanced Short-Wave Radio 

Elementary Electronics. Radar and Radic 
Aad the following Radio Examinations:— 

British Institution of Radio Engineers 
P.M.G. Certificates for Wireless Operators 

City and Guilds Telecommunications 
Wireless Operators and Wireless Mechanics, R.A..-

1.C.S. Studants for Exarninatioi, are coached till successful 

Name.  Age  
(BLOck 1.FT 'R, PI EASF 

Address  

AMPLIFIER RACKS 

ilI1:2 it U • s 

e  e t a 1 ‘‘ II r INSTRUMENT—  

VISION CHASSEIS::-
RADIO AND T 

R 

FUMESETBOLAW ORK, BUsEB AR CHAMBERS 

GENERAL 
R, 
SHEETKEtc. 

HITHERDON 
CH. LTD. 

1.111111. !. 1111.1.I. 11111111.N. LlILS 

STABLISHELI 855 

r=11-

0 0-

z 
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DIRECT 
RECORDING DISCS 
These cellulose lacquer aluminium discs are unequalled for 
their high performance — a frequency range extending to well 
above so Kc/s is easily recorded and reproduced. They con-
sistently permit efficient cutting over a range of ambient 
temperatures of from o°C. to 6o°C. Used by leading broad-
casting stations, film 
studios, private and 
commercial recording 
studios. Can be 
stored indefinitely 
either blank or 
recorded. 

Cuieneiv 

I. /s r  7« 

Pi?! in. C ES ,boubie s 

6 in. 4)11ble Sided . 7 in. oo e/6d 2/0(1. 

84n. ubie sided 

—046/es.  lo in. 

4 >uede m 'd• 
*slagie Sided 4/6d. 
bout,/ , 3/8d. 
SingeSaideede 6/6d. 

13 1 (Joubj d - 5/3d. 

r6 in. 
* s; e 

ingie 41/6d. 
z7iiie.450461 Side 7/9d. 

z3/4d. 

=„6d. MASTER ehee Sided , 
e6c/. RECORDINGS apeilazie. 

FOR PROCESSING 

M.S.S. Discs are ideally suited for recording 
" Masters " for processing. " Over-size” discs are 
necessary — for pressings 16", izo, io" diam. 
use discs 174 , 13, and /2" diam. respectively __  

M.S.S. RECORDING COMPANY LTD. 
POYLE CLOSE, COLNBROOK, BUCKS., ENGLAND 

Aerialite Tele-

vision Aerials are 

being installed as 

they can be pro-

Good technical 

ease of fitting and 

robust construction, are 

all strong points of the 

entire Aerialite range. 

For clear, sharp, steady 

pictures with never a 

"ghost", Aerialite, the 

television aerial for all 

circumstances, is the name to 

remember. Send for illustrated 

booklet giving full details. 

Made by AERIALITE LTD, STALYBRIDGE, CHESHIRE 

13 
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READ THIS! 

SLIPPING 

SPOOL 

You simply MUST make a 

WIRE RECORDER 
CAPSTAN (PuLLINa WIRE AT CONSTANT SPEED) 

*CROWN" SPOOL 

ACTING AS 
FEED .5 POOL. 

RUBBER TYREO CAM 

PULLEY (oRiviNG) 
STUD 

WIRE LAYING tee-PIVOT SCREW 

MECHANISM METAL PLATE OR PLYWOOD SHEET 

GUIDE 
ROCKING PULLEY 
BAR 

RUBBER TYPED 
PULLEY (FREE) 

More thrilling than Radio—More gripping than Television. Complete constructional" Gen," 5 
All Components in stock. DEMONSTRATIONS BY APPOINTMENT. 

PARK RADIO 676-8, Romford Road, London, E.12 .Phone: ILFORD 2066 

The flick of a switch gives you instant contact with any 
department. All departments can contact each other. 
THE HADLEY MULTICOM is the only system of its 
kind to give you complete loud-speaking intercom-
munication. No 'phones, no dialling, no switchboard 
operator. All units identical and no larger than a 
telephone. 

All Hadley Equipments are available on Cash 
Purchase or Rental Maintenance Terms. 

Sound 
Phone : BE Arwood 5575/6 

All export enquiries to Charles 
Baglin, 411 Coventry Road, 
Birmingham, 10. Telegrams: 
Pentagonas, Birm ingham. 

BEARWOOD ROAD, SMETHWICK. STAFFS 

Steaa-

VY 
in* 

De luxe 

MIKES 
USA make. 

Ob heavy 11e 
table stand. 
eft oord and 
jowl. plug. 

6 es. 
POST 'RS! 

USA sate 

RR. 

PHONES 
• 2000 n • 
itiniature 
unite with 
corto tads 

'- 10e••efr eE., PPP /6 e...t 9° 

TELEPHONE 

handsets 
latest type , carbon 
mike, blend nee 
caten cartons. 
4- say lead d plug. 

10/6 9? 
est 

each.P 

Carbon 
breast mike 
end •Ingle 
ton head-

phone. 
le okband 
4-ray cord 
d plug. 

7/6 — 

t.  

TERMINALS 
length le a 45A 
le captive head. 
Slotted for eaey 
wire connection. 

24 fot 

1 I 
r, i,',' 0  2 ' 

EASY/ BUILD 'tot* OWN AIR METER 
., to read 10.000e. or cOmegokate 

W et ele 0 -1001JA lade  

By we9.1 Ewen British maker.. 

coaled 0-1500 I. "' Sae 
In original boxes 21t. gat 
Limited waster re-
mined 0-104at and 25/ flet 
oheoked against 
BSI etandard. 

Mow MOM &meting & se attt 

21. on retricie. 

G2RI 
G3CGS 

G3BYI 

eteekist$ y4 DENCO • WODEN • EDDYSTONE 
RAYMART BI • LEWCOS• WHARFEDALE Etc. 
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With an exceptionally high electro - 

acoustic efficiency, this new version 

of the well-known " Axiom 

Twelve" has been developed to 

satisfy the great demand for High 

Fidelity power reproduction. 

Send for illustrated leaflet D79 

GOODMANS INDUSTRIES LTD.. 

ùmt 
+ POW ER) 

irDusTpRoof 
M) 
LOUDSPEAXER / 

Lancelot Rd.,Wembley, Middx. Phone:Wembley 1200. Grams:Goodaxiom,Wembley 

Covering both London and Birmingham television frequencies 
• Negligible stray Radiation. • Output accuracy Idb 

• Monitored by Crystal Voltmeter 

• Directly Calibrated • Negligible R.F. Leakage 

FEATURES 
CALIBRATION ACCURACY: • I Directly Calibrated. 

OUTPUT VOLTAGE: II/V-150 mV up to 30 Mc s. 
lisV-100mV above 30 Mc, s. Monitored by crystal 
voltmeter. 

OUTPUT IMPEDANCE: 75 ohms, terminated by 75 ohms 
terminating pad, type TP.IA providing impedance of 37 
ohms, 10 ohms, and 10 ohms standard dummy aerial. 

MODULATION: Monitored by crystal vetmeter Internal: 
400 c s. 0-50"„. External: 100-10,000 c s 0-80%. 

AUDIO-OUTPUT: 0-15 volts at approximately 400 c/s 
into a load not less than 5,000 ohms. 

R.F. LEAKAGE: Negligible—less than liaV. 

POWER SUPPLY: 110-210-
230-250 volts, 40-100 c s, 22 
watts. 

DIMENSIONS: 13 ins. 12 ins. 
• 6 ins. deep. 

WEIGHT: 25 lb. 

Send for illustrated brochure 

giving full Specification. 

Model A 
100 Kc's to 70 Mics in 6 

Bands. 

Model B 
30 Kc s to 30 M cs in 6 

Bands. 

ADVANCE COMPONENTS LTD., BACK RD., SHERNHALL ST.. WALTHAMSTOW, E.17. 'Phone: LARkswood 4366-7-S 



36 Advertisements Wireless World .1 111Y, 1949 

EDISWAN 
RADIO PRODUCTS 

B.E.C. Electrolytic Condensers:--i 

Capacity 

Mfds' 

D.C. 
Working 

Voltage 

External 

Size 

List 

Price 

4 450v I ,1," x 2i1" 3/3 
8 450v I ¡,," x 3r 40 
16 450v I e x 3r 49 

4 450v e x 2". 26 
8 450y -fr x 2". 30 

16 450v 1r x 2. 40 

32 450v I e x 2" 59 

8-8 - 450v I r x 2.1.1" 5/9 

8-16 450v I r x 2r 7/6 

16-16 450v ig" x 4" 79 

20-20 275v I ,L" x 2r 6/0 

50 I 2v H" x I r. 2;0 

25 25v 11,"x i -4". 2/0 

25 50v Ifi" x I r. 2/3 

50 50v lg" x I 7,". 2'6 
8 150v ex Ir. 2/6 

* Fitted w th I -,¡" tags each end. 

For full details of the range of B.E.C. Electrolytic Condensers please write for leaflet No. R.I395 

SOLE DISTRIBUTORS TO THE 'WHOLESALE & RETAIL TRADES 

THE EDISON SWAN' ELECTRIC CO. LTD., 155 Charing Cross Road, London, W.C.2 
BRANCHES IN ALL THE PRINCIPAL TOWNS 

v.86A 

THE SOUND MAGNET £ 35 
TAPE RECORDER & PLAYBACK EQUIPMENT 

Recordings on plastic tape from 8 inch reels. Variable 
speeds, 30 mins. high fidelity full frequency range. 
Speech up to 2 hrs. Complete with 6 valve amplifier, 

bias oscillator, self-contained speaker. 

Book your orders now. Brochure & Specification sheet for 2Id. stomp. 

GENERAL LAMINATION PRODUCTS LTD. 
S.M. Dept, 294 BROADWAY, BEXLEYHEATH, KENT 

JOSEPH ENOCK LTD. 

Manufacturers and suppliers of the Enock 
Diamond Pick-up, the Enock Amplifier and 
the Mordaunt Loud Speaker, all built to the 
exacting specification which has made the 
Enock Instrument the finest music repro-
ducer in the world. 

JOSEPH ENOCK LTD., 273a HIGH ST. BRENTFORD, 
ENGLAND. 

EALing 8103 

—combines with beauty and 
soundness of DESIGN in the 

XLEY 
VP, 

approved 
Cal. A 
So. 464. 

AIR Width: 16.5 cum. Length: 22 in in. Height: 1.5 
to 8pF-7.8 roes 1.8 to 20pF-10 mot. 2 to 28,F 

I DIELECTRIC —11 m in. 2 to 32pP-12m m. Law: Straight line 
capacity. Power Factor: Leta than .001. Insulation: 

TRIMMER  
Over 2.000 megohmz. Voltage: 100 1:1 O 

i OXLEY DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS. • TEL.: ULVERSTON 3306 

e-
e 
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E LECTRONICALLY, 
the Mullard LSD3 is an extremely 

efficient light source device. Photograph-

ically, it is the ideal tube for lightweight 

portable equipments because of its com-

pact dimensions, stable triggering and 

low trigger voltage, and very long life. 

Some data is given here, and if you 

would like full details, including recently 
published articles on flash circuits, 

please write to the address below. 

PRINCIPAL CHARACTERISTICS 
OF LSD3 

Max. Energy of Discharge ... ... 100 joule. 
Operating Voltage ... ... 2,000-2,700V 
Trigger Voltage 3,000-3,500V 
Approx. Flash Duration ... ... 150 micro-sees 
Peak Light Output ... ... 40 mega-lumens 
Integrated Light Output 4,000 lumen-secs 

Light Quality ... Closely resembling daylight 

Basic circuit for portable battery-operated flash equipment 

Mullard 
Thermionic Valves & Electron Tubes 

Mullard Electronic Products Ltd., Transmitting & Industrial 
Valve Dept., Century House, Shaftesbury Avenue, W.C.2. 

Mel' 50 

, 
Mini 

er - e eel le. lie ling a tali MO mar 1 WV:. IS Vr. alum alan env a 
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ONLY A 

MAGNA VISTA 

SHOWS 

TELEVISION 

AT ITS BEST 
To the non-technical televiewer we simply say " look at 

the image through a Magnavista Television Lens." If 
your own eyes don't convince you that you are looking 

at a bigger, better and brighter picture, then Magnavista 

is not the best lens made—and we know that it is. 
To the connoisseur and the technically minded there is 
much more that we can add. We can point out that 
consultation with eminent indepenient authorities on 
lens computation has led to the production of an optically 
correct television lens—one that gives HIGH MAGNIFI-
CATION WITHOUT DISTORTION, AMAZING CLARITY 
PLUS A WIDE ANGLE OF VIEW. But it still comes 
back to this—only with a Magnavista can you see television 

at its best. 

PRICES 
TYPE Tube 
A.7 6" 3 

A.I, A.2, A.4, A.5, A.8 r 
8.1, .. 10" & 12" 5 

15" 
A.3 ( Universal).. 9 
8.2 ( Universal).. 10 

5 

s. d. 

3 0 

4 14 6 

5 0 

15 6 

6 16 6 

7 7 0 

There is a Magnavista Model for every television 
receiver. 

MAGNAVISTA Magnification 
is Television Perfection 

METRO PEX LTD 
38, Gt. Portland St., London, W.1 

('Phone: Museum 9024-5) 
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"STEWART" 
HIGH GRADE TRANSFORMERS 

Types Available for Delivery ex Stock 

ANY OTHER SPECIFICATION TO ORDER 

Type No. 

A6 
A4 

B6 
B4 

C6 
C4 

S 28 1 

S 28 2. 

S/24/1 
5/24/2 
5/24/3 

Primaries tapped 210-230-250v. 

Secondaries 

350-0-350v 75 m/a 6.3v 3a 5v 2a 
or 4v 4a 4v 2a 

350-0-350v 100 m/a 6.3v 3a 5v 2a 
or 4v 5a 4v 2a 

350-0-350v 150 m'a 6.3v 4a 5v 3a 
or 4v 6a 4v 2.5a 

425-0-425v 200 m a 6.3v 4a 
6.3v 2a 
5v 3a 

350-0-350v 250 m a 6.3v 6a 
4v 8a 

0-2-6.3v 2a 
0-4-5 y 3a 

1000v 10 mia 
1750v 10 m'a 
2500v 10 m a I 

S/24/4. 4000v 5 m, a 
S/24/5. 5000v 5 m'a 

0-2-4v 2a 
0-2-4v 2a 

0-2-4v 2a 
0-2-4v 2a 

* For " Electronic Eng. - Televisor. 

Price 

28/6d. 

34/6d. 

46/6d. 

57/6d. 

90e-d 

40/-cl. 
45'-d. 
55/-d. 

63/-d. 
75/-d. 

STEWART TRANSFORMERS Ltd. 
1021 FINCHLEY RD., LONDON, N.W.I1 

Tel.: SPEedsvell 3000 and 3533 

7-Pin plug and socket   

Chromium plated handles, 41in. centres per pair 

Chromium plated handles, 3m, centres  per pair 

Potentiometers, standard size 503 ohms, 4K, 2.5K. 25K,...3 for 

Potentiometers, 10,000 ohms wire wound  each 

Potentiometers, 25,000 ohms wire wound  each 

Potentiometers, 50,000 ohms wire wound  each 

Standard size tuning condensers, 2-gang 160 pfd  each 

Standard size tuning condensers, 3-gang 160 pfd  each 

Standard size tuning condensers, 4-gang 500 mmfd  each 

Condensers, assorted, .001 mica, .001 ceramic, .01 mica, .01 
tubular, 10 pfd. mica, 10 pfd. ceramic, .005 tubular, . 002 mica, 
.0005 mica   per assorted dozen 5 0 

Medium sized plated brass terminals   per doz. 3 6 

Large brass terminals   per doz. 2 6 

Clarostat plug in main dropping resistances 445 ohms  each 

Instrument knob, black, 21in. fluted, } in. spindle  6 for 

Resistances, carbon, 1, 1, and 1 watt from 27 ohms-3.9 meg, 
our choice   50 assorted resis. 7 6 

Send stamp for Bargain Price List. 

Please quote ST when ordering and include sufficient for postage 
and packing, also 1949 catalogue available 9d. post free. 

Shop Hours, Monday-Saturday, 9-5.30 p.m. Thursday 9-1 p.m. 

ITEMS STILL TO BE CLEARED 
REGARDLESS OF COST 

Test prods with leads Red and Black   each 2 6 

2 0 

o 

6 6 

4 6 

I 0 

I 0 

I 0 

3 9 

4 6 

7 6 

S 0 

S 0 

TELE-RADIO (1943) LTD 
177, EDGWARE RD., PADDINGTON, LONDON, W.2 

'Phone : AMB 5393. PAD 6116, 5606 

iiroli•%% orld /tr/\ t 

A NEW B.P.L. INSTRUMENT 

THE VOLTASCOPE-A combined valve-voltmeter and 
oscilloscope. VALVE-VOLTMETER-Infinite Input 
Resistance for D.C. ranges 0 to 300 volts. A.C. ranges 
0 to 150 volts in 5 ranges. 3 inch scale meter. 
OSCILLOSCOPE-3 inch screen tube provided with 
balanced amplifiers for Y and X plates giving a 5 times 
trace expansion. Maximum sensitivity 150mV,cm. 
Response from D.C. to 100 kcs. 

Limited quantity available for early delivery. 

BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS, RADLETT, HERTS. 

Radlett 56'74-5-6   

HUBERT STREET, ASTON, BIRMINGHAM, 6 
Telephone : Aston Cross 2443 

ELIECTIRICAL a ELF( NIC IDEWIELCIPMEN7 
Kira) 

PRESENTING. .. 
THE FAMOUS 
WILLIAMSON 
A MPLIFIER 

Preciu on built by experts to 
instrument-standards. Special 
models available for conver-
sion of existing equipment 
(as illustrated), and for re-
cording and cinema work. 
Full particulars of this and other 

productions on application. 

D.C. - A.C. CONVERSION 
Frequency stability, R.F. and A.F. suppr essIon, with long 
working life, are but some of the features of Valradio 
Vlbrator convertors. We quote two examples here. 

12‘. 11%1'1 T 
Model 230 75 12 gl ves a useful 
A.C. output at 50 or 75 c.o.s., 
and is ideal for outdoor P.A. 
wor k. 230v. 75 watts A.C. 

£10.15. 0 

110v. INPUT 
Model 230 330 110 particularly 
suitable for television and auto-
radiograms. A.C. output at 50 
or 75 c.o.s. 200-250 v.300 watts. 

£16 .. 0 

VALRADIO LTD. 
57, FORTESS ROAD, N.W.5 GULlivcr 5165 
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The " STANELECT" type " C-S" 
Diffusive horn loudspeaker. Weather-

proof, Robust, Diecast construction, 
giving 36o° Radiation. 

A MILLION USES ? ! 

A slight exaggeration maybe, but this is a" com-

pletely different ", high efficiency, 12 watt horn loaded 

loudspeaker. 

Its versatility will profoundly influence the 

effective treatment of sound distribution prob:ems in 

all spheres. 

— for surface mounting, with 
a protuberance of only 24" the 

diameter is 9k" 

i,mSetan„ibardfee,c>0t,0o," 

STANDARD ELECTRICAL ENGINEERING CO., HENEAGE LANE, LONDON, E.C.3. 
Telephone : AVENUE 1633. Cables : " STANECO" LONDON. 

....r1M111111111 

SOU S'JtE. 

THE COMPLETE SERVICE 

FOR SOUND RECORDING AND 

REPRODUCTION 

Mobile, static and specialised recording units 

Recording amplifiers, speakers, microphones, etc 

Sapphire cutting and reproducing stylii 

Blank recording discs from Sin. to hin. Single 
and Double-sided 

Groove locating and cueing devices 

A comprehensive range of accessories to meet every require-
ment of the sound recording engineer 

A development of special interest to users of sapphire and, 
delicate pick-ups—THE SIMTROL. This is a controlled micro-
movement easily fittedfor use with any type of pick-up 

OUR CDR49A RECORDER UNIT complete and self-contained, 
measuring only 22m. x I 4in. x I31in., incorporating 8-valve 
amplifier, recorder unit, light-weight pick-up, speaker and 
microphone and with many exclusive features, is now ready 
for early delivery. 

Portable 
Twin Channel Continuous 
Recording System incorporating 
CDR49A RecorderlAmplifier 
DR49A Recorder and EM49A Electronic 
4 Channel Mixer 

OUR WELL-EQUIPPED WORKSHOPS ARE AVAILABLE FOR THE 

DEVELOPMENT OF EQUIPMENT TO MEET SPECIAL NEEDS. 

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, W.1. 
CABLES: Simsale, London. TELEGRAMS : Simsale, Wesdo, London. TELEPHONE: Welbeck 2371 (4 lines) 
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New 

look... 

Super 

efficiency. . . 

C3 
S T 

Smooth modern lines; crystal clear reproduction; simple, positive operation; 
the entire staff within your easy reach; mains or battery operation; Tele-
master's unique advantages increase efficiency and speed modem business. 

Telemaster is the proved interdepartmental loud-speaking telephone, the 
indispensable assistant to all executives. Selection of extensions is instant 
and positive and the master unit can call any one, several or all extensions at 
once. Adjustable volume is provided for loud calling or paging at a distance. 

Models are available for operation by A.C. Mains and batteries. The small, 
inexpensive dry batteries employed are estimated to last for over six months 
under normal operating conditions. Both models are identical in appearance 
and are finished in a new silver grey that will harmonize with any surroundings. 

B.S.R. have specialized in the application of sound in industry for over 
17 years. Fuller details of the Telemaster and B.S.R. Industrial Sound units 
may be obtained from our Industrial Service Division on request. 

TELEMETER 
BIRMINGHAM SOUND REPRODUCERS LIMITED 
Claremont Works, Old Hill, Staffs. 'Phone Cradley Heath 6212 3 
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" Stratosil " fully sealed 

vibrators are supplied in 

synchronous, non-
synchronous and split-
reed synchronous 

types. Being available 

in both shunt and series 
drive (the latter being 

made under "0 AK" 

patents) they offer a 
replacement service for 

the majority of 

Am e ric a n- pattern 

vibrators as well as 
covering fully the needs 

of the designer of new 

equipments. 
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w;àrrM VIBRATORS 
&ILL. 

-414-dief"-el  
A data book, complete with replacement guide 
and transformer design information is now ready 

and will be gladly sent to you at 6d. post free. 

Please use the coupon. 

POST THE COUPON NOW 

Wright & Weaire, Ltd., 138 Sloane Street, 

London, S.W.I, England 

Please send me VIBRATOR DATA BOOK for which 
I enclose 6d. 
Name and Address   

WW 749 

Vright and Veatre Limited 
138 SLOANE ST LONDON S W I TEL SLOA E 14 5 FACTORY SOUTH SH ELDS CO DURHAM 
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Valves and their applications 

The DL93 as 

In the rapidly ex-
panding field of low 
power V.H.F commu-
nications for Business 
Radio and similar pur-
poses, the designer 
often has difficulty in 
obtaining satisfactory 
transmitting valves for 
his equipment, since the 

choice of valves suitable for many such applications is 
severely limited in this country. In particular there still 
exist few directly-heated miniature types capable of an 
efficient performance when used as power amplifiers in 
battery-operated V.H.F. walkie-talkie' transceivers. 
At the lower V.H.F. frequencies the designer's require-

ments for an efficient directly-heated power amplifier are 

SERIES 
Vf . . 2.8 
1 f . . 0.1 

V, max. 
Vgz = X. 

Vgi max. 
1, max. 
Igi max. 
I k max. 
p, max. 
pgi max. 

The above limiting values are for intermittent 
operation as an R.F. power amplifier. 

PARALLEL 
1.4 V ( D.C.) 
0.2 A 

150 V 
135 V 
—30 V 
20 mA 

0.25 mA 
25 mA 
2.0 W 
0.9 W 

TABLE 1 

met by the DL93. This valve is a miniature pentode 
on a B7G pressed glass base, and has a low filament con-
sumption. A table of maximum ratings is shown in Table 1. 

In the 60-80 Mc/s Business Radio band the valve has a 
very satisfactory performance. When operated as a con-
ventional Class C amplifier at 80 Mc/s, and driven by another 
DL93, the valve has a power output of approximately 1.5 
watts and an anode efficiency approaching 55%. Figure 1 
shows a suitable circuit for use at this frequency. 
The circuit contains no unconventional features, and is 

simple to adjust. Moreover the layout of the components 
is not critical, although all leads should be kept short. An 
efficient screen between the grid and anode circuits should 
be provided. The grid anode capacitance of the DL93 is 
low and consequently neutralisation is not essential; a 
neutralised circuit is somewhat easier to adjust, however, 
and in this case the neutrodyne (Hazeltine) circuit is 
recommended. 

In semi-portable equipment the existing Business Radio 
regulations allow the DL93 to be operated at its maximum 
ratings. In " walkie-talkie " transceivers a maximum of 1 
watt input to the final stage is permissible, and an anode 
potential of 90 volts is therefore adequate. Two 45-volt hear-
ing aid layer batteries may be used to provide the H.T. supply. 

Since quartz crystals with a natural resonant frequency 

a Power Amplifier at V.H.F. 
+ISO V 

LI: +I turns 26 S.W.G 
*" diam. Length 4" 

L2: 3} turns 16 S.W.G 
diam. Length r 

FIGURE 1 

as high as 80 • are not yet generally available, frequency 
stabilisation entails the use of a master oscillator of com-
paratively low frequency (15 Mc/s for example) followed by 
a multiplier chain. Since it is of major importance to 
minimise the power consumption of the multiplier stages, 
hearing aid subminiatures such as the DL72 may be used 
with advantage. The final power amplifier may then be 
operated from another DL93 as driver. Alternatively, if a 
reduced power output can be tolerated, the amplifier stage 
may profitably be driven directly by the final multiplier. 
The variation in performance of the DL93 with frequency 

may be summarised as follows. At frequencies below 100 
Mc/s the efficiency and output remain virtually constant, 
the required drive decreasing with the frequency. It is note-
worthy that at frequencies of the order of 5 Mc/s the drive 
required for full output is unusually low (1.2m'W approxi-
mately). Thus at these lower frequencies the valve is 
capable of its optimum performance when driven by a DL72 
buffer stage. Above 100 Mc/s the performance deteriorates; 
the valve will nevertheless give a satisfactory performance 
in the 144-146 Mc/s amateur band. 
The efficiency of the DL93 when used in the 156-184 Mc/s 

Business Radio band is of the order of 15% to 25%. Details 
of Mullard miniatures and subminiatures suitable for 
operation in this and in the 460-470 Mc/s bands will be 
published in later articles. 

Reprints of this report from the Mulford Laboratories, together 
with additional circuit notes, can be obtained free of charge 
from the address below. 

MULLARD ELECTRONIC PRODUCTS LTD., 
TECH NICAL PUBLICATIONS DEPARTMENT, 
CENTURY HOUSE, SHAFTESBURY AVE., W.C.2 

mim9E, 
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n ter,, a t ¡out, l re r is ion Argument 

W RITING on the possibilities of rivalry be-
tween American, British and Dutch firms 
in international markets for television 

equipment, our U.S. contemporary, Electronics 
(May, 1949, issue), says, editorially: 

" The crux of the matter is the standards to be 
adopted. Should they follow American or British 
practice? Evidently, the adoption of one or the 
other might give a preferred position in the market. 
So far as studio and transmitting equipment is con-
cerned, it is not difficult to meet the customers' 
desires regarding standards without major increase in 
cost. But receivers are different; if foreign stan-
dards depart too widely from those used by the 
manufacturer in his domestic product, the cost of 
exported sets may rise substantially, possibly 
enough to price them out of the market." 
That is a fair statement of the position. Any 

competent designer and manufacturer, whether 
American or European, can provide foreign cus-
tomers with transmitting equipment for working to 
any reasonable standards that they may fancy. 
With receivers, on the other hand, standards are 
commercially much more important and we enter 
the realms of Big Business. The country whose 
standards are adopted by others will have a ready-
made export market for its domestic production. 

IT is less easy to agree with the substance, and 
still less with the implications, of the paragraph 

that follows. It reads: 
" We feel strongly that whatever standards are 

adopted in foreign lands, they should not restrict the 
utility of the service. Further, at the risk of start-
ing an international argument, we venture to 
remark that two important aspects of the British 
standards are restrictive. One is the use of a 2.5-Mc / s 
video band, as compared with the 4.o-Mc / s standard 
in the U.S.A. The choice of a narrow bandwidth 
must inevitably restrict the detail of the images 
provided to foreign custorffers. The second is the 
25-per-second picture transmission rate, adopted in 
Britain to conform with the 50-c /s power supply 
frequency. This limits the brightness of flicker-free 
images to a value substantially lower than that 
possible with the 30-per-second American rate." 

It is implied here that the ratio of bandwidths, 
is a measure of relative picture quality between the 
British and American systems. Of course, it is 
fundamental—even platitudinous—that the in-
formation content of any form of radio communi-
cation is determined by bandwidth. May we say,. 
then, if the American 4-Mc/ s bandwidth is good,. 
the French io-Mc/s system must be potentially 
better and a hypothetical 20 MC Is better still? 
And where are we to stop ? It is hardly practical 
engineering to argue along these lines, so long as 
the availability of communication channels is 
limited and economy must be considered. 

N any case, the comparison made by Electronics 
-111- is factually incorrect. First, the British system 
employs 2.75 Mc / s—not 2.5 as stated. Secondly, 
the ratio of bandwidths can only be taken as an 
indication of relative picture quality if the frame 
frequency is the same. If the Americans used a 
25-frame rate, they would need only a 3.3-Mc / s 
bandwidth for their present picture quality. The 
relative quality of British and American pictures is, 
in the ratio 3.3 : 2.75 and not 4 : 2.5 as implied by 
Electronics. 
As to the alleged reduction of flicker resulting 

from the 30-per-second American picture rate, are 
we seriously asked to believe that it was chosen for 
that reason? Surely, with the American 60-c /s 
supply frequency there was no other practicable 
choice. The use of a frame frequency differing 
from the mains frequency calls for much more 
extensive smoothing of receiver h.t. supplies and 
so increases receiver cost. 
With the notable exception of the American 

continent the world's electrical supply systems are 
predominantly 50 c/ s; for this reason the lower 
picture rate will generally be preferred. Any 
advantage in freedom from flicker offered by the 
higher rate is largely academic. 
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TELEVISION STATION SELECTION 
A Look to the Future 
By W. T. COCKING, M.I.E.E. 

UP to the present British 
television receivers have 
been designed for the re-

ception of one station only—the 
vision and sound channels of 
Alexandra Palace. When the 
Birmingham station opens there 
will be two stations in operation 
and, according to the present 
plan,' there will eventually be 
five. 

Since all stations are intended 
to transmit the same programme 
each receiver will need to receive 
only one of the stations except 
perhaps, in certain fringe areas 
mid-way between two of them. 
Even here one station will, in 
general, afford a better signal 
than the other and so it is neces-
sary only for the receiver to be 
able to receive this better one. 
Even under the new plan, 

therefore, it will not be necessary 
for any individual receiver to be 
suitable for more than a single 
station. However, there are cer-
tain obvious difficulties in manu-
facturing only single-station re-
ceivers; if this course is continued, 
each maker will eventually have 
to produce five different models. 
This alone will increase produc-
tion costs and, in addition, he will 
have to regulate the relative 
quantities made very nicely. 
Then viewers do occasionally 

move their homes, and those 
changing from the service area of 
one station to that of another 
will not expect their receivers to 
become obsolete. 

It is, therefore, likely that the 
receiver of the future will have to 
be suitable for any of the five 
stations. There are many pos-
sible ways of doing this and it is 
interesting to consider their rela-
tive merits. 

In the first place it is clearly 
unnecessary for the means of 
station selection to be operable 
by the user. If such a control 
were provided he would use it 
only on those rare occasions 
when he moves to a different ser-
vios area. There is no objection 

Wining World, may ipap, p. rye 

to such a control if it proves the 
most economical way of arranging 
the selection, of course, but it is 
not a necessary control. All the 
user requirements can be met by 
providing a form of station selec-
tor which can be adjusted by any 
competent technician. 
One method, which is already 

being applied, is to build the set 
so that the signal-frequency cir-
cuits, and the oscillator if the re-
ceiver is a superheterodyne, form 
an accessible and replaceable 
sub-unit. One such sub-unit can be 
made for each channel and station 
selection effected by changing 
sub-units. 
The method is obviously better 

suited to the superheterodyne 
than the straight set, for this re-
quires only two or three tuning 
circuits, whereas the latter needs 
ten to fifteen. The disadvantage 
of the method is that it is still 
necessary to manufacture differ-
ent units for different areas and 
to arrange for their production in 
the proper quantities to meet the 
demand. Also the manufacturer 
must be able still to supply the 
alternative sub-units for many 
years so that the viewer who 
moves to another area can be 
provided for. 

Trimming Range 
From the manufacturing point 

of view it is much better if all 
sets can be alike in their compo-
nents and if the differences can be 
merely ones of adjustment. At 
first sight, this seems easy, for it 
would appear to be necessary only 
to increase the range of the trim-
mers so that the set could be 
tuned to any station in the band. 
It should not be impossible to 
make inductances adjustable over 
a sufficient range for this. Allow-
ing for stagger tuning, a fre-
quency ratio of 1.6:1 is needed 
and this means an inductance 
ratio of 2.56:1. By using a very 
thin-walled former a simple metal 
or dust-iron slug should provide 
adequate coverage and there is 
always the possibility of increas-

ing it by using a composite slug. 
A slug partly of metal and partly 
of dust-iron will reduce induc-
tance when the one end is inserted 
and increase it when the other 
comes inside the coil, thus in-
creasing the total variation 
obtainable. 
A receiver designed on these 

lines could be tuned to any 
station in the band by a compe-
tent technician equipped with the 
proper apparatus. However, 
there is rather more in changing 
frequency than just re-trimming 
circuits. In the sound channel, 
changes in the Q of the coils with 
frequency may seriously affect the 
performance and, in particular, 
the amount of sound-channel re-
jection obtained. Towards the 
high-frequency end of the band 
an increase of Q is desirable to 
maintain the sound-channel re-
jection. With slug tuning, how-
ever, the Q is likely to decrease 
very considerably at this end of 
the band. 
Then the input resistance of a 

valve decreases with frequency. 
It is approximately inversely pro-
portional to the square of fre-
quency. This may or may not be 
serious, for there is a possibility of 
devising a correcting network to 
mitigate this natural tendency. 
If this proves to be impracticable, 
however, then there is no doubt 
at all that the changing input re-
sistance will very seriously affect 
the performance and call for cir-
cuit changes for different frequen-
cies. Couplings are another 
factor which may need alteration. 
There is the aerial feeder to first-
grid coupling circuit for one, there 
are the sound-channel rejector-
ci.rcuit couplings for a second and 
there are the band-pass type 
couplings, if they are used, for a 
third. 

It is clear, therefore, that the 
design of a straight set embody-
ing ten to fifteen tuned circuits is 
by no means a simple matter. 
The superheterodyne scores 
heavily in this respect, for the 
bandwidth, sound-channel rejec-
tion and gain are obtained chiefly 
at the fixed intermediate fre-
quency. Only the signal- and 
oscillator-frequency circuits need 
alteration for a different station, 
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and a considerable variation in 
their performance over the band 
is tolerable. 
The superheterodyne, however, 

has it own troubles. It is well-
known that even when only the 
reception of one station is being 
considered it is necessary to 
choose the intermediate frequency 
very carefully if the picture is to 
be free from a pattern produced 
by harmonics of the intermediate 
frequency being fed back from the 
output to the input. With an 
intermediate frequency of the 
usual order of magnitude,-5-I3 
Mc /s—it is impossible to avoid 
this effect on all stations simply 
by selecting the frequency and it 
is necessary to employ very 
thorough screening and filtering 
to prevent the feedback. This is 
quite expensive. 
There are, in addition, the pos-
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which applies only partially. The 
first is the need in a broadcast set 
on the short-wave bands for a de-
gree of selectivity which it is not 
possible to obtain at signal fre-
quency. This would seem to apply 
to television only if frequencies 
higher than those now envisaged 
were adopted. The second rea-
son lies in the few circuits which 
need be varied for tuning in a 
superheterodyne as compared 
with a straight set of similar per-
formance. 
This is the real merit of the 

superheterodyne for television but 
it does not apply with quite the 
same force as in a broadcast set 
because the station selector need 
not be a user control. It is not 
necessary to have ganged circuits 
operated by a panel control. 
The superheterodyne could be 

made freer from its liability to 
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Fig. This diagram shows intermediate frequencies with which interfer-
ence will be found from oscillator harmonics when the oscillator is lower in 
frequency than the signal : the numbers in the shaded interference areas 

indicate the order of harmonic involved. 

sibilities of interference by signals 
operating in the i.f. band and on 
the second channel and it is neces-
sary to take precautions against 
local-oscillator radiation. The 
attainment of adequate frequency 
stability in the oscillator is an-
other difficulty which confronts 
the designer. 

All these superheterodyne dis-
advantages are found in the 
ordinary broadcast receiver and 
in spite of them it has become 
almost universal. There are two 
reasons for this, one of which does 
not apply at all in the present-day 
television case and the other of 

special forms of interference if its 
intermediate frequency were 
made considerably higher than is 
now customary. If the interme-
diate frequency were lower than 
the lowest frequency of the signal 
band and higher than one-half of 
the highest frequency of the 
band, then i.f. harmonic inter-
ference would be impossible. 
The lowest signª.1 frequency is 
4r.5 Mc / s, the-highest 66.75 Mc / s. 
Therefore, from this point of view 
the intermediate frequency should 
be less than 41.5 Mc /s and greater 
than 33.375 Mc / s. 
By choosing a frequency in the 
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band 33.375-41.5 Mc/s, therefore, 
one drawback of the superhetero-
dyne can be eliminated. It is 
quite a satisfactory frequency 
from the point of view of obtain-
ing bandwidth, sound-channel re-
jection and gain, for all these can 
be secured adequately at the 
higher frequency of 45 Mc / s, as is 
evidenced by all the satisfactory 
straight sets now produced. 

Since such an intermediate fre-
quency is nearer the signal fre-
quency than is at present usual 
the liability to the direct pick-up 
of signals on that frequency is 
increrised. As a partial offset to 
this, signals on the higher fre-
quency are usually rather weaker. 
Nevertheless, more care in the 
avoidance of this type of inter-
ference must be taken. 
The liability to second-channel 

interference is reduced because of 
the higher frequency and its 
elimination should not prove very 
difficult. 
The problem of the oscillator 

may well be serious. If the 
oscillator frequency is higher 
than the signal frequency, the 
main trouble will be that of 
obtaining adequate frequency 
stability. Thus, suppose an in-
termediate frequency of 35 Mc / s 
is chosen, then the oscillator must 
cover from 45 + 35 = So Mc / s to 
66.75 + 35=101.75 Mc / s. These 
frequencies are rather high for 
obtaining stability cheaply. 

If the oscillator frequency is 
made lower than the signal fre-
quency there is considerable 
danger of harmonics of the 
oscillator causing interference. 
This is shown by the diagram of 
Fig. ivhich indicates signal fre-
quencies on one scale and inter-
mediate frequencies on the other. 
The television channels are marked 
and the shaded areas represent 
interference bands, the order of 
the oscillator harmonic involved 
being marked in them. 

If " 35:Mc / s were chosen inter-
ference would be experienced from 
the 'third oscillator harmonic when 
réceiving Channel 2. For in-
stance, the vision carrier for 
Channel 2 is to be 5r.75 Mc / s. 
The oscillator would be 51.75 — 
35.= 16.7311c/ s and its third 
hasmonic 50.25 Mc / s. This would 
beat with 5I.5 Mc / s to give a 
difference frequency of 1.5 Mc / s 
which would produce a most 
noticeable pattern on the picture. 
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Television Station Selection-
Examination of Fig. I shows 

that there is only one possible 
intermediate frequency for the 
avoidance of this effect on all 
channels. This frequency is 
37 Mc/s. A vertical line at 
37 Mc/s on the diagram does not 
cross any shaded area. 
With this frequency the oscil-

lator must cover 45 - 37=8 Mc /s 
to 66.75 - 37 = 29.75 Mc/s which is 
a wide range to cover in a single 
sweep. The relatively low fre-
quency of the oscillator, however, 
greatly eases the problem of 
securing adequate 
frequency   
stability. 
We cannot, 

however, yet say 
that this fre-
quency will be 
satisfactory, for 
all the possible 
forms of inter-
ference have not 
been examined. 
Since the oscillator frequency is 
lower than the intermediate fre-
quency it is necessary to make 
sure that none of its harmonics 
falls in the intermediate frequency 
band. This can be taken as 37 - 
2.75 = 34.25 Mc/s to 37 + 0.75= 
37.75 Mc/s with a sound channel 
at 37 - 3.5=33.5 Mc/s. 
For Channel r, the oscillator 

will be at 45 - 37=8 Mc / s and its 
harmonics will be 16, 24, 32, 
48 Mc / s. The third harmonic just 
misses the i.f. band. 
Por Channel 2, the oscillator 

will be at 51.75 - 37= 14.75 Mc/s 
and its harmonics will be 29.5, 
44. 25 Mc/ s. Again, they miss the 
i.f. band. 

For Channel 3, the oscillator 
will be at 56.75 - 37=19.75 Mc/s 
and its harmonics will be 39.5, 
59.25 Mc / s. 
For Channel 4, the oscillator 

will be at 61.75 - 37=-24.75 Mc /s 
and the second harmonic will be 

49.5 Mc/s• 
For Channel 5, the oscillator 

will be at 66.75 - 37=29.75 Mc / s 
and the second harmonic will be 
59.5 Mc/s. 
The frequency is then satis-

factory in this respect. 
There is next the possibility of 

interference from a station which 
is spaced from an oscillator har-
monic by the intermediate fre-
quency. It is similar in nature 
to ordinary second-channel inter-

Channel 
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ference but involves an harmonic 
instead of the fundamental of the 
oscillator. The possible inter-
ference frequencies, including the 
genuine second channel fre-
quencies, are listed in the table. 

If these frequencies are com-
pared with the signal bands it 
will be seen that with one excep-
tion none falls within the band of 
the station being received. The 
responses are, therefore, in 
principle capable of being 
eliminated by signal-frequency 
selectivity. The exception is in 
Channel 4. The fourth harmonic 

ditions in the reception of a single-
sideband transmission will not be 
very different, but they may not 
be quite the same. 

Placing the oscillator higher 
than the signal in frequency is 
advantageous from nearly every 
point of view save that of the 
oscillator drift. In what follows 
it will be assumed that it is so 
placed. 
The intermediate frequency is 

no longer critical and a frequency 
of about 35 Mc / s is suitable, so 
far as vision is concerned. The 
sound intermediate frequency 

1 
TABLE. 

2 3 4 5 

Frequencies (Mc/s). 
37 - fo 29 22.25 
2f0 ± 37 53 & 21 66.5 & 7.5 
3f0 ± 37 61 & 13 81.25 & 7.25 
4f0 ± 37 69 & 5 96 & 22 
5f0 ± 37 77 & 3 110.75 & 36.75 

17.25 
76.5 & 2.5 

96:25 & 22.5 
116 & 42 

135.75 & 61.75 

12.25 
86.5 & 12.5 
101.25 & 37.25 

136 & 62 
160.75 & 86.75 

7.25 
96.5 & 22.5 
126.25 & 52.25 

156 & 82 
185.75 & 117.75 

of the oscillator when it is set for 
reception of Channel 4 is 99 Mc / s. 
The intermediate frequency will, 
therefore, be produced by a signal 
on 99-37=62 Mc/ s and this is 
within the Channel 4 band of 59 - 
62.5 Mc/s. 

It is, therefore, probable that 
this scheme may fail on this 
channel, which is the Birmingham 
one. It is possible that this could 
be evaded by changing the inter-
mediate frequency very slightly, 
but there is not much scope for this 
without merely transferring the 
interference from one channel to 
another. Thus a shift to 37.5 Mc/s 
would be impracticable because 
the sixth harmonic of the oscil-
lator would fall in Channel r. 

Oscillator Frequency 

From the interference point of 
view it seems much safer to have 
the oscillator higher in frequency 
than the signal. Frequency 
stability is then the difficulty and 
it is rather hard to estimate the 
requirement until the Birming-
ham station has been in operation 
and some experience of the single-
sideband transmission has been 
gained. The requirements for 
the sound channel can easily be 
estimated and those for the single-
sideband reception of a double-
sideband transmission are known. 
It is to be expected that the con-

now comes above the vision at 
38.5 Mc/s, however, and there is 
here one possible cause of trouble 
for it is also 3 Mc /s away from 
the sound channel of Channel i. 
The 3-Mc / s beat between the two 
may thus find its way into the 
vision channel by modulating the 
vision carrier in the frequency 
changer. It would be wiser to 
choose a frequency not less than 
4 Mc / s below Channel t. This 
would make the sound inter-
mediate frequency 37.5 Mc/s and 
the vision 34Mc/s. 
True second-channel interfer-

ence on vision could then arise 
only from stations in the band 
113-134.75 Mc/s plus a small ex-
tension to cover the i.f. amplifier 
bandwidth. On sound it could 
come from the band 116.5-
138.25 Mc/s. 

If the bandwidth of the signal-
frequency circuits is about 
3.5 Mc/s, the second-channel fre-
quency is about ten times the 
bandwidth away, or twenty times 
the half-bandwidth. A single 
resonant circuit which is down 
db only at the edges of its band 

is therefore down i4db at the 
second-channel frequency. 

It is difficult to estimate how 
much attenuation is needed at 
signal frequency. The second-
channel band is an aircraft com-
munication band and so consider-
able field strengths from nearby 
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aircraft and ground stations may 
be experienced. As a minimum 
an interfering signal should be 
3o db below the television signal 
at the frequency-changer input. 

In a television receiver designed 
for limit range the interfering field 
strength might well be 4o db 
greater than that of the television 
signal and then the receiver 
should give 70-db discrimination. 
On the other hand, in areas of 
strong signals the interfering sig-
nal might never be more than 
20 db below the television signal 
and only io-db discrimination in 
the receiver would suffice. 

Sensitivity 

As very large numbers of re-
ceivers are used in areas of high 
field strength, where neither a 
maximum of gain nor the highest 
second-channel rejection are 
needed, it is clearly uneconomic 
to provide all receivers with them. 
The right course is surely to de-
sign the receiver to suit conditions 
in the major part of the service 
area, and to have a pre-amplifier 
which increases both gain and 
second-channel rejection for long-
range reception. 

Suppose, as a basis for dis-
cussion, that the basic receive' 
takes the form of a superhetero 
dyne without a signal-frequency 
amplifier. The minimum useful 
signal at the input of the mixer 
will be of the order of i mV. This 
is a very approximate figure 
which might well be halved by 
careful design; it also depends 
upon how much noise is considered 
tolerable on the picture. Such 
a receiver with 3o-db second-
channel discrimination would be 
satisfactory over a very large part 
of the service area. 
The simplest form of signal-

frequency circuit would be a single 
resonant and damped circuit 
which would provide something 
like 14 db attenuation against 
second-channel interference. The 
remaining 16 db or so might be 
obtainable from the aerial, which 
is normally a resonant structure. 
However, it is very doubtful if it 
could be relied upon for this, 
especially in the case of the 
higher-trequency channels. For 
Channel 5, for instance, the aerial 
would be resonant at about 
65 Mc / s in its half-wave mode. 
The second-channel band is 134-

137.5 Mc /s and is quite close to 
130 Mc / s at which frequency the 
aerial is again resonant on a full-
wave mode. 

It is therefore unwise to reckon 
on much selectivity from the 
aerial. Even if the aerial itself 
were usefully selective, it would 
probably be impracticable to 
make full use of it, for it would 
hardly be possible to keep the 
feeder properly terminated over 
the full band of frequencies in-
volved. In the second-channel 
region, therefore, it is probable 
that the feeder itself would pick-
up interference. 

It is, therefore, good practice to 
include adequate second-channel 
rejection in the receiver itself and, 
in general, this will require the 
provision of two tuned circuits. 
There is, however, another pos-
sibility. Since the whole second-
channel band lies outside the tele-
vision band it is theoretically pos-
sible to secure the second-channel 
discrimination by means of a 
band-stop filter,* which might be 
inserted between the feeder and 
the input circilit of the receiver. 

If this proved economically 
possible a further step could be 
taken. The bandwidth of the in-
put circuit itself could he made 

Fig. 2. A three-stage low-pass filter 
which includes two m-derived half-
sections, the use of which is sug-
gested as a simple way of preventing 
second-channel interference and 

oscillator radiation. 

very wide to cover the whole tele-
vision band-26 Mc /s—and the 
station selection accomplished by 
varying only the oscillator. This 
would be a form of single-span 
tuning.2 

Increasing the first-circuit band-
width nearly 7.5 times would 
result in a considerable loss of 
sensitivity. The signal / noise 
ratio would also deteriorate at 
least as much. It would probably 
become considerably poorer be-
cause of inter-modulation effects 
in the frequency-changer. 

In practice, therefore, it would 

'3 Or a low-pass filter, see later. 
3 Wireless World, March 23, 2934, p. 196. 

probably be better to retain 
signal-frequency tuning supple-
mented as necessary by fixed-
tuned band-rejection filters. 

Oscillator Radiation 

One other factor must be con-
sidered: oscillator radiation. This 
can be very serious on these high 
frequencies, especially if a signal-
frequency amplifier is not used. 
In the case considered with the 
vision intermediate frequency at 
34 Mc / s, the oscillator operates at 
one of five frequencies in the 
band 79 Mc / s to 100.75 Mc / s. 
At ;tie-frequencies control-

grid injection usually works best 
in the frequency-changer and the 
oscillator may provide about 2V 
on the grid of the valve. Since 
the first circuit impedance may be 
2 kfl, this is very roughly a power 
of the order of 2 mW. A single 
tuned circuit may reduce this by 
8-9 db and the feeder will intro-
duce I-2 db loss. 
The oscillator power fed to the 

aerial may thus be as much as 
zoo pW. The signal power col-
lected by the aerial may be only 
0.05 ,uW. The radiated field 
strength in the immediate vicinity 
of the aerial may thus be 20 times 
as great as the field of the tele-
vision signal. 

In the example taken it will 
not interfere with other television 
receivers, but it may do with 
other services, including f.m. 
broadcasting. It must be very 
seriously considered, therefore, 
and the use of a band-stop filter 
in the aerial circuit is one way of 
preventing it. 

This matter of using fixed filters 
to reduce interference and radia-
tion is simpler than it may at 
first appear. Separate band-stop 
filters for the second-thannel and 
oscillator bands are not necessary: 
a single low-pass filter can be used 
instead. If such a filter is given 
a cut-off frequency of, say, 
7o Mc / s it will have little effect 
in the television band, but give 
some 12-16 db attenuation per sec-
tion in the second-channel band. 
In the oscillator band such a 
simple filter is less good and may 
introduce no more than 5 db 
attenuation per section. It could, 
however, be greatly increased by 
using one or two m-derived sec-
tions (this is nothing but filter 
terminology for one or two tuned 
rejector circuits!). 

s 
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Television Station Selection— 
The basic filter equations are 

LC= I /r2f2 and L/C= R2 where 
R is the termiffating resistance, 
in this case the feeder impedance 
of 7o a From the two C = i / irfR 
=65pFandL= /w2f2C=o.317,12H. 
The basic form of a filter which 

should be suitable for the job is 
shown in Fig. 2. It comprises 
two prototype low-pass sections 
and one m-derived; the last is 
split into two half-sections, one at 
each end of the filter, since this 
improves the termination. Four 
coils and five capacitors are 
needed. 
A filter of this sort looks as if 

it would be very cheap and easy 
to manufacture, but it is not safe 
to conclude that this is so without 
further investigation. It is not 
improbable that very close com-
ponent tolerances would be 
needed, but it may be that normal 
tolerances could be used for Some 
or all of the capacitors if the 
others, and in particular the coils. 
were adjustable in manufacture. 
The coils will need only four or 
five turns and might well be self-
supporting and adjusted in pro-
duction in the filter unit by 
squeezing the turns closer to-
gether or further apart. 

In view of all this it looks as 
though the television set of the 
future might well take the follow-
ing general form i— 

s. Superheterodyne with 34-
Mc /s intermediate frequency and 
local-oscillator frequency above 
the signal-frequency. 

2. No signal-frequency ampli-
fication. 

3. One signal-frequency cir-
cuit trimmable to any television 
channel. 

4. From s and 2, only two 
trimmers for channel selection, 
both of which are easily adjust-
able with very little apparatus. 

5. Low-pass filter unit for 
7o-12 impedance with coaxial in-
put and output connectors, for 
second-channel interference and 
oscillator-radiation elimination. 

6. Separate one- or two-stage 
pre-amplifier, also with coaxial 
input and output sockets, for in-
sertion between the low-pass filter 
and the receiver in order to in-
crease the sensitivity, second-
channel rejection, and signal / 
noise ratio in areas of low field 
strength. Such a unit could be 
trimmable to any station in the 

band with perhaps three or four 
trimmers; it might also need 
changes in the values of damping 
resistors. 
The writer feels that a scheme 

of this nature if carefully worked 
out might well prove to be the 
most satisfactory way of dealing 
with the problem of station selec-
tion. As he has pointed out there 
are other ways of solving it. It is 
probably impossible to decide 
the best way from theoretical 
considerations only and a good 
deal of experimental work will be 
needed. In particular, with the 

superheterodyne it is never safe 
to dogmatize for there are so 
many possibilities of interference 
with it that it is very easy to over-
look one which becomes painfully 
evident when the set is tried. 

In any case, television receiver 
design of the next few years will 
be especially interesting and there 
will doubtless be many different 
methods tried. 
One final suggestion; the solu-

tion of the problem of oscillation 
stability might well be the use of 
an a.f.c. system operated by the 
sound signal. 

DIVERSITY F.M. 
TRANSMISSION 

One of the G.E.C. f.m. mobile v.h.f. 
transmitter - receiver equipments 
used for the demonstration. It is 

entirely remote controlled. 

FROM the data available it is 
still a debatable point 
whether amplitude or fre-

quency modulation is the better 
for v.h.f. mobile communication 
services. A good case can be made 
for either, with some bias in one 
direction or the other according 
to the nature of the setvice 
required. In some quarters it has 
been said that when a wide 
coverage is needed, which may 
require several transmitters, the 
a.m. system with spaced carriers 
is the only satisfactory solution. 

Hitherto this contention has 
not been challenged, but a recent 
demonstration arranged by the 
General Electric Company has 
shown that. an f.m. system can be 
operated in a perfectly satisfactory 
way using three transmitters. 

New System 

With 

Synchronized 

Carriers 

These were ar-
ranged as a master 
station and. two 
unattended satel-
lites situated so 
and 17 miles 

respectively from the main station. 
The venue was London, the main 
transmitter being in Kingsway 
with one satellite at Mill Hill to 
the north and the other at Knock-
holt on the southern fringe of 
Greater London. 

Unlike the maj9rity of multi-
station a.m. systems, the G.E.C. 
f.m. version operates on a single 
radio frequency for all operational 
messages to and from the mobile 
vehicles. Separate frequencies are, 
however, employed for the radio 
links between the main and 
satellite stations. The schematic 
diagram reproduced here gives 
the various frequencies employed 
for this particular system. 
The use of a common frequency 

at the main and satellite stations 
necessitates very accurate syn-
chronization of these transmitters 
and this is achieved by employing 
a single master oscillator at the 
main station, using an appropriate 
multiple of it for the " broadcast " 
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transmitter there and another 
multiple, giving a somewhat 
higher frequency, which is radiated 
over link paths to the satellites. 
Here the frequency is converted 
to the actual multiple radiated 
from the main station's broadcast 
transmitter, and after suitable 
amplification, is radiated from the 
satellites' broadcast transmitters. 
At no point in the chain is the 

actual multiple of the master 
oscillator lost, neither is the link 
signal, which carries the audio, 
demodulated. 
From the schematic diagram it 

will be seen that this sytem is 
particularly economical in regard 
to the number of radio fre-
quencies required. The common 
broadcast frequency employed on 
this occasion was 97.8 Mc/s, the 
outgoing control link was on 
146.7 Mc/s and the incoming 
links on 154 and 155.4 Mc/s 
respectively. More will be said of 
these two later. 
Thus this three-station f.m. 

scheme is operat d with a total 
of four frequencies only. Some 
time ago we described a three-
station a.m. system,' which might 
be said to be comparable in many 
respects, since it was operated 
in the same area, and for this no 
fewer than nine frequencies were 
employed. 

It may be argued, of 
course, that the different 
method of modulation 
does not wholly account 

Schematic dia-
gram of the 
three - station 
f.m. diversity 
system of 
cornmunicat i o n 
using syn-
chronized trans-
mitters, which 
has been evolved 
by the General 
Electric Com-

pany. 
SATELLITE A 

/, 

recent two-station scheme, 2 also 
using a.m., absorbed six radio 
frequencies. 
The main radio frequency is 

produced by a temperature-con-
trolled crystal oscillator on approx-
imately 1,527 kc/s, and this is 
multiplied 64 times to produce the 
broadcast frequency of 97.8 Mc/s 
at the main station. 
A separate train of multipliers 

is used for the link transmitter 
and these raise the master fre-
quency 96 times to 146.7 Mc/s. 
The ratio between broadcast and 
link frequencies is thus z to 3. 
Similar results can be obtained 
with other master oscillator fre-
quencies, thus starting at 1,358 
kc/s multiplations of 72 and ro8 
will yield virtually the same 
broadcast and link frequencies. 
Modulation is applied separately 

to the broadcast and link channels 
at a very early stage, but in order 
to compensate for the distance 
between the main and satellite 
stations, a pre-determined delay is 
introduced into the channel going 
to the main station's broadcast 
transmitter. 
The amount of delay needed to 

/BOTH 97•8Mcie 

both by aural tests and by 
examination of the waveforms of 
an 800-c/s tone on an oscilli-
scope, taken in a locality where 
the field strengths from the main 
station and one of the satellites 
was approximately equal. 
From the oscillograms it appears 

that distortion is becoming appa-
rent with four or less sections and 
also with eight or more sections, 
so it would appear that for this 
distance six is about the optimum. 
Each section introduces a delay 
equivalent to about 2.5 miles. 
The r.f. output from the link 

transmitter is fed to a vertical 
dipole aerial giving omni-direc-
tional radiation. Variations of this 
are possible and the link trans-
mitter could, if required feed two 
separate aerials beamed on their 
respective satellite stations. 
At the satellite the master 

station's broadcast frequency, in 
this case 97.8 Mc/s, is extracted 
from the 146.7-Mc/s signal by first 
mixing with the 12th harmonic 
of a local oscillator, dividing 
the output by three, then mixing 
in the 4th harmonic of the local 
oscillator ; what emerges is a signal 

BOTH 97•8Mcis • ••. 

\\\ 
BOTH 97.8Mcis .. l 

V \ 

\\ \ 

--..... 146 .7 Mcis \\\ 
-4-s \ . --....... . . --....... 

.... --......_ . 
.. 

for this saving of channels and 
that an a.m. system could be 
operated also with synchronized 
transmitters. Be that as it may, 
the fact remains that the number 
of frequencies mentioned was 
employed at the time and a more 

Multi-carrier Communication System— 
Wireless World, February 1046, pp. 59-61. 

MASTEP 

ensure acceptable 
fidelity seems by no 
means critical and this is proved 

New Police Radio—Wireless World, Decem-
ber, 1947, pp. 457-459. 

BROADCAST TRANSMITTER a 
LINK TRANSMITTER Fl 

BROADCAST RECEIVER El 

LINK RECEIVER o 

SATELLITE B 

• 155'4 Mcis 

carrying the 
modulation but at 
half the required 
broadcast 
frequency. A 
doubler and 

power amplifier are all that are 
needed ly% fore t he signal is radiated 
it should be noted that the link 
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Diversity F.M. Trapsmission— 
signal on the outgoing path has not 
been demodulated. This may 
appear to be a rather complicated 
process, but it ensures that the 
actual frequency radiated by the 
satellite is independent of the 
stability of the local oscillator. 
As already explained the niobile 

vehicle talks back on the common 
broadcast frequency and its signals 
niay be received at any or all of 
the fixed stations. When the 
signals are received at a satellite 
station they are demodulated and 
used to modulate a separate link 
transmitter for relaying to the 
main station. 
The main station might con-

ceivably be receiving the same 
message from a vehicle simul-
taneously on three different fre-
quencies, (a) direct on the broad-
cast frequency, (b) via one of the 
satellites on its link frequency and 
(c) from the other satellite on still 
another frequency. The output 
from these three receivers are 
passed to a mixing unit where the 
one which has the best signal-to-
noise ratio is selected and fed 
into the loudspeaker. This is, 
of course, quite automatic. 

Several miles of London's busiest 
streets were covered in a radio-
equipped vehicle during the course 
of a demonstration and at no 
period was the car ever out of 
touch. Signals were adequately 
loud and quite free from distortion 
during the whole time. From the 
immediate replies that were forth-
coming it was evident that all 
outgoing messages were being 
received satisfactorily. 
Some distortion was apparent 

when the delay network was 
removed from the main station's 
audio circuit, but this was much 
less than might have been ex-
pected and caused very little 
deterioration in intelligibility. 

Finally, a brief description of 
the mobile equipment may not 
be out of piece, although the 
transsnitter-receivers used for the 
demonstration are not newly deve-
loped models. 
The complete set measures 18 x 

8 x 8in. and weighs 351.b. A double 
frequency changing superhet cir-
cuit is used for the receiver with 
the second if, on 455 kc/s. The 
first if. is dependent on the 
operating frequency, as this is 
adjusted to give the required input 
to the second mixer using the 
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Most suitable harmonic of the 
crystal-controlled oscillator. The 
i.f, bandwidth is approximately 

i5 kc/s for 6db attenuation. 
Any single channel within the 
band 30 to 170 Mc/s can be em-
ployed, but the circuit would of 
course have to be pre-set as the 
equipment is remotely controlled. 
The audio output is about 1.25 
watts. 
The r.f. output from the trans-

mitter varies somewhat according 
to the operating frequency, but 
at the worst it is not less than 
io watts and at the best zo, the 
larger amount being obtained at 

Mc/s and below. The output 
valve is a new double tetrode, the 
TTi5. The deviation is ± 12.5 kc/s 
for the equivalent of ioo per cent. 
modulation, which also is the 

deviation used for the fixed sta-
tions. 
Power to operate the set is 

supplied by a r2-volt battery— 
with optional 6-volt if required— 
and the consumption is 55 watts 
for the receiver alone, 95 watts on 
stand-by position with receiver 
on and transmitting valves alight 
and 175 watts on transmit. 
The h.t. is supplied by two small 

motor generators, one for the 
receiver and another for the 
transmitter and filtered air for 
cooling is circulated through the 
set by fans on the motor generator. 

Transmitter, receiver and power 
supplies are separate sub-
assemblies easily removed for ser-
vicing. Miniature parts are used 
extensively and the whole of the 
equipment is fully tropicallized. 

MANUFACTURERS' LITERATURE 
Leaflet describing " Araldite" syn-

thetic resin for surface and wire coat-
ing, etc., from Aero Research, Duxford, 
Cambridge. 

Lists of components and kit sets for 
crystal receiver construction from the 
British Distributing Co., 66, High 
Street, London, N.8. 

Illustrated leaflets describing the 
TV1 2 table television receiver and 
BAir battery broadcast receiver from 
Bush Radio, Power Road, W.4. 

- • 
Descriptive leaflet relating to the 

ACroo automatic record changing unit 
from Electrical and Musical Industries, 
Blyth Road, Hayes, Middlesex. 

Complete catalogue of G.E.C. radio 
receivers for 1949-50, also catalogue of 
Pirelli-General electric wires and cables, 
from the General Electric Co., Magnet 
House, Kingsway, London, W.C.2. 

Supplementary list of " Instanta" 
relays from Magnetic Controls, 48, Old 
Church Street, London, S.W.3. 

List No. R449 of sliding resistances 
from M.R. Supplies, 68, New Oxford 
Street, London, W.C.r. 

Flux Facts" (Leaflet Ref. 
FF449) giving details of the pro-
perties of fluxes now available in 
cored wire solders made by 
Multicore Solders, Mellier Hou.e, 
Albemarle Street, London. W 

Technical specification of wide-
range signal generatofs (Model 
65B, roo kc s-46 Mc s. and Model 
65C, too kc / s-r6o Mc / s) from 
Taylor Electrical Instruments, 
419-424, Montrose Avenue, 
Slough, Bucks. 

Illustrated leaflets of sound-
amplifying equipment and com-
memorative brochure of testi-
monials relating to the 1948 
Olympic Games from Philips 

Electrical, Century House, Shaftes-
bury Avenue, London, W.C.2. 

Price list of amateur transmitting and 
receiving equipment from Radiocraft, 
Ltd., 25, Beardell Street, London, 

DOMESTIC RECÊIVERS 

The new " 49" series of receivers 
made by Pye, Cambridge, comprises 
a console (Model 49C), table radio-
gram (Model 4gTG) and console 
radiogram (Model 49RG). The 
prices are £17 us, £26 5s and 
£36 15s respectively, excluding tax. 
The basic circuit comprises a triode-
hexode frequency changer, pentode-
diode i.f. amplifier and detector, and 
a pentode output valve. New ver-
sions of the Baby " Q" all-dry 
battery portable and Model 19D re-
ceiver are also announced. The 
latter now incorporates the trawler 
waveband in place of the 13-metre 
band. Prices are 14 14s and £22 Is 
respectively, excluding tax. 

Pye Model 491G table-model radiogram. 
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TRANSITRON SYNC SEPARATOR 
FOR good interlacing there 

are two major requirements 
which a sync-separator 

circuit must satisfy: 
(r) the generation of a steep-
fronted frame synchronizing pulse 
from one—preferably the first— 
of the sequence of broad pulses 
that form the frame synchronizing 
signal ; 
(2) the compl i e• elimination of 
line synchroi.-
izing pulses 
from the frame 
synchronizing 
circuits. 

It is not easy 
to separate two 

o I µ F 

--I 

Fig. 1. Circuit 
of the transi-
tron separator. SKI 

10ku 

pulses of similar amplitude and 
shape but of different durations 
such as the line- and frame-
synchronizing pulses, whose dura-
tions are respectively to micro-
seconds and 40 microseconds. 
Hitherto, very elaborate circuits 
with several valves, or incorporat-
ing costly delay lines, have been 
necessary for this purpose and 
consequently good interlacing has 
been achieved only at consider-
able cost. It was with economy 
in mind that the idea of using a 
transitron circuit, operating under 
specific bias conditions, first 
occurred to the author.* 

In the following description of 
the circuit and its behaviour 
it is assumed that the reader is 
conversant with the " flip-flop" 
action of the transitron. The 
"flip" occurs when the screen 
grid draws excessive current and 
drives the suppressor grid suffi-
ciently negative to cut-off anode 
current. This is followed by 
the " flop," which occurs when 
the suppressor-grid potential has 
again risen to the point at which 
anode current starts to flow and 
the screen current is suddenly 
reduced. 
The signal waveform, inverted 

• Paent Application 4180/49. 

New One Valve CucuLt 
By H. V. VERSE Y, Assoc. Brit. I.R.E. 

(Engineering Division, British Broadcasting Corporation) 

so that the synchronizing pulses 
are positive, is d.c. restored at the 
control grid (see Fig. I). The 
valve is cut off by black-level and 
picture signals, and conducts only 

during the synchroniz-
+70V ing pulses, as is custom-

ary in most receivers. 
10kn. When a ten-microsecond 

positive-going line-
synchronizing pulse 
appears on the control 
grid, the screen grid 
draws current and 
instantaneously drives 
the suppressor grid 
sufficiently negative to 
prevent the anode from 
drawing current. This 
action corresponds to 
the " flip " of the 
transitron cycle. The 

" flop " occurs when capacitor 
C1, connected between the 
screen and suppressor grids, has 
recharged sufficiently to allow 
anode current, as well as screen 
current,, to flow. The time con-
stant C, R, is, however, so chosen 
that the line-
synchronizing pulse 
finishes before the 
" flop " action can 
take place, and e 
valve consequently 
returns at the end 
of the line-
synchronizing pulse 

FRAME 
SYNC 

LINE 
C SYNC 
I 

50pF 

R1 
IMI1 

Fig. 2. The wave-
forms on the 
electrodes of the 
valve during line 
and frame pulse 
periods are shown 

here. 

93 

a 

2 

considerable amplitude is, ho... 
ever, produced at the screen grid, 
and this pulse is used to switch 
the line timebase. 
When the first frame-synchron-

izing pulse appears at the control 
grid, the " flip " action takes place 
as before, but this time the 
"flop" occurs before the 40-
microsecond frame pulse has 
ended. This is contrived by 
making the time constant C, 111 
less than 40 microseconds. The 
result is that the circuit produces 
not only a negative-going pulse 
at the screen grid but also a 
steep-fronted negative-going pulse 
at the anode. This pulse at the 
anode is used to trigger the 
frame timebase. The waveforms 
at the various electrodes are 
shown in Fig. 2. 

The time constant C, R, should 
be just over ro microseconds. 
With a 50-pF capacitor for C, 
and a r-Mû variable resistor for 
R,, a suitable value of R, can 
readily be found by observing 
the waveform at the anode and 

40µS 

CIRI — 

CUT-OFF 

CUT-OFF BY g, 

to its original state with anode 
and screen currents cut off by 
the control-grid potential. Thus 
the anode remains at full h.t. 
potential throughout the whole 
period of the line-synchronizing 
pulse, and no pulse is produced 
there. A steep-fronted pulse of 

o 
-g, CUT-OFF 

+ H.T. 

— + HT 

gradually increasing R, to a point 
just beyond that at which the 
line-synchronizing pulses vanish. 
In practice, the line-synchroniz-
ing pulses will not vanish com-
pletely at the anode, but for most 
purposes their amplitude is so 
small compared with that of the 
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Transitron Sync Separator— 
frame-synchronizing pulses that 
this does not matter. Where, 
however, the amplitude of the 
line-synchronizing pulses appear-

ing at the anode is more than is 
desirable, the pulses can be 
removed by means of a suitably 
biased diode with a load resistor 
or by means of a low-pass filter. 

ZOOM LENSES 
Their Use in the Television Camera 

By H. H. HOPKINS, Ph D,. F.Inst T. 

ARECENT innovation in 
television outside broad-
casts has been the intro-

duction of a zoom lens, which is 

INCIDENT 

LIGHT Hc 
ZOOM LENS 

an attachment for converting any 
ordinary fixed-focus camera lens 
into a lens of continously variable 
focal length. The new lens has 
been made by W. Watson and 
Sons, of Barnet, and was used 
for the first time at the televising 
of the Cup Final at Wembley 
this year. 
The zoom lens is mounted on 

the front of the television camera 
and is operated by rotating an 
outer cylinder which imparts axial 
movements to the two inner 
component lenses, 2 and 3, by 
means of cam slots, the outer 
components, z and 4, remaining 
stationary. If suitable move-
ments are given to 2 and 3, the 
final image remains in focus on 
the photo-cathode of the tele-
vision camera, and the focal 
length of the combined optical 
system varies. The result is that 
the size of details in the picture 
is altered, creating the illusion 
that the camera is moving towards 
or away from the scene. The 
zoom lens at present being used 
for television enables the image 
of any detail in the scene to be 
varied over a range of 4: I in 
area, and it will work in con-
junction with any camera lens 
having a front diameter not 
greater than 2 in and covering 
an angle of field that is not more 
than 3o degrees. During zooming, 
the relative aperture of the com-
bined optical system remains con-

stant, and consequently the 
brightness of the image also 
remains constant. 
The aberrations of the system 

are corrected by 
balancing the 
positive and negative 
aberrations con-. CAMERA 

LENS 

General arrangement 
of the zoom lens. 

tributed by the different sur-
faces. Any change in the relative 
positions of the component lenses 
will, in general, upset this balance, 
and so it is necessary to restrict 

to a minimum the movements 
of the inner components 2 and 3. 
The conditions that result in 
minimum movement have been 
worked out and are satisfied by 
the lens. In addition, the optical 
conditions resulting from the re-
fractions by the moving com-
ponents have been studied and a 
relatively simple mathematical 
treatment for calculating them 
has been worked out. This treat-
ment reveals the conditions that 
must be fulfilled if a satisfactory 
lens is to be produced, taking 
into account the inaccuracies, 
small but optically significant, 
that are unavoidable in the best 
available non-geometric cams. 
Zoom lenses have previously 

been very complicated. Simpli-
city is one of the principal factors 
contributing to the success of the 
new lens, which has only four 
components and yet gives ex-
cellent definition. Furthermore, 
this economy of components 
results in a greater efficiency of 
light transmission and also in the 
elimination of stray light, com-
pared with certain other zoom 
lenses. 

Semi-Automatic 

RADIO amateurs and many profes-
sional operators on this side of 

the Atlantic are beginning to acquire 
a liking for the semi-automatic type 
of morse key so popular in the 
U.S.A. Once the technique of 
handling it has been mastered it does 
unquestionably permit of sustained 
high speed sending with far less wrist 
fatigue than with most other types 
of key. 

It gets its description from the 
fact that the dot constituents of 
the morse characters are formed 
automatically by a vibrating spring, 
the speed of sending being governed 
by the position of " bob ' weights. 
The Eddystone model of the key 

is very well engineered and lends 
itself for adjustment to almost any 
speed of sending 
likely to be re-
quired by 
amateurs and most 
professionals. It is 
not a key that 
would normally be 
used for slow 

Eddystone semi-
automatic morse 
key with cover 
removed. The 
"bob" weights 
are set for medium 
speed of sending. 

Morse Key 
sending as its special properties 
show up best at high speeds. None 
the less it is quite capable of opera-
tion at 8 w.p.m. if required. This 
key has two " bob" weights for 
coarse and fine adjustment. 
A heavy die-cast base is used with 

rubber feet and there are also two 
holes for screwing it down. Actually 
the rubber feet counter any tendency 
to wander, but a more secure fixing 
is really desirable. It has a short-
circuiting switch and the whole is 
enclosed by an attractive cover 
finished in black crackle enamel and 
chromium. 
The makers are Stratton & Co., 

Ltd., Eddystone Works, Alve-
church Road, West Heath, Birming-
ham, 31, and the price is ¿3 17s 6d. 
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TYPES 6SA7 and 12SA7 are pentagrid frequency changers of 
specialised design, widely used in American radio receivers. They 

have now been superseded by the miniature types 6BE6 and 12BE6, but 

this substitution requires a change of socket. 
Good results may e'en be obtained by the use of types 6K8GT and 

12K8GT respectively, a slight connection change and a lead to the top 
cap being required. In all cases it will be necessary to re-align the 
receiver, preferably throughout. 

S KEY 65 

TYPES 65A7, 12SA7 

Heater Voltage 
Heater Current 

Anode Voltage 
Anode Current 
Screen Voltage 
Screen Current 
Control Grid Voltage 
Anode Impedence 
Conversion Conductance 

C 

TYPES 6K8GT, I2K8GT TYPES 66E6, 128E6 

CHARACTERISTICS 
TYPES TYPES TYPE TYPE 
6SA7 12SA7 6K8GT 12K8GT 
68E6 1213E6 
6.3 12.6 6.3 12-6 Volts 
0.3 0.15 0.3 0.15 Amp. 

250 
3.4 
100 
8.0 
o 

0.8 
0.45 

',..••••••,,••••••,' 

250 Volts 
2.5 mA 
100 Volts 
6.0 mA 
-,-3 Volts 
0.6 Meg. 
0.35 mAJV 

CHANGE VALVE GifIANGE SOCKET 

FROM 

6SA7 

I2SA7 

TO FROM TO 

CHANGE CONNECTIONS 

FROM OLD TO NEW 
SOCKET SOCKET 

OTHER WORK 

NECESSARY 

6K8GT 

12K8GT 
NO CHANGE 

Pin No. 8 

Pin No. 6 

Top Cap 

Pin No. 8 

Connect Pin 6 to Pin 8 
Re-align R.F., Oscillator 
and 1st IF. circuits 

6SA7 

12SA7 

6BE6 

128E6 

In 

Octal 

Miniature 
7 pin 
(87G) 

Pin No. 1 Remove 
2 Pin No. 3 

" 3 5 • 4,,  6 
OP 5 

6 •„ 2 
7 4 

. 8 

Re-align R.F., Oscillator 
and lut I.F. Circuits 

pima says.. 
Make sure of ordering 

your BRIM1STOR Cards . 

DINAH 
RADIO VALVES 

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY. SIDCUP, KENT. 

6SA7 
I 2SA7 

26 
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Recognised as the Most Reliable Valvehoiders 

THE MeMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY • ASEITEAD 3401 

"%Crill4U) libEttl%" 
A LABORATORY BUILT 

BEAT-FREQUENCY OSCILLATOR 
AT THE REASONABLE PRICE OF £30 

* Range 12-27,000 cis ± 1.5 db. 
* Output 4.5 watts constant 
* Level within 
± 0.25 db. from 40-12,000 cis. 

* Fully Push-Pull including Det. 

* True Sine Waveform 

* Moving Coil Type Output Meter 

* 50 cis Calibration Check 

* Precision Tuning Condenser 

  SOUND PRODUCT BY NAME AND NATURE. 
ALMOST INDISPENSABLE TO SERVICE ENGINEERS AND EXPERIMENTERS 

%OVUM SLATE% ILtb. SHOFFROOMS & OFFICES: 
37, ST. MARTIN'S LANE, W.C.a. 

Telephone: TEMple Bar 4284. 

WORKS: WEST STREET, FARNHAM, SURREY. Telephone: Farnham 6468/2/3. 
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AS one of the many functions 
of the general-purpose com-
munications receiver with 

which we are here concerned is for 
merchant ship work, it has been 
designed to comply with certain 
requirements laid down by the 
Postmaster-General as to specifi-
cation and performance. 
One of the requirements for a 

set of this kind is that it must pro-
vide a continuous frequency 
coverage over the band roo kc / s 
to 25 Mc / s. For certain ships a 
curtailed range may be per-
missible but in order to cater for 
all requirements the full coverage 
has been provided. In addition, 
an extra-low range of from 13.5 to 
26 kc / s is included. 
With this wide coverage the 

problem arises of where to place 
the intermediate frequency. Be-
low roo kc / s is not very satisfac-
tory, especially for reception over 
about r Mc / s. In this receiver the 
problem is neatly circumvented 
by providing two i.f.s and select-
ing the most suitable for the band 
of signal frequencies in use. 
The actual coverage of the re-

ceiver is somewhat greater than 
the minimum requirements for 
ship-bprne apparatus. There are 
eight ranges marked, for con-
venience, A to H inclusive. A is 
the highest frequency range and 
H the lowest. H coyers 13.5 to 
26kcis; G, 9 5 to 250 kc/s ; F, 
240 to 600 kc / s ; E, 585 to 
r,55okcis; D, 1.5 to 4 Mc/s: C, 
3.8 to 8 Mc/s; B, 7.7 to r6 Mc/s 
and A, 15.5 to 32 Mc / s. It will be 
seen that for ranges G to A in-
clusive there is a useful overlap 
in all cases. 
As regards the use of the inter-

mediate frequencies, on ranges H 
and F an if. of rrokc/s is used 
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TEST 111EPOUT 

REDIFON MODEL R50 
Wide- Range Tropicalized 

Communications Receiver 
The Redifon R5o 
communications 
receiver has an 
attractive front 
with well - bal-
anced controls. 

since it is well outside the cover-
age of either. On ranges G, E, 
D, C, B and A, one of which in-
cludes the 95- to 250-kc / s band, 
an if, of 465 kc/s is employed. 
This i.f. could not, for very good 
reasons, be used on range F 
which covers 240 to 600 kc / s. 
Nothing is to be gained by em-
ploying r kc / s on the higher 
frequency ranges as the image 

470E1 

MIXER 
ANODE 
(ECH 35) 

1.F. SELECTOR 
SWITCH 

signal discrimination would be 
somewhat unsatisfactory. 
The changeover from one i.f. 

to the other is automatic, being 
performed by the waveband 
switching so that the operator 
has no need to concern himself 
with it and, of course, mistakes 
cannot arise. Two complete sets 
of i.f. transformers and two 
crystal filters are embodied in the 
i.f. unit. The arrangement of the 
circuit between the mixer valve 
and the first i.f. stage is given in 
Fig. r which shows also the circuit 
switching for the two narrowest 
bandwidths. 

LI-

f'3-30pF 

L__ 

.1;1. 

3- 0 pF 

 <2,1> 

_J 

BANDWIDTH 

A 

 11.- TO 2nd IF 

:pi< II 
— / • — 

r, 

TO RF -IF 
A G C. GAIN CONTROL 

Fig. I. Arrangement of the circuit between the mixer and first i.f. stages 
in the Redifon R5o receiver. This includes part of the bandwidth switching 

and i.f. switching. 
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Redil on Model R50— 
In all there are five bandwidth 

positions; two include the crystal 
filter and give either r5oc/s or 
1.5 kc / s. The three other posi-
tions without the filter give 4, 
ir and 17 kc / s respectively. 
The narrowest bandwidth is 

obtained with the crystal filter 
working into a high-impedance 
load which in Fig. i is the r-Mfl 
resistor in the subsidiary circuits 
A or B. The next widest, .5 kc / s, 
is obtained by modifying the load 
into which the crystal works, in 
the case of either of the subsidiary 
circuits A or B, the- former on 
r to kc/s and the latter on 
465 kc/s, they are adjusted to 
provide an impedance of the 
order needed to open the band-
width to 1.5 kc/s. 
With the waveband switch set 

to any of the other three positions 
the crystals are short-circuited 
and the bandwidth is determined 
by the coupling between the 
primary and secondary circuits of 
the transformers in the latter part 
of the i.f. amplifier. The coup-
lings can be varied by switching 
in the appropriate parts of 

GRID 3F_d 
CF. 

465 keis 

330 pF 
1 

I I T InPF L5eotkiFI 
L__ 

110 kc/s 

I F. SELECTOR 
SWITCH 

E F 37 

e 

1000 

B ED TRIMMER 
4- SO pF 

tertiary coils 
which augment 
the inductive 
coupling between 
the primary and 
secondary wind-
ings. 

Looking down on 
to the top of the 
chassis with the 
screens removed 
can be seen, on the 
right, the i.f. sub-
assembly ; in the 
centre the ganged 
tuning unit and on 
the left the sub-
sidiary units. The 
switch assembly in 
the right - hand 
front corner is the 
metering network. 

In order to achieve adequate 
selectivity with the crystal filters, 
twelve high Q tuned circuits are 
employed in the i.f. amplifier on 
either r to kc /s or 465 kc / s. Each 
of the 24 circuits—r2 only are, 
of course, in use at any time—are 
temperature compensated, the 
dust iron cored coils having two 
padding capacitors across them, 
one of a negative and the other 
of a positive temperature co-
efficient. Trimming of the i.f. 
circuits is effected by adjustable 
dust cores. 
In all, three stages of amplifi-

cation are employed in this unit, 
the valves being EF3os. Two 

TO LAST IF 
TRANSFORMER &DC. DIODE 

THRESHOLD 
NOISE CONTROL 

6130kn 

SO k 

53kil 

CEOlaF 

&F. GAIN 
2Mfl 

22 kn 

AUDIO 

Fig. 2. The b.f.o. and noise suppressor circuits of the Redifon R5o. 
Included also is the " AVC-NS " switch. It will be seen that two complete 

circuits for zzo- and 465-kc/s i.f.s. are incorporated. 

only are included in the a.g.c. 
system and they receive a portion 
only of the total a.g.c. voltage 
available. 
The rear end of the set is 

reasonably orthodox, a double 
diode (EB34) acting as detector. 
and a.g.c. stage with another 
EB34 functioning as an optional 
noise suppressor. It can be 
switched in or out as required and 
there is also a control for setting 
the threshold point at which the 
suppressor begins to operate. 
D.C. voltage for automatic gain 

control is derived from the pri-
mary circuit of the last i.f. trans-
former and applied, after some 
delay, to the two r.f. stages, and 
as already mentioned, in part to 
two of the i.f. valves but leaving 
the mixer and last i.f. uncon-
trolled. 

In some communications re-
ceivers the a.g.c. system becomes 
inoperative when the b.f.o. switch 
is set for c.w. reception, but in 
the Redifon R5o a.g.c. continues 
to operate, but with a much 
longer time constant than for 
telephony. 

A.G.C. can, however, be sup-
pressed if desired and this facility 
is embodied in a four-position 
switch marked "AVC-NS." In 
one position a.g.c. functions as 
usual, in another it is inoperative 
and all control of volume is by 
the r.f. and a.f. gain controls, in 
a third position a noise silencer 
with a.g.c. is brought into circuit 
while in a fourth position the 
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noise silencer is used without 
a.g.c. 
Audio amplification is provided 

by an EF37 voltage amplifier and 
a 6V6 power valve with some 
negative feedback from the anode 
circuit of the 6V6 to the anode 
of the EF37. 

Because alternative i.f.s are 
provided, the b.f.o. stage must 
generate heterodyne oscillations 
for either the no- or 465-kc / s 
channels as required. An EF37 
valve and a parallel-fed Hartley 
circuit, with entirely separate cir-
cuits for each frequency, is em-
ployed for this purpose. Both 
circuits are temperature compen-
sated and the change from one to 
the other is synchronized with the 
i.f. selector. Details of the b.f.o. 
oscillator and of the noise silencer 
are given in Fig. 2. 

In order to obtain a good signal-
to-noise ratio and, perhaps what 
is of greater importance, an ade-
quate image signal discrimination 
on the higher signal frequencies, 
two r.f. stages with EF39 valves 
are provided. These are followed 
by a mixer consisting of the 
hexode part of an ECH35 and a 
separate oscillator, which function 
is performed by a L63 triode with 
its grid joined to the normal 
oscillator grid of the ECH35 for 
voltage injection. The triode 
anode of the ECH35 is earthed. 

There is little out of the 
ordinary in this part of the circuit 
except that each tuning capaci-
tor has dual sections of 224-pF 
maximum. One section only is 
used on the three highest ranges 
but both are used in parallel on 
all other bands. These circuits, 
and those in the local oscillator, 
are frequency stabilized by a 
combination of negative and posi-
tive temperature co-efficient 

Fig. 3. A separate triode is used for 
the local oscillator with injection 
into an ECH35 mixer. Temperature 
compensation is used in all oscillator 
circuits, the negative co-efficient 
type capacitors being identified by 
a short horizontal bar below the 

capacitance value. 

capacitors. The sectional circuit 
in Fig. 3, which shows the local 
oscillator, indicates these compen-
sating capacitors, the negative 
temperature type having a short 
horizontal bar below the capaci-
tance value. Also included is the 
dual tieing capacitor and the 
ascillator waveband switching. 

This receiver has provision for 
remote control and also for 
divessity reception if required. 
The screen grid supply lead for 
the i.f. and r.f. valves is accessible 
at the output socket and by 
simple switching, or by a relay, 
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periods up to this speed of 
sending. 
Power supply for this receiver 

is provided by a separate unit and 
normally this will I. a.c. operated. 
In addition to the usual rectifying 
and smoothing circuits the power 

330n 

3-30pF TLT  
1, 

0000 ‘•••••• 

3560 pF 2-BpF 

300 p¡ 2-8pf 

I,42SpF 

10OpF 2 8PF 

1,180 pF 

0•01µF T-

70pF 

3-30pF 

5-100à5, 

nopFE1-—1, F. 95.F 

1  

F-0 

â5-100pF 3-34F 

F" 

75C pf LI 
100pF 

g 3-30p 

5-100pF T°pF 
F-.20pF 

35 pF ioopF 

3-"PFW L- -52 PF 

3-1 00pF T -r  
 IF 16p 

S RAND 
SwITCH 

MIXER 
GRID 

(ECF135) 

1505F 

the voltage can be reduced so that 
the receiver is de-sensitized to 
such a degree that it can be em-
ployçd to monitor a telegraphy or 
telephony transmission. It can 
also be arranged for " break-in" 
operation when required up to a 
speed of about 40 words per 
minute. The time constants of 
the receiver permit recovery to 
full sensitivity in the " break" 

• • 

 II  

o oiµr 

GANGED WITH OTHER TUNING CAPACITORS 

unit contains a voltage regulator 
tube giving a stabilized h.t. 
supply to the mixer g2 grid and 
the oscillator anode. The a.c. 
consumption is 8o watts. For 
battery operation there is another 
power unit and this has a rotary 
converter for h.t. supply. There 
are also available supply units 
with rotary convertors for various 
d.c. voltages up to 220. 

D 
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Redil on Model R50— 
A receiver of such high selec-

tivity as the R5o must of neces-
sity possess extremely good 
frequency stability. From the 
brief foregoing description it will 
have been seen that quite a lot 
has been done to ensure that this 
condition prevails by the judicious 
use of temperature compensated 
circuits and stabilized voltages. 
But these precautions alone would 
be of little value unless they were 
supplemented by good mechanical 
rigidity. It is unusual to find 
quite such a massive construction 
as in the R5o. 
The individual sub-assemblies, 

as well as the main framework, 
are well braced to withstand the 
hazards of transit and to stand 
up to the stresses that must be 
imposed during rough weather on 
board ships at sea. Rubber sus-
pension is used for the r.f. unit, 
with which is incorporated the 
ganged tuning capacitors, largely 
to combat any likelihood of 
microphony. 
Although light alloy is used ex-

tensively in the construction of 
the set, it is not a light-weight 
receiver. The chassis alone 
weighs 55 pounds and, enclosed 
in a sturdy metal cabinet it weighs 
92 pounds. The dimensions are 
141 x 21 X 22¡in. 
The set is fully tropicalized and 

while miniature components are 
included no attempt is made at 
miniaturization. When out of its 
cabinet every part of the set is 
readily accessible which makes for 
easy maintenance and testing. 
In order that a quick check can 

be made on the set under working 
conditions a comprehensive 
metering system is embodied. A 
single meter is employed and this 
can be switched to measure the 
anode currents of r.f., oscillator 
and i.f. valves and the cathode 
currents of the a.f. amplifiers. 
The performance of the R5o is 

fully in keeping with what might 
be expected of a set of this kind. 
With a little care in tuning and 
judicious selection of the band-
width, a weak signal can be 
separated from between two quite 
powerful ones and held almost in-
definitely provided the trans-
mitter frequency is fully stabi-
lized. After the initial warming 
up the oscillators settle down to 
their work and remain remark-
ably steady. 
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The ht. smoothing is quite 
adequate and on the highest fre-
quency range in the 30-Mc/s 
region, c.w. signals are receivable 
with pure beat notes and without 
a trace of ripple due to mains 
frequency modulation. 
An epicyclic drive giving an 

8o to r reduction is employed for 
the main tuning control. It in-
corporates a spring-loaded chain 
of gears driving a subsidiary 
logging dial, which, in conjunc-
tion with an additional scale on 
the main dial, enables any station 
to be accurately logged. The 
logging dial is visible through an 
aperture just above the main 
scales and a single division repre-
sents about a ro-kc / s coverage at 
3o Mc/ s. At lower frequencies it 
is considerably less. Frequency 
calibrated scales are provided for 
each of the eight ranges. 
The R5o is made by Rediffusion, 

Ltd., Broomhill Road, Wands-
worth, London, S.W.L8, and the 
price of the cabinet model is £180. 
The set is also available with a 
panel for mounting in the stan-
dard r9-in rack. 

REMOTE CONTROL 
EXTENSION 

LOUDSPEAKERS 
TWO of the three new models in 

the " Stentorian " range of ex-
tension loudspeakers, made by 
Whiteley Electrical Radio, Mans-
field, Notts, are fitted with push-
button switches for remote control 
of the receiving set. 
The system is the Whiteley 

"Long Arm" remote control in 
which a relay controlling the main‘. 

"Beaufort" model with " Long 
Arm" remote control in the new 
" Stentorian " range of loud-

speakers. 

supply to the set is operated through 
three-wire extension leads from any 
loudspeaker position. When the set 

MORE COPIES OF 
"WIRELESS WORLD" 
As announced last month, the 
Government's decision to increase 
the allowance of paper for tech-
nical periodicals makes it possible 
to print more copies of Wireless 
World. Starting with the August 
issue (published 26th July) there 
should be enough for all anti-
cipated requirements. But the 
number of copies will still be 
limited, and so it will be necessary 
for an order to be placed with a 

newsagent. 

is switched on from another room, 
only the loudspeaker in that room is 
operative, all the others remaining 
silent. Alternatively, when the set 
itself is switched on manually, none 
of the extension loudspeakers will 
work unless specifically required. 

Six-inch permanent-magnet units 
with die-cast chassis are used in the 
" Bristol " loudspeakers which have 
plywood fronts with rounded 
corners and are enclosed at the back 
with perforations in thç covers to 
relieve back pressure. Constant-
impedance volume controls are fitted 
and a choice of output impedances 
is provided. 
The frontal dimensions of the 

"Beaufort" are 121in x ro-kin and of 
the " Bristol " rohin x 91m; both 
are 31in deep. Prices, with and 
without transformer, are: " Beau-
fort" 15s, £3 7s 6d; " Bristol " 
jz ros 6d, £2 r3s 6d. A cheaper 
model, the " Bedford," with in 
unit, but without the " Long Arm" 
control feature costs £2 5s 6d or LI 
ros 6d without transformer. 

NEWS FROM THE CLUBS 

Brighton.—Meetings of the Brighton 
and District Radio Club are now held 
on Tuesdays at 7.30 in the club's new 
headquarters at the Eagle Inn, 
Gloucester Road. Sec.: L. Hobden, 
17, Harlington Road, Brighton, Sussex. 
Exeter and District Radio Society is 

organizing a 7-Mc/s d.f. contest on 
Woodbury Common on July 3rd, which 
is open to other clubs. Sec.: E. G. 
Wheatcroft, 27, Lower Wear Road, 
Countess Wear, Exeter, Devon. 
Slough.—Readers in the Slough, 

hacks, area who are interested in the 
formation of a radio society in the dis-
trict are invited to a meeting to be 
held at 7.30 on June 30th at the Slough 
Public Library. Acting Sec.: F. J. T. 
Tuckfield, i, Quaves Road, Slough. 
Southend.—The transmitter, G5QK, 

of the Southend and District Radio 
Society will be demonstrated at the 
Leigh-on-Sea Horticultural Society's 
Show at Chalkwell Park, on July 9th 
and also at the Scouts' International 
Jamboree at Rochford from August 
13th to 20th. Sec.: J. H. Barrance, 
M.B.E., Swanage Road, Southend-on-
Sea, Essex. 
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INDOOR TELEVISION AERIAL 
Compressed Dipole for Strong-Signal Areas 

By N. M. BEST and P. J. DUFFELL (Antiference Ltd.) 

W ITHIN a radius of ap-
proximately five to ten 
miles from the television 

transmitter at Alexandra Palace, 
the standard dipole-and-reflector 

I 

EARTH ROD 

AERIAL 

TO RECEIVER 

COAXIAL LINE 

À 

Fig. z. Grounded quarter-wave 
aerial. 

aerial system, mounted at chim-
ney level, provides a greater sig-
nal than is absolutely necessary 
for the operation of a receiver. 
For installations nearer to the 
Alexandra Palace, even a single 
dipole without reflector may be 
sufficient to overload the set at its 
lowest sensitivity level. The in-
sertion of an attenuator between 
aerial and receiver then becomes 
necessary. 
In practice, it is found that an 

aerial mounted indoors gives satis-
factory results over a fairly wide 
area. The physical dimensions of 
the standard H-type aerial make 
it unsuitable for indoor installa-
tion, and the indoor aerial is usu-
ally made physically smaller than 
the standard dipole, with some 
attendant loss in electrical effici-
ency. 
The most important factors to 

be considered are : — 
(a) Sensitivity. 
(b) Bandwith (the aerial must 

cover sound and vision channels). 
(c) Feeder matching (normal 

receiver input is approximately 70 
ohms and the feeder must have 
the same impedance). 
The first two factors (a) and (b) 

may be affected by altering the 
shape of an aerial, and (c) is 
affected by any change of aerial 
input impedance. 
There are several possible ways 

of constructing small television 
aerials. 

The grounded quarter-wave 
aerial is one in which the earth is 
replaced by a half-wave horizontal 
rod, the centre of which is at earth 
potential. It is sketched diagram-
matically in Fig. r and in prac-
tice, using co-axial cable, the inner 
conductor is connected to the bot-
tom of the vertical quarter-wave 
rod, and the outer conductor to 
the centre of the earth rod. 
The input impedance of this 

type of aerial is approximately 40 
ohms, and the effective height is 
half that of a standard dipole. 
Although it is suitable for instal-
lation in a loft, it is physically 
cumbersome because of the earth-
ing system. 
A second form of aerial is 

known as the bent-rod type, and 
is probably patterned on an 
American type of aircraft an-
tenna. The effect of bending the 
rods is an increase of bandwidth 
and a loss of sensitivity. Com-
mercial types of this aerial are 
made to be installed in the V of 
the roof. The sensitivity is usu-
ally low because the pick-up por-
tion is the projection of the in-
clined rod on the vertical plane. 
A dipole of normal shape can be 

physically shortened by capacit-
ance end loading or inductance 
loading. Capacitance loading in-
volves mechanical difficulties and 
may be ignored, but an induc-
tively loaded aerial is compara-
tively simple to construct. 
The first two kinds of aerial re-

ferred to are only really suitable 
for installation in a loft. Many 
set owners, however, live in blocks 
of flats and similar buildings, and 
are often not permitted to install 
outside aerials. One disadvantage 
of an aerial installed in a living-
room is that it is particularly 
susceptible to alterations of the 
electrical field due to movement 
of persons in the room; but with 
a careful choice of aerial position 
this effect can be greatly reduced. 
In any case, during a television 
broadcast it is hardly likely that 
there will be sufficient movement 
of persons to cause annoyance. A 
useful type of indoor aerial, there-

fore, would be one suitable for 
either the living-room or the loft, 
and the design of such an aerial is 
discussed in this article. It is 
based on a simple inductively 
loaded dipole with a maximum 
overall length of approximately 
five feet six inches. 

Consider the case of a dipole 
shortened to five feet and using 
rods of fin diameter. 
In order to make the system 

resonant at 45 Mc /s it requires 
loading with an inductance of ap-
proximately 2.o µH, and it then 
has an input resistance at 45 Mc /s 
in the region of 20 to 30 ohms. 
The coil loading, of course, nar-

rows the bandwith, and it is esti-
mated to be approximately 3 db 
down at 43.6 and 46 Mc / s. Ob-

An aerial mounted 
indoors gives satis-
factory results over 
a fairly wide area. 
It is usually made 
physically smaller 
than the standard 

dipole. 

jections to this method are, there-
fore, the narrow bandwidth and the 
low input resistance. If the feeder 
mismatch is considered through-
out the band, then the bandwidth 
becomes narrower still. Some im-
provement can be obtained by in-
creasing the diameter of the rods, 
but they have to be unwieldy in 
size to get the necessary band-
width. 
The reactance of a dipole varies 

with frequency either side of re-
sonance in the manner shown in 
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Indoor Television Aerial— 
in Fig. 8. The uncompensated 
compressed dipole, curve (b), 
shows a reactance varying from 
—57 ohms to + j37 ohms and 
considered in conjunction with 
curve (b) of Fig. 7, shows a very 
poor ratio of reactance to resis-
tance at the edges of the band. 
The compensated compressed di-
pole, curve (c) is inductive 
throughout the band varying from 
+522 ohms to + 54 ohms. It 
can be seen that the ratio of re-
actance to resistance compares 
favourably with that of the 
standard dipole, and provided 
that the measured input resistance 
is mainly useful radiation resis-
tance and not loss resistance, the 
aerial bandwidth should be com-
parable with that of the standard 
dipole. Actual field strength 
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Fig. 7. Curves of aerial input resistance. 

measurements showed the com-
pressed dipole to be — 6 db ± 
db down in sensitivity on the 
standard dipole throughout the 
band, thus substantiating the 
results expected from impedance 
measurements. 

In order to match the com-
pressed dipole to a 7o-ohm feeder 
a series resistor of approximately 
30 ohms was added, but as the 
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aerial was only intended for use 
in high signal-strength areas the 
additional loss is tolerable. The 
dotted curve (d) 
in Fig. 7 shows 
the input resis-
tance presented 
to the feeder by 
the combination, 
and the aerial-
to-line matching 
(70-ohm feeder) 
is shown for the 

Fig. 8. Curves of 
aerial input re-

actance. 
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the television band and gives a 
picture definition comparable with 
that of the standard dipole. 

ey 

60 

40 

20 •••••• 

(C) 
,...--

0 

20 
40 (a) ( b ) 

60 

60 - • --

standard dipole and the com-
pressed dipole with and without 
series resistance in Table 2. The 
Table shows comparisons of 

matching in terms 
of the reflection co-
efficient p. 

— z. 
P —  ZR Zg 

and becomes zero 
when ZR, the ter-
minating imped-
ance, equals Z„, the 
line impedance; i.e., 
reflection is elimin-
ated. 

Inductively load-
ing a dipole aerial in 
order to reduce its 

overall length and make it suit-
able for indoor installation, results 
in loss of bandwidth and sen-
sitivity. Successful compensa-
tion for the loss of bandwidth 
can be obtained, however, by 
the use of a short-circuited 
stub matching line of very low 
impedance which, in combination 
with the loaded dipole, provides 
useful reactance cancellation over 

TABLE 2 

Comparison of aerial to line matching of normal dipole and compressed dipole 
(Z of line = 70 ohms). 

Frequency 
(Mc,/s) 

41 
42 
43 
44 
45 
46 
47 

Reflection Coefficient (Percentage) 

Normal 
dipole 

Compressed dipole with 
matching resistor 

Compressed dipole without 
matching resistor 

44% 
38% 
19.7% 
6.3% 
11.6% 
21.8% 
22.6% 

25% 
19.7% 
14.3% 
6.3% 
6.1% 
9.9% 
13.5% 

56.2% 
48.2% 
40.8% 
31.5% 
38.0% 
48.2% 
52.5% 

4i 44 

FREQUENCY (Mc's) 

46 47 

As the aerial is mainly intended 
for use in areas of good signal 
strength the loss of sensitivity is 
tolerable and is far outweighed by 
the advantage of the reduced size, 
approximately to one-half of that 
of the ordinary dipole. 

" DIALLIST'S " PROBLEM 

•T HIS 
should not be read until the 

simple problem set in " Random 
Radiations" (page 279) has been tackled. 
The correct answer is (6). When capaci-
tors are connected across a source of h.t. 
voltage the p.ds across them depend on 
their leakage resistance and not on 
their capacitance. Suppose 2,000 V is 
applied to two series capacitors, one 
of which has an insulation resistance 
of 300 Mû and the second an insulation 
resistance of roo MO. Then there wEl 
be a p.d. of r,5oo V across the first 
and of 500 V across the second. If both 
are rated at 1,000 V d.c. working the 
first will soon break down. The full 
voltage will then be applied to the 
second, which will also break down. 

In practice it is not possible to manu-
facture capacitors of identical insula-
tion resistance. In France, at any rate, 
the provision of individual shunt re-
sistors is compulsory. The resistance 
of these is less than the insulation 
resistance of the capacitors, but high 
enough to ensure negligible losses. 
Owing to the presence of these re-

sistors it does happen that the 
capacitors are discharged rapidly when 
the source of h.t. voltage is switched 
off. Hence, if you plumped for (e) you 
may award yourself a gentle pat on the 
back 

Civil Aviation Communications.—A 
second edition of the Civil Aviation 
Communications Handbook (MCAP5) 
has been published. It contains the 
international regulations and communi-
cations procedures with which aircraft 
registered in the United Kingdom have 
to comply. It is obtainable, price 
7s 6d, from H.M. Stationery Office. 
The pamphlet " Radiotelephony Pro-
cedure" (MCAP46) continues in use as 
the standard reference document for 
Part I of the qualifying examination 
for the Flight Radiotelephony Opera-
tor's Certificate of Competency. 
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THE " BELLING-LEE" PAGE 
Providing technical information, service and advice in relation 

to our products and the suppression of electrical interference 

The Siting of Aerials 
We claim that " Belling-Lee " 

television aerials are mechanically 
and electrically superior, but if 
erected without due regard to local 
interference, and/or the proximity 
of a corrugated iron shed or gas 
holder, then the" Belling-Lee" best 
is no better than the cheapest worst. 
No aerial is a " cure all," some are 

made better than others, stand up 
to the weather, without leaning away 
from the prevailing winds, etc. 
Some have had superior electrical 
knowledge built into them, which 
tells when used in fringe areas. 
We consider it bad practice to 

recommend the most expensive aerial 
of a range when a cheaper model will 
suffice. 
Both the " H " type *r and the 

" Veerod "*2 (inverted " V ") are, 
in their own way, ideal for the 
elimination of interference ; the" H" 
is the most expensive in our range 
and the " Veerod " one of the 
cheapest. 
We have seen an announcement 

in a Midland paper to the effect 
that it is not possible to know what 
will be the best television aerial to 
erect until the Midland Transmitter 
is on the air. " Belling-Lee" 
have put up many hundreds 

of aerials for 
the Midland 
Transmitter and 
many hundreds 
more have been 
erected by 
worthy com-
petitors. If the 
installations 
are entrusted 
to recognised 
firmswith plenty 
of experience 
of this work in 
the London and 
home counties, 
then there is no 
need to worry. 

If however, 
someone with-
out the neces-
sary experience 
puts up a tele-
vision aerial, 
then there may 
be trouble from 
double images 
or " ghosts," 

A " Viewrod" 
'H' type aerial. 

or the obvious local source of inter-
ference may be ignored and con-
sequently the wrong type of aerial 
installed. To take a case in point, 
the " Belling-Lee " " Veerod" has 
sharp minima at right angles to the 
direction in which it is pointing, 
whereas the "H" type has a minimum 
behind the dipole: one experienced 
in these matters makes full use of 
such characteristics for the removal 
of " ghosts" or interference. Again, 
sometimes it is advantageous to use 
the building on which the erection 
is being carried out to screen the 
dipole from obvious interference 
such as a busy cross road, and in 
other cases height is the most im-
portant thing. Experience of hund-
reds of such cases is most useful. 
The average wireless Dealer will 

not make mistakes that he cannot 
rectify when 
the time 
COMPS 

A ". Veerod" 
television aerial 
mounted on a 

chimney. 

Hum in the Receiver. 
We have heard a lot about hum-

ming aerials, and we have cured this 
trouble, but we have recently had a 
number of requests to cure hum in 
the receiver. Now, this is a form of 
interference that we do not claim to 
cure. The hum is a low frequency 
phenomenon which may be mains 
borne on D.C. mains or an inherent 
property of the receiver itself. 
Our interests are in radio frequency 

interference, which, as readers of this 
page know, shows up on the picture of 
a television receiver as "ghosts,"spots, 
feathering, or bars, and on the sound 
channel, or on broadcast receivers as 
crackles, plops, bangs and sizzling 
noises whch may be eliminated from 
the receiver by the use of one or more 
of the following methods :— 

I. Correct choice and siting of an 
outdoor aerial. 

2 For broadcast reception, an 
anti-interference aerials 3. 

3. Fitting a mains filters4. 

This suppressor 
filters the output 

of a mains outlet socket. 
List No. L300/3 1 amp. 

Wires that carry and re-radiate 
interference. 
We have recently been asked to 

confirm whether or not " wires used 
for wired wireless " radiate inter-
ference. The answer is that they can 
and do. So do telephone wires, and 
overhead fire alarm wires, but of 
course the worst offenders are over-
head mains, in villages where the 
houses are wired with V.I.R. taken 
in at roof level. 
• r. " Viewrod" television aerials for 

Midland frequencies. 
L652/LM " H" type with 8ft, 
light alloy mast and chimney 
lashings, £6 /5!-. 
L652/C " H " type with mast 
head cap for customer's own 
wooden mast, £2/17/6. 
L652/1.- " H" type with mast 
head cap and chimney lashings 
(less mast), £5/7/6. 
The London equivalents for 
items 2 and 3 are L5o2/C, £4/8/-, 
L5o2/L, £6/6/-. 

•2. " Veerod " television aerial. Attic 
mounting. L6o5 London, 
£2/12/6. L646 Midland, £2/5/-. 
" Veerod" chimney mounting with 
metal mast. L6o6 London, 
£4/10/-. L635 Midland, £4/2/6. 

•3. " Skyrod " vertical collector with 
" Eliminoise " anti-interference 
transformers and cable. L638/K 
Chimney mounting, £10/-f-. 
L638/CK Mast mounting (less 
mast), £81151-. 
L3o8/K " Eliminoise " kit with 
6oft. wire span and cable etc. 
Complete £6/6/-. 

*4. Set lead suppressors. L3oo/3 
z amp, £2/19/6. L3o5 (2 amp.), 
sometimes suitable for television, 
£3/3/-. 

"Viewrod," " Skyrod" and 
"Eliminoise" are registered trade 
marks. " Veerod " registration 
applied for. 

BELLING & LEE LTD 
CAMBRIDGE ARTERIAL RD.. ENFIELD. MIDDX., ENGLAND 
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S.R.E. for all purposes   
Philips have supplied through traders 

and others throughout the world S.R.E. 
for almost every conceivable application. 
While specialized equipment is produced 
whenever necessary, a very wide range of 
standard apparatus units minimizes the 
need for this, and simplifies installation 
and maintenance. 

114 What expression should 
be used to refer generally 

to amplifiers, and related 
apparatus ? " Public 
Address ? " This hardly 
applies to gear that may 
well be used in private for 
purposes other than addres-
sing. " Sound Equipment" 
This can also mean tom-
toms, or brewery apparatus 
in sound condition 
We have adopted the 

Navy's term " S.R.E." or 
"Sound Reproducing 
Equipment", as in our sub-
mission there is no other so 
accurate or so generally 
applicable. 

As it can be shown to be much better 
engineering practice to use one large 
amplifier instead of a lot of little ones 
to feed one load, the standard range 
includes three large rack amplifiers. 

Features include triode valves through-
out, four push-pull stages, no electrolytics, 
and three separate anode supplies. 

250 watt  List Price £255 

500 „   List Price £325 

1,000 „  List Price £425 
S.R.E. available through the trade 

on hire purchase or rental terms. 

PHILIPS 

weer every normal need 

PHILIPS ,WCTRICAL 
Amplifier Dept., Century House, Shaftesbury Avenue, London, W.C.2. 

(A48t) 

This is the new list giving descriptions 
of the 162 Standard types of " Somerford" 

Transformers and Chokes together with 

details of 28 types of Replacement com-
ponents suitable for commercial receivers 

This COMPLETE range will meet ALL your normal needs 
The requirements of the Electronic Industries are many and varied. It is 
to meet such demands that the " Somerford " range of Transformers and 
Chokes exist. No matter whether you are engaged in radio, the manu-
facture of industrial or domestic appliances, or laboratory work, if you 
are looking for components that will give you accuracy and dependability 
at an economical cost, you will do well to choose GARDNER products. 
Research, skill and modern manufacturing methods have been combined 
to produce components that will withstand the most arduous working 
conditions and meet the exacting demands of present day standards. The 
" Somerford" range comprises 162 different types—a type for every 
normal need. 

Ready for IMMEDIATE DELIVERY 

Full details and specifications will be sent on request 

ARDNERS 
SOMERFORD : CHRISTCHURCH : HANTS 
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ELECTRONIC CIRCUITRY 
Selections from a Designer's Notebook 

By J. McG. SOWERBY (Cinema Television Ltd.) 

LAST month a scale of two 
-1—i counter was discussed and its 
. mode of operation explained. It 
will be remembered that by com-
bination of n scale of two circuits, 
a division ratio of N --= 2' can 

be obtained. This 
series of numbers 
(2, 4, 8, 16, 32, 
64, . . . etc.) is 
only occasionally 
useful, so it will 

be worth discussing how other 
division ratios can be obtained. 

It was pointed out last month 
that the scale of two shown was 
essentially a symmetrical circuit, 
and it may be said to possess 
two-fold symmetry. If now an 
analagous circuit can be designed 
having r-fold symmetry, where r 
is any number greater than 2, it 
may be expected to have a 
division ratio of r. Many such 
circuits have been developed at 
different times, and they are 
commonly called ring counters.' 
One with which the writer is 
familiar' 3 will now be discussed 
as a representative of its class. 
In order to see how such a ring 
circuit is constructed, it is only 
necessary to consider a ring of 3, 
as from it rings of greater number 
can be derived by analogy. 

Fig. r shows a ring of three 
which follows much the same plan 
as the scale of two already 
discussed. All those components 
which have the same value are 
similarly labelled in order to make 
the symmetry more apparent. In 
the waiting condition only one 
valve is conducting, and since 
there are three valves there are 
three possible stable states. As 
before the energising pulse is 
applied to the common cathode 
connection across the resistor R k. 

Each valve has associated with it 

Electronic 
Counters 

For example. C. E. Wynn-Williams, Proc. 
Roy. Soc., Vol. 132, p. 295, 1931. C. E. Wynn. 
Williams, Proc. Roy. Soc., Vol. 136, p. 312, 1932. 
W. B. Lewis, " Electrical Counting." C.U.P., 
1942. 
s T. C. Nuttall, Brit. Pat. No. 572,884. 

S. S. West, Electronic Eng., Jan. 1947, p. 3; 
Feb. 1947, p. 58. 

a potentiometer network R3, R3, 
in order to repeat a fraction of the 
anode potential changes at a d.c. 
potential suitable for the grids. 
The grids of the three valves are 
connected to the points PA, PB 
and P0 through " averaging " re-
sistors 12,, and it will be seen that 
each grid is connected to the 
anodes of all other valves. As the 
circuit is entirely symmetrical 
when power is first applied any 
valve may become conducting--it 
is a matter of chance. 
Let us assume that VA IS 

conducting initially. Then the 
potential at P, is less than that 

Fig. 1. Ring of three counting circuit. 

PB and P„. We may loosely 
say that the potential at P, is 
" negative" and that it is " positive " 
at P, and Pc. Now consider the 
grid of V. It is fed through equal 
resistors, R4, to one positive (Pc) 
and one negative (PA). The grid 
of Vc is connected to one positive 
(P,) and one negative (PA). The 
grid of VA is connected to one 
positive (P,) and a second 

359 

positive (Pc). Hence the grid of 
VA must be positive with respect 
to the two grids by an amount 
sufficient to ensure that VA con-
tinues to conduct. As VA alone is 
conducting, the common cathode 
potential must rise slightly above 
the grid potential of V, (assuming 
no grid current). Consequently 
the grid potentials of VB and V, 
must be more negative with 
respect to the common cathode 
than that of VA by an amount 
sufficient to hold both at or 
beyond cut-off. 

If now a short positive pulse of 
sufficient amplitude is applied to 
the input terminal, V, will be 
momentarily cut-off. Its anode 
potential will rise in consequence 
and this rise is preferentially trans-
ferred to the grid of VB through 
the coupling condenser. When 

the input pulse subsides the grid 
of VB is left momentarily more 
positive than that of any other 
grid, so that the circuit locks itself 
into the second stable state with 
V, conducting, and the other two 
valves cut off. It is easy to see 
that another input pulse transfers 
the conduction to Vc, and after a 
third pulse the original state is 
resumed. Obviously one (positive) 
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Electronic Circuitry— 
pulse can be derived from any one 
of the anodes for three input 
pulses, and the circuit divides 
pulses by three. The buffer stage 
discUssed last month is quite 
suitable for driving this ring, and 
also for extracting an output 
pulse. 
A ring of greater number than 

three can be derived directly from 
Fig. z provided it is remembered 
that there must be a symmetrical 
d.c. connection from every grid 
to every other anode, and at first 
sight there seems to be no reason 
why a ring of any number should 
not be made. There is a practical 
limit here, however, because con-
duction in one valve must provide 
a potential change at all other grids 
sufficiently large to hold all other 
valves at or beyond cut-off. If we 
make the simplifying assumption 
that the resistances R 4 of Fig. r 
are infinite, it is found that the 
potential available to cut off each 
valve other than the conducting 

one is only —a  times the change 
r — 

of anode potential of the conduct-

ing valve; where a --- 
R3 

R2 + R3 
and r is the number of valves in 
the ring. Hence the larger r is 
made, the more difficult does it 
become to design for entirely 
reliable operation. In practice, 
of course, the resistances R4 are 
not infinite, so that the position 
is rather worse than is indicated 
above. 
The maximum number r which 

can be attained in practice depends 
on factors additional to those 
mentioned. For example by 
making the R1 resistances of Fig. I 
very large the anode potential 
change of the conducting valve 
can be increased, but as this 
resistor is shunted by stray capaci-
tance a reduction in maximum 
counting rate must be expected. 
With sufficient care in design and 

using modern high-slope valves 
with a very short grid base, a ring 
of ten, capable of operating at 
5o—roo kc/s, could probably be 
constructed successfully. 

In practice, of course, there is 
little point in attempting a ring of 
ten directly, as it is both easier and 
more economical to use a scale of 
two and a ring of five in cascade. 
A scale of 12 might be constructed 
from two scales of 2 and a ring of 
three. A scale of roc, could con-
veniently be made up thus:-
2 x 5 x x 5 = roo; and a 
scale of a gross :-2 X 2 X 3 X 2 
X 2 X 3 = 144. Since any 
number other than a prime can 
be reduced to a product of primes, 

(o) 

next month we shall consider how 
the missing numbers may be 
filled in. 

THYRATRONS are frequently 
used in d.c. circuits as sensi-

tive relays, firing on the applica-
tion of a small voltage pulse. It 
is a property of a thyratron that 
once the valve has broken down 

the grid has no 
further control. 

Extinguishing To extinguish the 
Thyratrons abrrceaikt istbuesualb.tto. 

supply tempo-
rarily, as shown in Fig. z(a), 
with the resetting switch S. 
An alternative method of re-

R, 

LOAD 

SECONDARY 
CIRCUIT ( b ) 

Fig. 2. Two methods of resetting a thyratron. 

it is obviously only necessary to 
make rings whose division ratios 
are prime numbers. Of these, 
3, 5 and 7 are quite practicable, 
while II or more would usually 
be regarded as tricky and doubtful. 
Thus with rings of 3, 5 and 7 allied 
with scales of two, a division ratio 
of any number reducible to factors 
not exceeding 7 can be made. 
By this means division ratios of 
2, 3, 4 5 6 7 8 9 IO, 12, 14, 

15, 16, 18, 20, 21, 24, 25, 27, 28, 

30 . . . etc. can be obtained and 

OUR COVER 
VIBRATOR TESTING at Plessey's, Ilford, forms the subject of this month's 
cover illustration. With the equipment illustrated input and output 
voltage and current are tested using a standard vibrator and transformer 
capable of taking a load up to 30 watts output. The frequencr of the 
vibrator reed and contact closure times are also given, as percentage 
figures. The oscillograph provides a cross check of the operating condi-
tions and the waveform illustrated indicates that the three *essential 
components — transformer, buffer capacitor and vibrator — are matched. 

setting a thyratron, which is 
occasionally useful, is shown at 
(b). A resistance R, is placed in 
series with the load, and a con-
denser C is momentarily short-
circuited to the negative h.t. line 
with the switch S. The time 
constants CR, is long enough to 
maintain the potential across C 
less than the running voltage of the 
thyratron for the time required 
to ensure de-ionization—generally 
zoo microseconds is sufficient. The 
resistance R is used to ensure that 
C is discharged immediately prior 
to the closure of S. This arrange-
ment is sometimes useful, for 
example when only a single-pole 
change-over contact is available 
for resetting, and some secondary 
circuit must be reset with the 
other contact as shown at (b). 
There is nothing very novel about 
this arrangement; the same method 
of arc extinction is often used 
in d.c./a.c. convertors. 
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CATHODE-RAY TUBES FOR TELEVISION 
Diameter of Tube Neck 

By H I LARY MOSS, Ph.D., M.Brit. I.R.E. ( Chief Engineer, Electronic Tubes, Ltd.) 

(Concluded from p. 205 June issue) 

IN all the foregoing work, when comparing tubes of different 
sizes, it has been assumed 

that all linear dimensions except 
those of the actual triode have 
been multiplied by k. This 
assumption does not wholly agree 
with normal commercial practice, 
since it is customary to maintain 
constancy of neck diameter. 

It was stressed in the introduc-
tion that the solution of these 
cathode-ray tube problems de-
pends entirely on the postulates 
made. However the complexity 
of the solutions varies greatly 
with the postulates. We saw for 
example that to postulate con-
stancy of cathode loading involves 
appreciably more working than 
the assumption of constant beam 
current. And if we inject the 
still additional requirement that' 
the neck diameter is to be constant 
then the treatment is still further 
complicated: 

This arises because we can no 
longer use postulate (r); that is, 
the principle of geometrical 
scaling. This principle requires 
that all the linear dimensions of 
the system must be scaled and we 
are now deliberately departing 
from this by multiplying the 
screen diameter by k, while main-
taining constancy of size in the 
deflector-coil region. 
A solution therefore demands 

special knowledge of the effects of 
deflection. The following addi-
tional fact is necessary and 
sufficient to solve the problem of 
change of screen size at constant 
resolution. • 
" If the beam width, coil shape 

and size, and the scanning angle, 
are all kept constant, then the 
deflection defocusing is propor-
tional to the distance between the 
centre of deflection and the 
screen." 

In this statement the term 
' deflection defocusing' means the 
difference in the linear size of the 
spot at the centre and the edge 
of the screen. The application of 
postulate (2) enables us to deduce 

that the deflect ion defocusing 
is independent of the anode 
potential.' 
We now illustrate this by 

repeating the solution of the first 
problem, with the additional re-
quirement that the neck diameter 
and scanning coils are to be 
unchanged. The general theory 
is a little too cumbersome to be 
given here, but the method can be 
seen by reference to Fig. 3. In 
the original tube the crossover at 
T is imaged by the thin lens at 
XY on to the screen at S. CD 
represents the centre of deflection. 
The derived tube has its screen 
at S', where it is assumed that 
the axial position of S' is such 
that for constant scanning angle 
the diameter of S' is k times the 
diameter of S. Now the resolution 
of the derived tube is to be the 
same as that of the 
prototype. Therefore 
the deflection defocu-
sing is to be k times 
as great as on the 
prototype just as the 

spot diameter when un-
deflected is also to be k 
times as large. But 
the distance from the 
centre of deflection to 
the screen on the derived 
tube will be very nearly k 
times that on the prototype. 
Hence it follows from the 
extra fact given about deflec-
tion theory that the condition of 
making the deflection defocusing 
k times as large on the derived 
tube is closely approximated by 
maintaining constancy of beam 
width Fe in the deflector coils. 
Since we are keeping constant 

"Simplification of Cathode Ray Tube 
Design by Application of the Theory of Simili-
tude." H. Moss J. Tel. Soc., Diarch 1946. 

beam angle from the triode, the 
new position for the focusing coils 
is found by projecting back lines 
from S' through C and D. These 
cut the rays from the triode at 
X'Y' which is the new position 
for the focusing coil. 
On the prototype tube the linear 

magnification between the triode 
ES 

and spot is M, = — and on the 
TE 

AS' 
new tube it is M 2 ' Let the 

TA 

crossover diameter on the proto-
type tube be 4. Then with the 
previous notation, the require-
ment of constant resolution gives 

kMILI M,X,J 

VV1 — VV, 
Equation (8) compares with (2) 
and differs only on account of the 
change in geometrical magnifica-
tion brought about by the alteration 

of the position of the 
focusing coil. 
As in the first problem 

equation (1) defines the 
condition of equality 
of screen brightness, so 
that (1) and (8) permit 
us to calculate V, and 
A. M, and M 2 are most 

' easily found graphically 

•••.. 

••••.. , 

• • (8) 

Fig. 3. Geometrical 
derivation of tube of 
larger screen diameter 
keeping neck diameter 
and scanning angle 
constant. Note that 
only the conical portion 
of the glasswork is 

changed. 

Approximation based on the value 
of 1112/M, 

Provided that the process of 
extrapolation is not carried too 
far, examination of the geometry 
of typical television cathode-ray 
tubes will convince the reader that 
the ratio M2/14, is very nearly equal 
to k. If we now insert this value 
in equation (8) we immediately 
get, after cancellation of common 
terms, 

1/VV, = A/VV, .. (8a) 



262 

Cathode-Ray Tubes for Television 
which oddly enough is exactly the 
same equation as that relating to 
the earlier case where the neck 
diameter was varied in proportion 
to the screen diameter and the 
spot size was to be held constant. 
The solution of this equation 
together with ( 1) has already been 
given (2nd column, Table r) this 

• 
TABLE 2 

Basic Operation 
Screen Diameter 
multiplied by k 

Associated Operations Neck diameter, scan-
ning coils constant. 
Position of triode in 
neck constant. Focus 
coil moved towards 
triode (if k>1). 
Scanning angle con-

stant, see Fig. 3. 

Geomet- 
rical 

Triode 
Dimensions x kiln x k1 (1 fps) 

Changes 
Made 

Cathode-
grid 

Spacing* 
x k2;* x k2 3(14 n) 

Anode 
Voltage 

x le n x k2 (i 4 n) 

Electrical 
Changes 

Cut-off 
Voltage x 1 x k413(11 n) 

Made Grid Drive x 1 X k4/3(1+n) 

Scanning-
Coil 

Current 
x k' n x k" 1+n) 

Beam 
Current x 1 x k21(i+n) 

Spot 
Diameter x k x k 

Effects 
Produced 

Beam 
Angle a x 1 x I 

Screen 
Brightness x I X I 

Cathode 
Loading x i/k2,* x 1 

* This adjustment to be made additionally to that 
effected by the scaling of the whole triode. 
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being the case of constant beam 
current. The solution of (8a) 
with (3), (4), (5) and (7) has also 
been given (column 4, Table r) this 
being the case of constant cathode 
loading. 
However to avoid any possible 

confusion this working is repeated 
in Table 2, since the postulates are 
entirely different, and the 

identity of 
(8a) with a 
previous 
equation is 
merely coinci-
dental. 
One import-

ant fact 
emerges from a 
comparison of 
Tables r and 2. 
Compare 
column 2 in 
Table z with 
column I in 
Table 2. Both 
operations re-
sult in a picture 
linearly k times 
as large as on 
the prototype 
and of the same 
surface bright-
ness. Both 
operations re-
quire the same 
increase in 
anode voltage 
and the same 
increase in 
cathode load-
ing. But 
the opera-
tion on Table 
where the neck 

diameter is increased in propor-
tion to the screen diameter gives 
no increase in spot size, whereas 
the operation on Table 2 maintain-
ing constant neck diameter results 
in the spot diameter being multi-
plied by k. We are entitled to 
conclude that the operation on 
Table r yields a tube of higher 
intrinsic performance than that 
given by Table 2, since we 
normally seek to obtain the 
smallest spot size, all other factors 
being constant. This fact is a 
result of the use of a larger neck 
diameter (and greater neck length) 
on the tube derived by Table 1. It 
is a valid general deduction that 
the absolute electrical perform-
ance of a tube of given screen size 
can be improved by an increase 
in neck length and neck diameter. 

APPENDIX 
Grid voltages are always referred 

to cathode potential. The triode is 
said to be modulated when the grid 
potential is such that cathode 
current flows. For any fixed 
geometry and fixed anode voltage, 
denoted by V, there is a definite 
negative grid voltage, denoted by 
Ve, at which cathode current just 
ceases to flow. V, is termed the 
cut-off voltage. The grid voltage V, 
is always assumed to lie between the 
cut-off voltage and zero, but positive 
grid voltages are excluded. The grid 
drive, Va, is defined as the magnitude 
of the difference between the cut-off 
voltage V, and the actual grid 
voltage V,. It is the grid voltage 
measured with respect to the cut-off 
voltage. It is clear from the above 
definitions that negative grid drive 
has no useful meaning and that we 
are only concerned with positive 
values of Va. 

TABLE 3 

Anode 
potential 

(kV) 

Grid 
potential 

(V) 

Width of raster 
to make 400 

lines just merge 
(S) (mm) 

3 — 30 73 

SvV 

127 

4 — 40 69 138 

5 

8 

— 50 62 139 

— 8o 48 136 

9 — 90 45 135 



July, 1949 Wireless World 

For all practical purposes the 
cut-off voltage V. is proportional to 
the anode voltage V, geometry being 
held constant. Furthermore the 
author has shown elsewherel that to 
useful engineering accuracy, the 
cathode current 1k in most normally 
proportioned triodes is given by 
Equation (6). Thus the cathode 
current increases as the 7/2 power of 
the grid drive fie constant cut-off 
voltage. 
This equation, it will be noted, 

does not explicitly involve the triode 
geometry except in so far as this 
affects V. for a defined anode 
voltage V. In point of fact it would 
be astounding if so simple a law 
could accurately represent the cathode 
current for an arbitrarily wide range 
of triode shapes. Although it does 
not do this it is a useful guide. 
Reference r gives further information 
on the limitations of this formula. 
When the grid of the tube is made 
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Fi g. 4. 4. The relation between the 
beam angle a and the grid voltage 

of the tube. 

more positive (i.e., the grid drive is 
increased) then the beam angle in 
Fig. r(b) is also increased. Very 
roughly, the beam angle increases 
linearly with drive as shown in 
Fig. 4. Here the idealized shape of 
the beam angle/grid voltage curve 
for varying cut-off voltages is dis-
played where the cut-off voltage 
variations are due to change in anode 
potential only and are not due to 
changes in triode geometry. It will be 
seen that the maximum beam angle 
oocurs at V, = o and is independent 
of the anode potential. This last 
fact is a consequence of postulate 
(2). It can further be showni that 

0.27 IVal 
sin a —D .. (a) fs  

where D is the grid • hole diameter 
and f the anode-to-grid spacing. 

Another very important conse-
quence of Fig. 4 and Equation (a) 
is that the beam angle a remains 

" Electron Gun of the Cathode Ray Tube— 
Part 2." By H. Moss. J. Brit. Instn Radio 
Env; June 1948. 

constant if both the modulus of the 
grid voltage and the anode potential 
are multiplied.-by the same constant. 

Fig. 5. The relation between 
tube anode voltage and screen 
brightness is shown here. The 
crosses represent measurement 
values for a raster zo crn by 
zo cm and a beam current of 

30 µA. 

Postulate No. 3 depends on 
experimental evidence which is 
given in Fig. 5. This shows a 
typical screen-brightness/anode-
voltage curve for a ¡ o-in diameter 
television cathode-ray tube. The 
beam current and raster size 
were all maintained constant 
throughout. The fluorescent 
material was zinc sulphide 
(mixed components—blue and yellow 
—giving an approximate white 
response). The curve can be approxi-
mated by a straight line on log/log 
paper thus revealing an approximate 
' power' law. It will be seen that 
the curve bends over somewhat 
towards the higher voltages pre-
sumably due to partial onset of 
" screen piling." The value of ' n,' 
which averages 1.67, is considerably 
higher at the lower voltages. This 
emphasizes the necessity of not 
extrapolating the results of Tables 
and 2 too far. 

Postulate No. 4 depends on the 
assumption that the definition of 
spot diameter is in terms of a ratio 
of current density at the ' edge ' to 
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maximum density at tits centre. If 
screen saturation is negligible this is 
equivalent to a brightness ratio. 

PO 2 3 4 5 6 7 8 9 10 

ANODE VOLTAGE (kV) 

The measurement must therefore 
be based on a technique which is 
consistent with this definition. One 
such method is as follows. 
A fixed number of lines is applied 

to form a raster, and the latter is 
contracted in a direction at right 
angles to the direction of each line 
until the lines just merge into each 
other. The width of the raster Sis then 
proportional to the spot diameter. 

Table 3 summarizes such measure-
ments for a to-in television cathode-
ray tube. 400 lines each 150-mm 
long were used. The last column 
indicates that SVV is nearly con-
stant so justifying the principle. 
The latter however also has an 
appreciable basis in theory. 

PORTABLE 
THE Baird Portable Television set 
.1- which measures 18¡ in x 17 in 
x 23¡ in and weighs 37 lb, is of the 
transformerless type and is suitable 
for a.c. or d.c. mains. It is a super-
heterodyne with one signal-fre-
quency amplifier. There are two 
i.f. stages in the vision channel and 
one in the sound. Noise limiters are 
fitted to both channels. The e.h.t. 
supply is from the line flyback. 
The unusual feature of the set, by 

which its title of portable is 
justified, is the use of the mains 
lead as an aerial. The 
mains lead is fitted with a fil-
ter unit at about one half-
wavelength from the set. This 
effectively isolates the half-
wave section from the mains 
and so enables it to function 
as an indoor aerial. 
The set is listed at 

£47 15s 6d plus £16 17s 4d 
purchase tax and at a recent 
demonstration performed ex-

Baird portable television 
receiver. 

TELEVISION 
cellently under conditions of severe 
interference. It is manufactured by 
Scophony-Baird, Ltd., Lancelot 
Road, Wembley, Middlesex. 

Another new product of this firm 
is a magnetic-tape recorder which is 
designed for use with 8, 9.5 and 
16 mm cine-film projectors and per-
mits a synchronized running com-
mentary to be added to any silent 
film. The Cine-Soundmaster costs 
.75 gns, and can be used with 600, 
1,200 or 4,800ft reels of tape suit-
able for 200, 400 or i.60o ft of film. 
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WORtD OF WIRELESS 

B.B.C. Charter • Teleciné Equipment at 

A.P. • Olympia Plans • Birthday Honours 

Committee of Inquiry 
QINCE announcing the constitu-
b-, tion and terms of reference of 
the B.B.C. Committee of Inquiry 
the Lord President of the Council 
has stated that Sir Cyril Radcliffe, 
who was appointed chairman, has 
had to resign owing to his appoint-
ment as Lord of Appeal. He is now 
Lord Radcliffe. His successor has 
not yet been announced. 
The terms of reference of the Com-

mittee, which consists of eleven 
members including the chairman, 
are: " To consider the constitution, 
control, finance and other general 
aspects of the sound and television 
broadcasting services of the United 
Kingdom (excluding those aspects of 
the overseas services for which the 
B.B.C. is not responsible) and to 
advise on the conditions under 
which these services and wire broad-
casting should be conducted after 
December 31st, 1951 [when the pre-
sent Charter ends.]" 

N.P.L. Annual Visit 

mubi interest was shown by 
visitors this year in the 

Electronics Section, where com-
ponent parts of the A.C.E. (auto-
matic computing engine) are being 
developed and made to the require-

ments of the Mathematical Division. 
Generators of pulses of ¡-µsec dura-
tion and iiisec spacing were demon-
strated, and also a " dy-namicizing " 
circuit for translating decimal 
numerals into binary form, in 
which the presence or absence of any 
power of 2 in sequence is indicated 
either by a pulse or space. With 
this system a number with to signi-
ficant figures on the decimal scale is 
registered in 30 µsec, and can be 
kept in storage until required by 
circulating in a closed circuit, part 
of which involves the transmission 
of sound waves in a column of mer-
cury. 

Also in the Electronics Section 
was a display comprising the N.P.L. 
moisture meter and some simple de-
vices involving photo-cells and 
capacitive effects to advertise the 
fact that the N.P.L. is willing to 
collaborate with manufacturers in 
the application of electronics to in-
dustry. 

New Equipment at A.P. 
--rWO new sets of teleciné equip-

ment, one made by Cinema-
Television, and the other by E.M.I., 
have been installed at Alexandra 
Palace, where they are now being 
used for televising films. 

TELEVISING FILMS. General view of the new teleciné apparatus recently 
installed at Alexandra Palace. On the left is part of the E.M.I. equipment 

- and on the right that supplied by Cinema-Television. 

flh l'CIC%S IA 0 11 July, 1949 

The method employed is broadly 
the same in both sets. The prin-
cipal components are a projection 
cathode-ray tube, an optical system, 
a film projector, and a photo-multi-
plier tube. A scanning pattern, with 
an aspect ratio of 5: 2, is traced on 
the fluorescent screen of the cathode-
ray tube by the electron beam, and 
two images of this pattern are pro-
jected by the optical system onto 
the gate of the projector. 
The film runs continuously 

through the projector at a speed 
equivalent to 25 frames per second, 
and each film frame is exposed for 
1/50th second first to one scanning 
image, and then to the other, by 
the action of a rotating shutter. The 
light that passes through the film is 
focused on to a photo-multiplier 
tube, which generates the picture 
signal, and the signals corresponding 
to the exposure of each frame to the 
two scanning images combine to give 
an interlaced signal. Though the 
aspect ratio of the scanning pattern 
on the face of the cathode-ray tube 
is 5: 2, this is increased to an effec-
tive ratio of 5:4 by the motion of 
the film. 

Radiolympia 
PLANS for Radiolympia (Sept. 

28th to Oct. 8th) are going 
ahead steadily and space has now 
been allocated to over 150 exhibi-
tors—a reduction of some twenty on 
the 1947 figure. Although details 
of manufacturers' exhibits are not 
yet known some of those to be 
shown by Government Departments 
have been announced. 
A supersonic experimental tank 

demonstrating the principles of 
radar will be among the exhibits of 
the Radar Research and Develop-
ment Establishment of the Ministry 
of Supply. T.R.E. will be showing 
a radiosonde balloon which auto-
matically transmits variations in 
the humidity, temperature and 
pressure during its ascent to 39,000 
ttet. The need for tropicalization of 
components and packages will be 
exemplified by samples having 
undergone tests at the Ministry's 
Tropical Testing Establishment in 
Nigeria. 
The Dept. of Scientific and Indus-

trial Research will be showing for 
the first time at this year's exhibi-
tion. The plotting of storm areas by 
radio — from information received 
from four forecasting centres—will 
be shown by D.S.I.R. which will 
also be demonstrating the means 
employed for forecasting the maxi-
mum usable frequencies for radio 
communication. 
The radio and radar control of air-

craft at London Airport will be 
shown on a working model of the 
main runway. 
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B.B.C. Appointments 

CONSEQUENT upon L. \V. 
Hayes' resignation as head of 

the B.B.C. overseas and engineering 
information department to take up 
the post of vice-director of the 
Comité Consultatif International des 
Radiocommunications in Geneva, 
changes in the organization of the 

F. C. McLEAN, M.B.E., B.Sc. 

B.B.C. engineering division have 
been announced. 
The overseas engineering informa-

tion department, the engineering 
secretariat, and the engineering 
training department have now been 
formed into what is to be known 
as the engineering services group 
with F. C. McLean, M.B.E., B.Sc., 
as head of the group and E. L. E. 
Pawley, M.Sc., as his assistant. H. 
Wilkinson, B.Sc., becomes head of 

and F. Williams, B.Sc., 
head of the engineering secretariat. 
Dr. K. R. Sturley continues as head 
of the engineering training depart-

ment. 

BIRTHDAY HONOURS 

0.13.E. He was deputy inspector from 
194o-1944 and was in the C.P.O. over-
seas telecommunications department 
until 1948 when he was appointed 
inspector. 

W. H. Oliver, controller of telecom-
munications in Malaya, becomes an 

S. A. Williams, A.M.I.E.E., engineer-
in-charge of the B.B.C.'s high-power' 
short-wave transmitter at Skelton. 
Cumberland, is appointed an M.B.E. 

J. Leiper, chief rigger at the Cable 
and Wireless receiving station at 
Somerton, Soin., has been awarded the 
British Empire Medal. 

H. Faulkner, B.Sc., M.1.E.E., deputy 
engineer-in-chief, G.P.O., has been ap-
pointed a C.M.G. He joined the de-
signs section of the G.P.O. engineer-in-
chief's office in 1913 and after serving 
in the Royal Engineer's Signal Corps 
(1914-1918) he was transferred to the 
G.P.O. radio section. He was a mem-
ber of the team responsible for the 
design of the Rugby station and was 
its first officer-in-charge ( 1925). He has 
held a number of executive offices and 
is now responsible for the radio de-
velopment and radio maintenance 
branches. He was joint leader of the 
British delegation to the recent high-
frequency broadcasting conference in 

Mexico. 
C. S. Franklin, M.I.E.E., the " cre-

ator of beam wireless" who was recently 
awarded the Faraday Medal by the 
I.E.E., has been appointed a C.I1E. 
He retired from Marconi's W.T. Co., 
after 40 years' service, in 1939. 

T. A. Davies, inspector of wireless 
telegraphy. G.P.O., is appointed an 

OBITUARY  

\Ve record with regret the death of 
N. R. Campbell, Sc.D., who was in the 
(;.E.C. research laboratories from 1919 
to 1944 when lie retired. He was aged 
69. Prior to joining the G.E.C. he 
was appointed to the Cavendish Re-
search Fellowship at Leeds University 
and was for a short time at the 
National Physical Laboratory. His 
research work was very varied ranging 
from investigations into the mechanism 
of the discharge of spark plugs to the 
theory of " noise " in thennionic valves 
and circuits. It was on the latter sub-
ject that he contributed, with others, 
a number of articles to our sister 
journal, Wireless Engineer. He was a 
Fellow of the Institute of Physics. 

We also record with regret the death 
of J. G. Wright, a founder member of 
Wright and Weaire, Ltd. He retired 
in 1945 from active participation in 
the company which he formed in 1919. 

The death is also announced of R. E. 
Gale, who was manager of the high-
frequency and instrument sections of 
Philips works at Tooting. Ile was aged 
47 and had been with the company 
twenty years. 

facilities for post-graduate teaching 
and research in tbis field, lie was at-
tached to T.R.E. during the war and 
has been on the staff of the City and 
Guilds College since Ise. 

PERSONALITIES 

Sir William Coates has been appointed 
chairman of the Government Television 
Advisory Committee in succession to 
Lord Trefgame who has held the 
position for nearly four years. Sir 
William is also a member of the 
recently appointed B.B.C. Committee 
of Inquiry. 

Kathleen A. Gough, B.Sc., A . M.I.E.E., 
chief physicist in the research and de-
velopment laboratories of the Dubilier 
Condenser Company, has been elected a 
Fellow of the Institute of Physics. 

Brigadier E. J. H. Moppett has been 
seconded from Army duties to become 
chief inspector of electrical and mech-
anical equipment in the Ministry of 
Supply. Most of his 26 years Army 
service has been in Royal Signals. He 
was in charge of signal communica-
tions during the evacuation of Pales-
tine and has just vacated a Deputy 
Director of Signals' appointment at 
the War Office. 

E. C. Cherry, M.Sc. (Eng.), 
A.M.I.E.E., has been appointed to the 
City and Guilds Readership in Tele. 
communications endowed by Standard 
Telephones and Cables to provide 

IN BRIEF 

Increases of (,,, roo " sound " licences 
and 6,75o television licences during 
April brought the tetal in Great Britain 
and Northern Ireland at the end of the 
month to 11,823,000. 

St. Paul's Sound System.—A sound 
reinforcement system has been installed 
in St. l'aul's by Pamphonic Reprodu-
cers, a subsidiary of Pye, to combat 
the famous echo of the cathedral. This 
has been done by fitting the loud-
speakers under the chairs. To obviate 
the need for connecting wires, an in-
duction system has been adopted. The 
output from the amplifiers is fed via a 
control desk in the nave to large wire 
loops on the ceiling of the crypt. Cop-
per bands round each of the rows of 
chairs equipped with speakers provide 
the necessary pickup. 

"Radio Valve Data ".—This publi-
cation is now available in a second 
impression (with amendments to date of 
issue). It gives characteristics of 
1,600 British and American receiving 
valves and replaces the former Valve 
Data Supplement which, in pre-war 
days, was a much-appreciated annual 
feature of Wireless World. The price 
is 3/6, or, by post from our Publisher, 
3/9. 

E. L. E. PAWLEY, MSc. (See 
B.B.C. Appointments "). 

Birmingham Television.—The modi-
fications to the " Superheterodyne Tele-
vision Unit," described in the February 
and March, 1949, issues, necessary for 
the reception of transmissions from 
Birmingham will be given in our next 
issue. 

C.R.T. Guarantee.—Although the 
I3ritish Radio Valve Manufacturers' 
Association does not consider an ex-
tension of the basic guarantee period 
of six months on cathode-ray tubes 
justifiable or economic, it has decided 
to amend the provision of the exist-
ing guarantee. Up till now the guaran-
tee period for free replacement of tubes 
has been six months and that on a re-
placement tube the balance of the 
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guarantee period on the original tube. 
It has now been decided that for a 
trial period of twelve months from 
June 1st, each tube, including free re-
placements, shall carry the full six 
months' guarantee. 

S.T.C. Endowment _Standard Tele-
phones and Cables has endowed a 
Readership, to be known as the Henry 
Mark Pease Readership in Telecom-
munications, in the City and Guilds 
College of the Imperial College of 
Science and Technology, South Ken-
sington. The late Henry Mark Pease 
was managing director of S.T.C. until 
1928 and took an active part in the 
formation of the British Broadcasting 
Company being one of its original 
directors. E. C. Cherry, M.Sc. has 
been a ppointed to the Readership. 
(See Personalities.) 

Moulded Insulating Materials for use 
at frequencies greater than ro kc a are 
covered by a new British Standard 
(B.S. 1540 :1949). It deals with six 
classes of materials—fused silica, 
vitreous materials, ceramics for in-
sulators, ceramics for dielectrics, 
rubber-base materials and synthetic 
resins. It specifies tests for the 
mechanical strength and electrical 
properties of each class. The Standard 
is obtainable from the British Standards 
Institution, 24 Victoria Street, London, 
S.W.r, price 5s. 

Receiver Cabinet Design will be 
among the subjects illustrated at the 
exhibition provided by the Chicago 
Institute of Design which will be held 
in Murray House, Petty France, 
London, S.W.r, from June 28th to 
July "29th. 

EleCtronics Exhibition.—The fourth 
annual electronics exhibition organized 
by the North-Western Branch of the 
Institution of Electronics will be held 
at the College of Technology, Man-
chester, on July 19th from 2.30 to 
9 p.m. and on July 20th and 21st from 
ro a.m. to 9 p.m. An exhibition of 
scientific films arranged by the Man-
chester. Scientific Film Society, will be 
included. Admission will be by ticket 
obtainable from Dr. J. A. Darbyshire, 

Kershaw Road, Failsworth, Man-
chester. 

" The Ionosphere and the Propogation 
of Radio Waves" is the main subject 
for consideration at the summer meet-
ing of the Physical Society to be held 
in Cambridge from July 14th to 16th. 
The speakers will include Professor 
S. Chapman (Queen's College, Oxford), 
J. A. Ratcliffe (Cavendish Laboratory, 
Cambridge), Dr. A. C. B. Lovell, (Man-
chester University), G. Millington and 
S. B. Smith (Marconi's W.T. Co.) and 
representatives from the Radio Re-
search Board and the B.B.C. The fee 
for non-members is ro/- per day. 
Further particulars are obtainable from 
the Physical Society, r Lowther 
Gardens, London, S.W.7. 

Television Construction.—A con-
structors' group of the Midlands Centre 
of the Television Society has been 
formed and particulars of the monthly 
meetings, which are held in Bournville, 
are obtainable from the Secretary, R. 
Baxendale, 50, Alcester Road, Birming-
ham, 13. 
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Cavity Magnetron Award.—The 
Royal Commission on Awards to Inven-
tors has granted £.36,000 to be shared 
among the three scientists responsible 
for the development of the cavity mag-
netron. They are Professor J. T. 
Randall, Professor of Physics, London 
University, Dr. H. A. H. Boot, and 
Professor J. Sayers, both of Birming-
ham University, 

Radio Navigation.—The Thomas 
Gray Memorial Prize ( 1948) of ao was 
awarded by the Royal Society of Arts 
to Capt. J. Klinkert, an instructor at 
the Sir John Cass Nautical School, 
London, for his essay on " The Appli-
cations of Radar to Navigation." 

Eddystone " 680 ".—A typographical 
error appeared in Stratton's advertise-
ment on page 3 of the June issue. The 
length of the scale was given as " equal 
to nineteen inches per range." This 
should be ninety. 

Scottish Branch of the Engineers' 
Guild was inaugurated at a meeting 
held in Glasgow recently. This is 
the fifth branch of the Guild to be 
formed during the past few months. 

FROM ABROAD 

Italy has ordered 46 high-constancy 
crystal-drive equipments from Marconi's 
for synchronizing its many broadcast-
ing stations which will have to share 
wavelengths as, under the Copenhagen 
Plan,_ Italy has only three exclusive 
frequencies. The monthly frequency 
drift of these equipments is given as 
not more than 2 in I'. 

Finland is to install a new loo-kW 
medium-wave Marconi broadcasting 
transmitter. The special aerial coupling 
and tuning units for the directional 
aerial to be used in conformity with 
the provisions of the Copenhagen Plan 
are also to be provided by Marconi's. 

Pakistan's Director of Radio is pro-
posing to install receivers in schools 
and for community listening and is de-
sirous of securing information from 
British manufacturers on sets that they 
are in a position to supply for the 
purpose. Most of the sets will need 
to be battery fed. Particulars should 
be forwarded to Z. A. Bokhari, Radio 
Pakistan (H.Q.), Karachi, Pakistan. 

Exporting Television. — Scophony-
Baird have appointed D. E. Wiseman, 
who was, until recently, the company's 
production and sales director, as over-
seas representative and he is now visit-
ing North America to investigate poten-
tial markets for the Baird transformer-
less a.c. / d.c. television set which 
employs a mains aerial. 

South Africa.—Four more "5-kW 
medium-wave transmitters, making ten • 
in all, are to be supplied by Marconi's 
to the South African Broadcasting 
Corporation. 

India.—The Indian Minister of In-
dustry and Supply has stated that the 
output of the four firms manufacturing 
broadcast receivers is 25,000 a year. 
He also stated that it is proposed to 
establish a State radio factory for the 
manufacture of a variety of equipment 
ranging from transmitters to com-
ponents and valves. 

South Africa.—Provisions are made 
in the amended Broadcast Bill now 
before the South African Government 
for the South African Broadcasting 
Corporation to be permitted to erect 
transmitters outside the Union. Under 
the existing Act the activities of the 
S.A.B.C. are restricted to within the 
Union. Tenders have been invited by 
the Corporation for the supply of 
transmitters for the new commercial 
programmes which it is hoped to 
radiate by the end of the year. 

Denmark.— Transmissions from Den-
mark's experimental television station 
began on May 1st. Some details of 
the Philips transmitter were given in 
our May issue. 

Nairobi's bilingual broadcasting ser-
vice, which is provided by Cable and 
Wireless, Ltd., is to be augmented by 
the addition of a new 2-kW medium-
wave transmitter ordered from Mar. 

ni  

INDUSTRIAL NEWS 

Marconi's 'narine communication re-
ceivers " Mercury " and " Electra " 
have been granted the P.M.G.'s certi-
ficate of type approval as conforming 
to the recently issued specification for 
ships' general purpose receivers. 

Welwyn Electrical Laboratories,..... 
All departments of this company, ex-
cept the London sales office, are now 
at the new factory at Bedlington 
Station, Northumberland. (Tel.: Bed-
lington 2181.) 

Ekco.—The Public Hall, Hadleigh, 
Essex, which was purchased by E. K. 
Cole in 1946 for use as a store, is to be 
used by the company for the produc-
tion of broadcast receivers thereby 
releasing space at the main factory 
for the additional production of tele-
vision sets. 

Advance Components, Ltd., advise us 
that the damage caused by the recent 
fire at their factory at Back Road, 
Shernhall Street, Walthamstow, Lon-
don, E.,7, is not as extensive as was 
at first estimated. Production has been 
resumed but deliveries of some types 
of signal generator and constant-
voltage transformers may be delayed a 
little. 

Lee Products (Great Britain), Ltd. 
have transferred their head office and 
main distributing centre to 90 Great 
Eastern Street, London, E.C.2. (Tel.: 
Bishopsgate 3o93.) 

Kaysales, Ltd., manufacturers of 
" Precision" receivers, have taken 
over the Electronics Section of the 
business of S. H. Muffett, Ltd., of 
Mount Ephraim Works, Tunbridge 
Wells, Kent, and M. Lebar has joined 
the company as chief engineer. 

G.E.C. Research Laboratories have 
taken a 2r-year lease of a building in 
the Wembley Exhibition Grounds as an 
additional laboratory. 

Industrial Finishes Exhibition.—The 
exhibition of industrial finishes planned 
to be held in September has been post-
poned .to September, 1950. Details are 
obtainable from the Organizing Secre-
tary, 26 Old Brompton Road, London, 
S.W.7. 
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All types of 
MICROPHONES, 

STANDS 

and SPEAKERS 
available from 
stock including 
12 in. GOODMAN 
P.M. SPEAKER 

• 

30-Watt RECORD 
REPRODUCER 
in metal case 

PRICE 30+ Gns. 

• 

10-Watt RECORD 

REPRODUCER with 
MICROPHONE 
STAGE, in case 

PRICE 25+ Gns. 

• 

CP20A AMPLIFIER 

for A.C. Mains and 
I2- volt Battery 

PRICE £28.0.0 

"SUPER FIFTY WATT" AMPLIFIER 

r --11 

This AMPLIFIER has a response of 30 c s. to 25,000 c s. within 
+db, under 2 per cent, distortion at 40 watts and 1 per cent. at 
15 watta, including noise and distortion of pre-amplifier and 
microphone transformer. Electronic mixing for microphone and 
gramophone of either high or low impedance with top and bass 
controls. Output for 15 250 ohms with generous voice coil 
fedback to minimise speaker distortion. New style easy access 
steel case gives recessed controls, making transport safe and easy. 
Exceedingly well ventilated for long life. Amplifier complete in 
steel case, with built-in 15 ohm mu-metal shielded microphone 
transformer, tropical finish. As illustrated, Price 361 Gras. 

FOUR-WAY ELECTRONIC MIXER 

This unit with 4 built-in, balanced and screened microphone 
transformers, normally of 15-30 ohms impedance. Has 5 valves 
and selenium rectifier supplied by its own built-in screened power 
pack: consumption 20 watts. 
Suitable for recording and dubbirg, or large P.A. Installations since 
it will drive up to six of our 50 watt amplifiers, whose base 
dimensions it matches. The standard model has an output 
impedance of 20,000 ohms or less, and any impedance can be 
supplied to order. Price in case with valves, etc., £ 24 

OUR FRIENDS OVERSEAS 
are invited to write for Export Terms 

LIMITED 

257-261, THE BROADWAY, WIMBLEDON, 
LONDON, S.W.19, ENGLAND 

TELEPHONES: LIBerty 2814 and 6242-3 

TELEGRAMS: " VORTEXION, WIMBLE, LONDON" 
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$gCîf' BEADIE ZULU? 

We refuse to tangle 
with fishermen on 

the niceties of their 

piscatorial pastime... 

we're too fly for that! 

But fishing is also 

a great Industry in 

which the use of 

electronics to pinpoint 

the exact positions 

of shoals of fish 

saves time and money, 

and sweetens salty tempers. 

The tempers of the 
Electronic and Elec-

trical Industries will 

also be soothed by 

the performance of 

Parmeko Trans-

formers-cast 

them a line. 

PARMEKO of LEICESTER 
Makers of Transformers for the Electronic and Electrical Industries. 

e! 
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THE LOWEST EVER 
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NIGH POWER 
FLEXIBLE 

PROTOCELL 
CABLE 

VERY LOW 
CAPACITANCE 

TELEVISION 
MINDED? 
Improved Postal Course at 

Greatly Reduced Price 

In view of the rapidly increasing interest in Television 
and our large number of enrolments, we have reduced the 
price of our BASIC TELEVISION POSTAL COURSE 
by 25%. At the same time the scope of the course has been 
increased by including comprehensive material dealing 
with the latest television receiver techniques. 
The course covers the examination for the Television 
Service Engineer's Diploma set jointly by the Radio Trades 
Examination Board and the City & Guilds Institute. 
Where desired, selected lessons are available at an appro-
priately reduced price. Many other courses in RADIO, 

MATHEMATICS, INDUSTRIAL ELECTRONICS, etc. 
are available. 

It ..Ite for FREE BOOK LEI to 1) pi. 16, 

E.M.I.INSTITUTES 
13, GROVE PARK ROAD, LONDON, W.I. CHIswIck 1417/8 

Auociated with 

MARCONIPHONE 

COLUMBIA 

ETC. 

0138 
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THIS symbol (presumably 
short for " quality factor ") 
has become generally ac-

cepted as the prime virtue where 
r.f. components are concerned. 
It has even been incorporated 
in trade names. So recent state-
ments that Q-meters don't read 
Q may have sounded to some like 
a tampering with the eternal 
verities. 
What exactly is- Q ? Although 

it has been in common use for so 
long it has been slow to be 
officially recognised. Perhaps 
that is because a thing that has 
gone about with several different 
meanings seems hardly respectable 
in official circles. 

Its roots lie in the early days 
of broadcasting, when trans-
mitters were low-powered and 
none too easily heard with the 
single-valve or crystal receivers 
of that period. So the demand 
was for tuning coils that would 
make the most of the feeble r.f. 
voltages picked up. Next, when 
stations multiplied in number 
and power, the problem was not 
so much to tune in the wanted 
station as to tune out the un-
wanted ones. All this time the 
wireless amateurs' papers were 
full of advice on coils—practical 
advice on how to wind better 
coils, and theoretical advice on 
the underlying principles. It was 
shown that the coil which could 
give the strongest signals was 
also the most selective (though the 
optimum tapping or coupling 
depended on which quality was 
needed most). 
The first prescription for 

achieving this double benefit was 
to reduce the r.f. resistance as 
much as possible. While quite 
true sa far as it went, this was not 
the whole truth—it was soon 
realised that coil A might have a 
lower r.f. resistance than coil B 
and yet be less efficient in the 
two essential respects of sensi-
tivity and selectivity. A resis-
tance of 20 ohms would be bad 

How Many Kinds Are There? 

By " CATHODE RAY" 

in a medium-wave coil, but good 
in a long-wave coil. To make a 
fair comparison one had to take 
into account their inductances, 
and the frequencies at which 
they were used. So the need 
was felt for a single figure that 
would include all the factors 
concerned. • 

As a matter of general principle 
a standard of goodness, or a 
" figure of merit," is preferable 
to a standard of badness such as 
r.f. resistance. 
That was where the term 

" circuit magnification" or 
" magnification factor" (abbrevia-

Fig. s. Simple 
resonant circuit, 
with injected 
voltage y. The 
resulting voltages 
across C and L 
are in opposite 
phase and (at 
resonance) equal, so that react-
ances of C and L cancel one 
another out and the strength of 
current in the circuit depends only 

on R. 

tion " m ") came in.* It was 
based quite simply on the ele-
mentary principle of resonance, 
as shown in Fig. 1. If the 
frequency of the " input" or 
series voltage, y, is adjusted to 
make the reactances of L and C 
equal, they cancel one another 
out, leaving R as the sole impe-
dance of the circuit so far as y is 
concerned. The current is there-
for equal to y/R. But this current 
flows through C and L, and sets 
up voltages across them, equal to 
the current multiplied by their 
reactance. As the reactances 
are equal and the current is the 
same, the voltages are equal, and 
can both be denoted by V. 
Reckoning from the inductive 

• As far as I have been able to trace, the 
earliest use of voltage magnification as a 
standard of coil efficiency was made by S. 
Butterworth (Experimental Wireless and Wire-
less Engineer, May, 1926, p. 267). 
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reactance, 2 IrfL (abbreviated to 
we have: 

coL 
V = 

The interesting thing, of course, 
is the ratio of V to y, because V 
is the " output " voltage, which 
can be used or passed on to the 
next stage; y being the input, 
derived perhaps from an aerial or 
a valve coupled by a primary 
winding. In any reasonable 
tuning circuit V is considerably 
greater than y, so it was natural 
to call V/1/ the magnification. We 
have, then: 

V 0.,L 
m _ 

o R 

If we reckon from the capacitive 

reactance, 1/0.1C, we get m = 
iaCR' 

which comes to the same thing— 
in Fig. 1, at least. 

Instead of approaching the 
matter in this theoretical way, one 
may prefer to inject an actual 
voltage into a real tuned circuit 
and measure the output voltage 

V 
across it ; m is then directly — . 

In the course of time the 
Americans, thinking on similar 
lines, began to use the expression 
" Q " As it was usually defined as 
coL 

it was generally assumed to 

be another name for " m," which 
it has tended to oust. But some 
slightly different definitions of Q 
appeared from time to time; and 
in the absence of prompt and firm 
action by acceptable authority, a 
state of uncertainty set in, and 
the term " Q" was generally 
avoided by the most precise 
people. Everybody else, how-
ever, found it too convenient for 
such scruples to prevail, and a 
Q-meter became one of the most 
used tools in almost every radio 
laboratory, while lots of people 
who hadn't the least idea what it 
really meant discovered in Q a 
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Q— 
valuable addition to their sales 
talk. 
Many people in the radio 

business can get along quite well 
with the single easily-absorbed 
fact that a high Q means good 
selectivity and signal amplifica-
tion. That is the great merit of 
the expression; it means some-
thing in terms of practical results. 
One does not need a university 
education to grasp its general 
significance. I take it, however, 
that if you were content with 
rough ideas you wouldn't be 
reading this; so we will now 
proceed to consider the meaning 
of Q in greater detail. 
' Most of the controversy on the 

subject arises from the fact that 
no actual circuit is so simple as 
Fig. r. L, C and R are shown 
there as separate components, 
but of course that is a theoretical 
simplification. R represents the 
total of the various forms of 
resistance and loss throughout the 
circuit. Normally most of it is 
the resistance of the coil, so L and 
R together are often assumed to 
represent the coil: but the capaci-
tor is bound to have some resis-
tance, so for more exact analysis 
One would divide R into two 
portions, attached to L and C 
respectively. We shall see later 
that if R is not substantially 
smaller than cd. and icie it is 
necessary to be particularly care-
ful how m and Q are defined or 
measured. 
Other complications occur be-

cause in practical circuits the 

Fig. 2. A tuning 
coil can be repre-
sented fairly 
accurately by this 
equivalent circuit. 

capacitor contains some induc-
tance, and the coil contains some 
capacitance. The inductance of a 
well-designed capacitor is usually 
negligible except at very high 
frequencies; but the self-capaci-
tance of a coil is by no means 
negligible, and is responsible for 
the largest discrepancies between 
different ways of arriving at Q. 
For one thing, as we shall see, it 
raises questions about how the 
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input voltage v is brought into the 
circuit. 
At very high frequencies there 

is not even an appearance of L 
and C being separate—the tuning 
circuits are composed of parallel 

Fig. 3. When a real coil is sub-
stituted for L in Fig. s, the " coil 
equivalent circuit" of Fig. 2 shows 
that the complete circuit is not 
quite the same, and measurements 
based on the assumption that it is 

will be wrong. 

rods or cylinders, or of hollow 
spaces, in which L and C are 
inextricably mixed up and dis-
tributed. What about Q then ? 
We shall leave that question 

until later, and assume first that 
the frequency is moderate enough 
to let us represent the actual 
tuned circuit reasonably accurately 
by a diagram made up of separate 
lumps of L, C and R. That 
being so, it is usually satisfactory 
to consider the coil as if it were 
composed as shown in Fig. 2, 
in which C, is the self-capacitance. 
Comparing this with Fig. r we 

see that the coil is itself a complete 
resonant circuit. It is not possible 
to open the circuit to insert a 
signal source directly in series as 
in Fig. r—the dotted line is a 
reminder that the items within it 
are only theoretically separable— 
but its equivalent can be per-
formed by inductive coupling. 
The frequency at which a coil 
resonates on its own is called the 
self-resonant frequency. Although 
coils (especially if permeability-
tuned) can be employed in this 
fashion, it is unusual to do so, 
because it allows the resonant 
frequency to be affected so much 
by stray capacitance. Nearly 
always the coil is used with a 
separate tuning capacitance. 
Although the r.f. resistance of a 

capacitor can be kept very much 
smaller than that of a coil, it may 
not always be negligible. So it is 
necessary to make quite clear 
whether one is considering the Q 
of the coil alone, of the capacitor 
alone, or of the whole circuit. Just 

now we shall assume that the 
capacitor is perfect (zero resis-
tance; infinite Q), so the Q of the 
coil is the same as the Q of the 
circuit. 
Assuming also that the voltage 

o is introduced in series with L 
(in practice, by inductive coupling) 
connecting a perfect tuning capaci-
tor across the terminals in Fig. 2 
makes no difference in principle. 
It comes directly in parallel with 
CO3 and for purposes of calculation 
two capacitances in parallel can 
always be replaced by one equal 
to their combined values; so 
the actual circuit is unchanged. 
But if the signal source is con-
nected in series with the coil (which 
is not just L, but the whole 
combination inside the dotted 
line), we have a different circuit 
arrangement, Fig. 3. The question 
then arises; are we concerned with 
the true inductance of the coil 
(L) or the inductance as it 
appears to be at that particular 
frequency, supposing that the 

Fig. 4. At any particular frequency 
the coil equivzlent circuit can be 
replaced by an apparent inductance 
and apparent resistance in series, 
which enables the principles of 

Fig. z to be applied. 

dotted line contained only in-
ductance and resistance is in 
Fig. 4 ? The apparent inductance 
(L') is not quite the same as L— 
it must be greater, to make up for 
ignoring C0— and R' is not the 
same as R. If they both differed 
in the same ratio, then the value 
of Q (taking it to be coL/R) would 
be unaffected, but as it happens 
they are not. The textbooks 
show that 

R' RfC C°\ 
C ) 

L iC -I- C0\ 
and L' 

C 
so what we may call the apparent 
Q, denoted by Q' and equal to 
coU/R', is 
Q , (di aiLé C Q ( C 

R' \Cd-00). 
When the external tuning cap-

acitance C is very much larger 
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than the self-capacitance C, the 
difference between Q and Q' is 
not worth bothering about. A 
typical self-capacitance is 6pF, 
and if the added capacitance were 

300 
say, 3oopF, Q = _ = 0.98Q; 

306 
the difference would be only 2%, 
which is less than the probable 
error of most Q-meters. But if no 
C is used the apparent Q is zero, 
no matter how high the true Q 
may be So the distinction ought 
not to be completely ignored. 

Opinions have differed as to 
which Q is the right one, or in 
fact whether either as defined 
above is right. To settle the 
question some people appeal to 
basic principles and others to 
practical sense. To serve its 
purpose of expressing the goodness 
of a tuning circuit or component 
it would obviously be a great 
advantage if the definition corres-
ponded to the method of use. 
So we had better consider how 
tuning circuits are used. 

In a typical broadcast receiver 
there are three main kinds of 
tuned circuits, shown in rough 
outline in Fig. 5. There is first 
the r.f. circuit, LIC„, into which 
the input voltage is inductively 
injected from the aerial, and the 
output taken from across C1. 
Next there is the i.f. primary, in 
which the mode of operation is 
reversed; the input is received 
directly across the terminals of 
C 2 and the output is imparted 
inductively, proportionately to 
the current flowing in L 2. Lastly 
the secondary, L,C,, which works 
similarly to LiCi. 
None of these tuned circuits 

corresponds to Fig. 3; in all of them 
the self - capacit-
ance of the coil is 
effectively in 
parallel with the 
external tuning 
capacitance, mak-
ing a total of 
C CO3 tuned by 
the true in-
ductance L and 
damped by the 
true r.f. resistance 
R. There is no 
need to bother 
about L' or R' 
—or Q'. The 
typical examples 
just shown cover 
the vast majority 

c, 

of tuned circuits in actual use. 
It is clear then that Q corresponds 
to practical affairs more closely 
and more often than Q' 
But what about the methods 

used for measurement ? The bare 
bones of the usual type of Q-
meter are shown in Fig. 6. A 
variable-frequency oscillator is 
provided to pass a measurable 
current (I) through a known low 
resistance r. The r.f. voltage 
developed across r is therefore Ir, 
and it corresponds to the signal 
source in Fig. 3. The output 
voltage V is measured by a valve 
voltmeter across C, when C or 
the frequency of the oscillator 
has been adjusted to cause 
resonance, indicated by maximum 
V. 
We must conclude, then, that 

the quantity which applies to 
the commonest methods of use is 
Q, but that the quantity actually 
measured by the commonest 
method is Q'. And therefore that 
when these methods giving Q' are 
used, the readings should be 

C C0 
multiplied by   to bring 

them to Q. The instruments are, 
or should be, calibrated in C, and 
can be used to measure C0. As we 
have already seen, the correction 
is hardly worth applying when C 
is many times greater than C0; 
but omitting to apply it when C is 
not much greater than C, gives 
results which differ largely from 
the true Q. 
A Q-meter is very handy to use, 

but is subject to another error— 
serious at the higher radio fre-
quencies—due to r, which makes 
the instrument read lower than it 
should by increasing the resistance 

Fig. 5. Three typical ways in which tuning 
circuits are used in a broadcast receiver. In all 
of them it is true Q that counts, rather than the 

apparent Q. 
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of the circuit being tested. Even 
if r were directly in series with R, 
so that it could just be deducted 
from it, one would have to calcu-
late R, which is a nuisance with 
an eZpensive instrument that is 
supposed to read Q directly 
without any need for calculation. 
But actually r is in series with R', 
so to be strictly correct one would 

Fig. 6. Outline circuit showing 
the principle on which most 

Q-meters work. 

have to apply the factor relating 
R to R'. In fairness to Q-meters I 
must admit that r is usually 
small enough to be neglected 
except in high-Q, very-high-fre-
quency circuits, and also that 
some Q-meters work on different 
principles. When measuring very 
good coils one might also have to 
allow for the losses due to the 
valve voltmeter and the tuning 
capacitor. So it is as well not to 
be too impressed by the apparent 
direct-readingness of an instru-
ment having a pointer moving 
over a scale marked " Q." Its 
great advantage is that it does 
give quite quickly and easily a 
figure that can be used for 
comparing one coil with another, 
even though that figure may 
often differ appreciably from the 
true Q. The instrument can also 
be used for a variety of other 
measurements if one is prepared 
to do a few simple calculations. 
But if one is prepared for that 

there .is a lot to be said for an 
alternative method—the method 
in which the frequency of the 
oscillator is read at resonance and 
also at the two settings, one on 
each side of resonance, at which 
the voltage across the tuned 
circuit is 70.7% (i.e., i/V2) of its 
maximum reading (Fig. 7). Then 
if f,. is the resonant frequency and 
f and h respectively the higher 
and lower of the other two: 

fr 
Q 

— 
In this method, the oscillator 
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Q— 
is loosely coupled to the coil 
under test; them is no need for 
the r.f. ammeter or the resistance 
r; the result is given directly in 
true Q; and the method can be 
used in circumstances where the 
Q-meter fails. And of course it 
is very much cheaper. 
The reason why it gives true Q 

is that the input voltage is in-
ductively coupled to the coil 
under test, so is in series with 
the tuned circuit as a whole. In 
Fig. 6, by contrast, the input 
voltage is in series with only 
one of the two capacitance 
branches; C, forming a sort of 
bypass. 
There is another feature about 

Fig. 6, which is of practical 
importance only when Q is ex-
ceptionally low, but is interesting 
theoretically. We have not de-
fined " magnification factor," and 
I have yet to come across a really 
water-tight definition, but it seems 
to be generally agreed that it is 
V/v in Fig. 4 when the circuit is 
at resonance, as indicated by a 
maximum reading of V. If you 
ask whether this is not identical 
with what we have been calling Q', 
the answer is—not exactly. If 
you look up any good textbook 
that deals with resonance you 
will see that the frequency at 
which the voltage across the 
resonant circuit is maximum is 
not quite the same as the -fre-
quency giving series resonance. 
As a matter of fact, it depends on 
whether the maximum is arrived 
at by adjusting the frequency or 
by adjusting the tuning capaci-
tance. Now Q (and Q'), as we 
saw in connection with Fig. t, 
are based on the theory of series 
resonance. But Q-meters, which 
are the practical embodiments of 
Fig. 4, are so arranged that 
resonance is judged by the maxi-
mum reading of V. So really they 
are magnification-factor meters. 
The relationship between m and 

Q' can be worked out. The calcu-
lation is rather involved, but as a 
matter of interest the result, 
assuming resonance is obtained 
by varying the frequency of the 
oscillator, is: 

Q' 
iM2 — I -1- 111V (M 2 — 1) 

2 

For example, if m = 2, Q' 
1.8—a To% discrepancy; but if 

m =. /0, Q' = 9.96—only 0.4% 
different. 

If resonance is obtained by 
varying C: 

Q' = V(m2 — I) 

The discrepancy is slightly larger 
in this case, but is still utterly 
negligible for normal tuning cir-
cuits. It should not be forgotten 
when dealing with very " flat " 
circuits, however. 

In the alternative (Fig. 7) 
method, too, resonance is judged 
by maximum V; but the resulting 
error is even smaller than in the 
previous cases. The calculation 

V 

V 

Lad 

0 

/.2 f, rl 

FREQUENCY 

Fig. 7. Principle of an alternative 
method of Q measurement 

is still more complicated, and the 
final result too bulky to be worth 
printing here. 
The fact that Q is a measure of 

the effectiveness of a tuning 
circuit as regards signal strength 
is brought out obviously enough 
in the Q-meter method. The 
frequency-variation method, on 
the other hand, brings out the 
relationship of Q to selectivity. 
What one does, in fact, is to 
measure the sharpness of reson-
ance. But that is not quite the 
same thing as selectivity in its 
most directly-useful terms. What 
we generally want to know is the 
bandwidth, in cycles per second, 
irrespective of the mean or carrier 
frequency. To tune in Droitwich, 
fr. in Fig. 7 would have to be 
zoo kc/s, and one might decide 
that the 7o% points (f, and f2) of 
a single tuning circuit ought to be, 
say, 6 kc/s above and below fr., 
giving a bandwidth of 12 kc/s. 
The required Q would therefore be 
200 
— i61. For tuning-in a 
12 
station on 1200 kc/s with the same 
selectivity, the bandwidth would 

still have to be 12 kc/s, but the Q 
to give that selectivity would be 
1200 

= 
12 

For constant selectivity, then, 
Q has to be proportional to 
frequency; so the quantity that 
indicates narrowness of bandwidth 

(»L 
is not Q = — but — the " time 

R 

constant." At any given fre-
quency, however, it is true to say 
that selectivity is directly pro-
portional to Q. 

This may be a good moment at 
which to point out another advan-
tage of Q as a standard, compared 
with R. We have already seen 
that it is a fairer guide to the 
effectiveness of a coil because it 
takes into account its inductance, 
and also it is a measure of good-
ness rather than badness, and 
directly tells one the output 
voltage produced at resonance by 
a given input voltage. The other 
thing is that R, unlike ordinary 
d.c. resistance, is by no means 
constant. Most of the losses 
included in it tend to increase with 
frequency. Over a limited range 
of frequency, such as that covered 
by a tuning coil, the resistance R 
is usually roughly proportional to 

frequency. So, since Q = 2 irfL 
R 

over the same range of frequency Q 
is roughly constant. Only roughly; 
but at least it is more nearly 
constant than R. 

So far we have been considering 
Q as a property of a coil, which is 
the same thing as the property of 
the whole tuned circuit, if losses 
outside the coil are negligible. 
But one often sees references to 
the Q of a capacitor or other 
component. The same principle 
holds: it is the ratio of reactance 
to series resistance; with capaci-
tive reactance, Q t/coCR. 
When considering a resonant 

circuit it is often useful to know 
its equivalent parallel resistance, 
or dynamic resistance. Denoting 
it by Rd, and the reactance (in-
ductive or capacitive) by X, the 
ratio Rd/X is the same as X/R, 
which is what we know as Q. 
So if we know that the reactance 
of a tuning coil in the anode 
circuit of a valve is, say t000 0, 
and its Q is too, then it acts as a 
coupling resistance of 100,000 a 
(Because 12.«, = QX). And of 
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course its series r.f. resistance is 
so û (— X/Q). 
Nowadays most of the interest 

is focused on those frequencies 
which the Editor conveniently 
gathers together under the single 
abbreviation " e.h.f." (i.e., every-
thing over 30 Mc/s). At such 
frequencies the concept of a circuit 
composed of lumped L and C 
more or less breaks down. That 
being so, the concept of Q, if it 
can be made to apply, is more 
useful than ever, because of the 
difficulty of measuring L and C and 
of knowing what they signify 
when one has measured them. 
So Q has recently been redefined 
in more general terms as: 

2/z times the energy stored 

energy dissipated 

in the circuit per half-cycle. 
Simple lumped circuits such as 

Fig. z are particular cases, in 
which Q as defined in this general 
way simplifies to zoL/R or what-
ever is appropriate. So accepting 
thè newer definition doesn't make 
it necessary to unlearn the old. 
There are, however, a few bogus 
definitions, such as the reciprocal 
of the power factor, that ought 

NEW RADIO-GRAMOPHONE 

A two-position tone control gives 
normal and extended frequency 
range on gramophone records in the 
latest Marconiphone Model ARGz9A. 
The auto-changer handles up to ten 
loin or tain records. On the radio 
side, a four-valve plus rectifier 
superhet. covers short, medium and 
long waves. Three extra positions 
on the waverange switch give two 
preset stations on medium and one 
on long waves. The price is 
£84 Is. el. including purchase tax. 

to be scrapped, however nearly 
right they may be in most cases. 
You may ask how the energy 

stored per cycle in an e.h.f. circuit 
can be measured. Well, the most 
convenient form for definition is 
not necessarily the most con-
venient form for measurement; 
and in this case measurement is 
best tackled indirectly. It is 
sometimes possible to measure the 
decrement, or rate of dying-away 
of oscillations. But the most 
generally convenient is the Fig. 7 
method, which holds good even 
with resonant cavities for centi-
metre waves. Frequency is the 
most accurately - measurable 
quantity there is; so the only 
other thing to provide is an 
indicator to show when the voltage 
or current amplitude is 70% of 
maximum—roughly 3 db down. 
Summing up the main points: 
(I) The modern definition of Q, 

completely general in its applica-
tion, is based on the ratio of 
energy stored to energy dissipated 
in the circuit. 

(2) Applied to lumped circuits, 
this is equal to the ratio of the 
reactance (purely inductive or 
capacitive) to the series resistance 
(in its widest sense, covering all 
losses). 

(3) This X/R ratio is also equal 
to the ratio of V, the voltage across 
the whole reactance of one kind 
in a circuit at series resonance, to 
tz, the voltage injected in series— 
the ratio known as circuit magni-
fication factor (m). But when, as 
is usual, resonance is judged by the 
maximum parallel voltage, there 
is a discrepancy between ni and 
Q, which is negligible unless Q 
is in the lower single-figure range. 

(4) If Q or m is measured by the 
type of circuit shown in Fig. 3, 
(such as the usual type of Q-
meter, Fig. 6), the result is the 
apparent Q, or Q', equal to 

C ). Since this is almost 
C CO3' 

the only practical way of directly 
measuring m, in practice m is the 
same as Q' (neglecting the dis-
crepancy mentioned above). 

(5) Q, however, can be meas-
ured by other methods (such as the 
frequency-variation method, Fig. 
7) which give true values directly, 
and these correspond with the 
conditions under which tuned 
circuits are most commonly used 
(Fig. 5). 
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CASES 
TO YOUR 
SPECIFICATION 
As the leading manufacturer of precision 
built instrument cases We are particu-
larly well equipped to quote you, com-
petitively, for bulk production of any 
type of metal case to your drawings or 
sample, regardless of size or quantity. 
Our wide range of stock tools not only 

enables us to offer you the keenest pos-
sible prices but also helps to ensure quick 
and punctual deliveries. Owing to our 
specialized knowledge of metal case work 

and infinitely varied experience you can 
place absolute confidence in our ability 
to meet your exact requirements. All 
estimates will be submitted promptly and 
without cost or obligation. Only mate-
rials of the highest quality will be used 
throughout. 

INSTRUMENT CASES 

112-116 NEW OXFORD ST, LONDON, VV.O.1 

TELEPHONE MUS. 7878 
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TRIODE-DIODE VOLTMETER 

A general view of the voltmeter 

INTENDED for audio-frequency work, the voltmeter to be 
described has a linear scale 

from oa to z volt. It is not suit-
able for d.c., but this limitation 
enables a stable zero to be ob-
tained without special balancing 
arrangements. 
The instrument was constructed 

from ex-Government components, 
including the metal case, at low 
cost. 
A Type No. 194 receiver pro-

vided the case and valves. This 
receiver contained many addi-
tional parts, including two further 
valves, a VR9z and an EF5o. The 
o-zoo microammeter, ex-Admir-
alty pattern W6o22, had a speci-

Fig. z. Basic circuit. 

ally masked scale which required 
repainting and scaling. 
The circuit arrangement was 

considered with some care and it 
will be useful to explain the rea-
son for certain features. The first 

Made from War Surplus Parts 
By T. A. LEDWARD, A.M.I.E.E. 

requirement was an approxi-
mately linear scale of o-i volt. 
The second was a reasonably high 
input impedance. 
The linear scale requirement 

was met by the use of a diode, 
but a range of volt with diode 
only and a o-zoo microammeter 
would have meant an input im-
pedance of only about 5,000 
ohms. 
A pre-amplifier valve was 

therefore used. The input im-
pedance now depends upon two 
things: the grid shunt resistance 
and the effective input capacit-
ance of the valve. The latter 
factor, of course, lowers the input 
impedance as the frequency is 
raised. 
A value of z megohm was 

Fig. 2. Modifications of Fig. z to 
reduce the effect of stray capaci-

tances of C1 and C2. 

chosen for the grid shunt resist-
ance. The effective value of the 
input capacitance, using a VR65 
valve is approximately 75pF. 
An important feature is the 

arrangement of circuit whereby 
the stray capacitance to earth 
from the anode circuit of the 
amplifying valve is maintained as 
low as possible. 

Consider Fig. z: in order to 
deal satisfactorily with the lower 
frequencies, the condensers C, 
and C, must be large, say 4µF. 
They must also have a very high 
insulation resistance, which rules 
out electrolytics. The bulk will, 
therefore, be appreciable, and the 

capacitance to earth will be 
fairly high. Fig. z is, therefore, 
unsatisfactory for a wide range 
of frequency. Now consider Fig. 
2: by placing C, and C, on the 
earth side of the circuit, the stray 
capacitance from anode to earth is 
unaffected by the size of these 

Fig. 3. Fina circuit with com-
ponent values. 

411,F 

(PAPER) 

condensers. The indicating instru-
ment is now raised to about 18o 
volts d.c. above earth potential, 
but the a.c. potential above earth 
is negligible and there will be no 
hand capacitance effects. 
The final circuit of the volt-

meter, together with values of 
components, is shown in Fig 3. 
Separate 6.3-volt heater supplies 
will be required and the h.t. 
supply should be approximately 
7 mA at 250 volts. 
Higher voltage ranges may be 

included, if desired, by adding a 
voltage divider similar to that des-
cribed in Wireless World dated 
June, 1944. 

BOOK RECEIVED 
Elements of Electromagnetic Waves. 

By Lawrence A. Ware. Pp.. 203-1-x, 
with 69 illustrations. Sir Ignac pitman 
8c Sons, Ltd., 39, Parker St., London, 
W.C.2. Price 20S. 
This book is of American origin and 

treats electromagnetic waves mathe-
matically. There is an introductory 
chapter explaining vector algebra which 
is freely used in the subsequent text. 
The book finishes with a chapter on 
radiation in which simple forms of 
aerial are considered. 
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SHORT-WAVE CONDITIONS 
May in Retrospect : Expectations for July 

By T. W. BENNINGTON and L. J. PRECHNER (Engineerin Division, 8.8.C.) 

DURING May, maximum usable 
frequencies for this latitude de-

creased very considerably by day, in 
accordance with the normal seasonal 
trend. The night values, however, 
instead of showing the usual in-
crease, decreased very slightly, per-
haps owing to the disturbed condi-
tions during the first half of the 
month. 
The month was slightly less dis-

turbed than April, ionosphere 
storms being observed on 2nd-9th, 
rIth-r4th and 31st, 12th and r3th 
being exceptionally disturbed, and 
a very _great magnetic storm also 
being recorded during that period. 
Working frequencies for the 

month were, on the whole, very 
low, relatively few contacts being 
established over 3o Mc/s. Thus 
long-distance communication on the 
28-Mc/s band was seldom reliable, 
particularly in eastward and west-
ward directions. During the night 
no frequencies below 7 Mc/s were 
really necessary. 
There was a marked increase in 

the rate of incidence of Sporadic E, 
in accordance with the usual trend, 
and many amateur openings via this 
layer have been recorded for the 
first time this year, mostly from 
Eastern and Southern Europe. Fre-
quencies as high as 5oMc/s were 
occasionally propagated by this 
medium. 
Four " Dellinger" fadeouts were 

recorded in May, on 5th, 7th, 8th 
and 9th, the fadeouts on 5th and 
7th being particularly violent. 

Sunspot activity in May was con-
siderably less than in April. Three 
large sunspot groups crossed the 
central meridian of the sun (on 5th, 
ith and 31st), and all of them were 

associated with reception disturb-
ances which occurred around those 
periods, the disturbances following 
the second group being particularly 
intense. 
Long-range tropospheric propaga-

tion was observed on a number of 
occasions, particularly in the second 
half of the month. 
Forecast.—It is probable that 

there will be very little difference 
between the m.u.fs for July and 
June, as in the Northern Hemisphere 
daytime and night-time m.u.fs 
usually reach their respective 
annual minimum and maximum 
values during this period. 
As in June, although daytime 

communication on very high fre-

quencies, like the 28-Mc/s band, is 
not likely to be frequent, over many 
circuits frequencies like 15 and 17 
Mc/s will remain regularly usable 
until midnight. During the night 
frequencies lower than IMc/s will 
seldom be required. For medium 
distances, up to about 1,80o miles, 
the E and Fi layers will control 
transmission for considerable periods 
during the day. 

Sporadic E is usually very pre-
valent in July, and communication 
over distances up to 1,400 miles 
may be possible by way of this 
medium on frequencies greatly in 
excess of the m.u.fs for the regular 
E and F layers. Frequencies as 
high as 6oMc/s may be occasionally 
reached for a .short time However, 
it is impossible to predict when 
such communication may occur, 
owing to the irregular behaviour of 
Sporadic E. 
Below are given, in terms of the 

broadcast bands, the working fre-
quencies which should be regularly 
usable during July for four long-
distance circuits running in different 
directions from this country. ( All 
times GMT). In addition, a figure 
in brackets is given for the use 
of those whose primary interest 
is the exploitation of certain fre-
quency bands, and this indicates 
the highest frequency likely to be 
usable for about 25 per cent of the 
time during the month, for com-
munication by way of the regular 
layers :— 

Montrul : 0000 15Mc/s (19Mc/s) 
5100 11 „ (15 „ ) 
1200 15 „ (19 „ ) 

Buenos Aires : 0000 17Mcfs (2231c/s) 

„ 
1000 17 „ (23 „ 

(19 „ 
0500 11( 16 „ 
0100 15 „ 

1500 .21 „ (26 „ ) 
1900 17 „ (22 „ ) 

Cape Town: 0000 (24:Nets 
0100 (15 ) 
0600 (24 „ ) 
0800 (28 ) 
1800 (22 „ ) 
2100 (18 ) 

Chungking: 0000 
0500 
2300 

15Mc/s 
11 
17 , 
21 „ 
17 „ 
15 „ 

1161c/s 
16 „ 
11 „ 

(14Mc/s) 
(20 „ ) 
(14 „ ) 

Ionospheric storms are not very 
common in July, and relatively un-
disturbed conditions may bg. ex-
pected. At the time of writing it 
would appear that storms are more 
likely to occur during the periods 
ist-2nd, 6th-9th and 27th-29th, 
than on the other days of the 
month. 

Good Reception 
Below is listed a few of 

the leading Television 

Manufacturers who ap-

prove the use of Anti-

ference Aerials with 

their receivers. A high 

percentage of Televisors 

now in use operate with 

ANTIFERENCE 
AERIALS 

ANTIMENCE 
1 67 BRYANSTON ST., LONDON, W.1 
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Unbiased 
Nauseating 

Nomenclature 
A GREAT many laymen, led 

astray by glib-tongued and 
facile-fisted lay journalists, seem to 
have got it into their heads that 
there is some subtle difference be-
tween radio waves and what they 
call radar waves. It is difficult to 
explain to them that there ain't no 
sich animal as a radar wave, any 
more than in the realm of sound 
there are such things as echo waves, 
or andar waves, as I have little 
doubt that some of these cliché 
coiners would term them. 

Loathsomely learned. 

I was trying to explode the radar 
wave superstition the other day by 
means of a mechanical analogy— 
always a dangerous thing, as invari-
ably it breaks down and brings the 
creator down with it, as it did -in 
this particular case in more senses 
than one. 
To lend force to my argument 

I used a punch-ball to demon-
strate my analogy. In an un-
guarded moment, carried away by 
my enthusiasm, I was floored physi-
cally by what I termed the ball's 
radar wave, and metaphorically by 
a bespectacled and loathsomely 
learned-looking- schoolboy who 
pointed out, quite rightly, that the 
hall's return was not due to any re-
flection effect, but to the release of 
the energy which my original blow 
had caused to be stored within its 
spring support. This regrettable 
contretemps and consequent collapse 
of both myself and my analogy had 
the unfortunate result of destroying 
faith in my main thesis and estab-
lishing " radar waves" still- more 
firmly in the minds of my youthful 
audience. 
This incident made me give up 

further attempts to educate the 
technically illiterate masses, but a 
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recent report from the U.S.A., which 
states that cooking is now being 
carried out by what it calls " radar 
waves," has brought my missionary 
zeal to the fore once again. I can 
stomach this sort of thing with as 
little success as I can stomach the 
results of this offensive inside-out 
sort of cooking. According to the 
newspaper report the innards of a 
chicken, instead of being first re-
moved, were cremated, and the flesh 
done to a turn, whatever a turn 
may be. 
Apart from my œsthetic objections 

to this sort of cookery, which causes 
my physical gorge to rise as much 
as the misuse of the term radar 
causes my technical gorge to perform 
the same evolution, I object strongly 
to it being termed new. I, myself, 
was privileged to be present, over 
three years ago, at a private demon-
stration of this sort of inverted 
cookery by one of its pioneers, which 
I duly reported in these columns 
(March, 1946). For the benefit of 
those of you who have perverted 
gastronomic tastes, I would mention 
that the American demonstration 
was on a frequency of 23 Mc / s; but 
to me giblets are giblets, whether 
cremated or not, and I will have 
none of it. 

Wrist Radio 
THE vogue of the personal 

portable or miniature receiver 
threatens to develop into an 
epidemic or even become a per-
manency as more and more manu-
facturers give us their versions of 
it. Quite frankly, I don't like any 
that have so far appeared. My com-
plaint is that none of them is small 
enough to shove into one's pocket 
without making an unsightly bulge. 
The ignorant and ill-informed may 
well ask " why do you want to 
shove one into your pocket any-
way?" 
This is, of course, precisely the 

question which was asked of an 
ancestor of mine when he made a 
similar complaint about the bulki-
ness and unpocketability of turnip 
watches. My point is that the whole 
idea of the personal portable is that 
it is intended to be carried on one's 
person. It should, therefore, be no 
larger than a watch or a cigarette 
lighter. 

Seven years ago (March, 1942) I 
published in these columns a photo-
graph illustrative of the American 
trend in personal portable design, 
which was towards something like a 

By FREE GRID 

Leica camera. Both British and 
American " Leica" models of an 
improved type are now available, 
but they would be still more im-
proved if they were made less con-
spicuous to carry and protected 
from damage by means of an ever-
ready leather case like their photo-
graphic counterparts. 
But now that ultra-midget valves, 

components and batteries are avail-
able for pocket hearing aids surely 
we can get down to something 
smaller than the Leica camera. In 
my opinion, it can be done by once 
more borrowing an idea from the 
photographic world; there is no 
shame in it, or at any rate the 
photographic fraternity do not 
think so as they don't hesitate to 
borrow the micro-ammeter and the 
photocell from us and call the com-
bination an exposure meter. 
Apparently the Germans regard 

the Leica as a bit old fashioned as 
they now go in for a " wristwatch " 
camera weighing less than a couple 
of ounces and giving a negative of 
4x3 millimetres. I need hardly say 
that this puts users of conventional 
miniature cameras into the same 
class as they have so often con-
temptuously consigned me and my 
old wet-plate outfit. 
What I would like to see is 

British radio manufacturers follow-
ing this thoroughly praiseworthy 
example and turning to the produc-
tion of wrist radio. The volume 
from such a set would enable me 
to hear, without disturbing others, 
all that I wanted to when away 
from my home receiver. This 
surely is the sole aim and purpose 
of a " personal " receiver. 

Court« sy " Foto Spiegel'. 

Radio manufacturers please copy. 

Whilst on the subject of minia-
turization there is another piece of 
equipment which could more 
readily be carried on one's person if 
suitably adapted. I have often 
wondered why the practice of the 
Melanesian native, who carries his 
treasures slung in the pierced and 
extended lobe of his ear, has not 
been copied by users of bearing aids. 
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Measuring Circuit Magnification • Simple 

Wobbulator • B.B.C. South Coast Service 

Canadian Trade 
Possibilities 

THERE would appear to be little 
effort on the part of many 

British manufacturers of electronic 
apparatus and components to realize 
the market potential for their pro-
ducts here in Canada. 
I came to Canada eighteen months 

ago from the U.K., and, in my pre-
sent work as Senior Communication 
Engineer, the Canadian prospects 
for many British lines have been 
brought forcibly to my notice. 

Contrary to expectations, some 
American products retail at higher 
prices than their British counter-
parts and are frequently of inferior 
quality. 

In view of Britain's present 
economic plight and the favourable 
import position applying to British 
products in the general class of elec-
trical, wireless and radio apparatus 
(with the important exception of 
domestic radio receivers) the ap-
parent sales lethargy on the part of 
many manufacturers in my opinion 
warrants the strongest censure. 
Some British manufacturers have 

done nothing, possibly overawed at 
entering the arena with the Ameri-
can Juggernaut; others have blindly 
accepted the first Canadian agency 
enquiry without regard for status or 
coverage check-ups. Where agencies 
have been given to Canadian firms of 
standing there appears to be little 
control over the Canadian selling 
price, which rises steeply. 

In view of this adverse selling fac-
tor, direct British group representa-
tion would appear to have many 
points in its favour. In short, is 
there any valid reason why bodies 
such as the Radio Component Manu-
facturers' Federation, S.I.M.A., etc., 
should not set up their own 
Canadian distributor units? 
Such a step should ensure more 

effective representation to the re-
tailer and customer with more 
reasonable distribution overheads. 
It would also permit more adequate 
range or spare stocking and customer 
service than can be expected from an 
agent handling a product for the 
most profit with least effort. 

In conclusion, may I stress the 
part that Wireless World itself could 
play in fostering increased electronic 
exports to Canada. Every effort 
should be made to increase the 

Canadian circulation with paper re-
strictions eased on this account. I 
can assure you that your coloured 
issue for March last agreeably sur-
prised Canadian colleagues and, in 
particular, many of the advertise-
ments and prices. In a country 
where American periodicals serve 
as a buyer's guide, the vital 
role of Wireless World cannot be 
over-estimated and, indeed, wider 
Canadian circulation is a vital pre-
requisite to increased British exports 
in this field. 

T. S. DUTTON. 
Valois, Quebec, Canada. 

Thévenin's Theorem 
TN my recent article on Thévenin's 

Theorem (March issue), I showed, 
perhaps, some disrespect towards M. 
Thévenin in suggesting that he was 
something of an interloper and that 
credit for the theorem really be-
longed to Helmholtz. 

NI. Simon, of " SOTELEC," 
Paris, gently implied as much in 
sending me a copy of his bio-
graphical appreciation of Thévenin, 
containing a reproduction of 
Thévenin's original paper setting out 
the theorem in question. 

As a result of correspondence with 
Simon and with Prof. G. W. 0.. 

Howe (on whose Wireless Engineer 
Editorial of July, 1943, my remarks 
were based) the following concise 
summing up in the words of Prof. 
Howe seems to be a fair statement 
of the facts: 

" (a) Thévenin deserves the credit 
for setting out the theorem very 
clearly and making it generally 
known, and 

(b) Helmholtz had described and 
used it thirty years before." 
To which may be added that 

Thévenin, like nearly everybody 
else, was unaware of Helmholtz's 
statement. 
I am indebted to M. Simon and 

Prof. Howe for kindly contributing 
from their knowledge to an agreed 
conclusion on what seemed at first 
rather controversial. 

" CATHODE RAY." 

Recorded Supersonic 
Frequencies 

IN the report of the discussion on 
I commercial disc recording, fol-
lowing the lecture by Mr. Mittell 
(Wireless World, February, roe, p. 

MWILSON 
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VIEWERS WANTED! 
We are demonstrating our 
HOME CONSTRUCTORS 

TELEVISION 
RECEIVER 

In our window at 307 High Holborn, 

every afternoon. Please come and 
see this reliable and efficient 

receiver working. 

One chassis only (Heavy 
gauge aluminium) 

9 inch Black and White 
Magnetic Picture Tube 
Quality Sound & Vision 

EASY TO BUILD 

Here is a brief description 

of the Circuit :-

Four stages of B.F. amplification on 
both sound and vision. T.R.F. circuit 

wide band stagger tuned. Double 
diode, for detection and D.C. 

restoration. One stage of V.H.F. 

Noise limiters on both sound and 
vision. Separate synchronising valve, 

line and frame oscillators, gas filled 
triodes (two EN.3I's) line output 

valve (E.L.38), frame output valve 
(E.L.33), E.H.T. is taken from the 

voltage doubler rectifier system in 
the line output transformer circuit 

H.T. for sound, vision, and time base, 
is taken from a mains transformer 
giving an output of 350-0-350 at 
250 mia. The rectifier valve used is 
of the indirectly heated type 
(MULLARD GZ32) which allows 

approx. 25 seconds delay. 

Two models—London or Birmingham 

BLUE PRINTS 
Full size Practical Blue Print, 

and Theoretical Blue Prin• 

Price 1 0/-
Please state for which Station required— 

London or Birmingham 
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Letters to the Editor-
67), it was stated that " even when 
the response of the reproducer, or of 
the ear of the listener, was re-
stricted, the subtle improvement 
resulting from the records of high, 
even ultrasonic, frequencies could be 
detected. It was thought that this 
might be explained on the basis of 
improved transient response." 

If the ear responds to a transient 
sound by virtue of its waveform, as 
seems to be substantiated by certain 
evidence, then it is conceivable that 
a person who is deaf to high fre-
quencies could hear a steep-fronted 
transient almost, if not quite, as well 
as a person with normal hearing. 
The conventional explanation in 
terms of Fourier Analysis would lead 
to the conclusion that a person 
whose hearing is deficient in high 
frequencies would be unable to hear 
a steep-fronted transient. 
The quoted improvement which 

occurs with the recording of inaud-
ible frequencies may be explained by 
either of two mechanisms. First, it 
might be through hearing the inter-
modulation products of two or more 
frequencies, of which at least one is 
above audibility. Alternatively it 
might be through the greater fidelity 
with which the transients are re-
corded. 

It should not be difficult to devise 
tests, if this has not been done 
already, to determine (1) whether 
the ear responds to transients by 
virtue of their waveform and (2) 
whether intermodulation products or 
transients or both are responsible 
for the improvement from supersonic 
recording. 
Can any of your readers give a 

lead in this direction? 
F. LANGFORD SMITH. 

Amalgamated Wireless Valve Co.. 
Sydney, N.S.W. 

" Drawing Circuit 
Diagrams" 

T . BAINBRIDGE-BELL, in the 
-/-0 May Wireless World, appears to 
be flogging a horse that has already 
passed the post. Precise recom-
mendations on all the subjects raised 
have been made in British Standard 
530: 1948, which he himself quotes; 
surely it is better to accept these 
recommendations as they stand. 

It is because of individual prefer-
ences, both in circuit-drawing prac-
tice and in symbols generally, that 
so much confusion has arisen in the 
past. This confusion can only be 
reduced by general acceptance of re-
commendations made by a fully 
representative body. If, for some 
particular reason, a given organiza-
tion finds it necessary to depart from 
a specific British Standard, by all 
means let it do so; it is a different 
matter if such an organization or in-

dividual tries to foist its preferences 
on others. 

Bainbridge-Bell over-stresses the 
risk of draughtsmen's errors. The 
danger of a blob at a junction being 
obscured can be avoided by making 
the blob big enough to be seen. 
Ordinary letter stencils provide the 
means; thus, the "" of a 
standard No. z stencil, fully inked 
in, is admirable for most purposes, 
though when the drawings are used 
for line blocks the size must be re-
lated to reduction wanted. 
Such innovations as that sug-

gested in Bainbridge-Bell's penulti-
mate sketch are commendable pro-
vided the reader knows what they 
mean; generally an explanation is 
necessary. In the instance quoted 
"the path BC" is sufficiently ex-
planatory without resorting to a 
symbol which is meaningless to those 
not in the know. 

J. W. GODFREY. 
London, N.W. 

" Q-Meter Controversy" 
T WAS interested in the correspond-

ence printed in the June Wireless 
World concerning " Q " meters. As 
my firm are the manufacturers 
referred to by " P. H." as making 
the first British instrument of this 

TEST 
ÏIDUCTOR 

R.F. 

D 

L , 

continue to use the longer title. 
Dr. Sheridan notes with surprise 

the use of an injection resistor and 
points out its shortcomings at higher 
frequencies. This type of circuit is 
used in our Circuit Magnification 
Meter, but its defects are well 
realized. By careful design it will 
give reasonable performance up to 
about 3o Mc/ s, but begins to fall off 
above that. In a high-frequency 
circuit magnification meter cover-
ing r5 to i7o Mc/ s, the system has 
been abandoned and an inductive 
injection method is used. This is 
shown in the attached functional 
diagram. Series injection is still 
used, but the virtual injection resist-
ance is made so small that the re-
actance of its residual inductance L, 
is very much greater than its resist-
ance, even at the lowest working fre-
quencies. To facilitate measurement 
of the voltage applied to the test 
circuit, the injection inductance L, 
is tapped down on a much greater 
inductance L, so that a known frac-
tion of the voltage is taken. The 
voltage across L is measured by one 
diode voltmeter and that across the 
tuned circuit by another. 
A further interesting arrangement 

is that by feeding suitable fractions 
of the dc. outputs of the two volt-
meters in opposition to a d.c. ampli-

T 
CAPACITOR 

• 

INJECTION 
VOLTAGE 

SET 
ZERO 

kind, may I add two further com-
ments? 
Our instrument was called a 

Circuit Magnification Meter as, like 
" P. H.", we felt that the use of 
the term " Q Meter" was, to say 
the least, inappropriate and rather 
smacking of technical jargon. We 

«Q. VOLTAGE 

XI -x4 ) 
MULTIPLIER SWITCH 

fier with a meter in its anode circuit 
used as a null detector, the values of 
Q factor may be read from the dial 
of a calibrated potentiometer (range 
Q 75 to 1,zoo). The advantages of 
this system are that the calibratable 
element in the circuit carries only 
d.c.; there is no necessity to know 
the absolute value of the e.m.f. in-
jected into the test circuit; only one 
meter is required and the null read-
ing system inherently has good 
stability and independence from sup-
ply voltage fluctuations. This circuit 
is covered by British Patent Applica-
tion No. 25208/48. 

E. D. HART. 
Marconi Instruments, Ltd. 

St. Albans, Herts. 

Calibrating a Wobbulator 
‘XJITH reference to the article by 
VV K. C. Johnson on his new 
wobbulator circuit, I feel he has 
over-emphasized the difficulty of 
calibrating it on the television band. 
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I have the circuit in use, and have 
devised a simple but very accurate 
method of continuous calibration, or 
" strobing," as it might be termed. 
The normal circuit is set going, 

with the unit feeding the receiver 
and the receiver feeding the 'scope; 
then the signal generator is loose-
coupled to the input tuned circuit of 
the receiver. As the wobbulator 
sweeps through the signal generator 
frequency a ' blip " is produced on 
the curve on the 'scope; this marker 
pip moves along the curve as the 

FREQUENCY 
MARKER 

generator is tuned through the band, 
and enables the exact frequency of 
any humps, etc., to be read 
instantly, and also enables the scope 
to be used without any paper scale. 
The accompanying sketch was 

drawn from a 'scope trace, using a 
normal t.r.f. vision receiver. 
As will be seen from the sketch, 

the heterodyne pip is fairly sharp 
and narrow. This is due to the 
narrow frequency' response of the 
'scope amplifier, which, for this 
purpose, is clearly desirable. 

DOUGLAS M. GIBSON. 
Ashford, Kent. 

44 Copenhagen Comments" 
T SHOULD like to reply to the 

comments of Mr. R. Cleghorn 
(Wireless World, May, 1949)• 
Germany not having been repre-

sented in the Broadcasting Conven-
tion at Copenhagen did not 
get three channels, but two 
for each zone of occupation; i.e., 
in total eight channels. Indeed, 
none of them is a clear one, and, 
moreover, the limit of power to 
105 kW each is very unfavourable. 
Whether the consequence Mr. 

Cleghorn is afraid of will appear and 
whether Germany will annex some 
further channels must be doubted. 
Germany will remain occupied for 
many years to come and the broad-
cast branches of military govern-
ments slimly will supervise the Ger-
man Broadcasting System in future. 
The allocated channels are in-

sufficient and the German broadcast-
ing companies like Nordwest-
deutscher Rundfunk and Bayrischer 
Rundfunk are preparing schemes to 
procure proper possibilities of recep-
tion to their listeners by erecting 
e.h.f. (fin.) stations. About 20 of 

such stations, each with I° kW 
power, are provided for the British 
Zone alone. In the meantime, in 
Hanover. Hamburg and Munich 
f.m. transmitters with o.i kW each 
have been erected for testing pur-
poses; further ones will follow. 

KARL TETZNER. 
Emden, Germany. 

B.B.C. Coverage 

'um( I appeal for improved 
facilities for high fidelity re-

ception in this area? 
Including as it does fairly large 

centres of population, the coastal 
strip of Sussex is very badly served 
on the Light and Home Services, 
although the recent opening of the 
Third Programme transmitter at 
Kingston-by-Sea has provided sig-
nals of good quality, but of appeal 
to only a limited taste. It will 
hardly be contested that the large 
proportion of recorded items on the 
Third Programme limits quality. 

Signal strength from the long-
wave Light Programme is fairly 
good, but reception is marred by 
atmospheric interference during the 
summer months in particular. On 
the medium waves, the West Re-
gional transmitter at Start Point 
provides the strongest signal, but 
fades, whilst the quality appears 
generally slightly inferior to that 
from Brookmans Park, on the same 
programme, presumably due to land-
line defects. The latter transmitter 
is free from fading since the installa-
tion of the new mast aerial, although 
signal strength does not appear ap-
preciably greater, and is certainly 
inadequate to stand out from the 
many sources of interference, 
whether man-made or natural. 
Would it not be possible, even if 

the need for economy prevents the 
installation of any further transmit-
ters, for the Kingston transmitter to 
radiate the Home or Light Pro-
gramme during those hours when it 
is not needed for its own service? 

D. C. SMITH. 
North Lancing, Sussex. 

CORRECTIONS 
The last paragraph of the article 

"When Negative Feedback Isn't Negative" 
(May issue) should read " . . . try using 
a high anode coupling resistance for the 
middle stage and lower values for the two 
outer ones." Incidentally, the reference to 
the article by C. F. Brockelsby in Wirelese 
Engineer should have been to the Feb-
ruary, 1949, issue. 

In " Contrast Expansion" (June Issue) 
in the 29th line of Col. 3, " 401e/s " should 
read " 40-50c/s." 

The price of the Labgear electronic 
relay (advertisement on p. 22, June issue) 
should be £5 5s. 

In the Valradlo advertisement on p. 60, 
June issue, the model number should be 
230/110; for "11.F. and R.F." read " R.F. 
and A.F." 

l;e 
SOUND EMI-ID/ENT 

Typ ical 
Rack-Mounted 
Equipment 

Rack-

mounted 

equipment 

for 

SPORTS 

GROUNDS, 

HOSPITALS, 

FACTORIES, 

SHIPS, 

etc. etc. 

60 WATT Amplifier . . T663 B. 

This amplifier provides the full rated 
power by the use of four valves in a 
parallel push-pull output circuit with 
inverse feedback. It is a high gain 4-stage 
amplifier which can be used singly or in 
combination with supplementary units 
Type T663/S to provide power outputs of 
120, 180, 240 watts, or higher. 
Where a number of separate inputs 
are required, our 4-way or 6-way Elec-
tronic Mixer can be connected. Like 
most Trix Amplifiers, the T663B is 
designed for adaptation to rack mounting. 

THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple Place, Tottenham Court Road, 
London, W.I. Phone: MUSeum S817 
Grams & Cables:" Trixadio, Wesdo, London." 

AmPLInERs• MICROPHONES • LOUDSPEAKERS 
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RANDOM RADIATIONS 
By " DIALLIST" 

DX Television 
SPENDING A FEW DAYS recently at 

a little place on the Suffolk coast 
which is just about roo miles as the 
crow flies (or the wave waggles) 
from Alexandra Palace, I was sur-
prised to notice quite a sprinkling 
of the H-type television aerials, 
which are now such familiar objects 
of the sky line of Greater London 
and the Home Counties. In this 
small East Anglian town I counted 
five during casual strolls and prob-
ably the number would have been 
doubled or trebled had I set out on 
a determined search for them. The 
owner of one television set told me 
that reception, though chancy, was 
quite excellent at times. He was 
kind enough to invite me to " look 
in." Unfortunately, it was just one 
of those days. A hazy image might 
appear for a second, but it could 
not be held; most of the time there 
was nothing on the screen but 
" noise." He and the other owners 
of television receivers in the locality 
have, I imagine, something of the 
thrill that old hands used to get out 
of long-distance radio in the early 
days of medium-wave and short-
wave broadcasting. All of us were 
very certain that DX work was 
worth while, no matter how many 
profitless vigils into the small hours 
it entailed; for there were wonderful 
periods of loud and clear reception, 
which made up for everything. 

They Want It 
THE FACT THAT PEOPLE living in 

places far beyond the normal service 
area of the London television station 
think it worth while to install tele-
visors is clear proof of the urgency 
of the demand for television ser-
vices all over this country. People 
definitely want television; they are 
prepared to pay for receiving sets 
and they will put up with poor or 
chancy reception rather than have 
nothing at all. To me, at any rate, 
it seems that the B.B.C.'s progress 
in providing a network of trans-
mitters should be speeded up. All 
sites should have been selected by 
now, or should anyhow be chosen 
within the next few months. Since 
the Powers That Be have guaran-
teed the continuance of the 405-line, 

5o-frames-per-second transmissions, 
the B.B.C. would do well to decide 
upon a standard design for its trans-
mitters and to place orders right 
away for ten or a dozen of them. 
If these and the necessary radio 
links were ordered in bulk, both 
time and money would be saved. 
There's a point, too, about those 
radio links. The main centres will 
presumably have their own studios, 
0.B. equipments and so on; inter-
connections will enable any of them 
to originate programmes to be 
radiated by all or any of the others. 
But has it occurred to anyone to 
combine some or all of the radio 
links (or coaxial cable repeater 
stations) with small, unattended 
and automatically operated trans-
mitters? Were this done, to take 
one example, in the country 
traversed by the London-Birming-
ham links, the whole service area 
might have the form of a dumb-bell 
—circles of 30 or more miles radius 
round London and Birmingham and 
between them an area of approxi-
mately rectangular shape some 15 
to zo miles in width. There are, 
of course, difficulties; but are they 
too formidable to be overcome? 

Aerials and Amplifiers 
IT WOULD, I FEEL SURE, pay those 

concerned with the manufacture of 
television aerials and of signal-
frequency amplifying units not only 
to study reception conditions in 
outlying districts, but also to con-
duct instructional campaigns in 
" fringe" areas and those still 
farther from transmitting centres. 
In talking to people living in such 
parts of the country" I've found, 
first of all, that the ordigary man 
who buys a televisor and hopes for 
the best does not realize that there 
are means whereby his chances of 
good reception could be improved; 
secondly, that not a few of the radio 
dealers who supply the sets are not 
much better informed. One of them 
assured me that the multiple aerial 
array was just a stunt of no real 
value, and another was equally 
sceptical about signal-frequency 
amplifying units. I'm not going 
to say that any kind of complex 
aerial, even with a perfectly 
matched feeder, will make good re-

ception a certainty in places where it 
is now the exception rather than the 
rule. Nor would any sensible person 
claim that additional s.f. amplifica-
tion will always do the trick. Either 
or both, however, may so much in-
crease the chances of good reception 
in such places as to make all the 
difference between its being worth 
while or not to invest in a television 
receiving set. 

A Tricky Business 
THE NEW YORK MAGAZINE Radio-

Electronics has just inaugurated a 
scheme which may have interesting 
results. Publishing a letter from a 
resident in Borneo, who wants to 
buy American components and so 
on but can't owing to currency ex-
port restrictions, the Editor suggests 
that the only way out of the diffi-
culty at the moment is a return to 
primitive bartering methods by 
making swaps. He fully appreciates 
the difficulties and the exasperation 
of those radio addicts who yearn to 
possess this American gadget or 
that, but can't get leave to send 
so much as a lone dollar abroad. 
To help them he proposes to run 
free of charge a section of classified 
advertisements by radio folk living 
in such countries. In these ad ver-

CONSOLE RECORD PLAYER 

Designed primarily primarily for use with 
the " 500 " series of radio receivers, 
this record player cabinet by 
Ace Radio, Tower Road, London, 
N.W.ro, contains an automatic 
record changer and provides 
storage for records. The price is 

£35 r 3s. rod., including tax. 
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tisements (which must not exceed 
40 words) the dweller in a currency-
restricted country can state what 
he wants and what he has to offer 
in exchange. It's a grand idea and 
a generous one in these hard times. 
The big snag, though, may prove 
to be the fact that most of the 
currency-restricted countries have 
also a mass of complicated import 
regulations. Were you to succeed 
in swapping this or that for, say, an 
f.m. receiver kit, you might find it 
impossible to steer your prize 
through the offshore minefield of 
import licences, etc. ! 

Effects 
A COUSIN OF MINE who writes 

plays for the B.B.C. invited me re-
cently to go to a rehearsal of one 
of hers. I had a good many sur-
prises, not the least of which was 
that, for a half-hour item due to be 
broadcast at 5 p.m., morning re-
hearsals took place from 10.30 to 
r o'clock and that these were fol-
lowed by another lot from 2 to 4. 
The effects in particular have to be 
rehearsed most carefully for tim-
ing. Most of them were pro-
duced from records on the four 
turntables of a play-back instru-
ment and I was able to see the 
working of the apparatus which 
enables any part of a record to be 
selected with absolute certainty. 
The pick-up is held by a rigid arm 
mounted tangentially to the grooves 
of the disc and travelling along a 
finely graduated scale. Shortly 
before a particular effect is required 
the needle is lowered into the 
groove; the controller then fades it 
in and out at the proper moments. 

Another One to Try 
IN ITS JUNE ISSUE Toute la Radio 

had a quiz which contained one 
poser that may be of interest to 
readers of Wireless World. Here it 
is. If the output terminals of a 
high-voltage d.c. supply have two 
or more capacitors connected across 
them in series, these capacitors are 
always shunted individually by re-
sistors of high values. This pre-
caution is necessary: 

(a) To reduce ripple; 
(b) To prevent the capacitors 

from " blowing up " ; 
(c) To discharge the capacitors 

when the h.t. voltage is 
switched off and so to guard 
against accidents. 

What's your view? The answer is 
given on page 258. 

• OVER 200 TYPES DESIGNED 
The Famous BULGIN Range offers over 200 Basic types of 

switches, and every one in a variety of operating-levers 
(dollies) and finishes. Apart from Nickel-plate, Chromium-
plate, Camera-black, Florentine-bronze, Polished or Matt, 
there are five or more plastics-coloured finishes, giving insu-
lation of external metal parts. Combinations of every type 
are available, and every one guaranteed as type-tested for 
25,000 operations. Better than all others, every switch 
embodies the EXPERIENCE OF 25 YEARS OF SWITCH 

DESIGN AND MANUFACTURE. 

Retailers, have you obtained our new TRADE Catalogue? 

All products are now available from retail and wholesale stockists. 

" The Choice BULGIN 
REGISTERED TRADE MARK 

of Critics .' 

A.F.BULGIN g CO. LTD. • BYE- PASS RD. • BARKING 

Telephone : RIPpleway 3474 (5 lines) 
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RECENT INVENTIONS 
Wireless World July. /949 

A Selection of the More Interesting Iladio Developments 

Automatic Muting 
UALVE noise produced by inherent 
V thermal effects is utilized to short-

circuit the loudspeaker automatically 
when no signals are present. It is 
known that the noise voltage is con-
siderably increased during such times, 
and this is stated to be due to the 
action of the automatic volume control 
in the case of amplitude-modulated 
signals, and to the fact that the 
presence of the carrier shortens the 
actual duration of the thermal effect in 
the case of frequency-modulated 
signals. 
In the " no-signal " condition shown, 

a circuit LC in the anode of the a.f. 
amplifier Vs collects the noise voltage, 
which lies well above the normal signal 
frequencies fed to the loudspeaker LS, 
and passes it through rectifier circuits 
D R and Di RI to the grid of a valve 
V, to operate a relay S controlling 
short-circuiting contacts Si on the 
speaker. When a signal is received, 
the charge built up on the condenser C 
quickly leaks away through the rectifier 
Dr and low resistance R. The charging 
of the condenser takes place more 
slowly through the rectifier D and high 
resistance ftr, so preventing the relay 

circuit of the super-regenerator to 
negligible proportions, and for this pur-
pose the circuit is usually damped by 
a low-resistance shunt. This involves 
a serious loss of 
power in the re-
sponse signal, since 
the same tuned cir-
cuit is used both for 
transmission and re-
ception . 
According to the 

invention, the diffi-
culty is solved by 
using as the damp-
ing device a diode 
which is connected 
across the tuned cir-
cuit, and also to a 
source of positive 
potential. Du ring 
standby conditions,' 
the positively biased diode has a com-
paratively low resistance; but when the 
super-regenerator is triggered into trans-
mission, oscillations rise to a high level 
and then serve automatically to " open-
circuit " the diode by charging a con-
denser connected between its anode and 
the tuned circuit. 

Ferranti, Ltd.; M. K. Taylor and 
R. S. Paulden. Application date, 

February 25th, 1946. No. 
4081°3. 

Noise-operated muting circuit. 

from being operated during brief 
periods of fading. 
The General Electric Co., Ltd., and 

L. S. Stenning. Application date, May 
55th, 1946. No. 612024. 

Super- regenerative 
Circuits 

RELATES to the type of circuit that 
is designed to respond to the 

receipt of a pulsed signal, as used in 
radar, by the instant transmission of 
an identification signal. To ensure 
satisfactory threshold conditions, it is 
necessary to reduce the free oscilla-
tions that normally occur in the tuned 

Television Cabinets 

THE cabinet is made in 
two parts, the upper of 

which contains the viewing 
screen and is arranged to tele-
scope inside the lower or main 
casing, with a vertical move-
ment, so as not to disturb 
anything that may normally 
be placed on top of the cabi-
net. 
The main casing contains 

the cathode-ray tube, which 
is mounted to project the pic-
ture downwards on to a 
spherical mirror, from which 
it is reflected back through a 
correcting lens or to an in; 
dined plane mirror, fixed in 
the upper part of the casing, 
and finally on to a vertical 
ground-glass or opalescent 
viewing screen. The lifting 
and lowering movement of 

the upper part is conveniently controlled 
by means of a small electric motor, 
through worm gearing and vertical 
guide rods, an automatic stop and slip 
clutch unit being provided to prevent 
damage to the equipment. 
Marconi's Wireless Telegraph Co., 

Ltd. (assignees of R. V. Beshgetoor). 
Convention date (U.S.A.), October 181h, 
2944. No. 6437225. 

Intervalve Coupling 

THE grid of the amplifier VI is 
coupled to the anode of the pre-

vious stage V through a step-down tap-
ping on a coil L, which is chosen so 
that the impedance of the whole coil 

bears the same ratio to the impedance 
of the part of the coil between the 
tapping T and the ground, as the 
capacity between the grid and all the 
other elements of the amplifier VI bears 
to the capacity between th,e anode and 
all the other elements of the amplifier 
V. More particularly, the grid-cathode 
capacity of VI is reflected by the coil 
as a smaller capacity between the 
anode and cathode of V. The sum of 
the capacities concerned is represented 

+ :.Ci L 

Low-loss interstage coupling. 

in dotted lines at CI, and is calculated 
to resonate with the coil L at the 
working frequency, the normal coupling 
condenser C being too large to have 
any appreciable effect. 
A useful increase in effective amplifi-

cation is secured by the arrangement 
shown. In an eight-stage receiver for 
pulsed signals the overall gain is stated 
to be more than three times that 
normally given. 
The British Thomson-Houston Co., 

Ltd. Convention date (U.S.A.), May 
2oth, 1945. No. 652472. 

Remote Control System 

SIGNALS transmitted in 2he form of televised symbols, grouped into 
characteristic patterns, are used for 
the selective control of distant 
apparatus. A chequered arrangement 
of black-and-white squares will, for in-
stance, provide a very large number 
of distinctive patterns by suitably re-
grouping the unitary- squares. Further 
variety can be introduced by the 
stepped rotation of any given pattern. 
At the distant end, a photoelectric 

relay is operated only when the pat-
tern reproduced on the viewing screen 
of a television receiver conforms to a 
predetermined code. In order to en-
sure secrecy, provision is made to vary 
the line and frame frequencies, and to 
switch over from progressive to inter-
laced scanning, from time to time, in 
accordance with master control signals 
radiated from the transmitter. 
H. W. K. Jennings (communicated by 

J. H. Homrighous). Application date 
August 3oth, 1945. No. 610528. 

The British abstracts published 
here are prepared with the 
permission of the Controller of 
H.M. Stationery Office, from 
specifications obtainable at the 
Patent Office, 25, Southampton 
Buildings, London, W.C.2, price 

2 - each. 



July. 1949 Wireles% World Advertisements 49 

aficked MOW 
PERMALLOY 'C' 

for highest initial permeability. 
Useful for wide frequency band 
transformers, current transformers, 
chokes, relays and magnetic shield-
ing. 

PERMALLOY' B' 
for higher flux densities than Perm-
alloy C ' and high incremental 
permeability. Suitable for low 
power and intervalve transformers. 

PERMALLOY' D' 
for very high resistivity without 
undue lowering of maximum flux 
density or of the Curie point. Small 
variation of permeability with fre-
quency. Ideal for H.F. applications. 

V—PERMENDUR 
for high permeability with unusually 
high flux density. Specially applied 
to high quality diaphragms and 
pole pieces 

Standard Magnetic Materials, which have been steadily 
improved and extended in range over many years, are 
produced by a Company which has the unique advantage 
of being also a large scale user of these materials. 

T L.( 

MATERIALS 

5tandard Telephones and Cables Limited 
(Registered Office: Connaught House, Aldwych, London, W.C.2) 

(Telephone Line Division) 
NORTH WOOLWICH, LONDON, E.16. Telephone: Albert Dock 1401 

E 
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INDUSTRY 
is catching up with 

SCIENCE 
INEVITABLY, Science is always a step ahead of 
industry, but it is Mullard's endeavour to 
close this gap. Mullard are in the unique 
position of being both electronic experts and 
industrial consultants — they are, in fact, 
industrial scientists. Thus, they are able to 
utilise scientific discoveries in the design of 
better equipment for practically every sphere 
of industrial activity. 

MULLARD EQUIPMENT FOR RESEARCH 
AND INDUSTRY INCLUDES THE FOLLOWING :-

Instruments for the 
Electrical Laboratory 

Cathode Ray Oscillographs 

Beat Frequency Oscillators 

Measuring Bridges 

Valve Volt Ohmeters 

V.H.F. Valve Voltmeters 

High Voltage Power Supply 

F.M. Signal Generators 

Industrial 
Equipment 

Valve Relay Units 
Frequency Meters 

Viscometers 
Vibration Equipment 

NULLARD 
OSCILLOGRAPH 

Type E.800/I 
Information and advice on 
this and any other equip-
ment may be obtained from 

Electrochemical 
Equipment 

Potentiometric Titration 

Apparatus 

Karl Fischer Equipment 

Electronic Polarimeters 

Conductivity Bridges 

Conductivity Controllers 

Ultrasonic Generators 

Ultrasonic Consistency 

Meters 

Mullard 
ELECTRONIC PRODUCTS LTD., 

e-"-%  
Electronic Equipment Division Imuuardi 

ABOYNE WORKS, ABOYNE ROAD, LONDON, S.W.I7 

A " FLUON" INSULATED VALVE HOLDER 
Fluon can be moulded to extremely close 
tolerance. Fluon resists temperature 
as high as z50°C. Fluon is non-
hygroscopic. Fluon has high di-
electric qualities. Fluon is 
chemically inert. Fluon has 
high impact resistance. 
Beryllium copper, 
silver-plated 
contacts. 

The Clix VH 337/7 B.7.G. 
(Button Base) Valve Holder. 
With Fluon (P.T.F.E.) Insula-
tion, with or without Skirt and 
Screening Can. Made to meet 
the most exacting conditions re-
quired in all types of Radio, 
Radar, Television, " Inter-
Communication and Electronic 

Equipment. 

FROM THE WIDE RANGE OF CLIX COMPONENTS 
We manufacture a wide range of components for the Radio, 
Electronics and Television Industries. In addition to stock 
lines, a few of which are illustrated below, we can also 
manufacture special components designed for individual 

specifications. 

Clix Heavy Duty. Spade ter-
minals. Other types available to 
cover terminal diameters of from 

Black and red only. 

Chassis - Mounting Socket 
Strips with from 2-6 Sockets 
in various standard markings or 

to Customers' needs. 

5- pin English 
Valve holder. 
Other types are 
available for 
most British and 
Americanvalves. 

4 - way Voltage Setector 
Panel with Solid or Fused 
Shorting Plug. 3-way also avail-
able with Rectangular or Circular 

Plate. 

Tag Strips. Types are avail-
able with from a to 9 Tags. 
Tropical or Commercial Grade, 
in various combinations, also 

miniature types • 

Clix " Flexipin " Radio 
Master Plug. Supplied in a 
range of colours; for 1, 4 Prim-

or A" sockets. 

BRITISH MECHANICAL PRODUCTIONS LTD. 
in association with General Accessories Ltd.) 

21 BRUTON STREET, LONDON, W.1 



July, 1949 Wireless World Advertisements 51 

Eliminate Positive Feedback 

(Mechanical) " EQUIFLEX" PATENT MOUNTINGS 
will eliminate Mechanical and acoustic Vibration from 
being amplified and a Black Spot on Quality Reproduction. 
Call at your Dealers to see a complete set of special 
"EQUIFLEX." Damped units with all fittings and 
assembly chart suitable for the GARRARD R C 6o Turn-
table. 

GARRARD Price 21/6 Per Complete Boxed set 
RC 60 UNIT of 4 Mountings and all fittings. 

" EQUIFLEX " special Damped Mountings as illustrated 
for Chassis Suspension can be obtained from your Radio 
Dealer. Loadings of these units are from 2 lb. to 12 lbs. 
Giving a choice of distributed loading of from 8 lbs. to 
50 lbs. where a four Point-Suspension is used. 

Ask to see these special Units at your Dealers. 

TYPICAL RADIO CHASSIS 

Wholesale Distributors and Dealers write for Ternis and 
Particulars. Export Enquiries Welcomed. Illustrated 
Brochure upon request. 

Sole Manufacturers: 

A. WELLS & CO. LTD., 
PROGRESS WORKS, STIRLING RD., LONDON, E.17 

PHONE : LARkswood 2691-4 

E D I SWAIN'  
(Radio Produets 

Senior R.K. 12 in. Loudspeaker 

The large curvature cone employed in this speaker 

produces a much wider and more level frequency 

response curve with a considerable reduction in 

sub-harmonics. 

Acoustically dead material is used for the 

cone surround to give flexible suspension which 

results in exceptionally good reproduction where 

large amplitudes are encountered at low LIST PRICE 

frequencies. a £6 • 15 • 0 

THE EDISON SWAN ELECTRIC CO. LTD., 155 Charing Cross Road, London, W,C.2 

RA IA 
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VICTORIA " SPECIALS"  
A very keen interest is taken by the technical staff at Victoria 
Instruments in the design and development of special-purpose 
instruments. This willingness to undertake the " teasers " does 
not surprise those who already buy Victoria products. Users of 
electronic measuring instruments should avail themselves of this 
service, and take a leaf from the book of some of the largest firms 
in the electronic industry. 

PORTABLE TEST SETS 
Robust moving iron instruments. Suitable for the Electrical 

Contractor or Automobile Electrical Engineer. 

Size: 31" x 3¡" x 21.- overall 
complete with carrying strap. 

These combined instruments are 
made in many standard ranges. 
Combination examples: 

260V A.C. 

I5A A.C. 

25V A.C. 

25A A.C. 

or D.C. 

or D.C. 

or D.C. 

or D.C. 

Other Combinations to order 

Wireless World 

SQUARE FLANGE METERS 
4" Large Open Scale. Mirror 
Scale can be supplied if required. 

RANGES: 

A.C. from IV- I OkV 
25uA-I00 Amps. 

D.C. From 5mV-I0kV 
5uA-5000 Amps. 

VICTORIA INSTRUMENTS 
Proprietors : V.I.C. (Bournemouth) Ltd. 

MIDLAND TERRACE • LONDON • N.W.10 
Telephone: ELGar 7871'2 

July , 1949 
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University Radio. Limited 
OFFER GUARANTEED USED EQUIPMENT AT ATTRACTIVE PRICES 

H.R.O. Senior, 5 coils, .9 KC to 
30 Megs., with Power-pack, in 
perfect condition and working 
ord er   £25 0 

Eddystone 640, as new, with 
Eddystone speaker   Ell 10 

Another as above, with speaker 
and S. Meter   £ 4 0 

Eddystone 540, as new, with valves £36 
Hallicrafter Sky-Champion, as 
new, with valves   £l6 10 

Ex-W.D. Marconi Receiver, 1191  
(one only), with valves, less 
power- pack, 14 KC-30 Meg., 9 
bands   £12 10 

Ex-W.D. RI07, with valves, A.C  
mains or 6 volt, very good con-
dition   Ell) 0 

R108, as above   CIO 0 
C"-Max Short-Wave Battery 
.,.our. All dry, 11-350 metres, 
with coils. As new   £7 10 

Weston U.S.A. E772, A.C./D.C., 
20,000 O.P.V. Test Meter. As new, 
in portable case   £16 0 

Weston U.S.A. Combined Valve-
Tester and AC, DC Test Meter. 
A.C. 200-250 Volts Mains operated. 
As new. Complete with valve-
charts   £19 10 

Supreme , U.S.A., as above, A.C  
, 200-280 volts. As new   £17 

Weston E772, A.C./D.C. 1,000 
O.P.V. Test-Meter. As new   El I 

Taylor AC,DC Test-Meter, 1,000 
O O.P.V. Model 70. As new  £8 

Pullin Series 100, 10,000 0.P.V , 
O A.C. / D.C. Test Meter. Latest 

Model. As new   £8 
O Mullard Master, Valve-Tester, 
O A.C. Mains, 4-500 Test cards  

Perfect condition   Ell 
O Roberts portable Valve-Analyser 

and Test- Meter, latest model  
As new   £13 

Pye Workshop service and Test 
0 Rack, latest model. As new  £36 

Ayo Capacity and Resistance 
Bridge. As new   Ell 

O Taylor Capacity and Resistance 
O Bridge. As new   £8 

Ayo 7'5, as new, £ 12, 10/0 and   £ 13 
Hunt's Capacity and Resistance 

O Bridge, lates model. As new   Ell 
E.M.1. Audio Oscillator, 0-10 

KC's, with chart. In perfect con-
O dition   £12 

Latest Model B.S.R. A/F Signal 
Generator, 0-16 KC's. As new £ 9 

Wharfdale I6in. P.M. Latest Model  
As new   £1 0 

O Goodman's Axiom I 2i n., P.M's. As 
new   £5 17 

O Goodman's I2in. P.M's. As new £4 0 

Rola I2in. P.M's. As new   £4 0 0 
O 0 Cossor Double Beam 'Scopes. 

All perfect and as new. Priced 
O 0 from  £22 10 0 to £30 0 0 

Collaro Record-changers, bar 
type, mixed records, A.C. mains  

0 0 As new   £l2 0 0 
Tannoy IS watt 12 volt Mobile 

Amplifiers, latest model, 2 re-
O 0 entrant speakers, moving-coil 

mike, cables, gramo-unit, etc. 
Not Ex-W.D. As new. Listed 

10 0 at E97/10/... Our price   £42 10 0 
As above, 12 volt or KC. mains, 

O 0 20 watt Amplifiers, with 2 re-, 
entrant speakers, moving coil mike, 

0 0 cables, gramo-unit, etc. As new. 
Not Ex-W.D. Listed E80;-/- Our 

10 0 Price   £32 10 0 
10 0 Evershed's Bridge Meggers, 500 

volts. As new   £20 0 0 
O 0 Evershed's Wee Meggers, 500 

volts. As new  £ 10 0 
Record Minor Meggers, 500 volts. 

10 0 As new   a 0 0 
Advance A,'F Signal Generators  

O 0 Latest model, No. I. As new   £14 0 0 
Taylor Valve-Testers. Model 

O 45A, 45AP, with charts. As new £ 2 10 0 
Ferranti AC:DC Test-Meter, 

6 1,000 0.P. V. As new   £4 10 0 
O Ayo DC Minor   £2 12 6 

Hundreds of other items too numerous to list at Bargain Prices. Please state requirements. 

No lists and no C.O.D., cash or cheque with order. All items listed are CARRIAGE PAID, 

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 
Phone GERrard 4447 & 8592. Hours 9 to 6 Thursdays 9 to I 
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Midget ', "Mighty „ sate, 
[B00.62 ,owi 
• 3 valve, plus rectifier, midget radio receiver; 200-250 volts A.C. 

or D.C. 
• Cabinet: Fully seasoned wood, finished in polished walnut 
• Valves: Latest British Octal and Ballast Type 
• Coils: High " Q "' iron cored on " low-loss " formers 
• Wave-range: 200-550 metres 
• Chassis: Steel, plated for reliability & long life 
• Loudspeaker: 5" dia. " Monobolt" construction, to whirl) is 

fed 3 watts of Audio Power 
• Guarantee: 12 months 
• Apart from Mains, the only connection is an aerial supplied 

with the set 
Volume, Tone and Sensitivity are remarkable from a Radio 
measuring fir x 7" x 4r. The advertising campaign now getting 
into its stride, will be increased in volume and tempo, as space 
becomes available 

GENERAL SONIC INDUSTRIES 
(Formerly General Electrical Radio) 

21-29 SUENE STREET, BATH STREET, LONDON E.C.1 

COULPHONE RADIO PRODUCTS 
MAINS TRANSFORMERS 

16,6 POST PAID 

Coulphone Mains Transformers are made to the higheel 

electrical standards and are fully guaranteed. We supply 
them to the ministry of Supply Atomic Research 
stations, so they will no doubt meet your requirements. 

Special quotations for quantities and types to order. 
Standard Replacement Typee. Drop-through chaeeie 
type with top ehroud. Impregnated and Interleaved 
Screened Primaries tapped for 200/230/250 volts. 

(a)250-0450 v. 60 mA. 6.3 v. 3 A., 5 v. 2 A 166 
(b) 250-0450 v. 60 n.A. 4 v.4 A.,4 v. 2 A 16 6 
(0) 250-0450 V. 80 mA. 0/4/6.3 v. 4 A. 0.T  

(1/4/5 v.2 A  19 
id) 300-0-300 V. 80 mA. 01416.8 v. 4 A. 0.T  

0/4/5 v.2 A  19 0 
le) 350-0-350 V. 80 mA. 0/4/6.3 v. 4 A. CT , 

0/4/5 v.2 A  190 
250-0-250 v. 100 mA. 0;4/6.3 v. 4 A. CT  
0/4/5 v. 2 A  220 

(g) 300-0-300 v. 100 mA. 0/416.3 v. 4 A. 
0/4(5 v.2 A  220 

CO 350-0-350 v. 100 mA. 0/4/6.3 v. 4 A. C.T , 
0/4/5 v.2 A  22 0 

(1) 350-9450 v. 150 mA. 0/4/8.3 v. 6 A. CT , 
0/4/5 v.3 A  39 0 

(I) 425-0426 v. ISO md .6.3 v. 4 A. 0.T., 6.3 v. 
4.4. 0.T..15 v. 8 A  44 

(10425-0-425 v. 180 mA. 4 v.8 A.O.T.,4 y.4 A. 
0.T.,4 v. 4 A  446 

(I) 425-0-425 V. 180 mA. 6.3 v. 4 A. O.T. 4 y. 
2 A.O.T.,4 v.2 A.O.T.,5 v.3 A  47 0 

Types (a) (b) ( e) (d) (e) ( f) (10 (h ( k) illustrated on lef t 
Type. ( I) (1) 0) upright shrouded type. 

COULPRONE COIL PACES. Medium, Long and 
Short Wave. Built on 16 S.W.O. Aluminio n 
..haseis. Totally enclosed. One hole fixing. 
tlignel ready for connection into receiver. 
I.F. 465 kc/e. 
MODEL A. For use with 2 gang tuning condenser. 
6K8G or any triode herode frequency changer. 
21(196. 
MODEL AR. For nee with 3 gang tuning con-
denser. R.F. Stage for 6K7G, and 6K80. Nine 
iron duet cored coils, £8/1716. 
COTILPHONE 20-WATT HIGH FIDELITY 
AMPLIFIER. Built to famous Williameon circuit 
I, it with push.pull 807's for higher power output. 
Linear response from 20-40,000 c.p.s. Power 
supply for feeder unit or tone control unit 
brought out to octal eocket. 6.3 v. 4A and 250 v. 
40 mA. maw-. 
EX GOVT. SURPLUS. C017LPHONE offer 
the best bargain.. Over 200 items in our 
illustrated catalogue. If intereeted please .end 
extra Old. etamp-it will save you X's. 
ROTHERMEL "TORPEDO xists3. List 
Price, 518/18/, My Price 53/12/6. Poet MM. 

Terms: C.W.O. or C.O.D. 

WILLIAMSON OUTPUT 
TRANSFORMER 

A super lob exactly to author's specification 
Upright mounting sa 126 

FEEDER UNITS 
MODEL B DE LUXE (illustrated above). Biel, 
gain R.F. stage operative on all nine waveband', 
15/145 M., 190/550 M., 900/2000 M. Plus six range. 
of Bandeprend, 13.5.14.8, 16-17.4, 19-20.5, 24.2-26. 
30-32, 41-43.5 metres. Large cblour printed glee-
dial, 101n. x 6In. aperture. Horizontal .ir/ve. Wave. 
range indicator and magic eye. suit-hod pick-up 
eockets. Volume and Tone Controls. Completely 
aligned ready for connection to sods amplifier 
Price less valves 618(7/6. 
Valves required, EF50, 6K8G, 6K7G, 6Q761, 6U5. 
Price for set of five valve., 63/11/5. 
MODEL A. A first class feeder unit with R.F. stage 
operative on all waveband., 16/50, 190/550. 900/2000 
metres. Switched pick-up eockete. Volume control. 
Glees dial Sin. x Sin. in colours. Completely aligned 
ready for connection to audio amplifier. Price less 
valves, £101816. 
Valves required, 61C70, 61/80, 6K7G 6Q70. Price 
for net of four valves, 22(11/3. 
A.F. AMPLIFIER POWER UNIT. Specially designed 
for see with above units. Employs 6V60 output 
(4 watt.) and 5Z4G rectifier. 
Price lean valves PA/10/-. 
Two valves I t required, £1113110. 

Send 2}d. Stamp foe Neu 417-page Illustrated Catalogue. NEW GOODS ONLY 

COULPHONE RADIO 53 IESURSCOUGH ST. ORNISKIRK, LANCS. 
" The Return of Post Mail Order Service" Tel. Orrriskirk 987 
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MAINS 
TRANSFORMERS & CHOKES 

All " Varley" products are manufactured from the 
highest quality materials. 
Transformers etc., are individually wound and have 
interleaved windings with ample insulation, ensuring 
freedom from breakdown. 
The comprehensive range of Shielded and Open type 
Transformers available meets the requirements of 
every circuit. Write for list etc. 

MADE BY 

OLIVER PELL CONTROL LTD 
CAMBRIDGE ROW • WOOLWICH • S•E•18 

Telephone: WOOLWICH 1422 

BAFFLETTE 
EXTENSION SPEAKERS 

* Better Reproduction 

* Attractive Appearance 

* Sound Value tor money 

FROM 49°6 
AT GOOD SHOPS EVERYWHERE 

Made and Guaranteed by 

RICHARD ALLAN RADIO LIMITED 

CALEDONIA RD. BATLEY YORKS 

The RIMINGTON JEWEL 
will bring new life to 

GRAMOPHONE REPRODUCTION 

r'night for Crystal 
pick-up only. 

Lightweight for new 
miniature pick-up. 

Trailer tyPe for 
Heavier pick-up. 

* Reproduces the maximum recorded frequency range. 

* Wear on records is negligible, the jewel is scientifi-
cally designed to follow the groove of the record 
lightly and smoothly. 

* Preserves the higherfrequenciesdellcately Imprinted 
in the record, so easily destroyed, and reproduces 
them ! 

* Jewel well set and angle correct. 

* Contained in plastic box well packed and mounted. 

* LIFE. It is not possible to state categorically the 
life of a jewel point, but in the interest of quality 
it is advisable to replace the jewel after 1000 
playings—it is a matter of personal discretion. 

* The Rimington Jewel has had exhaustive tests by 
Messrs. W. R. Prior Ltd., microscope manufacturers, 
of Bishops Stortford, who have stated that the 
needles are free from blemish and perfect in detail. 

* The Rimington Jewel needle reveals new beautie, 
In your records which you have heretofore 
unsuspected. 

FRICE—Most reasonable. The Rimington Jewel 
o, the finest sapphire on the market and it 

retails at only 9 9. 

0.-der your Rimington Jewel NOW and revolutionise 
your gramophone reproduction. 

TRADE ENQUIRIES INVITED 

RININGTONS 
ItIMINGTON, VAN WYCK LTD., 42-43 Cranbourn St., London, W.C.2 

Gerrard I 171 

itIMINGTON, VAN WYCK (Mail Order) LTD., 28a Devonshire St., 
Nlarylebnoc. London \V I IV •//p,A -169.3 

POTENTIOMETERS 

ELIANCE 
4.  

Wire-wound and Composition types. 
Single, Ganged, Tandem Units. 

Characteristics: linear, log., semi- log., non. 
inductive, etc. Full details on request. 

RELIANCE MNFG. CO. (SOUTHWARK), LTD., 

Sutherland Road, Higham Hill, Walthamstow, E. 17. 

Telephone: Larkswood 3245 

atc 

SYDNEY S. BIRD é: 
CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDLESEX 

nene Wield 2015-2 ",C4.....1.  
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rimensseur 
VaWd9û c71,1_0-67/7 Ac9e-ty 

At last a gramophone motor to 

match the performance of the 

famous Connoisseur l'ick-up. 

SPECIFICATION: 
Voltage : 200-250 volts A.C., 50 cycles. 
Rim drive with speed variation. No gover-
nors and no gearing. Heavy non-ferrous 
turn-table, machined to run dead true, fly-
wheel action—no" WOW." Main turn-table 
spindle hardened, ground and lapped to 
mirror finish, running in special phosphor-
bronze bearings. Motor runs in needle-
point, self-adjusting bearing. 

Made by 

Motor Board lin. plastic. Pressure on Drive-Wheel released 
when not in use, to obviate forming flats and noisy action. 

Retail Price, complete with Pick-up £ 15 19s. Od. plus £6 18s. 2d. P.T. 

without Pick-up ... £ 13 5s. Od. „ £5 14s. 10d. P.T. 

Coupling Transformer when required 13s. Od. 

A. R. SUGDEN & CO. (ENGINEERS) LTD., BRIGHOUSE, YORKS. 

PRECISION COMPONENTS 
CORD DRIVES 

Now available in five types as 

illustrated ( left to right) Standard, 

R/V, Reverse, " D" type and 

" A " type. 

GANG CONDENSERS 
A wide range is now available 

in I, 2, 3 or 4 gang types o! 

various capacities. 

Write for Catalogue No. (W.W.I.) 

JACKSON 
BROS (LONDON) LIMITED 
KINGSWAY • WADDON • SURREY 
TELEPHONE. ruicounts WALFILCO. 
CROYDON 27S4.3 PHONE LONDON 
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THE 

AMBASSADOR 
£31 - O - 
TAX 
PA:D 

.1e-tweet/fa 

•Q h o. TABLE 
01U RECEIVER 

e EIGHT MINIATURE VALVES • PUSH PULL OUTPUT 
e TWIN Er SPEAKERS e VARIABLE TREBLE CONTROL 

e SWITCHED BASS CONTROL e ELEVEN INCH POINTER 
TRAVERSE e THREE WAVE BANDS. 

AMBASSADORRadio 
H UTCHINSO N LANE, 

BRIGHOUSE, YORKS. 

GOOD LOOKS - GOOD LISTEN/NO 

GSYA G2BAR 
WESTERN GATEWAY HEADQUATERS 
for Radio and Television Components 

The CABOT 25 Watt 
HIGH QUALITY AMPLIFIER 

Incorporating negative feedback, suitable for any 
use where sound amplification is required. 

SPECIFICATION :—Separate mike and gram Inputs for mixing. 
Mike input for moving coil or other types as required. Gram 
input suitable for standard Magnetic or Lightweight pick-up. 
Tone control. Output 25 Watts into 4-8 or 15 ohms. Input 
110 230v 50 cps. Fitted in steel cabinet, finished in black crackle, 
panel engraved as illustrated. Ideal for general P.A. work, 
Youth Clubs, gram or radio Amplifier for the Home, etc. 
VALVES :-65h17 Mike and Gram Mixer. 6547 Amplifier. 6N7 
Phase splitter. 6L6 Push Pull Power Amplifier. 5U4G Rectifier. 
£16-10-0 Complete ready to play. Carriage paid Rail 

in England and Wales. Extra for passenger. 
The Amplifier can be heard at our Bedminster Shop. Out-of-town 
Customers invited to Call at any time. Open Sets. 9-5.30 p.m. 

CABOT RADIO CO., LTD., 
28, BEDMINSTER PARADE, BRISTOL, 3. TO.: 04314. 

Wireless World July, 1949 
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FOR ENGINEERS who want HEAVY DUTY 

CAPACITORS for high voltage, high frequency 

and similar equipment. 

HUNT-INGRAM 
CAPACITORS 

(Mycalex Product) 

wee e 
eagn leer) et ,,l— cApAcTe" „„ 

ire gercza-rgotecn - cAPA0T-
ise!,51s4,v P11* ,,)/tutir,:4ylecg:ti"ervion-

ter s to 

Here Is a new development of Importance to 
all users of speciality capacitors. HUNT-
INGRAM CAPACITORS, previously marketed 
as " Ingram-Mycalex "—are now available with 
the pooled marketing and technical resources 
of the two companies behind them. 
For heavy duty work and limited space, Hunt-
Ingram Capacitois offer great advantages and 
show savings in costs where they can be applied. 
Available in standard units or made to order 
for special requirements, both mechanically 
and electrically, in a wide variety of shapes. 

For Blocking and Bypass in High 
Frequency Heating and Radio Trans-
mission ; High Altitude Airborne 
Equipment; Delay Networks in Pulse 
Circuits ; Voltage Dividers ; Stabilis-
ing Units, etc. 

TYPICAL STANDARD UNITS 
Full load: 70 kVA at 500 KC to 10 MC per sec. PeakWkg.10kV. 

Cap. Overall Dim Approx. Weight 
Type MIA 10,000 pF 6 h' x 13'x hjs 71b. 3 oz. 

5,000 pF 6}' x 13' x r Sib. 14 oz. 
Full load: 8 k VA at 500 KC to 10 MC per sec. Peak YVkg. 15 kV. 
Type M4A 150 pF r x 4h' r 5 oz. 

Full list and details on application. 

A. H. HUNT LIMITED 
Wandsworth, London, S.W. 18. Tel. : BATtersea 3131 

ESTABLISH ED 1901 
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"You're CERTAIN to get 
it at ARTHURS 

* VALVES : We have probably the largest Stock of 
valves in the Country. Send your enquiries. We 

will reply by return. 

AYO METERS IN STOCK. 
Aim Model 7   £19 10 0 
Ayo Model 7, high resistance   £19 10 0 
Valve Teeter   £16 10 0 
Test bridge  Ell 0 0 
Awe Minor, AC/DC model  £13 10 0 
Electronic Test Meter   £35 0 0 
Signal Generator   £ 5 0 0 
Taylors Meters. List on request. 
Decca Pick-ups  £6 14 6 
Decca Head for G d  £4 II 0 
Adaptors   3 8 

London's Oldest Leading Radio Dealers. 
All types stocked. 

EST. 
1919 

LTD' 
PROPS: ARTHUR GRAY: or crers v.o. rder. 

Our Only Address: Gray House, 150, Charing Cross Rd., 
London, W.C.2 TEMple Bar 5833/4 

ELECTRICAL, TELEVISION & RADIO ENGINEERS. 

from the range o instruments 

THE TWENTY M ILLION 

MEGOHMMETER 

A new instrument for 

Research and Industry. 

Covers the entire resist-

ance range from 0.3 to 

ro,000,000 megohms. 

Two test voltages, 83v 

and soov, are provided. 

A six-inch mirror scale 

enables readings to be 

taken accurately and 

quickly. Designed for 

testing cables, resistors, 

capacitors and all insula-

ting materials. 

ELECTRONIC INSTRUMENTS LTD 
17 PARADISE ROAD • RICHMOND • SURREY 

Wireless Werld July, 1949 

 LAWRENCES  
SPECIAL HIGH QUALITY TRANSFORMERS FOR TELEVISION. 

E.R.T. Type TV/9. Primary 230 v. 50c : Secondaries 0-2,500 v. at 5mA. 
2-0-2 v. at 2A. 4 v. at 2A. Fully impregnated. Upright mounting, 28/... 
LINE TIME BASE, Type TV/5. Primary 230 v. 50c: Secondaries 3504)-
350 v. at 80in.A. 0-4-6.3 v. at 4A. Fully shrouded. Universal mount-
ing, 31/... 
CONVERSION TYPE TV/11/1355. Manufactured especially for Receiver 
Unit Type R1355. Primary 230 v. 50c. Secondaries 250-0-250 v. at 
8OrnA. 6.3 v. at 8A. 5 v. at 2A. Fully shrouded. Universal mounting, 
32/8. 
NEW CATHODE RAY TUBES TYPE VOR97. Short persistance screen. 
Final Anode voltage 2.5kV max. Heater voltage 4 v. Makers cases, 37/6. 
E.H.T. CONDENSERS. .01mfd. 2.5kV D.C. wkg. Cyl. can type, Bin. X 1m. 
1/0. 
R.C.A. QUALITY AMPLIFIERS, Type ET4332. Input 190-250 v. 
50-80 cycles. Output 25 watts. Valve sequence :- 6J7-857-6J7-6L6-
6L6-5U4. Push-pull output with negative feedback. Multi-ratio Output 
Transformer forbad impedances of 5, 7.6, 16 or 500-600 ohms. Magni-
ficent case, with chrome fittings. Art photo available on request. Offered 
at a third of original cost, perfectly new in makers packing, 225. 
NEW AMERICAN HEADSETS, Type 11533. A most popular lightweight 
set, extremely sensitive, fitted with comfortable rubber cushions and 
leather covered headband. 7/8. Also New Moving Coil Head and Micro-
phone Sets Earpieces resemble miniature P.M. Speakers. Quality mike, 
fitted with pressel switch. An outstanding value at 10/6 per set. 
NEW AMERICAN STAR IDENTIFICATION INSTRUMENTS. A 
precision Navigational instrument, complete with charts for alllatitudes 
in North and Southern hemispheres. In leathercases, 
AMERICAN DYNAMOTORS, Type PE94. The most suitable type for 
conversion. Fitted with lin, shaft for attachment of pulley, grindstone 
etc. Full instructions supplied for simple modification to h.p., 230 v. 
A.C./D.C. motor, 19/6. 
AIRCRAFT INSTRUMENTS. We have in stock an enormous variety of 
precision instruments, including compasses, gauges for pressure, vacuum 
fluid measure etc. Send stamp for illustrated list. 
NEW METAL STORAGE BINS. Ideal for storage of small parts etc. 
Nine sliding drawers. Overall size 19in. x 6in. x 5in., 15/, 
BELL BATTERIES. Dry type. 1.5 v. terminal contact, 1/- each or 
10/. per dozen. 
NEW P.M. SPEAKERS, by f amous makers. 12in. new type cone suspen-
sion. Voice Coil 3 ohms, 38/8. 10in. Voice Coil 3 ohms, 21/.. 
DYNAMOTORS, Type 33. P.M. Input 6-12 volts D.C. Output 200 volts 
D.C. This unit may be usefully employed for mobile radio etc. Fitted 
with effective suppressors, II/-. 
A 2*d. stamp brings you our latest lists describing countless bargains 
from 5kVA Petrol Generators to dimunitive components. 

Terms: C.W.O. All prices include carriage. 
LAWRENCES. 61, BYROM ST. LIVERPOOL. 3. CENtral 4430. 

C.51 
lekE new °LulPstriapl‘hotniee NM:Lines-it:1r 1" Coil Microphone 

designed and developed specifically for G,P.O. 
hand-sets, with mobile tek-communication and 
P.A. equipment in view. Available as Insert 
Unit (C.I.51) or complete Hand Microphone 
(C.H.5 I). Characterised by sturdy construction, 
light weight, and high level of performance. Data 
Sheet on request. 

LUSTRAPHONE LTD. 
84, Belsise Lane, 

N .W.3 
Hampstead 5515 

THE KING OF COIL PACKS. 
The lettere of praise we receive in our post bag every day confirm our opinion that the 
MODEL 40 COIL PACE is the beat that money can buy, from the point of view of 
quality, workmanship and performance. 

It Is, to the beat of our knowledge, the only unit on the market with an R.F. stage 
which ces be supplied prealigned and sealed for direct inclusion into a euperhet 
receiver. It uses 9 separate iron-cored high efficiency coils, with high stab. B.M. 
paddera and variable trimmer,. The Waveband coverage le 16-50, 200.550 and 
800-2,000 metres. Notwithstanding its compact site (ISM. X 5Iin. x 21111.) the 
internai and external screening is efficient and more than adequate to eliminate an) 
interference between the Aerial, R.F. and Oscillator sections. 

The price ? Only 2 ens., or can be supplied lolly aligned at 47/-. For one month 
only, as a special offer, we are supplying FREE with every Model 40 Coil Pack our 
comprehensive and detailed Instruction sheets for the conetguction of a 0 valve 
superhet receiver embodying this unit. These sheets are really comprehenelve and 
even if you have never built a radio receiver before, you can go ahead with the 
knowledge that you cannot fail to complete a highly efficient multi-valve receiver, 
that will give you years of pleasurable listening or DX roaming. 
Send li. for the latest issue of The Home Constructor's Handbook, - or • 25,1 
stamp x ill bring you our latest list e. 

'Phone, write or call: LONDON TELEVISION CO., LTD., 
690 LEA BRIDGE ROAD, LEYTON, E.10. Telephone : LEY. 4380 
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CERAMICS 
ekiekilua 

I 

UNITED INSULATOR COMPANY LTD. 
Cables: Calanel, Surbiton. 

TOLWORTH 
I,

, 

SURBITON • SURREY • ENGLAND 
Telephone : Elmbridge 5241 

* Acclaimed by I lome & Overseas Visitors at the B . I. F! 

NO PURCHASE TAX 

"LONG ARM" 

REMOTE CONTROL 
Operates any number of Beaufort 
or Bristol speakers (or Senior, 
Junior or Cadet cabinet models) 
from any make of set. Enables 
the radio to be switched on or 
off from the extension speaker 

— in any part of the house. Price 35/-. 
Local dealers will be pleased to demonstrate. 

WHITE LEY ELECTRICAL RADIO CO. LTD • MANSFIELD • NOTTS. 

BAFFLE SPEAKERS 
These new Stentorians were a sensation 

at the B.I.F. — everyone who saw and heard 
them agreed that they are unequalled for 
value, reproduction and appearance. 

Compare them with any other make 
of speaker, and remember, that both the 
Beaufort and Bristol have press-button re-
mote control for use with the " Long Arm", 
an exclusive Whiteley feature. All three are 
finished in highly-polished walnut veneer. 

• BEAUFORT 
Size I2)" x 10)" x 31-. Permanent magnet type 
speaker (die-cast unit). 6- diam. Capacity 3 watts. 
Constant impedance volume control. Price L3.15.0 
with transformer). £.7.6. (without transformer). 

• BRISTOL 
Size 101" x 9)" x 3)". P.M. Unit E.". Capacity 
3 watts. Constant impedance volume control. 
Price £2 . 19.6 (with transformer). a . 13.6 
(without transformer). 

• BEDFORD 
Size 91" x 8)" x 3)". P.M. Unit 5". Capacity 
r watts. Complete with volume control. Price 
£2-. 5 . 6 (with transformer). LI . 19 . 6 (without 
transformer). 
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MAGNETIC T.V. PARTS 
NVe were fortunate last mouth . u Isubg able to obt sin a bet ,1 T.5 part s o hob s g 

made by a famous Company for a television manufacturer who, unfortunately, cam, 
"unstuck." The.e parts which are suitable for a 91n., 10in. or 1261. magnetic tube are 
offered to yen at approximately half of the present day coat. The tudts concerned are - 
(1) The tube assembly which comprise, a frame on which art mounted the frame and 
line deflection coils, and the focus coils. (2) An E.B.T. Tranaformer to give 4kV. O. 
A line output transformer. (4) A diagram showing the wiring of a euitahle circuit. The 
necessary valves for thin circuit, which are M.P. Pentode., can be obtained front us. Of 
course, you don't have to atick to the original circuit. Any conventional circuit will de 
equally well. 
The price of the set of 4 items as listel above is only £3 10s. Gd., and as a limitc.1 

number only are available, we suggest thut. you order by return. 
We will supply the circuit separately at 2,6d. per copy and f urther we will dedo, I 

this 216d. If you buy the kit within 2 weeks. 
ELECTROLYTIC CONDENSERS. (Only new stock from beat manufacturers) 
2 mid. 450 v.   1,2 18 mfd. 359 v.   1/11 
8 mfd. 450 v.   111 32 mfd. 300 v.   1/11 

NI told. 450 v.   2/8 25 x 25 mfd. 200 v.   3/11 
8 x 8 mid. 450 v.   3/4 8 mfd. 150 v.   113 
8 x 16 ndd. 450 v.   3/4 25 mfd. 25 v.   1/-

111 x 15 mfd. 450 v.   3'9 25 mfd. 50 v.   1/6 
15 x 8 x 24 mfd. 450 y.   4/9 50 mfd. 12 v.   10d. 
bmfd.350 v   1/6 10 mfd. 25 v.   104. 
MIDGET TUNING CONDENSERS. 2 gang.00035, fitted 14 ith trimmers, and complete 
with penis?ox dust cover. These condensers made by " PLESSEY " are of the type 
used for toning personnel receivers. Price le 6/6, plus 8d. postage. 
4-GAIIG TUNING 001IDENSERS. .0005 each section-fitted trimmers-ceramic 
Insulation. Theft are complete in a very useful chassis, and are fitted with a drive 
Government Surplue equipment but new and perfect. Price 2/9, Plus 1/3 postage. Case • 
of six traits, 17/6, carriage paid. 
2-GANG .0006 CONDENSER. Standard aim-ceramic insulation. Price 4/9, plus 9d. 
post. 

CHOKES IRON OGRES L.P. (Surplus). 250 ma., 9/6; 200 ma., 6/- ; 70 ma.. 4/6 : 50 ma.. 3/9. 

E.H.T. OONDEIGIERS (Surplus). .1 mfd. 5,000 v., 3/9 ; .02 mfd. 8,000 v., 3/9 ; .02 mfd. 
5.000 V., 1/6. 
PAPER GONDEN/CSRIL We have all types In stock up to .1 m f .1., 64. each; .25 mfd., 
Etd.; .6 mid., lid. Parcel of 36 assorted, no more than two of any value. 1241. 
RESISTORS. Pull range in stock, I and j watt, 4d. each, 1 watt, Bd. each. Paroel of 
100 assort ad, all mein/size», no more than two of any one type, 12/6. 
" ROLA " 51n. P.M. Speskar, fitted standard O.P. trans. 11/3. 
" ROLA " 81n.. P.M. 8 pe.alror Otted standard 0.P. tram., 15/3. 
" ROLA " 31m. P.M. Speaker, less output transformer, 8/9. 
PLESSEY 10In. P.M. fitted !It arkiard output transformer, 29 6. 
PLEASE NOTE.-That unless otherwise stated all goods are new and unused, and of 
recent manufacture and not Government Surplus, 

BULL'S RUISLIP DEPOT 
WINDMILL HILL - RUISLIP MANOR - MIDDLESEX 

• 
• 

LONDON COUNTY COUNCIL 

NOR WOOD TECHNICAL COLLEGE 
'Phone: WEST NORWOOD 

GIPsy Hill 2268 9 LONDON, S.E.27 

TELECOMMUNICATIONS & ELECTRONICS 
DAY and EVENING COURSES for 

following Examinations:-

• 

• 

CiTY AND GUILDS OF LONDON 
INSTITUTE IN TELECOMMUNICATIONS 
ENGINEERING ( Final Certificate) 

GRADUATESHIP OF THE BRITISH 
INSTITUTION OF RADIO ENGINEERS 

EVENING COURSES, additional to above:-

* RADIO SERVICE WORK ( R.T.E.B.) 

TELEVISION (Theory and Servicing) 

SERIES OF SHORT COURSES ON 
MODERN APPLICATIONS OF ELEC-
TRONICS 

ENROL NOW for the 1949, 50 Session com-

mencing September next. Vacancies are limited 

Full details and application forms from the Principal 
(496) 

KERSHAW'S KORNER KALLING 
SPECIAL ! !! 
M.O.S. LINES 

TELESONIC RECEIVERS, brand new, complete with 
four 1.5 v. Hivac Midget valves ideal for making your own 
personal portable 32/6 each. Post paid. 
INERT 1.5 v. CELL BATTERIES, long life, fill with 
plain water and have continuous use. Ideal for every 
purpose. 3 for 2/6. Post paid. 
MAKE YOUR OWN CRYSTAL SET, with polished 
terminal box complete with volume control, resistance, 
etc. 1/6 each. Post paid. 

S. KERSHAW 
93,95 PERSHORE STREET, BIRMINGHAM, S. 

ELECTROMAGN ETIC 
PHONE INSERTS 

Miniature 60 0 permanent magnet balanced 
armature units. Reed drive, corrugated 
metal diaphragm. As used in Admiralty 
sound-powered telephone handsets, giving 
instant communication without batteries or 
transformers. Also good (with trans.) as 
miniature speakers for office intercom., etc., 
or as microphones. Site 2in. diam., I in. deep. 
Few thousand only at 2/6 each, post paid. 
Midget mic. trans. 2/- extra. Order at once, 
sent by return. 

WIRELESS SUPPLIES UNLIMITED, 
264-266, Old Christchurch Road, 
BOURNEMOUTH, Hants. 

A 

Special 

'Double-
Superhet' 

Communications 
Receiver for 
Amateur and 
Cornmercial 

The " Commander" Model " 8" purposes. 

£48.10.0 nett. 
.4000000000e Write for details. vicing 

Dan d book available 6/- at Designed a d manufactured by: 
Complete Operating and Ser  

RADIO VISION (Leicester) LTD., 58-60, RUTLAND ST, 
'Phan*: 20157 Coble*: IlamUtepol, LEICESTER. 

PRECISION TEST EQUIPMENT 
STANDARD SIGNAL GENERATOR TYPE 52a. By 
Cos.,. Frequency range 6 to 52 Mcs. Modulation either 
sine or pulse. Prov. for Ex. Mod. R.F. output variable 
from luV to 100 mV. Complete with all accessories In 
transItcluse. New   £28 
STANDARD SIGNAL GENERATOR TYPE I-222-A. 
Made for the U.S. navy. Two frequency ranges, 8-15 
Mos. and 150-230 Mes. Provision in made for internal 
crystal calibration. R.F. output variable from luV. t 
100 mV. A. new £27 
PRECISION A.F. OSCILLATORS. TYPE LOSO.. 
By B.S.R. 0 to 18.000 cycles on two dials 0 to 600 s• 
0 to 16,000 cycles. As new and unused  o 
CRYSTAL OVENS. ADMIE. PATTERN 3190. For 
precision frequency control of quartz crystals. (See 
April advertisement). New  24/17 6 
Also VARIA(18." Attenuating ele. Send ter lists. 

Carriage le extra on all the above. 

PIKE BROS. 
86 MILL LANE, LONDON, N.W.6 

Telephone : HAMPSTEAD 4219 

POST RADIO SUPPLIES 
OFFER EX STOCK 

COPPER INSTRUMENT WIRE. 
ENAMELLED, TINNED, LITZ. 

COTTON AND SILK COVERED. 
Most gauges available. 

B.A. SCREWS, NUTS, WASHERS. 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 

TUFNOL ROD. PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 

Latest Radio Publications. 

Send stamped addressed envelope for com-
prehensive lists. Trade supplied. 

POST RADIO SUPPLIES 
33, Bourne Gardens, London E.4. 

'Mane : CLIssold 4688 
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Rate 6,'• for 2 line. or less and 3 for every additional 
line or part thereof. average lines 6 words. Hoz Numbers, 
2 word. plus 1,-. Press Day : Aneust 1949 issue, first post 
Wednesday, lab Eta No responsibility accepted for errors. 

WARNING 
Readers are warned that Government surplus 

components which may be offered for sale 
through our columns carry no manufacturers' 
guarantee. Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under 
which they have been stored. We cannot 
undertake to deal with any complaints regarding 

any such components purchased. 

NEW RECEIVERS AND AMPLIFIERS 
TUNING Units. 

FULL range of Denso, Lowther and Eddystone 
goods available, 5 to 10 waveoand gram chassis 
covering 3 to 60mc/s. 150 to 1,500zc/s, amplifiers 
for every use, television kits, radio kits. televisor 
£51, working at 150 miles range with good re-
sults; s.a.e. for leaflet of singe items or illus-
trated 54-page catalogue, price 9d., to Mason's 
(P.W.), Wivenhoe, nr. Colchester. [3594 

G. SMITH it Co. ( RADIO), Ltd., offers the 
following sound and Perfect. 

R.4709 Responcer Unit. 10-valve television 
chassis for song distance reception with 4mc/s 
bandwidth, complete with all valves and includ-
ing compete modification sheet: 52/6. 
TI.LEVISION receivers, type R3084A, ex-W.D. 
brand new in sea.ed boxes with 1 5Z4, 1 VU134, 
1 VR137, 2 VR136, 7 EF.50 valves, a very cheap 
and re:fable television conversion unit; 72/6 
each. 
TLLEVISION units type 26, brand new and 
boxed, complete with valves; 30/-; ditto type 24. 
12/6. 
CHOKES, 5 henry at 200ma, 3/6 each; 7 henry 
at 250ma, 8/6 each; 7 henry at 100ma. 6/-; 10 
henry at 400. 9/6; it. 5amp. 5/- each. 
TRANSFORMERS, mains, 200/250 input. output 
380X380v 300ma. 19/6 each; filament with 2.75v 
at Camp. 6.3v at Camp, 5v at 6amp. 4v at lamp. 
17/6 each. 
CONDENSERS. 25X25. 1/- each; 16X24 at 350v. 
3/-; 16X8 at 450v. 3/9; 'mid at 2.000v, 1/6 each; 
4mfd mansbridge at 1.000v, 3/-; lmfd at 5.000v 
w/k. 11.000v test, 2/6 each; 1 2.500v mansbridge, 
2/9 each; lmfd 3.000v, 3/-each; lmfd 4.000v. 
3/3 each; lmfd 5.000v, 3/6 each; lmfd 250v, 
4d each; 2mfd 400v. 9d each. 
CONDENSERS variable 15pf single gang. 6d 
each 15D1 twin (rang 1/-; 00016 variable, 6d 
each Spi with spindle 9d each; 75pf ditto, 9d 
each 2 gang 00035, 1/- each. 
TELEVISION coil formers Polystrene dust cores, 
4/9 doz., wound. 5/9 doz. ( I/2 X lin). 
RECEIVERS, brand new type 18, less valves, 
IF 465kc/s, 12/6 each. 
SUPPLY PACKS. 6v input, 190v 80ma output. 
fully smoothed with 3 Ferranti chokes. 17/6 
each; 12v vib. packs, 5/6 each; 24v vib. packs. 
12/6 each. 
ROTARY convertors. 230v d.c.-230v a.c. at 
250watts, £10 each. 
24 VOLT d.c. input, 230 a.c. output at 100watts. 
55/- each. 
METERS. 0-5ma 21n. 4'9 each; 0-20amp a.c., 
7/6 each; 0-4amp therm°. 2/9 each; 0-6amp 
thermo. 3/- each; 0-20v d.c., 3/9 each. 
CUTOUTS 12v. 3/6; stater relays 12v. 3/6: 
morse keys ex-R.A.F.. 1/- each; e.h.t. sleeving. 
3d length; silver mica condensers, mostly 1%. 
1/6 doz., assorted values. 
G. W. SMITH es Co. (RADIO). Ltd.. 3, Lisle 
St.. London, W.C.2. Tel. Gerrard 8204. Open all 

19 49n1=derveealed.e13 nt.oUthmleijis metres; 211,4 
day Saturday. 

stamp for illustrated brochure.-Coulphone 
Radio Orrnskirk Lancs. (2528 CONNOISSEUR'S receiver-world-wide results 

on highly sensitive 10-valve communicaticn 
receiver or, by change of switch, very high 
quality reception of local stations on non-super-
het high fidelity receiver; basis rebuilt R1155. 
9-1.500 metres; bass and treble controls (boost 
to cut), gram input. PX4 push pull output, and 
all refinements. 
FEEDER units as above, for use with external 
high quality amplifiers; write for detai:s, 
or call for demonstration; R1155 specialists. 
receivers repaired and re-aligned, also modified 
as above. or to your requirements; R1155 
circuit and values 2/- post free.-R.T.S.. 
Ltd.. 5, Gladstone Rd., Wimbledon, S.W.19. 
Tel. Lib. 3303. [1266 R.T.m.c. (EALING). Ltd. pioneers of the 

Williamson amplifier and now recognised as 
the leading production of 1949, are again first 
with a 9-valve model which incorporates built in 
pre-amp. built to specification from finest com-
ponents; there is definitely no other amplifier on 
the market to compare with it for quality and 
price, offered at £30/10 compete; also PX4 model 
(10 watt) (an entirely new production). £17/10; 
original 7-valve model. £25/10• standard model. 
£22/10; separate pre-amp if required, £6/10; also 
special offer of simplified Williamson 7-valve 
models at £20; all amplifiers are guaranteed to 
be of highest quality.-Full details from 
R.T.M.C. C%Iing), Ltd., laurel House. 141. 
Little Ealing Lane. W.5. Bal. 6962. [3674 

partribge 
*Mews 

NOW AVAILABLE 

Hermetically 

Sealed 

-And in oil if 
required ! 

Illustrated is a typical Partridge 
Transformer (Type DN) in its 
Mumetal Screening Box. It is 
merely to remind you that all 
Partridge Precision Compon-
ents (standard or " to specifica-
tion" types) are now available 
as hermetically sealed units. 

• 
Then there's the new 
PARTRIDGE " PPO" RANGE 

-designed to meet more fully 
the particular demands of 
push-pull output transformers 
where wide A.F. range with 

low distortion are vital. 

FULL DATA ON REQUEST 

UNIVERSAL ELECTRONIC PRODUCTS. 36. 
Marylebone High St., London. W.I. Tél. 

Welbeck 4058. 
SPECIALISTS in the design and manufacture 
of high fidelity reproducing equipment froth 4-
100watts for domestic or industrial purposes. 
Our U.E.5 ( 6watts) and U.E.7 ( 12watts) series 
amplifiers are designed especialy for the con-
noisseur who requires the finest possible repro-
duction from recorded music: both amplifiers 
have a linear response over 30-20,000 cycles with 
a damping factor of 12. and incorporate pre-
amplifier stage, together with independent con-
trol of bass and treble. Our policy is to produce 
an instrument which represents the highest 
standards in workmanship and performance and 
no expense has been spared to achieve this elect. 
A new addition to our range is the type u.e3 
(4watts) at £11/10. We also supply a range of 
tuning units, both t.r.f. and superhet. for use 
in conjunction with either our own or other 
makes of amplifiers: We stould be pleased to 
quote you for the design and construction of a 
unit or replacement chassis to your exact require-
ments. Full details of our products will be for-
warded on request, and we would welcome the 
opportunity to demonstrate our equipment at any 

A MPLIFIERS. new 60watt heavy duty [31)3.582 
time to suit your convenience. 

models, built for continuous rating and 
rack mounting. £40; early delivery, send for 
soec.-Broadcast iSe Acoustic Equipment Co.. Ltd., 

Tombland. 1)Norwich. .A.F. model 1155 new, complete with varl2v9C'es. 
lb £8/10. plus carriage; converted models, power 
packs, quality amplifiers, speakers, auto changers 
and cabinets reduced prices; send for list.-
Broadcast ez Acoustic Equipment Co.. Ltd.. 
Tombland. Norwich. [2906 

'rID GE 
TRANSFORMERS LTD 

Roebuck Road, Kingston-by-Pass, A, 
Tolworth Surrey 

TELEPHONE . ELMBRIDGE 6737.8 

W E offer the new " Extended Range" 8-watt 
amplifier with revolutionary dual-tone 

control system, giving widest possible variation 
to suit all old and new recordings; built to in-
strument standards this 6-valve amplifier, 
matched to 0.03v input, is now offered at £24 
complete; hear it at its best with Tridem Corner 
speakers and the new Felicity TRF push-button 
unit. 
FELICITY GRAMOPHONE Co., 87a, Upper 
Richmond Rd.. London, S.W.15. Putney 1665 RADIO UNLIMITED proudly announce the 

Sandringham petable a.c. mains amplifier. 
a complete unit for the amplification of voice, 
radio and records. supplied comp ete with rm cc . 
microphone, pre-set radio tuner, 10in speaker. 
etc., housed in carrying case, baffle cabinet. 
I2gns, no extras; full technical data and photo-
graphic literature on request; individual com-
ponents supplied separately if desired.-Obtan-
able only from Radio Unlimited, 16, Carnarvon 
Rd., Leyton, London, E.10. [3289 MIDCO amplifiers available with rated outpms 

from 4-25 watts as standard units or up 
to 75 watts as specified to order; we can offer a 
prompt reasonable priced service to supply most 
types of audio amplifiers to specification; en-
quiries welcomed, nothing too small; standard 
units, AA/4 4-watt 6V6 amplifier with tone an; 
volume controls. £4/10; AA/10 push-pull 6V6v 
amlpifler with twin high impedance inputs. 10 
watts output, complete, £10; these models are 
supplied on chassis with high gloss enamel 
finish; larger models in Imhof cases include 6L6 
push-pull instrument with output of 25 watts. 
priced at £25; catalogue available; trade terms 
to bona fide dealers.-Mall orders to 19, New-
comen Rd.. callers to 61a, Gt. Park St., Welling-

15521 
:MEW Quality radio tuners, suit any standard 
-LI amplifier; No. 1, L. and M. wave 2-valve 
T.R.F,. with illuminated dial, glass and 
escutcheon, RIO switch, built and tested, £4/10; 
in kit form, 75/-; manual only, 3/6; No. 2, 3-
waveband 3-valve superhet with large, elaborate 
horizontal illuminated dial, exceptional range 
combined with quality; built. tested and 
aligned, £7/10; in kit form. 135/-; manual only. 
3/6; the new N.R.S. quality amplifiers; No. 1, 
4watt, pick-up and tuner inputs, volume, tone 
and feedback controls, 110-250 a.c.. built. tested. 
119/6, or complete kit, 110/, or constructional 
manual only, 2/6; No. 2, 15watts 
pick-up and mike inputs, volume mixing, tone 
control, 3 and 15ohms impedance. output 00-
250v a.c.. built amplifier. Mgr's or complete kit, 
9gns; manual only, 4/6: bargain list, 2:5,3n3; 
terms, c.w.o. or c.o.d.-N.R.S.. 102. Parkhill 
Rd. London. N.W.3. [ RECEIVERS for the West country amateur, 

Eddystone 680, a very high grade instrument, 
13 valves, 480kc/s-30mc/s. £85; Bendix Com-
mand series 6-valve receivers, BC454, 3-6rnc/s 
and BC455, 6-9mc/s. 37/6 ea., post 1/3; a.c. 
power pack to suit. 47/6. post 1/-; control boxes, 
12/6. post 1/-; 28v Dynamotors. 10/6 ea.. post 
1/-; output transformers, 8/6. post 9d; guaran-
teed in new order; 1132A, unused, for the 100-
124mc/s band, adaptable to 144mc/s. 11-valve 
set, excellent controls. £4/19/6. p. and c.. 10/-; 
3084A. absolutely spotless.,_ 11-valve. 200mc/s, 
£4/216. C. and p. free; RÙ16 Western Exctiric 
U.S. Navy aircraft receivers, spotless, in original 
cartons, a 6-valve TRF receiver for amp., mod. 
or c.w.. covering_ _185kcs. 14mc/s. eaeh with 
complete set 9 HRO type plug in coils. require 
separate 12v and 250v pack, limited number, un-
repeatable, £9/10, c. and p.; c.w.o., only; 
s.a.e. for lists. 

PILL it PARTNERS. 49, Cobourg St. 
Plymouth. Tel. 2239. f 3768 
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RECEIVERS, AMPLIFIERS-SECOND•HAND 
0 Ex-Luftwaffe R.D.F. 8v sets, 300-600kC/s, 
AO DO power. 
1 PULSE modulator Western Electric BC1142A; 
I crystal calibrator 10-100-1.000kc/s Marconi; 
1 A.M. tee set 210 20-86mc/s sig. gen. and 
waveniater; 1 Power pack for two above items; 
1 RT34/APS13 (410-420mc/s transceiver 
30mc/s ifs less 7 valves 3 (3J6s, 2 2021s, 2 6AG5s; 
Genemotor power in set; 27 Xtals 3085kc/s-
8007.690kc/s; offers fie above to: 
B. A. KIND, 113, The Ridgeway, Chingford. E.4. 
Buyer collects. 13754 
P AM amplifier. 25 watts, two speakers, mike 

and nand. £35.-Box 6917. [3783 
R .c.A. A.R.88 corrununication RX, working 

order; £25; London area.-Box 6881. 13753 
A.R.88 540kc 32Mc. nearest £45.-Sedman. 22. 

AFG SLEY-TURNER 57 with valves and h t. 
tres Ave., Stockton Lane. York. [3732 

.1.1 Plea, crystal pickup; offers.-Box 6839. 
T) 1155 int, power pack, speaker, working; 
-LL £2i1.0.--Sticklepath. Okehampton. [3684 
JTA 'CRAFTER 8.27, for 27-144 meg.. F.M . 
1 or A.M.; demonstration in London; £16.- 

Box 6776. [3620 
IxT.W. quality amplifier with 2-valve tuner with 
VV valves; £4.-Leavies, Ockbrook House, Oct-
brook, Derbys. 13464 
PELEVISION, Pye B.16.T, table model. perfect 
-IL condition; £45; buyer collects.-Hartland's 
Radio, 24, High St., Seclider. Staffs. [3672 GRAMPULN 15.watt P.P. mike/gram amplifier 

with mic. and loud speaker, £20.-Webb, 
10. St. Barnabus St.. London, S.W.1. 13662 
'POR sale, 10v double superhet, MURI, RIL47, 
1. Avominor, numerous components, cheap,-. 
Betts. 19, Wychall Lane. Birmingham, 30. [3782 
A R88D receiver, as new, fitted S. meter, 
to  

A R88D and 8L.F. receivers for sale. 
Asneekvg .% match, manual; £55.--23, 

11. reasonable; a large quantity of gear 
cheap, lists-J. Rae. 39, Penn Rd., Wolverhamp-
ton. 

RC97 television inc. power peek fully r3751 con-
Ystructed, good working order, requires only 
minor modification; bargain, £17/10.-Primrose 
0557. 
A R88 with cabinet, vibrator unit, spare va[13y7e4s5, 
21, speaker. 'phones and handbook; recently 
overhauled; 1345 or near offer.-81, Lime Grove, 
Newark. 
el.R.100/2 10-valve communication rece113v6e6r8, 
V good working condition, offers; Universal 
Avominor. £4; Acos 10in crystal pu.,  boxed 
35/-.--Box 6875. 13704 
J]ANDY Talky transceivers, 145mcs, world's 

smallest llinX3inX3in, recently imported 
from U.S.A.; pair £28.-Scott, 66, Brasted Park. 
Streatham. S.W.16, 

R88 If 75-550kc/s-1.5-30mc/s, 14v. 6 bands,  ,, perfect condition; £55, or best offer.-

Granger, Regent Hse., Icewell Hill, Newmarket, 
Suffolk. [3683 
R ECEIVER 1155 and circuit diagram com-

plete. all valves, very little use. cost £15. 
accept £12; also rotary transformer, 24v in 300v 
out, with filter. 30i-.-Box 6785 [3 
32/6 663 Bendix Rx BC-624-A, 11 var'' 

3-9003, 3-12507, 1-9002, 1-12H6, 
1-12J5. 1-12AH7, r-1208.-13 E. R. 39 

., Brighton Rd.. Birmingham. 13679 
T_T.R.O. receiver, power pack, speaker and coils, 
1.1. perfect order, £28; Hallicrafters Sky 
Champion, realigned and in perfect order, £21.-
T.E.C., 101. Senhouse St.. Maryport. Cumber-
land. 

[3706 
A S new, 7-valve communication receiver 

chassis. Denco C.T.3 turret, 2.000 to 6.5 
metres. including telesound. valves 0M6, ECI135, 
EF39. EF39. EBC33. EL33, rectifier and magic 
eye Bandspread tuning; £16.-Box 6789. [3605 

15 watt gram. amplifiers complete, rack 
mounting, twin chassis, heavy duty iron 

cored components; 2 PX 25 in pp with valves, 
£6115; less valves. £4,10. plus carriage.-Broad-
cast Lb Acoustic Equipment Co., Ltd., Tombland 
Norwich. [2907 
LEAK TL/12 amp. and RC /PA pre-amp., 

Hartley pu., turner T.R.F. feeder. coll. 
Collar° motor, sound sales non-magnetic T.T. 
in walnut cabinet. Barker 148A in Charles tri-
corne to match, as brand new, £65 or offer.-- 
Box 6786. 13665 

-Valve Philco radiogram without cabinet. 5 
wavebands, magnetic tuning on multi-

dial as well as hand tuning. 3 speakers, Garrard 
autcchanger, lovely condition, perfect quality. 
suitable connoisseur; deafness reason sale-Dr. 
Morey. Minster Yard. Lincoln. 13612 UNUSUAL offer, Pye television console Sin 

tube, coup:ed to ASB-8 and 1355 modified 
with built-in power pack, making very neat and 
efficient long range television receiver; can be 
seen working with results. in Leeds by appoint-
ment; £70, or near.-Thompson, 28, Hillcourt 
Drive, Bramley, Leeds. [3680 
elEt100 (B28). 11-valve communication receiv-

ers. covering 10-2,000 metres in 6 wave-
bands, 200/250v a.c. mains. Marconi equiv. of 
AR88. 2RF, 31F stages with Xtal gate, 3watt 
0.P., overhauled. aligned, remefalised cabinets. 
first rate condition; a large purchase enables us 
te offer these magnificent receivers (usually 
valued around £35), at the amazing price of 
jeans, carr. forward; secure yours while they 
last: money back if not satisfied guarantee. 
THE AMATEURS DEN, 181, Lake Rd., Ports-
mouth. 
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BRINGING HOME THE 

(AMERICAN) BACON 

The first practical moving coil speaker 
came from America somewhere around 
1926. It was a great improvement over 
anything else but we thought it didn't go 
as far as it could. As a result the Hartley 
Turner speaker was born. 

By 1930 we had also produced and sold 
to the public the first dual unit or 
" tweeter woofer" probably because 
we were the first to think that more 
than one unit was necessary to give the 
frequency response demanded by real 
high fidelity. The Hartley - Turner 
Duplex was abandoned within a year 
because we didn't like the sound of it-
it had a coloration which still seems 
inseparable from a large cone unit (the 
" woofer " part of the set up.) 

Ne,arly twenty years later we still pin 
our faith to a highly developed single 
unit speaker, and as so many thousands 
of musical enthusiasts pin their faith to 
Hartley-Turner we rather feel we are not 
being unduly blinded by prejudice. So 
insistent and persistent is the testimony 
of users to the excellence of the Hartley-
Turner speaker that we thought it 
would be a good idea to let the citizens 
of the United States know what we had 
been doing since Rice and Kellogg set 
the ball rolling. 

While we have concentrated on the 
single unit they have turned to the 
multiple unit speaker, until the search 
for excellence has produced speakers 
which are almost too dear to buy. Yet 
some in this country are content to 
follow the American trend. We cannot 
say if they are right or wrong ; it is a 
free country and they are entitled to do 
whatever they think best. 

But . . . the Hartley-Turner 215 sells 
in the U.S.A. at 845 and we have written 
testimony from sound experts stating 
that on direct switch-over tests it is a 
closer approach to the real thing than 
others costing 8500. You can believe 
it or not, but the proof is in our files, 
and it is proof supplied by men to whom 
perfection of performance is more 
important than price. 

The solution of your high fidelity 
problem is here at the absurdly low 
price of £9 ; but always remember that 
what we say doesn't matter. It is what 
the user says-and he says " buy 
Hartley-Turner." Literature free for 
the asking, and " New Notes in Radio " 
at 2,6 will tell you how to overcome al 
the other snags. 

H. A. HARTLEY CO. LTD 
152, HAMMERSMITH RD., 

LONDON, W.6. RIVerside 7387 

BARTON'S T.R.9 receivers, com plete w ith six 
popu:ar battery valves, give excellent S.W. 

results, or may be converted to broadçast banda. 
lust ready to connect up, 16/- carr. paid; if in-
terested in 144mcs, send for details of various 
receivers including American 522 EX, complete 
with button base valves, etc.-Barton's, 41. Bed-
minster Down Rd.. Bristol, 3. [3719 

AR88D, £50; R.A.P. UHF special, 25-130mcs, 
£35; Cossor DB Scope, £25; Marconi TF144 

standard signal generator ( new). £75; two No. 
38 walkie-talkies with spare kit vaives. £25 the 
pair; Blue Diamond 300-watt generating set, 
230v a.c., 12v d.c., £25; R.C.A. crystal wave-
meters, TE-149, brand new, in transit case, with 
valves and crystal, 250kcs-20mcs, £6/15 ea; a 
few slightly damaged at £5/1.0 (ceramic end plate 
cracked, dismantle and replace with perspex In 
One hour); Signal Corp Multirange test unit: 
Triplett 4M meter 50 microamp basic. lic or 20k 
OPV, 25 range, Sky 10a lOmeg, case 81nX101nX 
Sin, as new £18; American valve tester, as new. 
all types, all tests with chart, £16; send s.a.e. 
please for our general lists of surplus gear. 
H_. ENGLISH, Rayleigh Rd., Hutton, Brentwood. 
Essex, 

rpHE Tridem 12D Corner cabinet with Ba[3rkne: 
NEW LOUDSPEAKERS 

1. unit is delighting all customers, price £30: 
also standard model 12B at £21.-Details from 
Felicity Gramophone Co.. 87a, Upper Richmond 
Rd., S.W.I5. 

PECIAL high-flux p.m.s. Sin. 11/6; 6[V23419n2, 
13/6; 8M, 13/6; 101n, 23/6; Truvox wafer, 

25/-; Truvox 12M, 45/-; Wharfedale 
Qolden , 101n, 75/-; c.w.o., c.o.d.-N.R.S., 102, 
P'arkhill Rd. London, N.W.3, 
B [3534 ROADCÁST. new model pm/12.12in die cast 

frames. Ticonal magnets. 15ohm, 12watts, 
detachable cones, 12,500 lines. standard £5/15; 
Hi-Fi twin cone £6/10.-Broadcast at Acoustic 
Lquipment Co.. Ltd., Tombland, Norwich. [2908 

LOUDSPEAKERS, SECOND-HAND 

R £3.--Scott. 21, Beaconsfield, Aberdeen, 
AXIOM 12. as new, makers carton; £5/10.- 

113. Hazel Rd. , Longview, Liverpool. [3656 
HARTLEY-TURNER model 215, brand new: 

£6/10.-Common, 6. Queens Rd., Stirling. 
50 elc--2.-ibece_,..,...Teaanterpze;gh 
transformer; 30;(- each, warriage 3/6. 
RADIO UNLIMITED, 16, Carnarvon Rd., 
Layton, London, E.10. 
'UNUSED manufacturers' surplus.- Rola (631/26511in 
V P.M. speakers; 11/6 each, postage 7d.- 
McNeil, 164, Streatham Rd., Mitcham. [3653 
ITOIGT twin-eone unit, unused, with power 

supply and nearly completed corner horn, 
£19 the lot; unit only £14/10.-Box 6907. 0 NE each, Vole senior corner horn and H.C. 

models, complete base chambers and units; 
also de luxe cabinet baffle with matched Rolas; 
offers.- BM/W/1132, London, W.C.1. 
RD new 13 condition surplus.-W... IR36:18 Rois 
and aTruvox P.M. speakers, 5. 6, 8 and 10in. 

at 2/- per inch. post free.-Radio Unlimited, 16, 
Carnarvon Rd. Layton. London. E.10. [3291 

DYNAMOS, MOTORS, ETC. 
1)>ATTERY chargers, 2-6-12 volts 1 ampere, 
.1..) a.c. mains operated, neat steel case with 
ammeter, real value, 42/6.-Thames Valley Pro-
ducts, 28, Camden Ave., Feltham. 
V.D.C.C. rotary convertor, as brand new, 230 

d.c. input, 230 a.c. 50e output, 300watts. 
complete In silence cabinet and with filters, cost 
£48; accept nearest £40.-Spensers es Wyllie, 22, 
Howe St., Edinburgh. 

 [3229motors.-Our famous range of 
..L:a motors again available from stock; example. 
1,,hp single-phase, 200-250v. 1.400 rpm, from 
£6/16/6; send for lists.-John Steel, Bingler, 
Yorks. Tel. 1066 (4 lines). [9968 
BATTERY chargers, 4 models 2-6-12v. 1-2-4 

amps D.C.; any mains voltage; also larger 
types special transformers chokes, test gear, In-

Ltd._. Hoddesdon. Herts. tenor car heaters. etc.-The Banner Electrici2C2o12...  RAND new: Sangamo Weston synchronous, 

miniature electric motors, enclosed gears, 
1 rev per minute, ideal for timers, clocks, etc., 
19/- ea: M 46. King's Ave., New 
Malden, Surrey. (Include postage). 
MEW Onan pet. generators . 12-15v 600watt13(7n1O2t 
-1.1 400). self-start, air-cooled, 4-stroke, volt 
reg., auto cut-out, ammeter, complete with tools, 
spares, and instruction book, £25, plus carr.; new 
crated pet. or T.V.O. generators, choice of J.A.P. 
or Villiens engine, 550watt 12-18v, air-cooled, 
side-valve. 4-stroke (134hp). complete with con-
trol box, cut-out, m.c. meter, toolbox, spares, in-
struction book and waterproof cover, a first-class 
heavy-dut,v rob, £27/10, delivery free; also Alco-
Lyon 12-16v 360watt. air-cooled. 4-stroke, nearly 
new m.c. ammeter, cut-out, etc., £16/10, others 
from £10. del, free: new unused Norman 134hP 
ohs' engine. Soles carb, pet. tank. B.T.H. mag, 
ready to run. £10, del. free; all pet, sons, en-
gines and dynamos tested on load before despatch. 
Send p.c. for lista. illustrations and photograPhS; 
new shunt dynamos. 14-32v. 290watt, not ex-
aircraft. £5, del, free; control boxes for above, 
with cut-out, fuse, var res and ammeter. corm 
leads. £2/10 of., or £7 the pair; mains char-
gers. H.D. 50v 50, 3ect control panel. 2001250/1/ 
50 or 440/3/50 in. £20 ens carr: 24v 26a._ _with 
control panel, meters, fuses, riscos, 200/250 in, 
£13. plus carr.: another, 6-24v 12a, me. meter. 
£10, n'us carr. 
PEARCE. 66, Gt, Percy St., London. W.C., 
Please see clisplayed advert. far S.T.C. rests, ems. 
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JUST RELEASED 

"Q-MAX" SERIES TUNED 
COLPITTS (Clapp) V.F.O. 

Direct calibration on all amateur bands (rosi 
3.5 to 30 Mcs. 
High or low imped. output. 
Fund. Osc, works on low frequency. 
Built-in stabiliser. Price 14 Gns. 

FOR TELEVISION 
Full range of components including 
I2in. CR. tube   £15 4 
9in. C.R. tube   Ell 6 
Haynes Line Output   £1 16 
Haynes Focus Coil   £1 16 
Haynes Scanning Coil   El 18 
Gardners, Woden, E.H.T.s, etc. 

10 
10 
o 
o 
3 

"Q- MAX" UTILITY S.M. DIAL 
for Self-calibration 

6-1 reduction. 
1 hole fixing straight on to panel. 
Provision for illumination. 
Size 94 x 64   29;6 

"Q-MAX" CHASSIS CUTTERS 

r r 
9/6 9/6 12/6 12/6 

Key 9d. 

14 IA 

12/6 12/6 25/-

Key 1/-

Latest AVO Sig. Gen. 100 kc/s-130 Mcs., £25 
Large stock British and U.S.A. valves. 
Wearite midget 1Fs.   
Wearite P " Coils   
Cenunic Switch 1 p. 5 w. 3 Bank   
Denco Chassis mtg. coils   

10/6 
3/. 
I0/-
3/9 

REGISTER NOW-Our new catalogue is 
nearly ready-3d. post free. 

BERRY' 
25, HIGH HOLBORN, LONDON, W.C.1 
(Opp. Chancery Lane.) Tel. HOLborn 6231 

NEW rotary converters with special smoothing 
equipment for television. radiograms. etc.. 

300 watts output. £23/10: 500 watts, £30: other 
tiverters. various voltages. from £4.10: also 

new electric motors, a.c. and d.c., B.T.H.. Met-
sick at list prices; trade supplied; list available. 
- -Johnson Engineering. 319, Kennington Rd.. 
London. SEIS. Reliance 1412-3. [3108 
9 ,,/6. charging switchboards, 12v-32v. 500 

and 1:260 watts, volts, amps, cut-
outs, fuses, resistances, etc., 4 take-offs. superb 
unit, in case, or send £5 carriage paid; 75/-, 
dynamos. 24 volts, 1,000 watts, 9inX7in. 54.in 
spindle, or send 80/- carriage paid; 75/-. 230v/ 
1/50, i,eip electric motors, incorporating 1,260 
cycle converter, or send 80,- carriage paid: 
58/, mains transformer switchboards, 230v e.g. 
to 12v, 5 separate take-offs, complete distribu-
tion panel, ail switches, fuses, amps, etc., brand 
new, or send 60/- carriage paid; 55/-, electric 
motors. 12v and 24v, 14,hp. 4inX4in, with 
spindle for drive, beautiful job, or send 
carriage paid; ; 45/-, dynamotor units, containing 
12v, 24v, 130v and 300v d.c. dynamo or suitable 
as 6v, 12v or 24v motor, approx. 14,hp, llinx 
Sin, with spindle to take small grindstone, mop, 
etc., also contain adjustable 24v cut-out auto-
matic voltage control, smoothing condenser, re-
sistances. and many other extremely useful fit-
tings, beautifully made, or send 50/- carriage 
paid; 38/, radio wavemeters. adjustment dial, 
550-370 Mc/s, beautiful instrument in case, or 
send 40/- carriage paid; host other valuable 
equipment; lists free.-Beninotors, SummerleY 

Earlsfield, S.W.18. Wim. 3833. 1100 yds 
Rig. Electric Line; 10 minutes Waterloo.) 

TEST EQUIPMENT 
LIIGNAL generator. new and guaranteed; Prim 
5.7 £6/6. 
1HE Hume Lab Signal Generator has the refine-
ments of an expensive instrument at a fraction of 
the price. Check the specification: 1, frequency 
coverage 100scs to 100nacs, in 6 ranges: 2. modu-
lation 30% at 400 c.o.s.. with provision for ex-
ternal modulation or unmoduà4ed carrier; 3. 
coarse and fine attenuator; 4, output impedance 
10 ohms; 5, low leakage. RF oscillator double 
screened; 6, very stable RF oscillator protected 
by buffer stage; 7, accuracy of calibration 1%; 
8, two output channels ( high and low impedance) 
giving controllable sinusoidal 400 c.o.s., voltage; 
9, operates from A.C. mains 200-250 volts. A.C./ 
D.C. model also available; 10. twelve months' 
guarantee. Do not be deceived by the very low 
price. This really h a first-class instrument. 
and by dealing directly with the manufacturers 
you save approximately £818. The high standards 
of design and workmanship will satisfy the most 
critical. Send 8.11.0. for full technical specifica-
tion; enclose P.O. for 2/6 if you want circuit 
diagram. Terms of business: c.w.o., please add 

to cover postage and registration. Until our 
new showrooms are opened we can only accept 
orders by, post. 
RELY-MANN ELECTRONICS LABORATORIES. 
67. Woodford Rd., Woodford. Essex. f 3771 BC221AK frequency meter. full range, spare 

cryital: £6/10.-Box 6880. 13730 
rrAYLOR Model 65B oscillator. £ 10,• Aso valve 

tester, with data books. Ell; both as new.-
Box 6905. [3742 

VO mains oscillator, unused; offers over 
£10/10 to G. Sisterson, 76, Aln St., Heb-

,urn, Co. Durham. [3669 
LIIGNAL generator, Marconi, T.F. 144G, per-
>7 feet, bargain; £50.-13. Ropers Ave., Ching-
:ord. London. E.4. [3655 BC221 frequency meter. brand new ( 1251tels-

20mc/s); £14.-Warran, 7, Craddocks 
Parade, Ashtead. Surrey. [3690 

VO 7, as brand new. £15; Triplett universal 
multimeter. 20.000 ti/v. resistance 0-10m. 

£12/10; latest American valve tester, £12.-Box 
6787. 13666 

ARCONI TF 144G. S. generator, as new, 
1/1 several other types; also a very few com-
munication receivers still available; sae, for 
full particulars.-Eldridge. 254, Grove Green Rd.. 
E.11. Ley. 4986. [3753 
A VO battery oscillator. new batteries, £8: 

Atkins valve tester. £17, both as new; 
Cossor 339A D/B oscilloscope, £30; T/S.74 con-
verted oscilloscope, £15; both good working 
order; 111132/.. 75/-; 24v 1,000w dylusalo, 50/-; 
Kodak 16mm cine camera, 1/1.9, £30.-Bryant. 
West St.. Crotter. f 3629 M ETERS.-0-7v. 21/2 in. m/c, 9/6; 15v, 21,1210, 

mic, 9./6; 150v Zn. m/c, 10/-; 300v. 21/,in. 
ma, 13 ,6: 3.500v. 31,(21n. m/c, 20/-; 6.000v, 

m,c, 57/6: 15/600v. 2In. m/c. double 
reading. 8/-; 100ma. 21n. m/c, '7/6; 40 '120ma. 
gin. m/c. double reading. 8/-; 3.5amp, 
2in T.C.. 4amo 2in. T.C. in ease 
with switch. 7/6: 20amP. 21/21n. m/i. 9/6. 
Meter movements. 2in size witet magnet and 
case ( 500microarriP). 2/6: 17nits containing two 
movements. 5/.. or with two 100microamP. 5/6. 
All meters past extra. Ex-R.A.F. 2valve (2volt) 
microphone amplifiers. as used in plane inter-
com_ in self-contained metal case, cart be used 
to make up a deaf-aid outfit. Intercommunica-
tion system. or with crystal set, complete, with 
valves. 20/-. post 1/61 wooden box to hold am-
plifier, 2/- extra: crystal sets, with permanent 
detector. 9/6. in oak case. 18/6: headphones. 
5/6. 7/6. 10/- and 12/6 pair: permanent de-
tectors. 2/6: soldering irons. Streamline. 50w. 
9 -. standard 60w. 9A; heavy duty. 150w. 12/6. 
all post extra; letters only; new illustrated list 
sent on request with ld stamo"and s.a.e. 
HIGHSTONE UTILITIES 58. New Wanstead. 
London E.11. (3540 

ELECTRADIX RADIOS 
for Best British Bargains 

LIGHTING AND CHARGING SETS. Villiers 
550 watt sets 2 h.p., single cylinder, air cooled, 
vertical petrol engine direct coupled to 18-volt, 
30.5-amp. D.C. Crypto generator, speed 2,000 
r.p.m., with petrol tank and guard rails, £ 17/10/-. 
3-circuit charging switchboard for above plant, in 
pressed steel cabinet fitted variable charging 
resistances, Field regulator for dynamo, 3 circuit 
ammeters and main current ammeter, voltmeter. 
3 enclosed cut-outs, terminals and 3 pole coupling 
plug, £6. All as new. Immediate delivery. 
VILLIERS 14 kw, plants, 24 h.p. single cylinder 
4-stroke engine direct coupled to 35-volt 35-amp. 
D.C. dynamo, with petrol tank and guard rails : 
Is new, £25. 
AUTOMATIC Cutin-Cutout for Battery Charg-
ing, non-mercury for 12-18-24 volts up to 25 amps. 
Compound wound coil with laminated contacts. 
three terminals, on bakelite base 3km, x 34in., and 
enclosed in bakelite case, 12/6. 
RELAYS open type with heavy contact to carry 
up to 10 amps. 24 volts D.C., 7/6. Relay and 
Rectifier unit D.P.C.O. relay and metal rectifier, 
5/6 ; postage 1/6 extra. 
VARIABLE RESISTANCES, slider type lamin-
ated brush gear 3 ohms, 10 amps., 17/6. 6 ohms, 
6 amps., 17/6. 1.2 ohms, 15 amps., 12/6. Rotary 
resistances comprising resistance mats and radial 
stud switch and contact arm 10 ohms, 18 amps., 
30/.. Carriage 2/6 extra. 
A.C. CIRCUIT BREAKERS, 74 amps.enclosed 
type, 20/-. 
ELECTROSTATIC VOLTMETER. Flush 
panel type, bakelite case, 3,500 volts, 21/-, postage 

TRANSFORMERS. B.T.H. 200/230/250 v. 50 cy. 
input and 2 volts 20 amps. and 75 volts 6 amps. 
output with 15 taps, E2/10, carriage 5/- extra. 
500 watt transformer core wire and laminations, 
surplus G.P.O. stock, 25/-, carriage 2/6. 
SEWING MACHINE MOTOR, 210 volts 
A.C., 1/15 h.p. with pulley belt and bracket, 
E41101-. Foot control 551- extra. 
BATTERY CHARGER KIT, for home charging 
from 230 volts A.C. double wound transformer, 
metal rectifier, ballast resistance terminals and 
base plate, 2 volts 4 amp., 2I/-. 6 volt, 4 amp., 
35/-, with connection diagram. 

D.C. DYNAMO BARGAINS. Crypto shunt 
35 volts, 35 amps., 2,000 r.p.m., £ 15/10/-. Crypt° 
27/32 v., 9 amp., 2,500 r.p.m., £ 10. G.E.C. Com-
pound, 50/68 volts, 10%8 amp., 1,000 r.p.m., 
EIS ' I 01-. Leese Neville shunt, 30 volts, 5 amp., 
2,000 r.p.m., £2/15/-. 24-volt 30-amp. shunt, 
2,000 r.p.m., 40/-. 12-volt, 30-amp., 2,000 r.p.m., 
25'-. Carriage extra. C.A.V. 12-volt D.C. 
Dynamos for Windmill work, 10 amps., 600;1,000 
r.p.m. shunt wound, totally enclosed, shaft 
extension at both ends for prop, new condition, 
104 x Sin, die., weight 24 lbs., 50/.. Carriage 5 - 
extra. 

MAGNETS. Swift Levick. alloy 
perm. magnets, circular, horse. 
shoe, machined and drilled, lain 
dia. by „ in. thick, 4m, polar gap 
weight 2 ors., lift 3 lbs., 3'6 each 
or 4 for 10/-, post free. 

TELEPHONES. House and office. Cor-
structors' parts for your own set up. Ex-G.P.O. 
wall type comprising, bracket mike, transformer 
and condenser magneto bell, in walnut came 
81 n. x 6in. x 34in., fitted terminals and connections. 
switch hook and contacts, hand magneto 
generators and single receivers, 35/. per pair, 
with wiring diagram : carriage and packing 
5/. extra. 
VARIABLE CONDENSERS. Large lab, type. 
oil filled, in glass case, approx. .0005 mfd., with 
heavy Ebonite knob and scale, 10.. Carriage 2'. 
SWITCHES. Dewar 
Key panel type 7-way 
C.O. with top plate 
flush fitting, 5/-, or 
50/- per dozen. Tax-
ley switches 3-pole 
3-way 2/6, I pole 8-way 2/6. Toggle switches 
250 v. I amp. S.P.C.O. 21-, D.P.C.O. Panel 
Push Switch, make and break, 2/6. 

Please include postage for mail orders. 

ELECTRADI X RADIOS 

214 Queenstown Road, London. SW 
Telephone : MACoulo, 215•D 
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AfforITDIO osc'r. 20-20kc/s Leland loots., type 

d Lane, Stoke-on-Trent. [3726 

O
27', offers—Master Recording Studios. 

SCILLOSCOPE and Wobbulator cornrilete. 
£20; T.B. c/s 10 to 350.000 c/s X and Y Plate 

amplifiers, easy to handle, has outstanding per-
formance. fully guaranteed, immediate delivery 
with set of leads and booklet. " Oscilloscope 
Techniaue ; further details from the manu-
facturers.—Erskine Laboratories. Ltd.. Scalbv. 
Scarborough. I 3956 

ii1N8MITTING EQUIPMENT 

NATIONAL NTX 30/40 watt transmitter and 
NSM modulator. 230 A.C. rack mounting, 

£40.—Leftwich, 17, Walpole St.. S.W.3. Sloane 
7013. [3760 
I il inANS7RECEIVER TR9, 40-meter band too-
1 vertible. battery operated 9-valve. require 
2v and 120v, self-contained, in working order. 
compiete with valves, £3; less valves, £2 to clear. 
BURT WELL it DREW. Faringdon, Berks. _13366 flALLICRAFTER transmitters, type HT4E, 

complete to makers' latest specification, 
covering all amateur bands up to 30 uses, with 
speech amplifies connecting cables, etc.' imme-
diate deliveries in Quantity: also available. ex-
port only. Brtish made Hallicrafter 5X42.— 
Hallicrafter United Kingdom distributors, Mc-
Elroy-Adams Manufacturing Group, Ltd. 46. 
Greyhound Rd. London, W.6. 12778 
GRAMOPHONE AND SOUND EQUIPMENT 

COMPLETE disc recorder 78/331A rpm, quality 
job, £25.—Box 6874. [3703 r.S.R, recorder, type DR33C, for sale. as new 
and unused; offers.—Box 6835. 

EXINGTON £8 pick-ups (2); accept £3[.3u6n78- 
used.-62, South St., Cottingham. 13677 

IT.m.T. hypersensitive pick-up, unused. less 
. Ai transformer, 30/-.-41, Queens Walk, Ash-

ford. Middlesex. [3729 

RECORDING blank discs 12in, box of 15 discs. 
packed. carr. paid. 351- —G. Lawrence & 

Co.. 3. S'ater Place. Liverpool.. [3741 DECCA'S new automatic record player in case 
(Garrard RC65 unit, Decca pick-up), as 

new; £20.-89, Central Ave., Liverpool. (3667 CRYSTAL microphone inserts ( Cosmocord) , 
Mie-6. bakelised diaphragm, brand new; 

15/6 post free.—Radio-Aid, Ltd., 29, Market St. 
Watford. • [362à -

11ETCao-GROOVE hard acetate 7in D.S. re-
111 cording discs, packets of 80. £4 each.— 
Master Recording Studios, Stafford Lane, Hanley, 
Stoke-on-Trent. [3723 
A COUSTIC cabinet, triangular, splendid ap-
t& pescante. £8/10; Goodman 12in twin cone 
Axiom. £7/10; genuine callers welcome (Hir-
mingham).—Box 6774. [3614 INe'INITE battle corner deflectors. scientifically 

designed acoustic chambers for 8 to 15in 
speakers; lists—Broadcast as Acoustic Equip-
ment Co Ltd Tombland. Norwich. [2904 
MICRO-GROOVE recording, interested in this 
.0.1. coming development? Then we have the 
unit for you; s.a.e. to—Master Recording Studios. 
Stafford Lane, Hanley. Stoke-on-Trent. [3722 
pp EPLACEMENT radiogram chassis. a.c. mains. 
.1.1b 3 waveband, large attractive dial, etc., com-
plete with 8in p.m. speaker. 12gns.—Radio Un-
limited. 16, Carnarvon Rd.. Leyton, London. 
E.10. [3290 
'IMPS recording and erasing heads 5 or 15 
J. ohms, lin ilia. kin high. 30/- each; the 
C.12.P. recorder, £32; recording discs all sizes. 
—Morecambe Sound Service, 4-6, Green St.. 
Morecambe. [3749 B.T.H. cinema loudspeakers, handle 20 watts. 

£5; Amperite ribbon microphones. 65; 
R.C.A. condenser mikes, £3; 50watt Vortexion 
amp, £25; p.p. LT transformers, 10/-.—Ross. 
8, St. John's Rd., Manchester, 16. [3701 
XXTILLIAMSON PX4 amps, kit of parts. £10: 
VT one R.F. tuner, £3, in cab't.: also speaker 

cabinet, the lot, £14; disc rec'g precision tracker, 
scrolling opt'!.. lOgns.—Master Recording 
Studios, Percy St. (Entrance Stafford Lane), 
Hanley. Stoke-on-Trent. [3725 II .M.v, record player, quality amplifier with 

separate bass and treble amplifiers and 
PX4 output Baker 12in speaker in G.P.O. in-
finite baffle; £12.—Birrell. " Hosea," Roan 
Minor, Helston, Cornwall. [3756 RAYMAX offer mahogany playing desks fittea 

with the latest well-known rim drive unit. 
magnetic pick-up, auto-stop. etc., _£6/14/6 incl. 
P. tas; Collaro rim drive unit. PU, auto-stop. 
etc., £5/10.—Ilaymax Elec. Co' Ltd.. 126, Nor-
wood Rd.. London. S.E.24. [3207 COMPLETE service for rebuilding customers' 

radiograms. to modern standards; our ad-
yice free to those wishing to convert their own 
sets; we can supply amplifiers, auto-changers, 
R.F. units. etc.—Felicity Gramophone Co., 87a. 
Rimer Richmond Rd.. S.W 15 r 

ê 17-0IGT unit post-war, complete with p.pae c0k3 
V I» H.Gle.0 horn with bass chamber (white), 

£30; with* Williamson PX 25amp, ton. con.. 
Vole P.U.. motor. a superb record reproducer; 
offers to—Master Recording Studios, Percy St.. 
(Entrance Stafford Lane), Hanley, Stoke-on-
Trent. [3724 

lAteggigtig of the efireacirdeg 
a' gur recording engineer and quailq repro-
duction enthusiast, of all the latest in rmation 
in thq „form of monthly lectures, pub.9atIons. 
demOnstrations and the official »ten Sound 
ReeordIng.' published quarterly; Vo 3, Nos. 
1, 2, 3._ 4 available at 2/6 each — Details of 
membership and application form from Member-
ship Secretory. Marrie J. King, 48, Mount [V21179 

VAL LANCE'S 
SOLDERING IRONS. 
PYROBIT. Instrument type, 23i. post free. Wireless' 
type. 23/- poet free. 

SOLON. Straight bit, 20/6 pout free. Pencil bit 
22, post free. 

SPARE ELEMENTS. 

PYROBIT. Instrument type, 4/13 poet free. Wireless 
type, 5,6 poet free. 
SOLON. Both types, 5/6 poet free. 
SPARE BITS--SOLON. Straight, 4/3 poet free. 
Pencil, 6/. poet free.' 

SIGNAL GENERATORS. 
TAYLOR 6513. 100 k/es. to 46 112/«. and 400 c.p.a. 
Audio, 215/12/6 Post tree. 
EX U.S. ARMY. Brand new 100 k/ce to 92 mice. 
" Coil Turret" band switching. 400 c.p.s. audio 
110 volta. 50-60 c.p.a. A tint class instrument made 
by Ropey Manufacturing Co. of New York. Complete 
with manual. 216/17/6 carriage paid, 

AVODIETER MODEL 40, 217/13/6 poet free. Taylor 
Junior 1204 Meter, 28/10/- poet free. 
AVOMETER MODEL 7. 219/13/6 poet free. Uni-
versal Acombar Ewer, 28/12/- poet free. 
WEARITE " P " COILS. A complete range of euperhet 
coils, covering 12 to 2,000 metres ill seven bande, when 
tuned by • 500 p.f. condenser. Collide, each band are 
available for aerial coupling, intervene coupling, and 
oscillator fur 465 tics. 
BAND 1. 700 to 2.000 metres. 4. 12 to 35 metres. 

2. 200 to 557 metres. • 5. 94 to 100 metres 
3. 16 to 47 metres. 6. 91 to 261 metres. 

7. 250 to 750 metre., 
P.A.—Aerial. P.H.F.—Intervalve. P.O. Oscillator. 
All type. 3/6 each poet free. 

SOUND SALES 036E OUTPUT TRANSFORMER. 
Matches PX4 or PX25 valve. In Push Pull to 6 or 15 
ohm loudspeakers. Reepone level from 20 c.o.s. to 
20,000 u.p.a. (See " Winks° World" Test Report.) 
Price 22,101- Poet fee, 

SPEEDY POSTAL SERVICE C.W.O. or C.O.D. 

VALIANCE & DAVISON LIMITED 
(Dept. W.W.) 

144 Briggate, Leeds I. 'Phone 29428-9 

MIDLAND INSTRUMENT Co. 
FOR GOVT. SURPLUS STOCK, ETC. 

U.S. ARMY FREQUENCY METERS TS-69/AP, cover 
341 to 1,000 mcia wi th high precision cavity, 341 to 700 
with limits of I me/e., 700 to 1,000 with limit. of 
2 mete Indicated on Vernier counter, suitable for ama-
teur band 420/466 me/e., fitted euper 0-200 microampere 
meter, Hin. scale, complete with crystal valve, etub 
aerial etc., in smart crackle finish ranee with cover, 
22in. X Sin. X 51n.,calibration sheets In hinged frame. 
also super trimait can, brand new unused, 10/-, 
carriage 7/6. 

BURGLAR ALARMS, closed circuit type, embody 
200 ohm continuous drain relay, with holding (non-
return) contacte, heavy alarm circuit contact., press 
button actuating 4 ohm winding for setting, closed 
circuit test indicator lamp, onset to set changeover 
twitch, In smart wall fixing casee 7In. o 4115. x 31n., 
will cover large or small premises with high efficiency, 
operates f rem 6 to 12 volt battery or charger, and can 
be used with battery or maine bell (not supplied), 
superior to those now selling at £5 and over, brand new 
with instructions, 30/-, post 1/, 

BUMMER MICRO SWITCHES. suitable for above 
alarma, 1/6, poet 3d., f our different typea, 5/, post Pd. 

ti.3. RADIO RECEIVERS 1104,1441.. contain 11 
valves, J R0-9003 ( 3), JR R-9002, IFSG7 (3). 12A117/OT 
(2). 1208 and 12H6, 2 and 3 gang condensers, LP. and 
variable duet core coils, etc., transformers, pots., 
numerous resistors and condensers, etc., etc., chassis 
mounted with side protection frame, 15Iin. x Ills, X 
6in.,condition new, unneed, 30/- carriage 2/6. ' 

CRYSTAL VALVE RECNIFIERS, " 8ylvac " 1N21, 
also" 2.T.E."CW•lb, brand new, 3,6, post 3d., 6 rot 
1.8(.,, post 3d. 

TOOL BETS, omelet of " Elliot Lucas" pliers, 
" Term" B.A. spanner sets (8.sizea), "" 
box spanner, one end 4 the other 6 B.A... ditto 
one end 4 B.A., " MAL:Leone" Sin. screwdriver, tool 
shop price 12/6, our price brand new. 4/. set, poet Od. 

Above and hundred, of other interesting Radio, 
Electronic and Mechanical items are Included in our 
new July liste, send S.A.E. for a copy. 

MOORPOOL CIRCLE, BIRMINGHAM, 17 

Tel. HARborne 1308 or 2664 

LATEST type tape recorder, double track. 
with built-in radio and auto-change, high 

quality reproduction, radio, microphone or 
records, speech; glues all new, in cabinet, are 
examination and trial; £165.-9, Troy Grave 
Wyche Avenue, Kings Heath. Sham. [3757 COLLARO a.c.47 motor w. 12in turntable. var. 

speed, £5; Collaro RP49 motor/pick-up/ 
autostop combined unit, £5/10; Collar° new 
RC49 a.c, mixed auto-changer with super crystal 
pick-up, special offer £14, carr. paid; Gems. 
c.w.o, or c.o.d. ' bargain list, 21,4c1.—N.R.S., 102 
Parkhill Rd.. London, N.W.3. (3535 PROFESSIONAL recording equipment, blank 

discs, amplifiers. microphones and mag-
netic tape recorders, gramophone motors with 
non-magnetic turntables: Dressings produced 
from your own masters in any quantity: full 
trade terms available.—Sound Discs ( Supplies). 
37, Hoghton St., Southport, Lancs. [3486 
]11 .S.S. portable recording machine fitted with 
.1F-2 Marconiphone pick-up, all new, £65 
B.S.R. special recording amplifier, as new, £40 
B.S.R. PA.20.13. high gain amplifier, new. £26 
M.S.S. pick-up with sapphire. £5; Collaro motor 
with latest lightweight crystal pick-up, new. 
£8; B.S.R. twin speakers. £7/10; Vitavox 20w 
speaker, in cabinet, £10; mikes Sr stands.—H.& 
E. M. Porteous. " Quality Recordings," Queens 
Garage, Rhyl, N. Wales. [3735 

SURPLUS[3735 
SOUTHERN RADIO'S wireless bargains. 

RADIO publications: " Radio Modernisation 
Manual," 3/6; " World Wide Station List " (in-
cluding Copenhagen Plan). 1/6; " Inexpensive 
Television," 1/6; " AC/DC Receiver Construc-
tion Manual." 2/6; Radio Valve Equivalents." 
2/6; " Using Ex-Service Equipment," 2/6; 
" Radio Inductance Manual." 2/6 ; " The Walkie 
Talkie Manual." 2/6; " Radio Constructors 
Manual," 3/-; " Frequency Modulation Receivers 
Manual." 2/6; Radio Valve Application Manual," 
5/-; " Radio Aerial Handbook," 2/6; " Radio 
Valve Manual," 3/6. 
NAVAL Aldis lamps. 91n dia., with 9 feet water-
proof cable, spare lens, filters and three 110-volt 
bulbs, for 110 volts or 250 volt operation, in 
strong oak storage case, brand new, 40/-. carri-
age 5/-; leather hammers, ideal for panel and 
chassis work. double-sided, brand new 2/6, post 
6d; slow-motion motors, 24-volt A.C./D.C., 
initial speed 50Orpm, final gearing lOrpm. in 
black enamelled case 10/-. post 1/-; Marconi 
aerial filter units, easily incorporated in aerial 
line, complete with on/off switch, brand new 
and boxed 10/, post 1/-; 50:1 microphone trans-
formers Mu metal shield. H.M.V. make 5/-, post 
9d; R.A.F. morse keys 1/6 each, post 3d; 1:1 
ratio isolation transformers 2/- each. post 9d: 
tannoy power mike. inserts, in sealed tins 2/6. 
Post 6d: fractional h.p. motors, 200/250, A.C., 
black crackle finish. 1/90th h.p.. 4inX214,in dia.. 
Min spindle dia.. 12/6 each. post 1/-; power packs 
for BC 453/4/5 car radios 12 volts input. 250 
volts at 30 milliamps output, fully smoothed and 
supressed, with on/off switch and lamp, in metal 
case IlinX6inX4in 22/6. post 2/6; permanent 
crystal detectors 2/6 each, post 3d; V.C.R. 97 
bases 2/6 each. post 3d; 3-gang .0005 condensers. 

sp[ndle. 7/6. 
SOUTHERN RADIO SUPPLY. Ltd., 46, Vale 
St., London, W.C.2. Gerrard 6653. 
1-MUIR RADIOCHAFT, Ltd., Leicester, offer:— 9 

ENAMELLED wire. 14. 16, 18. 20, 22, awe ell, 
3/-, 1lb 6/-; 24, 26. 28, 30, swg, 1/9, lb 
3/6; 1lb 7/-; 32. 34, 36. 38, swg, 1/4 11, 2/-, lb 
4/-; 1lb 8/-: all prices include reels, postage 
extra under £1.,• 25% trade discount to bona 
fide traders and service men, minimum trade 
order, £1 net; ebonite rod. asst. sizes. Mein to 
351n. 12 Xlft lengths, 5/-, plus 6d post, or 12X 
3ft lengths. 15/-, plus IC post; telephone hand 
sets, latest streamline type, brand new. in 
maker's cartons. with 4-way cord and plug. 
10/6 plus 6d post: moving coil headphone and 
mike sets. new condition. 5/- plus 6d post; 
U.S.A. make luxury headphones, HR type. 2,000-
ohms, brand new. in maker's carton, 10/6 plus 
6d post: brass terminals, 4BA medium size. 
captive head. 24 for 5/- plus 6d pest: hook-up 
wire, 72yds asst. colours. 5/- plus 6d post: tele-
phone wire, twin 7/36 conductors, 36yds, 5/. 
plus 6d post; lacquered DCC instrument wire. 
7/36. red, green, black. yellow or asst.. 60yds 
5/- plus 6d post; sieeving, 11, 11/2 and 2min. 72yds 
asst. colours. 5/- plus 6d. post; I.F. transformers. 
455kc/s adjustable dust cores. 5/- per pr. plus 
64 post; rheostats. U.S.A. make, 100ohms or 350-
ohms, 25watt, wire wound. 2/6 each plug 3d 
Post; satisfaction guaranteed or cash refunded 
without question. 
FRITH RADIOCRAFT, Ltd.. 69-71, Church 
mite. Leicester. [3539 
rrWO B.F.O.s output 2 watts at 5 or 5,000() 
J. Impedance. range: 350-3,000 es 2 500-6.000 
it.s.—Box 6873. 
ELEVISI9 an N.—We are manufacturers otr3a7p02- 
proved and tested cœnnonents for " Wire-

less World" Televisor, see review. Nov.. 1948. 
issue, and can supply from stock, line and frame 
deflector coils, line output transformers, focus 
coils and shrouds. focus and deflection assem-
blies correct to designer's specification: com-
plete sets of 21 coils, and filters can be supplied 
from stock for " Wireless World " superhet 
vision and sotind units: television components 
of all types from stock at current prices—For 
particulars please write or 'phone " Handy- • 
amts." 226. 228. Merton Rd.. S. Wimbledon. 
Lib 7461. near S Wimbledon Tube Station 
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M AGSLIPS and Selsyns, many types in stock. send for list.—Hopton Radio, 1. Hoehn 
Krade. Streatham High Rd., &W.16. Streatham [3721 

6g5cLENIUM rectifiers, 720v a.c., 560v d.c. 3 
amp.. 1/2  wave, normally £3/15; our price. 

now, unused, 15/- p.f., 0,,O.—Logan, 1. West 

EFLECTOR coil assembly 22/- focus[3cnoi8 1 ALey 1littehin. Herts. 

25/, for W.W. television recdver; instru-
ment wires; see. llst.—R. F. Chilton, 19, Claren-
don Rd., Salisbury, Wilts. [3731 
rrELEVISION scanning coils, 30/-; frame out-
J. put transformers. 17,6; line output trans-
formers, 25/-• also mains transformers, chokes. 
etc.—The Banner Electric Co., Ltd., Hoddesdon. EX-R.A.F. rotary transformen type 46. 18 

volts de to 450 volts 50mA; type 47 9v de to 
450v 50mA, complete with detachable blower 
and 200:1 gear box, either type 10/, plus 1/6 
post. G. HENSON LITTLEWOOD 64 Co., 27, Ballards 
Lane, Finchley, N.3. Fin. 3060. [3762 HEAVY duty mains transformer 350-0-350 at 

120ma. 2, 4 volt windings at 5amps each. 
21/-• IvIldget 100k volume contr,ls less switch, 
1,6 'ea.—Uncle Tom's Radio Cabin, 5, Seven 
Stars Court, Manchester, 4. 15210 
- VOU'LL.probably get it at Smith's, Edgware .S. Rd.! Everything for the construc-
tor, from a 1/10watt resistor to a radiogram 
cabinet, lowest prices, biggest variety.—Near 
Metropolitan Music Hall. Pad. 5891. [8005 
lk/fAGNETIC reactors, 100v/ size, ex-Govt., con-
11..1. trots A.C. supply. as June W.W.. 15/-; 
metal neotlfier F/W. charges 12v at Samos. 18/6. 
—Malden Transformer Supplies, 202, Cambridge 
Rd., Norbiton, surrey. [3727 
rreMEVISION, E.H.T.1 trans, 2,500 and 2v 
.I, troplcalised. no flashover, insulation test 
8,000v. guaranted the very best, 35/-; E.H.T.2, 
as above. with 4v winding. 37/6; ALT.', 275-0-
275 80ma. 6.3 5v. interleaved, impregnated, un-
beatable value, 16/6. 
HILLFIELD'S MAIL RADIO. 8, Burnham Rd., 
Whitley, Coventrit. f 3770 
rr Eszd maote0r28:ing./ccoeeptgait3 .. 0 '1-; pots 5nagelteP. 
Yaxlev tnie and stud switches, etc.. new and 
boxed; 12/6_ post free.—Radio Unlimited. 16. 
Carnarvon Rd Leyton. London. E.10. Sae. 
full list surPids bargains. [3292 
-ISKANUFACTURERS.—Enamel. copper wires. 
111. all gauges, laminations, all types, huge 
stocks radio components. s/m. m/m, p/t and 
block condensers, close tolerance and high 
stability resistors to 1%; all goods guaranteed.— 
L.E. Simmonds. 6a. Byron Rd. Harrow. Middx. 
Telephones, Underhill 0045, Harrow 0315. [2515 

B
UILD a portable radio this summer, ex-
tremely simple switch oscillator unit with 

frame aerial for medium and long wave. superhet. 
commercial performance. 22/6; type M.1, from 
component dealers, or send sae. for details to 
—Hobbies Division, Douglas Electronic Indus-

tries. Ltd.. Br'n'clow, Nr. Rugby. ESTECTORS. 3/- dozen; 100k 1 watif,37r6e1- 

sisters, 1/9 dozen; 75 m/s L.F. chokes, 18/- 
dozen; .0001mfd ceramic midget variables. 8/6 
dozen; trade only; samples supplied against 
official order: many other keen lines in our cur-
rent list.—Press ffs Moore. Ltd.. Dept. " G." 34, 
Shakespeare St.. Nottingham. Tel. 45466. [3713 SUPERHET coils, 3wo 465kc, with diagram. 

2/6 pair; kit of parts for L.M.S. (iron 
cored), coil pack 465kc. 9/ft; gmfd 450 electro-
lytics, 2/-• droppers, 1/-; assorted eyelets, eye-
letags and 'solder tags, 6 gross 6/-; 50pf trimmers, 
4d; send for cheapest list in England.—Sussex 
Electronics, Ltd., (G) Riley Rd.. Brighton. 7. 

T ACE PORTER, Ltd.. for reliable Tel. components4446. 
el at very keen prices, boxed 12v vibrators. 
1/-; relays, 9d; Sprague 15mtd, 750v working 
oil block condensers, 7/6; .01 Dubilier mica con-
densers, 2/6 dozen; moving coil headphones 
with transformer and m.e. microphone, boxed 
complete, 10/-; send for lists.—Jack Porter. 
Ltd.. 30/31. College Street. W orcester. [3499 BRAND new: Electrolytics, 8+16/350v can, 

3/-• IFTs. 465 kc/s, 10/- pair; dropper re-
sistances', 470 ohm. 3/-; double and single end 
push on white pointers, 4d ea.; 3-pole, 3-way 
small switches. 2/-; mains transformers, 4v, 6-3y. 
290-0-290 unshrouded, 8/6; table lamp switches, 
push-on/push-oll, in ivory. 2/-; c.w.o.— Dept. M. 
46. King's Ave., New Malden, Surrey. (Include 

0eiDENSERS.—Paper dielectric in rectain3g7u11 
- postage) • •lar metal cans. 2mfd 500v d.c., and lmid 

1.000v d.c.. in unused condition. approximately 
1,400 for disposal'radio frequency table by 13.11. 
Cables, 72.022 and 3/.018 low-capacity twin semi 
air-spaced dielectric cable with star-shaped 
core. approximately 4.000 yards for disposal. 
also caste solid, dielectric cable in sizes 1/.128. 
1/.029. 7/.032. 1/.056.—John Cashmore. Ltd.. 
Great Kedge. Tipton, Staffs 1.3231 

B
RAND new Mah:13 trainformer bargains, 
fully guaranteed, standard drop through 

chassis type with top shitud and bottom 
frame. Universal L.T.s for 4v or 5v recti-
fiers. Screened and tapped primaries 
250-0-250y 80ma, 16,-; 300-0-300v 80ma, 16/-
350-0-350v 80ma, 16,-; 250-0-250v 100 ma. 18/-
300-0-300v 100ma, I8/-; 350-0-350v 100ma. 18/-
250-0-250 60ma. 6.3v 3a. 5v 2a 14/6; 250-0-
250v 60ma. 4v 4a. 4v 2a. 14/6; fully shrouded 
upright type, 2/- extra; not Govt. surplus; order 
yours now; c.w.o. 
DIRECT MAIL ORDER SUPPLIES. 5. Beaumont 
Rd., Manchester, 21. [3361 
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GALPINS 
ELECTRICAL STORES 

408 HIGH STREET, LEWISHAM, LONDON, S.E.I3 

Telephone : Lee Green 0309. Near Lewisham Hospital. 

TERMS: CASH WITH ORDER. NO C.O.D. 
THURSDAY EARLY CLOSING 

MAINS TRANSFORMERS, Input 200-250 v., SYNCHRONOUS MOTORS 200/250 
50 cycles, in steps of 10 v. Output 450/0/450 V. VOLTS, 50 cys. 1 ph., convertible as Clock Move-
250 m/a., 4 v. 4 a., 5 v. 4 a., 6.3 v. 8 a., 6.3 v. 8 a., ment, 12/6 each. Resistances 350 ohms to carry 
62/6. Ditto 450/0/450 v., 250 m/a., 6.3 v. 4 a., 5 v..25 amps. (fund) but can easily be fitted with a 
4 a., 4 v. 8 a., 4 v. Ba., 60/-. Another 5001350101350/ slider, 8/6 each. 
500 v., 250 m/a. 6.3 v. 8 a., 0, 4, 5 v. 4 a. twice, EX-NAVAL CATHODE RAY INDICATOR 
6.3 v.tapped at iv. 2 a., 67/6. Another 350101350 v., POWER UNITS (new). Sold for component 
300 m/a., 4 v. 8 a., 4 v. 4 a.. 6.3 v. 4 a., 6.3 v. tapped parts only consisting of approx. 150 Resistances 
2 v. 2 a., 57/6. Another 500101500 v., 300 raja., 6.3 and Condensers of various values,LI.V.,rondensers. 
v. 8 a., 6.3 v. 8 a., 6.3 V. 4 a., 4.4 a., 5 v. 4 a., 67/6. Chokes all mounted on solid brass chassis weight 
EX-R.A.F. MICROPHONE TESTERS (new). 90 lbs., to clear 35/. each, carriage forward. 
These consist of a Ferranti 0 to 450 m/amp. 24m. EX-R.A.F. I.F.F. UNITS CONTAINING 10 
scale meter shunted to I rills incorporated West-inghouse Rectifier, the whole encased in polished VALVES, EF 50s, SP 61s, EA 50s, etc., power sup-

teak case, calibrated at prese nt 0 to 10 v., 251- each. Ply Motor generator 12 volts D.C. input 450 volts. 
MAI NS TRANSFORMERS (Auto Wound). 

50 Mamas. output, and many other useful corn-

Voltage Changers capped 10, 20, 25, 90, 130, 150. input Generator Valve sequence slightly different, 
190, 210, and 230 v., all at 1,000 watts, a corn-bination of 24 voltages can be obtained from this Generator can easily be converted to run as a 
transformer, new ex-Government Stock, f.5/10/0 Motor off A.C. mains, 301- each. 
each. carriage 51-. Mains Booster Transformer, EX-R.A.F. INDICATOR UNITS (as new), 
tapped 0, 6, 10, 19, 175, 200, 220, 225, 240 and type 48a containing 2 Tubes type I38a and many 
250 v. at 1,500 watts (new, ex-Government), other useful parts, 45/- each. Another type 198 
f.51510 each, carriage 51-. Another AutoWound. one tube only but many more valves in the Time 

tapped O. 110, 150, 190, 210 and 230 V. at 1,500 Base, 42/6 each. 
watts, 66110/0 each, carriage 51-. Ditto, 2,000 EX-R.A.F. R.F. UNITS TYPE 101. Containing 
watts, £715/0 each, carriage 5/-. 5 valves EF 50, Ea 50, 5U4g, EB34, approx. 100 
EX-R.A.F. CRYSTAL MONITORS, type 2, assorted Resistances and Condensers also a 24 
complete in wooden carrying case, the frequency volt Universal miniature Motor all mounted on 
depending on crystal used, 51- each. Short Wave silver plated chassis (new), 37/6 each. 
Aerial Coupling Units (Wavemeters), 5/- each. 
ELECTRIC LIGHT CHECK METERS (Watt- 

SHORT WAVE COUPLING AERIAL 

Hour). A.C. 50 cys., 200/250 v. 5 am p. load, 18/6. UNITS (Wavemeters), absorption type wound with 20 and 12 gauge Silver plated wire, 24 to 54 
post 2/.. 10 amp., 211.. post 2/- ; 20 amp., 15/-, 
post 21-; also a few only Pre-Payment II- slot type, 

meters, 3/6 each. . No. 19 VARIOMETERS con-

20 amp. load, less coin box, complete with syn- raining H.V. Condenser Instrument Rectifier. 

chronous Motor, 35/. each , carriage 3/6. 
useful for parts, 3/6 each. 

SPECIAL OFFER METERS, all new, boxed. EX-NAVAL TELEPHONE HAND-SETS 
Moving Coil, first grade instruments, 0 to 20 v., BAKELITE PATTERN (self-energised), no 
10/- each, or 3 for 25/-; 0 to 40 v., 12/6 each; battery required, complete with wall bracket 
0 to 10 amps., 15/. each, all 2in., scale. 0 to 20 v., (new), I 5/- per pair, post 1/6. Ditto complete with 
A.C., calibrated 50 cycles, 25/. each; 0 to 40 Buzier ringing mounted in weather proof box, 
amps., thermo-coupled, 251- each. 24 volt required for energising Buzzer only. 
MAINS TRANSFORMERS, all 200/250 v., complete with Hand-set, 151- each, or 251- per 

50 cys., I phase, input, output 700/01700 v., 70 pair. 
m/a., 4 v. 24 a., 12 v. 1 a., 30/- each. Another EX-NAVAL NAVIGATION INSTRUMENT 
525/525 v., 150 mja.. 6.3 v., 5 a., 5 v., 3 a., 37/- each. Containing F.H.P. 230 volt A.C./D.C. Motor, 
Another 2,350 v. at 500 nits... 85/- each. Mains first grade 34m, scale ohm-meter , Standard 
Smoot hi ng Chokes. 10 Hy. 100 mia., 6/. ; 150 rnie., Potentiometers 2, other Resistances both variable 
816; 350 m/a., 251.; 5 Hy., 250 m/a., 17/6. and fixed also some very useful Gun-Metal Gears 
EX-R.A.F. ROTARY CONVERTERS, 12 v., (new), 65/. each, carriage 10/-. 
D.C., input 230 v. A.C., 50 cys. I phase at 100 w, MAINS VARIABLE STUD SWITCHARM 
output, 85/- each, carriage 3/6. Ditto 24 v. input, TYPE. Resistances 25 Studs, 50 ohms to carry 
651- each, carriage 3/6. PRE-PAYMENT 1;- SLOT ELECTRIC LIGHT 1.4 to 9 amps., 301- each. 10 ohms. to carry 9/14 
C HECK METERS, 200/250 volts, 50 cys. I ph., 32/6 each, many other types in stock. . 
24 amp. load, 30/- each, carriage 3/6; 5 amp. load please forward your enquiries. 
35f-, carriage 3/6. 10 amp. load, 42/6 each, carriage MAINS TRANSFORMERS, Auto type input 
316. 2001250 volts 50 cys. I ph. Output tapped 14 and 
EX-RADAR POWER UNITS TYPE 225, 174 volts at 30 amps., 55:-. Ditto with 2 tappings 
containing 4 H.V. Rectifying Valve I 5U4g H.V. of 4 volts at 20 amps., 25/- each, carriage 2/6. 
Condensers 8,000 V/Wkg. Chokes Relays, etc. Another double wound 110 volts to 230 volts or 
(New boxed 35,- each, carriage 51.). Ex-U.S.A. vice versa at 4,000 watts, £10 each, carriage paid. 
Hand Driven Generators complete with all EX-NAVAL ROTARY CONVERTERS, AS 
smoothing output 450 volts at 110 miamps. also NEW, 110 volts input. 230 volts 50 cys. I ph. 
2 L.T. tappings 301- each, carriage 3/6. Ditto output at 500 watts, £9 each, carriage paid. 
162 volts at 60 rn/amp., also 3 v. 2 a., 22/6 each, Ditto 230 volts input output as above, £ 12110/0 

carriage 2/6. M AINS TRANSFORMERS INPUT, 2001250 each, carriage paid , weight approx. 100 lb. 
volts in steps of 10 volts output tapped 6, 12 and EX-GOVT. AS NEW, SPENCER TURBO 
24 volts at 2.5 amps., 651- each carriage 3/6. Another COMPRESSORS complete with an A.C./D.C. 
230 volts input with 3, 4 volt windings at 5 amps., Motor 230 volts at 10 amps. •(2 h.p.), 10,000 
2.5)- each. Another 200/250 volts input output r.p.m. continuous rating, makers Black and 
6, 12 and 20 volts at 4/5 am 27/6 each, post 1/6. Decker, a few only to clear, 612110/0 each, carriage 
MOTOR ALTERNATORS, ex-R.A.F. as new 101-. 
230 v. A.C. 50 cys. I ph. input. Output 250 v. SWITCH-BOARD A.C. VOLTMETERS 
625 cys. I ph. at .24 amps., 75/- each. Ditto 1,725 (Well known makers), new 6in. scale 0 to 105 
cys. output, 85/-. Please note both these machines volts, external resistance can easily be fitted for 
require a 24 v. D.C. excitation, higher range, 25/- each, post 1/6. other Meters 
SIGNAL GENERATOR EX-ADMIRALTY also in stock, please forward your requirements. 
PATTERN, TYPE 4999, range 6.5 to 100 Mc/s, 
continuous in 3 ranges, EIS each. First grade Please note we have just purchased a large 
Moving Coil Meters 24m, scale 350-0-350 millivolts. parcel of A.C. Electric Motors F.H.P. up to 4 h.p., 
251- each. Another 0 to 10 Miami's., also scaled also ELECTRIC PUMPS, ELECTRIC FANS, 
for 100 Mis., 17/6 each, another 3 range 0 to 15 all prices very competitive, we will be pleased to 

maps., 0 to 30 volts 0 to 150 volts, 25,- each. quote. 
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PITMAN 
Eladio Books 

Radio Upkeep 
and Repairs 

By Alfred T. Wits., Ahi. E. 
pruoietil handbook on the 1p,at 
and correction of' faults, inv,,luAbh. 
for p.dentlal service engineeN and 
keen amateurs. Sixth Editiwi 7'1; 

Radio Service 
Test Gear 

By W. H. Cazaly. A useful intro-
duction to titis subject, and a helpful 
manual for those Interested In con-
structing I heir own gear. Illustrated 
fi - net. 

Iradio Receiver 
Serl icing; and 
l‘lainienance 

it E. J. G. Lewis. Gives reliable 
ter! ' dual infoi minion fi ir radio 
dealers and service engineers, and 
includes a handy fault-finding slim-
niary. Fourth Edition. 8'6 net. 

Pitman 
Parker St.. Kingsway,Londnn 11'.1' 

TELEVISION 
\ I anufactured to "Electronic Engin-
eering" Televisor Specification. 

NEW Improved 
LINE OUTPUT TRANSFORMERS 

• 

NEW Improved 
SET OF GANTRIES COMPLETE 

• 

NEW Improved FOCUS COILS 

• 
All Steel CADMIUM PLATED 
POWER AND TIME BASE 
CHASSIS valve-holders, 3 point and 
single socket and all necessary cut-outs. 

SOUND PANEL CHASSIS 
ASSEMBLY, fitted with screens, 
valve-holders, formers and dust cores. 

VISION PANEL CHASSIS 
ASSEMBLY, fitted with screens, 
valve-holders, formers and dust core,. 

9' C.R. TUBE SUPPORT for 
mounting on top of Gantry Assembly 

9" CREAM MASKS. 

5, SHAKESPEARE RD., FINCHLEY N.3 

'Phone: FINchley 2182 

TELEVISION! The leading Midland depot for 
all your requirements. Complete kits of 

parts to W.W" Inexpensive" and " E.E. " 
etc.. and all other popular receivers. .911 goods 
post free to any address in Great Britain. We 
specialise in all high-grade ex-Service equip-
ment and invite your enquiries. Send s.a.e. to-
day for our latest lists. 
SPECIAL! A limited number of television aerial 
masts, lift long in two sections, approx. 2mn 
dia. The ideal chimney mast for your di-pole, 
12/6 complete: 2211 mast in four sections, 20/-
complete; 15ft wooden poles, 5/- minimum order 
of 4; co-axial cable complete with Pye plugs 
each end. 72. 80 or 100 ohms, all lengths sup-
plied at 3d per foot, plus 1/- for end fittings: 
brand new. boxed, 31/2 in speakers, 9/6; mains 
transformers, new. 22/6. 
WALTON'S WIRELESS STORES, 203, Staveley 
Rd., Wolverhampton. Callers only: Walton's 
Wireless Stores, 48, Stafford St., Wolverhampton. DOUBLE spaced split stator var. tx condensers 

individually and accurately calibrated in two 
ranges. 300 P.F. and 37 P.F., 1 P.F. equals lin 
on scale, ideal as condenser standard, only 6/9: 
Selenium rectifiers, 160v 40mA, 1/10; 24v la, 
12v 2a, 3/6; lmA meters. 2in. 4/9: Sprague con-
densers, . 1 .01, .02. 3/- doz; droppers, .2a or 
.3a. 3/9; V.R.91, guaranteed, 4/9: 6116, 5/9: any 
B.V.A. valve at list; all above post free over 10/-, 
1/- under.—Hatlield Radio. 78, Stroud Green 
Rd.. N.4. [3728 
Pt:Le:VISION: Polysti rene and Paxolin formers 

are now available for the Wireless World 
superhet receiver, immediate delivery. this is 
\lie finest long distance receiver yet designed and 
t.; unsurpassed for definition; also all other com-
ponents available ex-stock; comprehensive stocks 
of Eddystone. Raymart and Denco components, 
complete set of parts for the Williamson ampli-
fier lIgns (less valves); see. lists.—L. P. 
Hanney. 77, Lower Bristol Rd.. Bath. [3758 RADIO receiver kits; nothing omitted to make 

a first-class two-wave domestic receiver In 
a smart brown bakelite cabinet, universal only. 
£4/19/6; circuit and instructions included, or 
if required separately. 1/-; 21/2 1n Phillips speak-
ers at 9/6 : 12in P.M. speakers 39/6; 16 16mfd 
450v de at 3/6; 8mfd 500v dc at 2/6; all wave 

packs 465ke/s IF., only 5 leads to connect. 
27/6; television lenses 9in and 10in at 50/-: 6in 
t 
DUKE ét:: Co.. 219. Ilford Lane. Ilford. Essex. 
A ST013NDING offer in bargain parcels: each 

.L-X. parcel is guaranteed to contain the following 
items: condensors and resistances in various 
sizes, switches, toggle and Yaxley type. chokes. 
:ransformer, microphone. morse key. poten-
tiometers. bulbs and holders sisterflex, a 24v a.c. 
motor and a miniature moving coil speaker; the 
whole parcel sent post free for 11; send cash 
with order to Bensamon Radio, Dept. W/T272. 
Romford Rd.. Forest Gate. London, E.7. Send 
Id stamp for list of other bargains. 
PELEBOOSTER for long range TAT. Birmr31n43g9- 
1 ham or London. R.F.21, 40-48 mc/s, vari-

able tuned, input slug tuned output, 2 VR91 
\ alves. 3 tuned stages, co axial linked, H.T. and 
L.T. from receiver chassis, £3112/6; R.F.IL.. 
as above, 1 VR91 valve. 2 tuned stages, /2/12/6: 
R.F.2B. 55-65 mc/s, R.P.1B. for Birmingham 
s.)ecifications and price above. please state type 
t equired; power units for boosters. £4; see. for 
leafiet.—Boscombe Radio, 595. Christchurch Rd.. 
Poscombe, Bournemouth. Tel. Boscombe 1704. 
T.F. filter, band pass, 485-515kes, frees this 
1 band from interference, with circuit, new, 
boxed at 5/-; amplifier chassis black crackle 
finish with base plate, drilled for 5 valves. 
16X7X21/2 in at 5/-: television set, scanning unit, 
focus coil, E.H.T. trans. (4.000v). 2 mains trans.. 
2 chokes, circuit, at /6/10; set of E.E. television 
coils, London or B'ham, at 15/-; cabinets. height 
191nX16inX101n, at 17/6; L.T. mains trans.. 
out. 6.3v 1.5amp. at 7/6: 4v 3amp 10'-; full 
lists id. from G. Greenlick. Ltd.. 265. White-
chapel Rd., E.1, Tel. Bis. 5079.13765 
481a only for the famous Model 30 tuning 

und. consisting of 3-waveband 
Model 30 superhet coil pack, pair I.F. trans-
formers. 2-gang condenser and attractive dia: 
(81nX6in): each component individually selected 
pre-aligned. sealed and the whole matched to-
gether as a unit; the superhet you build with 
this unit needs no further adjustment! Full de-
tails of this and our other high quality products 
(coils, IFTs. mains transformers. etc.), together 
with many circHits and constructional tips. con-
tained In the Home Constructor Handbook," 
price 1/-. Mall order office. 
SUPACOILS, 98. Greenway Ave., London. E.17. 
rfONTROL A.N.B.3. brand new, contains 4- 
‘.../ bank wafer switch, 50 14, watt resistances. 
4 relays, 1 D.P.D.T. toggle switch, 4 0.5mfd 400 
volt and 3 other condensers. 2 M.B.C. lamp 
holders one with amber glass and dimming de-
vice, 2 M.B.C. Mazda bulbs. 12-16 volt. 4 vitreous 
res.. 2 var. wirewound preset res.. 2 gas-filled 
tetrodes with octal holders in case. 15/-; control 
B.3A.. contains one each 145mfd. 100mfd. 23mfd, 
1.000mfd. all 25v working. one 132mfd 30 volt, 
I selenium re,tifier. 4 relays. panel mounting 
L/H with dimmer and 6-8v M.B.C. lamp. 
D.P.D.T. toggle switch, resistances, knobs. etc., 

12 and 24 volt telephone lamps, 4/6 dozen: 
tune! mounting warning lampholders. M.E.S.. 
4/6 dorm: Siemens high-speed relays. 3/6; 
V.C.R. 97 tube holders 1/6: Crabtree 2-pin 2amn 
surface sockets 8d: plugs to fit. 4d; special 50 
assorted condensers. 5/-: 50 assorted resistors. 

-: no lists.—Passinzham (Dept. W.W North ' 
qt Ke',Wev. 1.3766 

SOLONS FOR YOUR 

SOLDERING JOBS 
Types available-65 watt oval 

tapered bit, 
65 watt round 
pencil bit. 
125 watt owl 
tapered bit. 
125 watt round 
pencil bit. 
240 watt oval 
tapered bit. 

These five models will sans! y practically every 
soldering demand whether for the occasional 
household job or continuous soldering under 
workshop or factory conditions. With the 
Solon the heat is in the bit itself ... contin-
uously . . . hour after hour; all connections 
housed at end of handle away from beat. 
Each model complete with 6 feet Henley 3-core 
flexible. Now available from stock. Write 
for folder Y.ro. 

W.T. HENLEY'S TELEGRAPH WORKS CO. LTD. 
51-53 Batton Garden, London, E.C.1 

r ALLEN COMPONENTS LTD. 

Type 320 5-wave band coil unit. 

A comprehensive pre-aligned assembly con-
sisting of switch, complete set of aerial, H.F. 
and oscillator coils and all associated trim-
ming and padding condensers for 5-wave 
band operation with tuned H.F. stage on all 
bands. All coils have dust iron cores for 
inductance adjustment. A six position switch 
is used with provision for pick up connec-
tions and H.F. muting on the sixth position. 
For use with any of the standard frequency 
changer valves (6K8, ECH35 etc.) and an I.F. 
frequency of 465 Kc. 

Ranges: I, 13-40, 2, 30-100. 3, 80-200. 
4, 200-550. 5, 900-2000 metres. 

Send for latest catalogue of our full 
range of components for Radio and 
Television. 

ALLEN COMPONENTS LTD. 
Tower Road, Willesden, N.W.10 

Telephone Willesden 3675 



July, 1949 Wireless World Advertisements El 

THE "FLUXITE QUINS" AT WORK 
"Come on mlads! On your toes! 

This aerial's fixed. Up she goes! 
Thank FLUXITE, old clown, 

It'll never fall down". 

Bawled 01 "I shall! On my nose!" 

• 
See that FLUX ITE is always by 
you - in the house - garage - 
workshop - wherever speedy 
soldering is needed. Used for 
over 40 years in Government 
works and by leading engineers 
and manufacturers. Of all Iron-
mongers-in tins, 10d., 1/6 8c 3/-

• 
TO CYCLISTS! Your wheels 
will NOT keep round and true 
unless the spokes are tied with 
fine wire at the crossings AND 
SOLDERED. This makes a much 
stronger wheel. It's simple-with 
FLUXITE-but IMPORTANT. 

• 
The FLUXITE GUN puts 
FLUXITE 
where you want 
it by a simple 
pressure. Price 
2, 6, or filled, 3/6 

ALL MECHANICS sruzliAV\E 

FLUXITE 
IT SIMPLIFIES ALL SOLDERING  

Write for Book on the ART OF "SOFT' 

SOLDERING and for Leaflets on CASE 

HARDENING STEEL and TEMPERING 
TOOLS with FLUXITE. PRICE Id. each. 

FLUXITE LTD. 
(Dept. W.W.), Bermondsey Street, S.E.1 

AMATEUR, selling collection, including 
meters. components, etc., s.a.e, for lists.- 

Foottit. 61, Bridgewater St., Hindley, Lancs. 

THE signal generator you need at a price you 
can afford, only £6,6.-See cite advt. in 

Test Equipment section of this issue for full 
details. 
RELY-MANN ELECTRONIC LABORATORIES. 
67. Woodford Rd.. Woodford, Essex. [3772 

RAYMAX television sound unit, complete kit, 
using 2, EF50, EBC33. EL33. Chassis 

punched and main components mounted. price 
(less valves) £2,1716. valves supp.ied at current 
prices; suitable power pack chassis compete 
with mains transformer, choke. 8-16mfd. valve-
holder £1/14/6; Collaro rim drive unit. mag-
netic PU, auto-stop, etc.. £5/10 incl. p. tax: 
inter, octal moulded V/H, 7/- doz; all types of 
components ex stock, including cabinets for TV 
and table radiograms; our console TV cabinet 
at £13/15 is worth " looking into." Good photo-
graphs of the above cabinets available at 6d ( re-
turnable); mahogany playing desks fitted with 
the latest well-known rim drive unit, magnetic 
PU. auto-stop, etc., £6/1416. We welcome en-
quiries for cabinets to your own specification. 
Stamp lot lists.-Raymak Elec. Co., Ltd., 126. 
Norwood Rd.. London. S.E.24. [3206 

BARTON'S.-Aerial masts, tubular tripod 
mounted, total height 35 feet, being hollow 

these masts are ideal for rotating beams, built of 
resin impregnated wood which is everlasting, 
£3/10, carr. 10/-; chokes. L.P. 15h, 260ma. 12/6, 
super American potted type 17/6, swinging 4-20h, 
250ma 10/6. Varley 300ma swinging, dual wind-
ing 12/6, post 1/- on any one, also many smaller 
chAtes at bargain prices; electrolytic condensers, 
new stocks available ( not ex-W.D.) at bargain 
prices In all popular sizes, e.g., 32mfd 350 
wkg., 1/9; electric motors, ex-Govt. %hp. 230v. 
50cy, 25/- carr. pd. also available in various other 
a.c, and d.c. voltages, your enquiry Invited; P.A. 
amplifiers, 20watt, using P.P. 6L6s with 3 inputs 
and switched meter to all valves. 200-250v, 50cy 
£12; moving coil hand mikes, brand new, 
4/6, post paid, indicator type 73 and 198, con-
tains 138A tube 3in and 6 valves and high volt-
age condensers, ideal for scope, 351-, carr. 4/-; 
transmitter, ex-R.A.F., type 22 ( 1196) only needs 
3 popular valves and crystal and coil Co suit re-
quired band and is ready to go on the air mod. 
or c.w., 3/6 carr. paid. 
TELEVISION. 1355s at £2/10, carr 5/-; type 62 
indicators at £3/7/6, carr. 10/-; also R.F. units, 
E.H.T. transformers, condensers. etc., compete 
outfit supplied; transformers, R.C.A. plate 2000-
0-2000 tapped 1500v 800ma, £4, carr, paid, new 
crated; R.C.A. modulation transformers lkw. 
O.K. for 813 and TZ40 or similar £2/10. 
THERMADOR transformers, the finest made, 
all brand new, mod. transformer 400watts 
primary 6,600ohms c.t. secondary 4,500 5.000 
5.500ohms, £2; plate transformer 680-680v. 
225ma, 200-250v, 50c. £2/10, fil. trans 2.5v, 
10a. and 2.5v, 10a for pair 866s, 7.500v test 
200/250v. 5Ocy. £1/5; al trans 10v, 10a and 10v, 
8a. all c.t. 200-250v 50cy £115; fil trans. 6.3v. 6a 
and 5v. ea. all c.t. 200-250v. 50cy £1/15; chokes 
.by same maker 10h, 225ma. 17/6. all above Ther-
mador transformers, 2 chokes and 2 oil filled con-
densers mounted on chassis and wired up with 
2 valve holders. £9/10. carr 15/-; vibrator packs. 
6v Input, 180v 60ma output completely smoothed, 
15/-; send for lists of gear and components. 
valves, etc. 
BARTONS. 41, Bedminster Dawn Rd., Bristol. 
3. [3720 
ELENIUM rectifiers. charger kits, D.C. units, 

etc., all new goods with full guarantee, not 
surplus: careful packing, add postage, 7d up to 
12/6, 1/3 above; data supplied; selenium recti-
fiers, S.T.C. " Sentercel" 12/15v 3amp 19/6. 
4amp 25/-, 5arnp 27/6. also giant finned type 
12/15v 6amp 32/, 10amp 42/6, 6v 10amp 25/-; 
smaller type 15v lamp 9/-, lamp 12/6. 24v lamp 
18/6, 24v 2.5amp 32/6, 24v 6amp 65/-. 36v 6amp 
90/-: also latest 6/8v 4amp 15/6; many others 
in stock h/wave, c.t. and bridge; selenium H.T. 
rectifiers, 250v 60ma h/wave 7/-, 110v 60ma V-, 
120v 30ma elim type 7/-, 250v 100ma bridge 
13/6. 350-0-350v 80ma el. 13/-, 450v 40ma 
h/wave 7/-; M.B.3. instrument rectifiers 3/6; 
new crystal diodes 3/9; D.C. packs, supply 230v 
120watts D.C. from A.C. mains, metal rest 
type in handsome cases. £7/10; larger packs to 

order; heavy duty chargers. 6v. 12v. 1.6 to 55/-, lamp,ditto 12/15v lamp. 7O/-. weight 131b, ditto 
4amp 90/-; 4amp slider type £5/5. wt 22lb; 
auto transformers, 450watt 110v output. £215; 
1.2kva £6/10. carr extra; charger kits, standard 
charger kit, S.T.C. 12/15v 3amp rectifier with 
50watt tapped transformer and barretter lamp 
for 2v to 12v charger, no rheostat and ammeter 
required. 45/, or with ammeter. 57/6, or with 
slider res and ammeter. 70/-; 12/15v lamp 
rectifier with 45watt transformer and barrettér 
lamp for gir to 12v charger, 37/6; medium duty 
charger kit, 12/15v 4amp rectifier. 75watt trans. 
' ballast bulb for 6v. 12v 4amp charger. 59/6; steel 
case crackle finished, terminals. grommets, etc., 
for above kits .specially manufactured. 29/6; 
heavy duty charger kits, 12/15v tame giant 
finned type rectifier with 140watt transformer, 
slider res and ammeter for 6v, 12v charger. E5: 
ditto but 4amp rectifier, 75/-; ditto but 5amp 
reel £4/7. WI 171b; one to 20 cell lamp kit for 
radio cells, £4/10; 2amp £6/10; Rola Rin P.M. 
speakers less trans, 1.3/8; AerovOx 2mfd 1,000v 
oil filled cond. 3/6. 
vertlerm 's, OtAands Way. Isambna. gab 

ARMSTRONG 
Model RFI03, Type 2 

10-VALVE ALL-WAVE CHASSIS 
WITH VARIABLE SELECTIVITY 

• High Performance • 

• Outstanding Selectivity • 

The ever-increasing difficulty in separating 

stations after dark is apparent to all. Our 
redesigned Model largely removes this serious 

obstacle to good listening. The two stages of 
I.F. amplification with variable selectivity 

permits of a maximum selectivity better than 

6 K.cs. On the short wavebands the actual 

sensitivity is 8 micro volts. It will be appre-
ciated that this chassis has a performance 
of an extremely high order, and coupled with 

the 10 watt output makes, in our opinion, 

one of the most desirable musical instruments 

offered to the public. For 200-250v. A.C. 
mains. Price 19 One. Plus Tax. 

SPECIAL NOTICE 

MODELS EXP 83 and UNI 83. These 

chassis are being completely redesigned 

for the coming season and additional 
refinements incorporated. Advance 

informados will be available shortly. 

Model EXP83. 8-VALVE ALL 
WAVE RADIO CHASSIS incorporating 

waveband expansion. Large glass scale. Treble 
boost control. High quality push-pull output 
gives 10 watts audio. For 200-250 v. A.C. 
mains. Price EIS. 18. 8. Plus Tax, 

Model UNI-83. 8-VALVE ALL-
WAVE RADIO CHASSIS incorporating 
waveband expansion, e.g. the 16-50 m. band 
covers just over 20 inches on the large glass 
scale, treble boost control, high quality push-
pull output giving 6 watts audio. For 200-250v. 
D.C. or KC. mains. Price E15.8.8. Plus lax. 

Model EXP125. 14-VALVE ALL-
WAVE RADIO CHASSIS giving con-
tinuous waveband coverage from 11.9 m. 
upwards. Waveband expansion. R.F. Pre-
amplifier. Two I.F. stages with variable 
selectivity. Electronic bass and treble lift 
controls. 15 watt push-pull output. For 
200-150 v. A.C. mains. 

Kindly write for illustrated Catalogue 

Demonstrations at our Showrooms 

ARMSTRONG,,WTIERLEELVEIIN& CO. [TO. 
WARLTER8 ROAD, HOLLOWAY, LONDON, N.. 

Phone: NOEth 321.1 
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ETA 
TUNING COILS 

COIL ASSEMBLIES 

I.F. TRANSFORMERS 

PRESELECTOR TUNERS 

Have ypu consulted us with regard 

to your requirements in this field? 

We can offer good deliveries and 

keen prices from our standard range 
or we can produce to your speci-

fications both efficiently and 

economically. 

Drop us a line and let us prove the 
advantages of our service— you'll 
find it well worth while. 

ELECTRO TECHNIC"L ASSEMBLIES 
West Rill, St. LeOnards-on-Sea, SuSS3x 

NEW S.T. & C. SELENIUM RECTIFIERS 
Largest L.T. range from stock in GT. 
BRITAIN. ALL makers, latest products I 
(NOT SURPLUS). July's selection. H4/200 
for W.W. Televisor, 28/-, P.F. 
HALF WAVE RECTIFIERS 
16 v. a. 6/8, I a. 8/-, 2 a. 9/6, 3 a. 16;6, all 
post 6d.. 4 a. 18/-„ 6 a. 22/6, post 10d., 30 v. 
I a. 12/-, 2 a. 14/, 4 a. 21/-, 6 a. 36/6, 48 v. 2 a. 
2I/-, 4 a. 35,'-, 100 v. 2 a. 34/6, 4 a. 65,'-, all 
post 1/ . 
HEAVY DUTY nin. sq. COOLING FINS 
16 v. 5 a. 21/6, 10 a. 24/6, 30 v. 5 a. 35/-, 
8 a. 38/6, 48 v. 2.5 a. 26/-, 5 a. 48,', 8 a. 54,-. 
BRIDGE CONNECTED (FULL WAVE). 
17 v. 1.5 a. 12/1, 2 a. 15,6, 2.5 a. 20/6, 3 a. 
21/6, 4 a. 25/-, 5 a. 27/-, all P.F. 33 v. a. 
18/6, I a. 21/3, 1.5 a. 28/6, 2 a. 2916, 3 a. 35,', 
4 a. 42/-, 5 a. 43/6, all post 10d. 54 v. 1.5a. 
39/-, 2 a. 47/6, 4 a. 72 v. 2 a. 61/-, 100 v. 
1.5 a. 72/-, 136 v. 41 a. 168 all post 1/ . 
HEAVY DUTY7lin.sq. COOLING FINS. 
17 v. 6 a. 34/1, 10 a. 43/8, 12 a. 72/-, 20 a. 80,'-, 
33 v. 6 a. 64/-, 10 a. 71,'-, 12 a. 124/-, 20 a 

140/, 54 v. 6 a. 90/, 10 a. 100,-, 72 v. 10 a. 
I30/-, 100 v. 10 a. I90/-, all post 1,4 also 
INDUSTRIAL TYPE (Funnel Cooled). 
REPLACEMENTS FOR VALVE 
CHARGERS 
Philips 328. 367. Tungar 68504, 68530, U600, 
fitted in 5 mins. 
RECTIFIER KITS 
RECT. RHEO. TRANS., 33 v. 6 a. 150/. (inc. 
Tap Switch), 16 v. 10 a. 132/6, 17 v. 6 a. 92/6, 
both with 11 v. Tap. following with wax im-
pregnated Trans. and fused voltage adjuster, 
for 2-6-12 v. Batts., 16 v. 5 a. 70/, 16 v. 4 a. 
60/, 16 v. 2 a. 38/6 (Vent. Steel Cases, 7/6). 
SPECIALIZED EQUIPMENT SUPPLIED 
to Hospitals, Industrial users, Research Labs. 
and Universities. Standard or Tropical use. 
See under — Dynamos " for larger charging 
equipment. etc. 

TERMS.—C.O.D, post goods only. C.W.O. 
or pro forma, wholesale and retail. 
T. W. PEARCE (Est. 17 years) 

88, GREAT PERCY STREET, LONDON, W.C.1 
Ott Pentouville Rd. Beteeieu BIng's Crop and Aogei 

GEN1:11NE bargains by post; potentiometers 
wire wound lk, 2k, 5k, 10k, 20k. 25k, 2/-; 

Selenium rectifiers h/wave 375v, 80ma. 3/9; 
condensers all. can.. 16mfd 350v 2/3, 32mfd 3509 
2/3; 25mfd 25v 1/3; 16 plus 8mfd 450v 4/-; card. 
tub. 8mfd 500v 3/9: 2mfd 350v 1,3: .0035 twin 
gang 7/3; P.M. speakers, 31/2 10 18/6; Sin 13/6: 
8in 16/-• output transformers pentode 4/6; 
multiratic: (6 ratios) 8/6; filament transformers 
6.3v 1.5amp 7/6; 3amp 9/-; li. chokes 
20henries 50ma 7/6; 10h loom (ea-Govt.) 4/-: 
10h 150ma 14/-: 5h 250ma 18/-; volume con-
trols 14, 4, lmeg (with switch) 5/11. (less 
switch) 4/-; 21,(ad stamp for complete lists; 
c.w.o. (mall order only); please cover cost of 
postage and packing—ARK,, 4 Queen Square. 
Brighton, Sussex. 13423 

SPEC1AL offer of manufacturer's surplus stock. 
llmited quantities on:y at cost price, medium 

and long waveband permeability tuning units, no 
tuning condenser required, 30/- plus 6/8 P.T. 
ea.: 3-wave coil packs ( type A). 200-550m. 33-
100m and 121,Z-35m, (type B)M-2.000m. 200-
550m and18-550m, 26/-, pus 5/9 P.T. ea. Com-
ponents: Trimmer strips, 3X50oF, trimmers and 
ceramic padder. 150pF, (U) 2/6; ditto 600oF pad-
der CO 2/9; Tenatube 1 Az 1.5mm, Tenaw.re 9/36. 
colours black, red, yellow and admen, not less 
than 10 yds 11/2d yd; tinned steel L p ates, 41/2:11X 
21/2111X3V2in. all mounting holes punched, 6d 
each; 3 waveband superhet coils, aer. & ose.. 11/6 
pair; single wave air cored coils. 16-50m. aer. 
3s ose. 83) 3/- per pair.—Weymouth Rad'o Mfg. 
Co.. Ltd., Crescent Works, Weymouth, Dorset. 

V.I.R. 3/.02 cable 10/- 100yds; 2X9/.012 
Ducel 4 cable 30/- 100yds: high tensile 

7/.022 stay wire, reels approx. 141b, £1; morse 
keys. lead, plug. shrouded. 1/9; moving coil 
mic. and head sets. 10/-; operator's chest mikes. 
hdrn., strap, 1/6: LR headsets 2/6: quality hand 
mikes, lead, plug. carbon. 2/6: L acid hydro-
meters 1/9; 25k ww pots 1/6; 60 3w 2b Yaxley 
types 1/6; EA50, Hivac 4-pin v/ho'ders 3d: 
M.E.S. panel Ind. lamps, 4/- box 10; 2in moving 
coil R.F. ammeters, suitable 5Ocy, 14amp fad 
3/6; 31,2amp ditto 3/-; 30 M.A. de ditto 4/-; 
34swg rayon enamelled copper wire 7/6 2Ib reel: 
36.5swg enamelled 6/6 21b reel; 33swg enamelled 
12/- 41b reel: 100 pf small ceramic variables 
1/6: ditto 36x36 split stator (18pf). 1/6: 144 mc 
heavily silver plated tuned circuits, complete. 
boxed 3/6; 75pf, 5.000pf. sllver mica. .0s 
tubulars. 1/9 dos: new resistors, our assortment 
14-2watt. 1/6 doz; 2.f 250vw midget oil tubulars 
64; 8.1 150v, 9d; 2.f 500vw compact. 6d. 5/- doz: 
2.f lkv, 1/6; luf 2kv, 2/-; 4.f 2kv. 5/-: 

4kv. 6/-; all goods new or guaranteed first-
c'ass used: money back If at all unsatisfied. 
THE AMATEURS DEN. 181, Lake Rd.. Ports-
mouth. 

RYSTAL ovens, plug-in type by Bliley 
(American), 6-volt, only a few at 15/-

each; bakelite fuse boxes panel mounting totally 
enclosed 4-way complete with 4 fuses and 4 spare; 
in cover, 3/- each: ditto 8-way, 4/6 each; coi' 
formers 1X 5/ain, ribbed and threaded 24 t.p.i. 
21/2d ea.. 2/- doz.; polystyrene coil fcrmers linX 
1/21n. ribbed and threaded 28 turns. on 141n 
mount, 6t1 ea.. 4/6 doz.; ceramic stand off insu-
lators. s/Filn highX ,Mn. 1/6 doz.; corecal glass 
lead-in units, 21/2X214in. mounted metal base 
with rubber gland 2/- each; moving coil mike 
and headphone seis press to speak switch in 
handle, original packing, 11/- set: 2P. 4W. 4B 
double contact wafer switches. 2/- ea. Conden-
sers, ceramic, silver mica, standard mica, meat 
values to 0.01mfd including some WV. types, 
2/3 ii^z.; waxed tubu'ars. 0.01/450. 0.1/300 a.c.. 
0.15/450. 3/- doz.: 0.01/1.500. 0.01/3.000, 0.1/ 
1.000, 3/6 doz.; 0 002/500 Metalmites. 3/6 doz.: 
metal tubulars. 0.01/750. 3/6 doz.: 0.5/350 Mica-
mould, 4/6 doz.: 0.5/350. 1 hole fixing, 6d each; 
lmfd (non-inductive) screw in base. 1/- ea.: 
Mansbridge type 4mfd/700. 2/6 ea.; 2mfd/400. 
1/-; electrolytics. 20mf/50v. 8mf/170v. 9d ea.. 
7/6 doz. All first class clean goods; please add 
postage. 
J. E. LYNCH, 133, St. James Rd., Blackburn. 

QELENIUM rectifiers. 250v 65ma 3/-: 500v 
80ma 4/11 ea, 48/- doz; 15v la F.W. C.T. 

4/6 ea. 45/- doz; 12v 1/2a H.W. C.T. 1/6 ea, 12/6 
doz; 120-0-120v F.W., 40ma 1/3 ea. 12/- doz: 
Electrolytics, 8mf d 450v midget tubulars. 2/1 ea; 
can 8-16mfd 450v, 2/11 ea; 16-32mfd 350v, 2/10; 
32mfd 350v. 1/9; Micropack T.C.C.. 25mfd 25v 
10/- doz; chassis. 16swg undrilled aluminium. 
10-514-2in 2/9. 12-8-214in 3,9, 11-6-21/210 3.3. 
16-8-21/2in 4/9, 20-8-214in 5/11; mains trans-
formers, super quality, fully interleaved and im-
pregnated 200-250v screened primaries, 
425-0-425v 20C1ma, 0-4-6.3v 4a, 0-4-6.3v 6a. 
0-4-5v 3a fully shrouded 37/6. post 1/9; 350-350v 
100ma, 0-4-6.3v 3a. 0-4-5v 2a, fully shrouded 
19/9; 350-0-350v 80ma, 6.3v 3a, 5v 2a half 
shrouded. 14/9; 250-0-250v 70ma. 6.3v 3a. 5v 2a 
half shrouded 14/9; Midget 250-0-250v 50ma, 
6.3v 1.5a, 0-4-5v 2a, 12/9; P.M. speakers, Ples-
sey 10in 15ohm speech coil. £ 1: Universal out-
put trans. 30:1, 45:1, 60:1. 90:1, Class B P.P.. 
3/9,• multi ratio 12w P.P. suit 6Y6. 6L6, PX4. 
PX25, etc.. 3. 5. 8 15ollln speaker matching, 
13/9: all preceding goods brand new current 
stock; black pointer knobs 14%1n. 2/9 doz: ex-
Govt. rheostats, horizontal type. 1 2ohm 14a, for 
battery charging. 5/6 ea; rotary type. 58ohms la. 
suitable small charger or elec. motor speed regu-
lator. etc., 2/6 ea; all goods guaranteed; full 
trade list 214d; c.w.o. or c.o.d. over £1; orders 
under £3 add 1/6 post and packing.—Radio Sup-
ply Co., 15. Queen Sa.. Ueda. 2 13767 
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which caters for all 

graden employed in the 

ELECTRONIC, RADIO and 

ELECTRICAL INDUSTRIES. 

o 

The progressive Union which in 

its DIAMOND JUBILEE YEAR can 

report a phenomenal growth Jn,membership 

I889-300 MEMBERS 190.485,000 MEMBERS 

A Union College, Unlversity.Bursaries and 
other free educational facilities 

are prinAcled for members as wends 
a Convalescent Home and the 

usual trade protection benef 

on a generotm 
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which Is • 
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IN THE 

LAND 
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,c. .k-t, C. 4, 

TRADES ' . UNION 
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•1. 

OPPORTUNITIES 
IN RADIO 

Get this FREE Book! 

"ENGINEERING 

OPPORTUNITIES" 

reveals how you can 

become technically-quali-

lied at home for a highly. 

paid key-appointment in 

the vast Radio and Tele-

vision Industry. In 176 

pages of intensely inter-

esting matter, it includes 

lull details of our up-to-

the-minute home study 

courses in all branches of 

TELEVISION and 

RADIO, A. M. Brit. 

I.R.E.,A.M.I.E.E.,City 

& Guilds, Special Tele-

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency, and 
General Wireless Courses. 

We definitely Guarantee 
" NO PASS—NO FEE" 

it you're earning less than ( so a week, this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and 
without obligation. 

BRITISH INSTITUTE OF 
ENGINEERINGTECHNOLOGY 

388b Shakespeare House 
17 19 Stratford Place, London, W.1 
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EX A.M. RECEIVER UNIT TYPE 71. Contains 8 
valve.: 4 EF60; 1 EL32; 2 EN' 39 ; 1 BBC 33. 
This ial superbet unit with an RF stage and 3 IF 
stages. Overall dimension.: 109155. wide, 751n. 
deep, 551e, high. IDEAL FOR CONVERSION TO 
AN ORDINARY RECEIVER. The breaking up 
value is well over £3. 
LASKY'S PRICE 25/, Carriage 3 extra. 

1132A RECEIVERS. V.H.F., 100/124 filo/s receiver. 
These receiver, are absolutely brand new in maker's 
original wood tranaitcaae, complote with 11 brand new 
valvee, circuit diagrams and calibration chart. Large 
tuning scale with super slow motion drive, 0.5 m/a., 
moving coil tuning meter. R.F., and LP., gain ven' 
trois, jack sockets for line and phone. Valve line up: 
R.F., amplifier VR65 ; local oscillator VR66; three 
IF., stages V1153's; 2nd, detector and AVC, VR54; 
L.P., amplifiers VR57 and 635; B.F.O., VI153 
voltage stabiliser VS70. Totally enclosed in metal 
cabinet, grey enamelled with all controls clearly 
marked. Plated handles. Sire 181n. wide, 10In. 
high, 11M. deep. Weight 54 tbs. 
LASKY'S PRICE 99/6. Carnrge 10i- extra. 
Soiled models of the 1132A receiver. Price 69/6. 
Carriage as above. 

BRAND NEW AND UNUSED IN MAKER'S 
ORIGINAL CARTONS. EX R.A.F. UNITS TYPE 
W.F.G.34. Containing 13 brand new valves 7 SP61; 
EB34; 3 V1156; 1 VR55. Hundreds of componente, 

reatetanceecondensers.2 relays, potimeters,pye plugs, 
etc. Built on strong eh:testa, else 1151n. wide, 10in. 
long, 31e, high. Totally enclosed in metal case, sire: 
115M. wide, 101n. long, 75in. high. Weight when 
packed 35 lbs. 
LASKY'S PRICE 25/, Carriage 4/6 extra. 

RADAR RECEIVER TYPE 3084A. BRAND NEW 
AND UNUSED IN MAKER'S WOOD TRANSIT CASE. 
Specifications: 14 brand new valves, 7 EF50; 2 
VR136; 1 VR137; 1 EA50; 1 HV119; 1 R3; 1 
V1607. Dozens of useful components, including SO 
volt A/0 motor used for aerial se itching, front lone' 
tuning control, etc. With little mailtication this will 
make an ideal 2 meter receiver. Also suitable for 
television conversion. Totally enclosed In metel 
caree,sise 191n. x Olin. X 71m. Weight when packed 
40 lbs. We will exchange the I VR136% for EF50's 
If too required. 
LASKY'S PRICE 75/, 

INDICATOR UNIT TYPE 62. Contains 20 val. eto and 
a 61n. catho. le ray tube type VC itil7 (short persistence). 
Vetee line up: 16 Sell ; 2 EA50 ; I E1334. Dozens 
of other componente, resistances, condensers, 
coils, crystal. 16 pot/meters, etc. Totally enclosed 
lu matalcabineteire: 18In. x 851n. X llin. Weight 
40 tbs. Enamelled black with coloured contr.) 
knob, 
LASKY'S PRICE 59:6. Carriage 7/6 extra. 

BRAND NEW AND UNUSED EX. GOVERNMENT 
CATHODE RAY TUBES. TYPE VCRS? Rn. SHORT 
PERSISTANCE. Each tube is fully guaranteed and 
1+ tested before despatch. Contained in specially 
.,,rung wood transit came. Char sctorieths: lister 
I volta 1 amp., H.T., 2.500 scat, maximum. 
LASKY'S PRICE 351, Carriage 7/6 extra. 

E.H.T. TRANSFORMER for the VCR 97 Cathode Pay 
Tube. Specifications, primary 200,250 voile, rel 
-,condary 2500 volts, 4 ma; 4 volte, 1.1 

volts (CT) 1.5 amps. 
LASKY'S PRICE 37/6. Poet lid extra. 

EX GOVERNMENT CATHODE RAY TUBE TYPE. 
VCR139A. 31n. Medium persistence. Require, 4 v. 
..n the filament and 800 to 1,600 v. on the final anodes 
LASKY'S PRICE 35,-. Poet 3/6 extra. 
A 21d. etent it and your name and ts. hi res. ( block capital 
please) will bring you our monthly Bulletin of Ex. 
I:overt:moot bargain, by return mall. 
tar keen orb., will Klee y",: money. 

LASKY'S RADIO 
370 HARROW RD., PADDINGTON, LONDON, 
W.9. (Opp. Paddington Hospital) 

'telephone: CUNNINGHAM 1979. 

Hours: Mon.-Sat. 9.30 am. to 6 P.M. Thar, Halt-der 

G. A. RYALL, " Utopia." Mayfield Rd.. Sterne Bay. Kent; mail order oniy: postage or cam-
are extra; C.o.d. £1 or over; special list for the 
trade; U.S.A. tubular metal cased wire ended 
0.1m.f. 350v, 6/- doz., 350v 5/6 doz., U.S.A. tubu-
lar metal cased wire ended 0.5m.f. 350 7,6 doz.: 
Mansbridge lm.f. 500v wkg. 3-2/-; Mansbridge 
4m.!, 400v wkg. 2/3 each; silver mica 10 PA 
40p.f.. 200p.f., 300p.f.. 400 p.f., 500p.f. 3/6 doz.: 
mica 0.01m.f. 3-1/3; all condensers guaranteed. 
Amphenol type British 5-pin chasms valve 
holders, 3/6 doz.: international octal chess:-
valve holders. 'mobil, 4f- doz.; bar type 3- • 
gangs 5/-•, bar type 4-gangs 5/-; resistors '/awatt 
and 14watt assorted 100 ohms to 2 meg. level 
assortment 40-5/-; switches, SB. 2P 6w miniature 
1/6, 3B, 2P 6w five poles total 2/3 each; SB. 
9w 2/-, 2B SP 6w 1/6, SB. SP. 3w 1/-, 2B. 3P. 
3w 2/-. SB. 2P. 4w 1/3; twelve-way group boards 
with 9-1w and 1,ljw resistances. etc. 2/-, all 
new; twenty other types in stock; octal plugs. 
cap and chassis socket, 3-3/-, with tags 3-3/6; 
Paxolin panels 14in size 12X8 5/6. 12X12 7/6; 
meters 0-1ma. scaled 0-100, 21/4in. 31/4in overall 
15/6 and 18/6, details on request, first class 
instruments; metal boxes, black finish with 
quarter inch paxolin panel, fixing lugs and 
corner sockets. size 81/2X71,42X31/2  deep, 6/9 
each new; 10,000 ohm bakelite cased volume 
controls medium spindle 1/6; metal cased mini-
mum depth 14meg vols., short spindle 1/5 each: 
spec:al list for trade. [3485 TELRAD ELECTRONICS. 70. Church Rd., 

Upper Norwood, London, S.E.19. Fixed con-
densers, lOpf to 500pf, 8d ea, 6/- doz; 0.0005mfd 
to 0.001mfd, 9d ea, 7/6 doz; 0.01ned 2.500vw. 
1/3 ea, 12,- doz; 25mfd 25vw, 2/- ea; 4mfd. 2/6 
ea; 8mfd, 3/- ea; 16mfd 4/- ea; 32mfd, 5/9 ea 
all 450vw; IF. XRS, 465kc/s, 12/- pr; J.B. dials 
full vision, 11/9; latest S.L.5 R.V. drive, 24/-
with spin wheel, 25/- ea; 6v mains XRS, 24/- ea 
1;pmFtlete range of Wearite components in stock 
p coils, 3/- ea; E.E. and W.W. television com-

ponents and cathode ray tubes.-Write, call or 
tel.. Livingstone 4879. [3777 
A NEW face and brain? No. we are not plastic 

surgeons, but we can offer a really attrac-
tive 3-wave 3-colour glass dial assembly, and the 
super-efficient Q Coilpack which has earned us 
so much praise from our customers. An invalu-
able pair, for the rejuvenation of an old set or 
the construction of a new one. The dial is 
unique, fitting anywhere, in any position! Price 
22/6 complete. Send for full details of these, and 
other radio and telvision components, also our 
latest bargain list. (Trade enquiries invited.)-
Osmor Radio Products, Ltd., Borough Hill, Croy-
don. Surrey. ( Tel. Cro. 1220.) 13193 SUPREME RADIO, 796b, Romford Rd., Manor 

Park, London, E.12. Tel. Il!. 1264. Est. 
15 yrs. Radio and television component part 
specialists at the right price: E.H.T. 4k/v or 
5k/v, 2v fil, 50/- ea: 2.5k/v E.H.T. 4v al, tapped 
at 2v. 27/6 ea; line and frame scanning coils, 
25/6 ea; line trans, 21/- ea, both items matched; 
focus coils, 30/- ea; H.T. transformer, 350-0-
350v, 6.3v 6 amp, 4v 8 amp, 4v 3 amp, 0-2v. 
6,30 2 amp, 250m/a with screen, 70/- ea; 5hy 
250m/a choke, 15/9 ea; 10hy 80m/a choke, 
7/9 ea: ceramic E.F.50 valve holders, 6d ea; re-
taining rings for same screw-on type, 8d ea; 
bakelite E.A.50 valve holders, 6d ea; co-axial 
cable or twin balanced feeder, screened 1-d, 
11/- doz yds only•. special offer, balanced feeder, 
5d yd, 4/6 doz yds only; co-axial plug and socket, 
1/- complete; all parts in stock for E.E. tele-
visor; ..watt resistances, 1011, 220, 270, 470, 
820. 1200. non. 3000, 8200, 2.2K11. 11K0, 
39Kfl, 470K1.1, 10KII, 1/9 doz, 18/6 gross 
only, or assorted; 1/.watt resistances, 1000, 
non. soon. 2Kfl. 2.2frn, 10KO, isxn. 18K11, 
20K12, 150K0, 500K0, 1.5W/. 2/- doz. 21/-
gross, or assorted: most other values at 2/6 doz. 
27/- gross only; 1 watt resistances. 4700, 1Kfl, 
3.31C1f, 8.2K0, 18K0. 33K11, 56K.O., 75Kfl, 68Kn. 
1 meg and 2 meg, 4/- doz, 45/- gross only, or 
assorted; 2 watt resistances, 2K11, 18K0, 1 meg, 
5/6 doz. 60/- gross only; mains transformers. 
350-0-350v 120m/a, 6v. 5v and 4v, 32/6 ea; metal 
tubular tag end condensers, 25mfd 25v, 50mfd 
50v, and 50mfd 12v. also lOmfd 25v, 1/- ea, 
11/- doz; 0.01mfd 1,000v, 0.02mfd 750v, 0.05mfd 
500v and 0.1mfd 350v, 6d ea, 5/6 doz, or 
assorted; 0.1mfd 500v, 6/6 doz; midget mica 
condensers, 0.001mfd, 0.0003mfd and 0.0005mfd, 
6d ea. 5 '6 doz. or assorted; Metalmite conden-
sers. 0.01mfd 350v and 0.002mfd 500v, 9d ea. 
9/- doz; can type condensers, 8mfd 450v 2/6 ea. 
16-1-32mfd 350v 3/6 ea, 16-1-8mfd 450v 3/6 ea. 
30-1-30mfd 350v 425v surge 6/6 ea, 32mfd 350v 
3/- ea 32mfd 500v cardboard drylytic conden-
sers 6/6 ea. 16mf d 350 drylytic can condensers 
1/9 ea. 4mfd screw base 550v metal tubular con-
densers 1/- ea. 11/- doz, 2mfd 350v metal and 
cardboard wire end electrolytic condensers 1 - ea. 
11/- doz: 3, oin m/c meter with non-splint glass 
calibrated, ci-s.coon-o-sonva. and 0-1 ,jv-30, a 
very useful meter. 9/6 ea. 0-5m/a meter recti-
fiers 4/- ea: m/c inserts. son. 1/3 ea, 12/6 doz: 
assorted panels with useful valve resistances, 
condensers, etc.. some with WX6 rectifiers. 9d 
ea. 7/6 doz: 4-pole 3-way long spindle wave 
change switches. 1/6 ea; fixed mica condensers 
3ppf, 3Oppf. 6Oppf. 65ppf. 7Oppf. 180ppf 
305ppf. 307ppf, 500ppf. 570ppf. 590ppf. 700ppf 
4.550ppf, all at 2/6 dos. or assored. 28/- gross 
0.01mfd 3k/v and 0.005mfd mica. 3/- doz. 
Selenium metal recs. 230v R.M.S. 120m/a, 4/-
ea; 31/4in m/c speaker, 2-30 speech coil, 9/6 ea. 
TERMS. c.w.o., no r.o.d._. send 66 extra for 
postage orders under 65; 21/2  sA.e, all enquiries 
and radio and television lista. F3781 

Vou'le SORE to get ct' at 

TEL 
ESTABLISHED 25 YEARS 14.„ 

Resistances. Special offer. Parcel containing 100 
popular assorted value. 5-watt type, 86 per 100 
1-wattt3-pe 116 per 100. (Tredeolkluirl..lovit4S.) 
Coil Speaker'. Well-known mfre, surplus, all 
2/3 ohms and P.M. 101n.. 23/6 ; Sin.. 17/. (15 ohm. 
1819) ; Olin.. 16/6; 5m.. 10/- and 12/9 (with 
Tranet..18/8): 31n.. 13/9. Energised also avalksble 
in all sixes. Trovas 121.5. P.M. 2/0 ohms 47/6. 

Tuning Cond. (Twin Gang). .0005 mid. ceramic, 7/6; 
(with Trim., 9/6); .0003 mfd. with Trim., 86. 
Midget .0001 mid., 5/- ; Midget .0005 mfd. with 
Trim., 8/9; Midget .00035 mid. 15 ifin. lin. 
8/6. 4-Gang .0005 mid.. 6/9 ; 9-gang .0005 mfd., 

Coils, T.R.P. Matched pair, M. & L. 6/9. Weymouth 
ditto, 96 pair. Sillet. matched, B.M. & L., 8/9. 
10/6 and 11/6 pair. All Wearlte •' P Coils. 3/-
each. ncluding R.F., B.F.O. and A.F. 

I.F. '1"ranst.,, 465 k/c. New well.known mfrs. surplus 
810.0 9m, cilIo. Perm. Tuned, EV- each, or else 
Iin,O lin, milis, capacity tuned, 131 pair. 

PotenUometers. Centralab. 5K, 10K. 25K, 50K, 
100K. 5. i, 1 and 2 Meg., lose Switch, 4/3. With 
Switch. 61-. Midget with Switch, 5, 5. and 1 Meg., 

Special .73 Meg , with Switch, 4/9. 

Electrolytic,. B.E.C. Midget Can 8 m/d 450 v., 2/11; 
8.8 mid. 450 v. 5 dia. x 15, 4A1 ; &la mid. 450 v., 
4/11. Dubiller 8 mid. 500 v. Card Tub.. 4/-. 
T.M-0. 32 mid. 450 v.. 6/9 (and many other types). 

Meter Rectifiers. Westinghouse. 0-9 mi., 4/9; 
0-10 m/s, 7/6 ; 0-1 m/a. 10/6. 

Selenium Reothlers. H.T., h/wave; 250 w. SO mist. 
541 ; 200 v. 100 m/a, 5/11; 250 V. 100 7/6 ; 
250 v. 300 mire. 13/9 ; Bridge Rect.: 8 v. 15 amp.. 
6/9; 12 w. 15 amp., 12/8; 12 v. 3 amp.. 21/- ; 
12 v. 9 amp., 85/- ; 70 v. 15 a., 37/6. Also L.T. 
2/12 volts at amp., 3/6. 

Stern's Midget Inter-Valve Trend. 15mo. x 141n. x Itin-
Ratio 3: 1 (aleo Batio 5 : 1). 4/6. 

1 
Wireless World Widget A.C. Maine 2 valve a. 
«her. All components to build this set as speci-
fied in March Issue at total cost of £3.0.0. 
Reprint of detailed building inetructione and 
eircult,9d. extra. 

Television Trans!. E H.T. 4,000 v. 3 m/a, 2 v. 15 amp. 
48/-; 500-0-500 v., 250 m/a, 4 v. 5 a., 6.3 v. 8 a. 
75/- : 350-0-350 v. 250 mitt, 6.3 v. 6 a., 4 v. 8 e. 
4 w. 3 a., 6.3 v. (tapped 2 v.), 2 a., 72/6. 5 /C.V. 
3 mia, 2 Volt II amps., 57,6 (aleo available with 
4 v. (4 1 amp.).4 K.V.ditt0,49/6. 

Charger Tram!. Each has input 230 v.. outputs 24 y. 
(tappe.d115.8ad 4 v.), 3 ampo., 244 ; 30 v. (tapped 
15 and 9 v.). 3 amp.., 236 ; 15 v. (tapped 9 v.) 
3 .mp. 16/9.Filament Transi. Input 200-250 v., output 6.3 v.. 

15 tamps.,8 /8. Also with out put 4 v. 15 ampo., 7/8. 
Es-Govt. T.M.C. Reed-type Headphones. 70 ohms, 
19 each (3/6 pale with leads). Single earphone,. 
75 alone, with adjustable Headband. 1/8. Midget 
Output Trans. 32-1, lin.xlin.x tin.. 3/-. P/Pull 
Intervalve 2.5-1 each half Output Tir. 60-1, both 
liin. o 151n.. 3/- each. Tannoy Transverse Carbon 
Mike inset, 213. Multi-ratio Matching Transie. 4 
windings (2 CT.) over 10 ratios between 10 and 100-
1, OM. x tilo. x lime., 3/9. 12 volt D.C. motor snit. 
able for model., 11/6. Roving Coll Nike with 8/E 
Switch, 2/6. M/Coll Headphone, 2/.. Carbon 
Hand Mike, with 8/R Switch. 2/11. .1 mid. 5,000 
volt Mainabridge 619. .25 mfd.2,000 v. Mainebridge 
10/06,... Th 1ri„oat Mike., 3/6..5 mfd. 2 kv., 2/....25 mfd. 
6  

Garrard A.C. 100/250 v. Grunt. Motor with Turntable 
and Pick-up. Aulleetop, 2518/6. 

Centro dram. Rotor. Auto Stop, Turntable, A.C. 
100/250 v., £5/18 4. 

L.P. Chokes. Midget 10 Hny. 250 ohm 40 m/a, 3/8. 
Standard 15/20 lInv. 250 ohm 60 m/a, 6/6. 20 Hoy. 
300 oh. 100 ntia, 129 ; 5 lInv. 50 ohms 250 m/a, 
18 6 ; 20 Hoy, ohm 120 We, 198. 

Coil Packs. Chimer Midget 3511:..xvier 4.2x/2651.n. covers 
111 8-.1. Wave Iron Dust Core Coils, 33/-, Wey-

mouth Midget , covers S-M-L 
Output Trend. Wharfedale Midget 30-60 or 90-1, 

6/9. Eletone Multi (over 12 Ration some CT.), 
6-7 watts, 7/8. Kingsway Multi Ratio, all C.T. f or 
P/Pull, suit PX.I. 6L6, etc., handle 13 watte, 240 
(abo available in 30 watt type, KW.). Stern's 
M01.1746111. x x lin. Ratios 60-1, 4/6 Woe ot 
9  

Moving Iron A.C. Meter, Silo. 0-300 volt, 13 9. 

_s_Send 2Id, stamp for our New Comprehensive 
-46 Stock Lint. When ordering pleto, over p.w 

and postage. 

STERN RA010 LTC.. 
109 & 115, FLEET STREET, E.C.4. 

Telephone : CENtral 5814 and 2280 
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P.S Mr 

A.W.F. 
FOR YOUR NEXT 

LOUDSPEAKER 

REPAIR AND 

TRANSFORMER 

REWINDS 

Radio Dealers and Service Engineers 

(R.T.R.A. Definition) are invited to 

Send Id. stomp for the 

current "Monthly Bulletin" 

which gives full details. 

FADIO PRODUCTS LTD. 
(Dept. W) 

Borough Mills, Bradford, Yorks. 

VOIGT PATENTS 
LTD. 

S.E.26 

Town and Country 

PLANNING! 
Voigt has not yet recovered his health. 

QUARTZ 

QC.0 CRYSTAL 

UNITS 
For— 

AIRCRAFT, MARINE AND 

COMMERCIAL USE are available in 
the complete range from 35 kilo-

cycles to 15 megacycles. 

Alternative mountings in standard 
two-pin A.M. pattern 10X, !nternational 
octal, and miniature type FT243, can be 
supplied for most frequencies. 

Prices are fully competitive, and 
we specialise in prompt deliveries for 
urgent requirements. 

WE WELCOME YOUR ENQUIRIES. 

THE QUARTZ CRYSTAL Co., Ltd. 
63-71 Kingston Road, 

NEW MALDEN, SURREY 

Telephone MAtclen 0334 

'PREMIER RADIO Co. offers the following sur-
.1 plus material, all guaranteed perfect; chokes, 
500ma, 50ohms, 15 henries, 25/-; 2v 16amp 
accumulators. 7/6: type 1355 units, used, 30 -. 
plus 10/- packing and carriage, new, 45 -; 
units type 24 for same, used. 12/6: supersensitive 
balanced armature double headphones, low re-
sistance. 3/6: mains transformers 200/250v in-
put, 300v 60ma (half wave), 6.3v la, 10v la 
output. 10/-; accumulator charger kits, consist 
of mains transformer and suitable metal rectifier 
to charge 2 or 6v accumulator at la, 22/6; for 
12v accumulator, 27/6; vibrators. 12v 4-pin non 
sync.. 5/-; transformers for same 300v 60ma, 
7/6; converters, input 24v d.c., output 230v 50c 
100w, £5; microphones, carbon, hand type. 
switch in handle, 2/11; transformer for same. 
2/6; cab tyre cable twin 14/36. 6/- per dczen 
yards, or 42/6 per 100-yard coil; twin flex, 1436. 
5/- per dozen yards, 32/6 per 100-yard coil: 
aerials, aluminium, 7 section. total length. hit 
610, make excellent dipole. 3/11; resistors, high 
stability plus minus 2%, 1K, 10K, 100K, lm-g. 
1/- each either type; d.c. generators for engine 
drive, 12v 500w, 30/-; Germanium crystal 
diodes, type CV102: a super fixed detector for 
crystal sets, 3/-; balanced armature single ear 
pieces, supersensitive. 70ohms, 1/9; meter kits. 
moving coil meters 21idn diam, flush mcunting 
scaled 15v and 600v. complete with multipliers 
to read 1.5v, 15v, 60v, 150v and 600v, 10/-; 
resistor parcels, 100 14 and '/,watt resistors, our 
assortment, 12/6; condenser parcels, 50 moulded 
mica, silver mica and tubular condensers, our 
assortment. 12/6; oil-filled condensers with clip;. 
2mf, 600vw, 1/9; 4mf 100vw, 7/6: Imf, 1.500vw, 
2/6: Weston 50 micrcamp meters, 21.,in scale 
(undivided), 37/6; output transformer's. push-
pull PX4s to 3 and 15ohms. 17/6: push-pull 
6V6s to 3 or 15ohms, 17/6; Circle cutters, used 
with ordinary hand brace, cuts circles Skin to 
3',41n. in aluminium or steel up to 16g; enamelled 
copper aerial wire 7/23g. 50ft 2/-, 100ft 4/.. 
1.200ft 30/-: EMI. 31,4in CR tubes, with holder 
and data, 17/6: VCR138 CR tubes with holder 
and data, 19/6: VCR97 CR tubes with holder. 
35/-; 2-gang 0005 condensers with trimmers, 
5/-; midget variable condensers, all capacities. 
from 7 to 160pf. 1/6 each; Westinghouse J50 
e.h.t. rectifiers. 4/500e, 3/6 each, 6 for 17/6: 
Belling 7- and 10-way plugs with sockets, 2/6 
each; standard P.O. plugs and jacks, 1/- either; 
silver-plated coax, plugs and sockets, 2/6 pr: 
TRF coils, Litz wound, medium and long, 6/-
pr; superhet ditto, 16-$0 and 200-550 meters, 
10/- set of 4. 
LOUDSPEAKERS, by famous makers, brand new 
in makers' cartons, 5in 10/-, 614in 16/6, Efin 
17 ,6. 10in 23/6; transformers 2/11 each extra• 
2-gang condensers. 0005mf, ceramic insulation, 
4/9 each; carbon potentiometers, all values from 
5K to 2 meg, long spindles. 2/9 each, with switch 
4/6: aluminium chassis. 16 s.w.g., substantially 
made of bright aluminium with 4 sides, 7inX 
31MnX2in 3/3, 944inX41,41nX2in 4/-. 10inX8in 
x2tkin 5/6 12in X 9in X 2.14In 6/8, 14inX 9in X 
2' in 6/11, 16in X8inX254in 7/3. 20in X8inX214in 
7,11. 22inXIOinX214in 10inX 9in X3in 6/3. 
12inX 10in X 3in 6/10. 14in X 10in X 3in 7/11. 
16inX101.nX 3in 8/6, 20inXIOinX 3in 10/-. 
PREMIER extension speakers, a Sin P.M. speaker 
in an attractive bakelite case coloured cream or 
walnut, eihinx6,12inx3ikin with volume control. 
30/-. 
METER kit, a Ferranti 500 microamP M/C 
meter, with separate high stability, high 
accuracy, resistors to measure. 15. 60. 150 and 
600 volts d.c., scale length 1,t4in, diameter 214in: 
10/- the complete kit. 
SECTIONAL whip aerial, 7 sections which plug 
into each other making an aerial 14ft long, thin-
nest section 141n diam, thickest section (,in diam, 
weatherproof enamel, 3/6 each complete; in-
sulated base for above. 2/6 each. 
MULLARD MW 18-2 magnetic tubes, 71n, 2v. 
5kv, max ht.; 79/6. 
MASKS for VCR97 tubes; 3/6 each. 
C.R. tubes, VCR97, 6in diameter, green screen. 
4v la, heater 2.500v max ht., complete with 
socket, in maker's original cartons; 35/, 
C.R. tubes. E.M.I.4/1 cathode ray tubes, 31i,in 
diameter, green screen, short persistence, -4v 
I-3a heater, 800v h.t, complete with socket: 
17/6 each. 
COLLARO auto changers, mixer-changer rim-
drive, high fidelity, crystal pick-up, repeat reject 
mechanism; £14/618. 
COLLAR() a.c./d.c. gramophone motors, with 
turntable, but without pick-up cr auto stop; 
£9/3/5. 
COLLARO electric gramphone motor with 12in 
turntable, a.c. 100, 250v; a few shop soiled at 
77/6. 
CONRAD electric gramophone motor, 9in turn-
table. 200/250v a.c., 57/6; all above motors in-
clude purchase tax. 
COLLARO electric gramophone motors with 
pick-up and auto stop: a few shop soiled with 
magnetic pick-up at £6/6, or with crystal pu. 
at .£7/4/8. 
TELEVISION magnifying lens, suit any Sin. 6in 
or 7in tube, Increase picture size considerably: 
29/6. 
P.P. driver trans. split sec, super quality; 10i-. 
9-WAY push button units, without knobs; 3/6. 
METAL rectifiers, 230v 30m/A 2/6, 260v 30m/A 
3/-, 300v 75m/A 4/-. 
MINE detector panels. include 3 IT4 valves. 12-1 
midget trans, 3 ceramic valveholders, 18 conden— 
sers and resistors. etc., 20/-; without valves, 5.,-. 
WIRE wound resistors. 50K 200-watt 4., 20K 

'Continued on next Page.) 

HOUGHTON 
OSBORNE \ 
TELEVISION 

A complete new range of television 

components and units are now being 
produced to enable the home con-
structor to build a televisor with 
absolute confidence. 

They have been produced as econ-

omically as possible with due regard 
to both quality and cost. 

The range includes :— 

DEFLECTION COILS 

LINE OUTPUT TRANSFORMERS 

PRE-AMPLIFIER UNITS 

SOUND RECEIVERS 

VISION RECEIVERS 

TIME BASE UNITS 

All units have been designed around 
the new high efficiency B7G type 
valves, and consequently are of small 
dimensions. 

Details from :— 

Houghton & Osborne, 
Electron Works, 

High Street, Thame, Oxon. 

PHOTO-ELECTRIC CELLS 
for 

Talking Picture Apparatus. 
Catalogue now available 

RADIO- ELECTRONICS LTD., 
Sc. George's Works, South Norwood, 

London, S.E. 25. 

HILL 8t CHURCHILL LTD. 
EOOKSELLERS 

SWANAGE, DORSET 
Available from stock 

Terman—Radio Engineers' Hand-
book   

Terman—Measurements in Radio   
Terman—Fundamentals of Radio   
Schelkunoff — Electro Magnetic 
Waves   

M.I.T.—Electronic Time Measure-
ments   

Brainherd—Ultra High Frequency 
Tech.   

Starr—Electric Circuits & Wave 
Filters   

Welman—Elementary Radio Ser-
vicing—(U.S.A.)   

Marcus--Elements of Radio—Vol  
I. 12/6, Vol. 2   

A.R.R.L.—Radio Amateur's Hand-
book, 1949   

Postage Extra. 

42 - 
27 - 
24 - 

42 

42,-

28,-

25:-

21/-

15/-

16/6 

CATALOGUE ON APPLICATION 
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J. BULL & SONS-

BRITISH VALVES. 10,000 IN STOCK, from 5/10. 
All at 6.0.T. prices. Order C.O.D. any type you 
requhn-we may have it, or an equivalent, even if it's 
rare and dillicult. 
EQUIVALENTS CHART with quick Reference Index, 
1/8. 

Lists sent FREE on request. 

SERVICE SHEETS. Our best selection. 1016 Per doz. 
We shall endeavour to include one sheet of your own 
choice with every dozen, if available-FREE. 
BOOKS. Special new list ready, particularly recom-
mended. "Radio, Television and Electrical Renal.," 
448 pages. 400 illuatrations, 10/6. " Radio Craft" 
American Library,10 book.. 35/-. 
SPEAKERS.-31n. P.M., 121- ; 61m, 15/- 81..• 
16/6 30/- ; ills., 45/-. 2/In. CELESTION 
L.A. also available. 
EXTENSION SPEAKERS.-The well known Reece-
Mace complete with volume control, 3 ohm 'Meech 
coil, 'umlaut finish, reduced from £3 3s. to 39/8; 
21n. Extension, 151-• 
CABINETS ice Silo. Speakers, 6/-. 
METERS.-PG co AU in One Radiometer, A.C. and 
D.C., 25/-. Ayo 311nor Universal, £8/13/- ; Ayo 7, 
519/101- ; Ave 40, 517/10/, Taylor Valve Tester, 
£22; and the whole range 12.0A Junior Universal 
Meter, 70A, 75A, 65B. Catalogues on application. 

PANEL METERS.- lin. flush mounting M/C 0-500 
micro-amps full scale. 8/3. 
TRIMMER TOOL KIT.-New Improved Master Kit 
comprising 10 well made tools in wallet, 30/-. SOLON 
Soldering Done: Pencil bit, 21/- ; Oval bit, 19/6. 
ENGRAVERS.-Vlbro-Are metal engraving pew 
15/_. Vibro-tool, heavier model and operating off 

maim, 52/6. Manual free. 
MONO-GOLD EMBOSSING KITS, 7/6. 
PORTABLE SEWING MACHINES, 94/6. 
CAR RADIOS, Cleanmce Offer, I salve Superhet 

6 v. ACE Model, 513/13/9. 
CAR AERIALS.-Loop, 2V6; Running Board, 19/6; 
Telescopic de Luxe, heavily plated, 38/6 ; Validas, 
side fitting, 15/- Bumper Aerial, plated. 22/6/ 
TELE. AERIALS.-Aerialite Indoor Lott Aerial. 
£1/15/- ; D.P.M. Dipole W/Rellector, Mast Fixing, 
£3/181-. DBE Dipole W/Reflector Chimney Lashing, 
25/8/6. ALSO TVA1., Dipole, with wall Bracket and 
Arm, Al./5/-. TVB2 Dipole with cast wall Bracket 
and Arm Ope Luxe). U17/3. TVA3 Dipole with 
Chimney Bracket, Whinge, £2. TVA5 Dipole as 
above, with Reflector, 53/2/, TVAS 4-Element 
Entail' Array, 3 Reflectors and Dipole, £4110/-. 
Special 10-Foot Seetional Rods, 5/6. Telescopic Dural 
Rods (9f 10/-. 
TRIPLETT American Multimeter. £12/121-. 
VARIABLE CONDENSER.-.0005. Midget two-gang 
fitted with trimmers and complete with perepex duet 
cover. These condensera made by •' Plessey" are of 
the type used for tuning personal receiver,. Price 

7/2 each. 
IT-TRANSFORMER.-Bryce 100 watt 230in. 

110 volt out. Price 17/6. 
MAINS TRANSFORMER.-350-0-350 at 80 mA., 
4 v. 4 amp. and 4 v. 2 emp. Price 20/3. Plus 1/-
postage. Mains Transformer, 260-0-260 at 70 mA., 
6.3 v. at 3 amp., 5 v. at 2 amp. Price 17/3. plus 1/.. 
ELECTROLYTIC.-8 mid. x 16 mid. x 500 v. B.E.O. 
can, 3/9. 16 mid.: 16 mid. x 450 v. T.M.O. cardboard, 
416. 25 mfd. x 25 mid. x 200 y. B.I. block, 5/3. 
Metal cased paper condenser. .01-1,000 v. working. 
Price 5/3 per doz. 

STOP PRESS. 
SPORTS BINOCULARS, precision ground perfectly 
matched. Otch pal shed optical lenses, 17/6. Larger 
model 40/9, with lanyard 42/9. 
TELESCOPES, 3x (4 section) optically precision ground 
and polished lames, 7/6. 
CAMERAS. Photo Magic, fill, 5716. Leather came. 
26/6. Films, 2/2. 
TO OVERSEAS FRIENDS I We are well equipped to 
ship small and large orders securely parked ami folly 

inmred without delay. 
Please mark envelope Wit' 

RADIO BUL S 
246 HIGH ST. Mew( 11v 

(Continued from lifetiOsta page.) 
200-watt 4/-, 2K+12K 150-watt 4/- 75K 100- 
watt V-, 350 ohm 75-watt 2/-, all vitreous 
enamelled; send 3d for list.-Callers to 152-153. 
Fleet St., London, E.C.4. Tel. Central 2833; 
or 207. Edgware Rd, London, W.2. Tel. Am-
bassador 4033. This branch is open until 6 p.m. 
on Saturdays. Terms of business, cash with 
order or c.o.d.; all goods guaranteed perfect. RADIO CLEARANCE, Ltd. 27, Tottenham 

Court Rd.. London. W.1.2-Special clearance 
offer: Rec. R1481, covers 65-86mcds, 10 valves 
(6.3v), tuning meter, 6in S.M. dial, circuit dia-
gram etc., brand new in transit case, £4/4 carr. 
Paid: receivers R.U.19, 6-valve straight rec. with 
3R.F. stages, using plug-in coils, type. 
valves 3X78s, 2X77's, 1X1642, black emcee 
case 15X8X8in, supplied compete with valve.; 
and 5 coil packs covering 187-305, 281-455, 524- 
844. 1,285-2.155, 2.960-4,620, 3,865-6265, 5,075- 
7.780kc/s, £3/10 carr. paid; personal receivers, 
BC728c, 7-valve rec. using 1.4v valves. with 4 
push buttons covering 2-6mc/s, built-in LIS, 
supplied brand new complete with valves, 2 and 
12v vibrators. 2v acc., telescopic A.E., etc., and 
instruction book, £9 carr. paid; mains trans. all 
Nil 200/250v, 50c/s, sec. 230-0-230v, 100ma, 5v 
2a, 6.3v 2A.C.T.1, PRI tapped at 110v, 
sec. 275-0-275v. 120ma, 4v 2a, 4v 3a, 13/6; sec. 
460v 200ma, 210v 15ma. 6.30 5a, 14/6; auto. 
trans. 200/250v-110v, 60w rating enclosed, 19/-; 
r oe , linlautiai0230-11ma 104v0.080w3e/6:5roceorg 

10011 5/-, 6h 20Orna 1000 5/6, 5h 250ma 
900 7/6, 15h 200ma 1500 (61/2 X442X31/2 111) 
7/6, 2011 300ma 15011 1316 (7 X5X5in) 18/6; 
electrolytics, 8mf 150v 1/3. 8mf 170v 1/3. 
8nif 350v card. 1/9, can. 2/-• 8mf 450v 2/3, 16mf 
350v 2/3. 16-500v can. 2/9, '8+8 450v card. 3/6. 
16+8 450v can. 4/- 16+16 450v can. 4/-, 8+32 
450v can. 4/-, 164232 450v can. 4/-, 16+24+8 
450v can. 5/-, 8+8+8 450v can. 4/-, 32-450v 
card. W/E 3/6. 16+8 350v can. 3/-, 60-1-100 350v 
can. 3/, 100mf 3v 3d, 100m1 6v 64. 25mf 25v 1/3, 
100mf 25v single bolt 1/6, 25mf 50v W/E 1/3, 
50mf 25v 1/6, special lines 16mf 350v card. 1/9, 
24mf 350v can. 2-, 8+24 350v can. 2/6, 16+24 
350v card. 2/6; P.M. loud speakers, 510 less 10/11, 
with trans. 4,5000 12/11, 63/2in less 13/11. 10in 
with trans. 4,50011 21/6; R.F. units, type 24 8/6. 

i type 25 10/6. type 27 13/6. used, n good con-
dition. post 1/6 extra; Marker Beacon rec. 
B.C.357, 2 valves (1208, 128Q7). chassis 5X3X 
11,4, with lina relay 8/6; output trans., 2.000/211. 
2.500/2, 2,750/2, 3,000/2, 3/-; 4,500/2, 7,000/4 
3/6, 3 ratio, 7,000/3,500/1,750-40 V-, heavy duty 
7,000/20 4/-; I.F. trans., 465kc/s, small size. 
iron cored. 7/6 pr.: 2 gang conds., .0005 standard 
spindle, 4/6; ceramic switches, 2p 3w lb 2/-, 
3p 3w 2/6, 31) 3w 2b 3/-, 2p 6w 4b 4/6' switches, 
small size 2p 6w, 3p 4w, 4p 3w, le bank, long 
spindle. 2/-; standard size 2p 4w with shorting 
plate) 2/6. 4p 3w 2b 2/6, 2p 4w 3b 2/6, 1p 10w 
2b 2/6; ceramic trimmers 3/50pf, 3 on a 
bar 1/3, 1/15pf single 4d, 3/30pf air 
spaced concentric 64, 3/25p1 U.I.C. type 3d; air 
spaced variables. Yen sp.ndies 50pf, 35pf butter-
fly, 50p1 cliff., ceramic bases, V- each; Mans-
bridge conds. 4m1 1,000v wkg., 2 in a packet, 7/-; 
selenium rectifiers. 250v 40ma HM. 3/6, 350v 
60ma H.W. 4/6. 400v 120ma NM. 5/6, 50v 4a 
double bridge 18/6; car radio vibrator, packs with 
12v 4 pin VIB and 024 valve on chassis, sze,x3% 
Xl1/2 in. output 250v 65rna, brought out on 8F6 
screened lead, 17/6; meters, moving coil metal 
cased 2in circular. 0-500 micro A 7/6, 0-15/600v 
requires ext. res. 6/6, 0-20a or 0-40a with 
shunts 5/-; bakelite cased 2M square 0-500 
micro A 9/6, 0-1ma 7/6, 0-5ma 6/-, 0-50ma 7/-. 
0-150ma 6/-, 0-300v d.c. series res. supplied, 7/-; 
bakelite cased, 21/sin circular 0-100 micro A 
f.s.d., scaled megohms .4-2-5m 18/6. 0-500 
micro A 16/6, 0-30ma 7/, 0-50Ma 8/6. 10-100ma 
9/6. 0-200ma 9/6, 0-15v 7/-. 100-0-100v lma 
fad. 7/-. 0-1ma desk type, 15/-•, control units 
with 2-2in meters. 0-5ma, 0-411v, rotary and 
toggle SW, 5 and 7 pin sockets. 8/6; visual indi-
cators, cross-over needle with 2-60 micro A 
movements 5/-, viz. id.. type 3. with 2-300 
micro A movements and 2 low voltage neons, 
3/6; S.M. dials as on R.F.26, etc.. 3/1_1,* ratan, 
trans. power units. 12v input, output 250v 60ma 
6.50. 2.5a. mounted on chassis with supp., 7/6; 
as above, 24v input, 6/6; 10-valve rec. R28/ARC5, 
new, with valves (inc. 4-717a's). 45/-; modu-
lator and mixer units W.6332a. with 7 valves 
(l-51140, 2-635. 2-P61, 1-VR65, 1-VR54). on 
chassis 101/2 X111/zin. also 5h 200ma choke, large 
trans. (500 c/a), pots, res., conds.. etc.. in metal 
case with louvres 101/2X111/2X6ren, 21/-. carr. 
Paid; pugs and sockets, 7 or 10 pin, with key-
way. 1/6 pr.•, Jones 8-way with cover, 1/6 pr.; 
transmitter tuning units, Westinghouse type C. 
1.5-3.0mc/s, variometer tuned 12/6. type F 
condenser tuned 6-9mc/s 15/-•, radio compass 
B.C.4330. chassis only less valves, 40/- carr. 
paid; panel mounting fuseholders. 1/-: V.C. car-
bon with SW 21/2 in spindle, 5K, 25K, 50IC, 100K. 
250K, 500K. 4/3; 3 watt wire wound, zoom eon. 
soon, 1.5IC, 2.5K. 10K. 20K, 25K. 2/-; twin W/W, 
2.5K/2.5K. 5000/5000. 3/-; 500C/50K. 3/6; high 
res. phones. 4.00011. 5/6 pr.; Wilcox Gay V.F.O. 
covers. 2-10mc/s, brand new, In original carton. 
uses 807osc. with accessories, instruction book. 
etc.. £5 carr. paid; Xtal multipliers, brand new 
in original cartons, book. ace., etc.. 40/-; Ad-
miralty power units, input 24v d.c., output 230v. 
50c/s. 75 watts, in grey case 18><I2X12in with 
rotary gen, auto trans.. 21/2In 0-250v meter, d.c. 
and a.c. switches, output control sw. Slydlock 
fuses. etc.. these units will stand so% overload. 
£3/10 carr. paid. (3776 

VALVES 

SOUTHERN RADIO'S*. 

WIRELESS BARGAINS 
CAR RADIOS, 200/500 metres. Modified from BC 454 
and BO 466 receivers. With power pack and speaker. 
Ready for use off any 12-volt supply. (NOT SUIT-
ABLE FOR 6-VOLT CAR SYSTEMS.) £6, carriage 
paid. 
BENDIX COMMAND RECEIVERS, BO 454 (S-6 mego.) 
and BO 465 (6-9.1 mego.) 6-valve superhet receiver.. 
1201(7 (3), 1291t7 (1), 12A6 (1) and 12E8 (1). Brand 
new. 36/6. 
CONTROL BOXES FOR 50454 and BC455 RE-, 
CEIVERS. With three diets and slow motion drives. 
three 50,000 ohm vol. controls and six rotary switches 
In maker.' eealed cartons. 13/6. 
CONTROL CABLES FOR BC453/4/5, 14ft. long. 9/6. 

DIRECT DRIVE ADAPTORS FOR BC453/4/5. For 
slow motion drive on exiating spindle. 2/9 each. 
RADIO COMPASS INDICATORS with Selayn motor. 
Sin. 360 degree dial. Black crackle finieh. Ideal for 
beam indicators. Brand-new in maker'. cartons. 
13/6. 
THROAT MICROPHONES. Low impedance, with 
3f t. lead and plug. 3/6. 
COPPER ROD AERIALS in seven If t. tapered sections. 
4/6. With moulded rubber base, 716. 
DELCO HAND GENERATORS. Brand new, in 
maker'. cases, with epare brushes. 6 volts 5j) 4 amps. 

17/6. 
LUFBRA HOLE CUTTERS. Adjustable to 3kin. dia. 
5/6. 
WESTECTORS W.X.13 and W.112. 6/4 per domes. 

BC929 INDICATOR UNITS, 211n. 3BP1 tube non-
persietent valves. 2X2 ( 1), 6X5GT (1), 6116 el, 
606 (1), 60247 (2). With switching motor, etc. In 
black crackle finished case. 45/-. 

R.A.F. BOMBSIGHT COMPUTERS. Brand new. 
Contains gyro, motors, rack and worm gearing, baro-
metric bellows, differentials, counters, etc. Ideal for 
experimenters and modellers. 60/-. 
CONTACTOR TIME SWITCHES made by Vennere or 
Smiths. Strong clockwork movement, give. two 
electrical impulees per second, with thermostatic 
control. In strong pasoline box and maker's original 
cartons. 11/4. 

FEW ONLY MODIFIED BC455 RECEIVERS, 28-41 
mege. VALVES AS STANDARD 455._ Ideal for 
television sound. 51/6. 

Sin. dia. RECORDING DISCS, double-aided. 1/- each, 
11/- per dozen. 

TRANSMITTER KEYING PANELS with Keying 
relay, high voltage cut-out, filament and HT line relays 
and higo voltage terminals. All mounted in teak case 
ready for uee. 35/-. 
No. 25 RECEIVER UNITS. 6-valve superhet, 4.5 to 
6.5 mega. Valves, EF36 (2), EF 39 (2), EK32 ( I 
and EBC33 (1). 2 460 kce. transformers. Complete 
withcircult. 25/-. 
CAR AERIALS, chrome plated, extend to 7ft, aide 
fixing. 22/6. 
TELEPHONE EXCHANGE UNITS in grey steel 
cabinets, 13 key and press switches, indicator lamps, 
band generator and multi-bank plug. £2. 
COLLARO AC GRAM UNITS, with turntable, magnetit 
pick-up and auto-stop, 100-130 v. and 200-250 volte. 
Centre spindle, not a Rim Drive. Brand new condition. 

£51151-. 
TABU CELLS,1.5 volt. Long life cell for bell batteries 
and small set LT. Large else, 9/9; email size, 2/6. 
M.C.11.1 BATTERIES, 90 volt TIT and 7I-volt LT. 
7/3. 
GENERATORS, 12 volt to 480 volt. Brand-new in 

nmker's cartons. 12/6. 
INSPECTION LAMPS with shade, take M.E.S. bulb, 
18M. lead and Lucas plug. 2/9. 
COCKPIT LAMPS. Take M.B.C. bulb, 3in. dia, frosted 
glass dome. 5/.. 
TELEPHONE LINE UNITS in polished wooden cue, 
with indicator lamp, jack socket, relay, rectifier, etc. 

BRAZING LAMPS. Brand new, 5-pint size, with 
extenelon hoee and nozzle. £2. 
LEACH RELAYS, 12-volt. Heavy duty type. Brand-

new. 10,, 
7.5 MEG. I/F TRANSFORMERS. Ideal for television. 

8 - per pair. 
CRYSTALS. American On, pin fixing 2,040 kcs., 
1,051 kce., 2,100 kce. and 2,115 Ires. 5/3 each. 

send 2,td. stamp for complete liet of radio publications. 

Southern Radio Supply Ltd. 
46, LISLE STREET, LONDON, W.O.2. 

GERra;d 6653 
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AUDIO 
SIGNAL 

GENERATOR 
• HIGH STABILITY 

• WIDE RANGE 40-16000 C.P.S. 

• LOW PRICE 

• 3 WATTS OUTPUT 

LIST PRICE £ 9 -9-0 
Write for Particulars 

PENNINE AMPLIFIERS 
SOUTHOKTE, ELLAND, YORKS, ENG. 

Tel.: Elland 2107 

COPPER WIRE 
ENAMELLED, SILK, D.C.C., etc., most 
sizes. 
INSULATING MATERIALS,Empirecloth, 
leatheroid, paxolin, sleeving, etc. 
M OTORS A.G.& D.C.up to 1 h.p. a speciality 

Send S.A.E. for list to 

STAN. HOLT, 
349, HIGH ST. SMETHWICK, STAFFS. 

Telephone : WOODGATE 3789 

SUPACOILS 
OFFER 

The Following Selection from Their 
Famous Range of Components. 

Model 30 Coil Pack.- The 3-waveband 
superhet pack with iron cored coils giving 
improved efficiency, high selectivity 21/. 
and sensitivity   

or 24/- fully aligned. 

Model 40 Coil Pack.-Similar but 42/. 
with RF stage   

or 47/. fully aligned 
Model 30 Tuning Unit. -Consisting of a 
Model 30 coil pack, pair " MM " I.F. trans-
formers, 2-gang condenser and at- 48/6 
tractive dial. All components 
aligned together as a unit in an actual re-

ceiver, and sealed. 

Model 40 Tuning Unit.-Similar to 74 0 
above with provision for R.F. stage • `0, • 

12in. Loudspeakers.-By a famous manufac-
turer. 2/3 ohm speech coil-fit direct to 
your present receiver-no alieeration 45/. 
needed  

FREE. A Free Copy of the enormously suc-
cessful HOME CONSTRUCTOR'S HAND-
BOOK will be given to every purchaser. Or 

a copy can be obtained for If. from 

SUPACOILS ( Mail Order Office) 
98, Greenway Avenue, London, E.17 

T. transformers ( new) for 6.3v vibrators. 
Al output 250-0-250v at 80m/a. 10/6 ea.. one 
doz. lots 8/6 ea.; special terms for quantities.-
Stewart Transformers. Ltd.. 1021. Finchley Rd.. 
N.W.11, 13260 

WANTED, EXCHANGE, ETC  
A VO No. 6 winding machines wanted; details 

and price-Box 6178. 
VINE wires in large quantities only, must be 

new and pefect material. 
T. E. SIMMONDS, 85, Byron Rd., Harrow. 

Tel. Harrow 0315. W ANTED, Taylor 70A or Ayo No. 7, lowest 
cash price to.-Box 6908. 

IVANTED, late Haynes 2 HF. tuner-51. 
VV Bemsted Rd., Walthamstow, E.17. [3746 W ANTED.-Surplus relays and push-button 

units, any condition, large or small quan-
tities; highest prices paid.-Box 6180. 13532 W ANTED, neon tuning indicators for H.M.V. 

model 800 15-valve radiogram.-Barber, 
24, NMI Rd. Haverhill. [3676 
IYALVES.-% et of valves for Marconi 276 d.c. 
V radio. DH, two VDS. DSB. DR, two DPT.-
McCracken, 28. Snowdon Place. Stirling. [3736 W E pay top prices for used test equipment, all 

types-University Radio. Ltd. 22 Lisle 
St. London, W.C.2. Tel. Ger. 4447 and Ger. 
8582. 

ARRIER telephone and telegraph equip1m9e99n2 
t  tof all types in any condition wanted; also 

teleprinter and teletypewriter apparatus.-Harris 
& °Mow, 93, Wardour St., W.I. [3036 
'WANTED. all kinds of laboratory test equit)-
TV ment. standard signal generators. bridges. 

oscilloscopes, Q meters. etc.. etc.-Send details 
to Oak Instruments, 86. Mill Lane, London. 
N.W.6. Tel. Hampstead 4219. [3716 MARINE or aircraft radar and spares, e.g.. 

AN/APS series. Hi-cycle alternators, 
CRT indicators. magnetrons, bomb units, tubes 
IB22, 6J6, 3B24, &SW, SAKS, 724 'rit cells, 
723A/B ose. , Junction boxes, cables, plugs, &c. 
-Bunch Fishing Co., Grimsby. [3621 
TETE buy for cash, new, used, radio, electrical 

equipment, an types;; especially wanted, 
radios, radiograms, test equipment, motors. 
chargers, recording gear, etc.-If you want to 
sell at the maximum price call, write or 'phone 
to University Radio, Ltd., 22, Lisle St., Leicester 
Sq., W.C.2. Ger. 4447. 

REPAIRS AND SERVICE 
MAINS transformers rewound, new trans-
1111. formers to any specification. 
MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed. , 
F.M. ELECTRIC Co.. Ltd., Potters Bldgs.. 
warser Gate. Nottingham. Est. 1917. Tel. 3855 LOUDSPEAKERS and transformers rewound, 

cones replaced, prompt service.-Dodds. 
Radio Service, 131a, Hurst St., Oxford. [3650 
T OUDSPEAKER repairs, British. American. 
11 any make, moderate prices.-Sintc313a018r 
Speakers. 12, Pembroke St., London. N.I. Ter-
minus 4355 
TIKAIN and output transformers rewound to 
.1Y-IL pattern or specification, return post service. 
-H. Pughe. Radio Rewind Service. Brithdir. Nr. 
Dolgelley. N. Wales. [3243 
1,1 EWINDS and conversions to mains and out-

Put transformers. from 4/6; rao equipment 
a speciality.-N.L. Rewinds, 4. Brecknock Rd.. 
N.7. Tel. Arnold 3390. 
XI-ADIS transformers rewound or constructed 3 
CI. to any specification; prompt delivery.- - 
Bede Transformer Co., Ltd., Bedesway. Bede 
Trading Estate. Jarrow. 13198 
A REWIND service which duplicates or modi-
ti. fies as required; transformers, loudspeakers, 
etc.; prompt returns,-Raidel Services, 49, Lr. 
Addiscombe Rd.., Croydon. Cro. 6537. 
VLECTRICAL measuring instruments of every 
-124 make repaired and standardised.-The Elec-
trical Instrument Repair Service. 329. Kilburn 
Lane, London, W.9. Tel, Lad. 4168. 

'• S ERVICE with a smile."- Repairers olf37 a115 1 1types of British and American receivers; 
coil rewinds; American valves. spares. line cord. 
-FRI.. Ltd.. 22. Howland St., W.1. Museum 
5675. 

A CCCRATE coil windings; tuning coils,,  ,1.1. and mains transformers rewound and 

wound to specifications; wave and progressive 
wave winding.-Rynford. Ltd., 17, Arwenack 
St., Falmouth. [2497 REPAIRS to moving coil sneakers cones. 

coils fitted, field rewound or altered: speaker 
transformers, clock coils rewound: guaranteed 
satisfaction, prompt service; we do not rewind 
mains trans.-Closed Sat. 
L.S. REPAIR SERVICE 49. Trinity Rd.. Upper 
Tooting London. S.W.17. Balham 2359. 

24-gureeciiwtrniiiitsin-tegg. any 
etc.; all types of new transf., etc., sup-

plied to specification; business heading or ser-
vice card for trade prices-Majestic Winding 
Co-., 180, Windham Rd., Bournemouth. L.T.P. rewind service, all rewinds are layer 

wound, vacuum impregnated, pressure 
tested at 2.000vplts and guaranteed for three 
months. 48-hour service.-Enquiries London 
Transformer Products, Ltd., L.T.P. Works, Cob. 
hold Estate, N.W.10. Tel. Willesden 6486. REWINDS ang repairs, mains transformers. 

0/P trans.. clock coils, field coils. pick-
lips: vacuum and gram. motors; new trans-
formers to any specification; guaranteed work; 
competitive prices: delivery 2/3 days.-W. 
Groves. Manufacturing Electrical Engineer. 154 
1-kneld Port Rd.. Wham. 16 [1482 

-.THESE ARE IN STOCK. 

Radio Valve Data-Compiled by Wireless 
World. 31. 6d. Postage 3d. 

Ultrasonics. By Benson Carlin. 30s. 
Postage 9d. 

International World Radio Station List. 
Is. 6d. Postage 2d. 

The Radio Amateur's Handbook. By 
A.R.R.L. IS,. 6d. Postage Is. 

Electronics in the Factory. Edit. Professor 
Trewman. 20s. Postage 9d. 

Radio, Television and Electrical Repairs. 
By R. C. Norris. 10s. 6d. Postage 9d. 

Wireless Servicing Manual. By W. T. 
Cocking. 10s. 6d. Postage 5d. 

Radio Laboratory Handbook. By M. G. 
Scroggie. 12s. 6d. Postage 5d. 

Electronic Time Measurements. M.I.T. 
421. Postage Is. 

Principles of Radar. M.I.T. 33s. Postage Is. 

Television Explained. By W. E. Miller. 
3s. 6d. Postage 2d. 

Radio Tube Vade Mecum. 1946 Edition. 
P. H. Brans. 51. Postage 6d. 

Outline of Radio. 21s. Postage 6d. 

Reference Data for Radio Engineers. 
By W. L. McPherson. Ss. Postage 5d. 

We have the finest selection of British 
and American radio books in the Country. 

Complete list on application. 

THE MODERN BOOK CO. 
(Dept. W.7). 

19-23, PRAED STREET, LONDON, W.2 

Industrial electronic equipment deve-

loped and supplied at reasonable 

charges. Excellent model shop 

SPENCER-WEST 
QUAY WORKS, Gt. YARMOUTH. 

BOROUGH POLYTECHNIC 
Borough Road, S.E.1. 
Full-Time Courses in Radio 

Engineering 

Applications are now being received for 
admission to a full-time course beginning 
in September, 1949, in Radio Engineering. 
The course is designed so that students will 
spend equal periods at the Polytechnic and in 
industry over a total period of four years. 
At the end of the course they will sit the 
examination for the Higher National Diploma 
In Radio Engineering. 

Students seeking admission should either 
have passed the School Certificate Examination 
with credit marks in Mathematics and 
Physics, or have taken the first and second 
years of the Ordinary National Cet tificate 
Course. 

Further particulars and forms on which to 
apply for admission may be obtained from 
the Secretary. 
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Midland Television 
Constructors 

You should now be getting ready for the Test 
Transmissions from Sutton Goldfield which 
are scheduled to start in July. Complete 
Constructional Data for building a Vision and 
Sound Receiver from ex-Govt. Radar Appara-
tus is available for only 7/6d., so send for 
your copy NOW. We can supply every item 
required, the two main Radar Units costing 
only £61101-, and if these are purchased the 
data is supplied gratis. Alternatively, intend-
ing constructors can buy the data first and 
the cost will be credited against purchase of 
the two units within 14 days. When ordering 
the units, please add 1216d. carriage costs. 
Constructors should go ahead without delay 
as, although existing coil information is for 
the London Station, within a few days of 
the test transmissions starting, exact coil 
data for Birmingham will be available. 
For those constructors who are rather mora 
adventurous, and have their own ideas about 
Vision Receiver design, we recommend the 
following two items as being worthy of 
consideration ; 

RADAR RECEIVER R 3084. These are 
BRAND NEW, and contain a 30 mcs I.F. 
Strip and the following valves ; 2 EF54, 1 
EC52, 7 EF50, I VU39A, 1 HVR2, and I EA50. 
A suggested method of alteration is supplied 
with every receiver. ONLY 75/- (carriage, etc., 

RADAR INDICATOR 62A. The cheapest 
method of buying EFSOs and a VCR97 C.R. 
Tube. Besides the tube it contains 12 EF50s, 
2 EB34s, 4 SP61s, and 3 EASOs. ONLY 89/6 
(carriage, etc., 12/6). 
Other items of interest offered this month 
are : 
5-VALVE BATTERY SUPERHET R1224A. 
This superb ex R.A.F. receiver covers 1.0-10.0 
mcs in 3 wavebands, the circuit employing an 
RF stage. It has a Muirhead precision slow 
motion dial, aerial trimmer, sensitivity control, 
reaction control, etc., etc. Eminently suitable 
for club field days, etc., these are BRAND 
NEW IN MAKER'S PACKING. Voltages 
required are 90v. HT, 9v, GB, 2v. LT. ONLY 
99/6 (carriage 7/6). 

R AMO MAINTENANCE SERVICE for guaran-
teed rewinds and repairs; armatures; 

F.H.P. motors vac. units, etc.; good deliveries. 
-139, Goldhurst Terrace, N.W.6. Mai. 6133. 
" QTIIRDY ,. rewinds, mains transformers. 

chokes, and fields, first-class work. 
prompt deliveries and satisfaction guaranteed. 
-Sturdy Electric Co., Ltd., Dipton, Newcastle-
on-Tyne. [2430 
A SECOND-to-none rewind service, reliable. 

neat, return of post service; your television 
requirements promptly executed, EHT, hill' and 
heater transformers; stamp for quotations.-
R. E. F.. 137a, Ashton Rd., Oldham. [3519 METROPOLITAN RADIO SERVICE for re-

winds, mains and e.h.t. transformers, 
chokes and field coils; delivery 3-5 days; new 
transformers designed and manufactured singly 
or in quantities.-Metropolitan Radio Serv.ce 
Company, 1021, Finchley Rd., London, N.W.11. REWINDS.-Send your " burn outs" to be 

rewound; no technical data wanted; post 
transformer, etc., labelled with sour name, ad-
dress, and marked " for rewind ": our wind-
ings are double wound, interleaved and im-
pregnated.-Southern Trade Services. Ltd.. 
297-299. High st.. Croydon Tel. 4870. f3110 

WORK WANTED 
TxTE make wireless and radiogram cabinets for 
TV home and export; immediate deliveries,-
Radine. Ltd., 26, Brondesbury Rd.. London. 
N.W.6. Maids Vale 8792, also Terminus 7447/8. 

[8285 

RAD10 mfrs. can undertake development and 
assembly of radio or electronic equipment: 

winding shop with vacuum impregnation pant: 
ample space and labour available.-Box 685. 
-VIRST-CLASS transformers and chokes 
.1 manufactured, stock lines available; also 
special manufacturers' components made to 
specifications: armatures and fields wound and 
motors assembled.- Avis As Baggs Ltd.. 140-
141. Friar St.. Reading Berks. f 2715 
10EPERIMENTAL and design work; for all 

types of radio and electronic apparatus de-
signed or built to your specification, A.M.. 
P.M., T.V., control and measuring instruments; 
write for quotation to.-J. Mort., B.Sc.. 
A.M.I.E.E., BCM/HIFIDEL, London, W.C.1. DRAWING and tracing work for radio and 

electrical engineering. jig and tool and 
light engineering. photoprinting: full sets of 
drawings undertaken to commercial or Ministry 
standards.-Drawing & Tracing, Ltd.. 456a. 
Ewell Rd.. Tolworth_Surbiton. Elmbridge 7406. 

MISCELLANEOUS 
rlIELEVISION cabinet, large, with shelf; E15.-
-9- Box 6775. [3615 

AMERICAN LORAN RECEIVER. This 
is a 4 band ( pre set) receiver used in Radar. 
Contains 16 valves as follows ; I 65N7, I 
6SL7, I 6H6, I 6SA7, 1 6517, I 5U4G, 4 651(7, 
3 6B4, 2 2X2, I VR105. ONLY 69/6 (carriage 
7/6). 

AMERICAN INDICATOR APN4. Con-
tains CR Tube 5CP I, 3 valves 6513, 14 651\17, 
6 6H6, I 6517, and 100 kcs. crystal. ONLY 
79/6 (carriage etc., 12/6). 

INDICATOR UNIT 1628. Contains 2 
CR Tubes, a 6in. VCR 517 and a 3in. VCR 139, 
also 3 valves SP61, I VR 17, 4 EA50, and a 
Klystron CV 67. A real snip for breakdown 
value, the 2 tubes being worth more than the 
price of 676 ( carriage, etc., 1216). 

ADMIRALTY TRANSMITTER 7AD, 
PATTERN W4832. First come, first served, 
w,th this " . n'p." Contins valves types 
6V6G, VU Ill, CV73, and 2 CV63, trans-
formers, small components transnftting 
gear, etc., etc. BRAND NEW. ONLY 
19/6 (carrav S/-). 
INSULATION TESTERS (MEGGERS). 
Ex-R.A.F. testers by " Record," reading up 
to 20 megohms at 500 v. pressure. BRAND 
NEW. Liitsd a: over £ 12. Our price is 
ONLY E111/10,'- postage paid. 

C.W.O.. PLEASE. S.A.E. for lists. 

U.E.I. CORP. 
THE RADIO CORNER, 

138, Gray's Inn Rd., London, W.C.1 
TERminus 7937 

Open until 1 p.m. Saturdays, we are two 
mina, from High Holborn, five mins. from 

Kings' Cross. 

432 service sheets; offers.-A. J. Tindall, 
62,, Ines Wakefield. (3692 

" r "and ano '• G.r.O." approved log books. 
%0.8 samples free.-Atkinson Bros., printers. 

Elland. f3082 W .W. Jan. '47-Sept. '48, Jan.-May '49,• offers? 
-W. W. Highman, 34, Denbigh Rd., New-

port, Mon. [3664 
DDIROCEEDINGS of the IRE.. 1939-1948, what 
J. oflers?-Ross, 58, St. John's Rd.. Man-
chester. 16. (3700 
QERVICE sheets for sale, approx. 800, manu-

facturers, Traders," etc., first reasonable 
offer secures.-Box 6779. [3626 
'MEW three-second solder-gun, kit of spares, 
11 29(6; c.w.o.-Essex Maintenance Industries. 
Green Dragon Yard. Brentwood. f 3744 W ALNUT radiogram and television cabinets, 

manfs.' samples, few only; stamp details.- 
Walters, 501, Hale End Rd., E.4. [1763 W .W. July 1938 to Nov. 1947, a few missing 

or defective; offers for the whole or yearly 
lots.-Fairley, 27, Charlbury Rd., Oxford. [3606 TRADE transfers, gold and black. your won:1- 

ing, 7 days' delivery; also decorative trans-
fers: list free.-W. W Axon, Jersey. C.I. 1.216C W IRELESS WORLD bound volumes, 1932- 

1946, 23 volumes. 1947 and 1948 unbound; 
E15.-Livingstone, 16, Victoria Avenue, Barrow-
in-Furness. [3637 
TESTRUNLENT handles, chromium p:ated brass 

41Asin fixing centres; 4/6 per pair, postage 
extra.-British Electronic Industries, 303-305. 
Burdett Rd., E.14. [3654 

AA LUMINIUM chassis and panels, any size 
manufactured quickly; holes punched for 

valveholders, etc.: crackle and cellulose finish-
inc-EAU.. 18. Br ad Rd.. Willingdon. Sussex 
MIXPOSURE meter components, light cell 6/6. 
114 meter movement 7/10, moulded case 8/10: I 
assembly instructions and conversion scale 
reproductions 3/6.--Surpluses, 78, Ftepton Rd. 
Bristol, 4. [364i CHASS1S, panels, racks and metal cab.nets, 

stock sizes or made to specification in steel 
or aluminium; wrinkle finishes avallable.-Fteo-
sound Engineering Rs Electrical Co., Coleshill 
Rd.. Sutton Coldfield. [3619 ATTENTION.--Something new and original. 

perfect models of television or radiogram 
cabinets, veneered in walnut and french polished. 
Ideal for miniature radios or novelty speakers. 
fitted with the latest gold anodised metal grill. 
accommodation up to 5in units: price 28/6 net; 
refund if not delighted.-Burmans, 64, Reighton 
Rd._C'aptcn, London. E.5. [3681 
THERE is still time to build a personal port-
J. able for your holiday-especially the new 
" Carriette " which drives a midget speaker with 
3 valves on M. Ss L. bands; circuit, layout and 
point-to-point wiring plans make construction 
quick easy and cheep.-For immediate, delivery 

V send 8 to E. N. B., Whinnle Knowe. Sennen, 
OorDwall. 8. Sor leather plans list [3657 

RCA 931A PHOTO-ELECTRIC CELL AND MULTI-
PLIER. For facsbnile transmission, flying spot, 
ielcoine transude:don and research Involving low 
liuld•levels. 9-Stage  Itipiler. Brand new and 
,,,,ranteed, only 30,- each. 
TYPE BC 624A RECEIVERS. Absolutely brand 
o by BEND1X, etc. Valve line-up 12AR7, 
3 12907, 12C8, 3 9003, 9002, snaking 10 Valves 

in all. Frequency coverage 100-158 mfrs. Can be 
,upplied at the absurdly low price of 3918 (Pins ill-
,ccrtago and packing). 
VALVES TYPE 813. By Canadian Westinghouse, 
I ', ed. Absolutely brand new, guaranteed and tested, 

50 - 
VIBRAe'T'Oh. RPOWER UNITS. 2 volt. As for Canadian 
5'5 Set. Completely smoothed, output 1.5 v., L.T 
and 90 v. and 180 v. H.T. at 35 m/a. Complete in 
grey metal box. Elise bin. x 311e. x 4On. 50 - 
only. 
TIIPTIOL SHEET. First grade, polished finish, el, 
21 in. x 15ln, is 5m, thick. Weight 10 tbs. Drilled 
at intervals around the edge for 4BA counter.sunk 
screws. 15/. per sheet. 
DIMES TRANSFORMING tor" Inexpensive Television - 
Receiver. 250-0-250 v. 80 m/a., 6.3 v. 6 a., 5 v. 3 a. 
bully shrouded, guaranteed, at 28 6, poet tree. 
ostdoa Dwarf - COIL PACKS. Size Mu. x 

x lila. Amazing performance. FolYstrene 
formers with adjustable Iron cores. One hole fixing, 
only five connections. Factory aligned, complete with 
full receiver circuits, and Instruction.. tillet for 
465 k/cs, 83/- only. 1 itLf3. also for TRF operation 
II. and L. W., 30/-. 
Please note that separate H.F. Stage, for addition to 
the above Superhet Coil Pack, can now he supplied at 
161- only. Complete with all necessary euy to follow 
instguations. 
SELENIUM RECTIFIERS. L.T. 30 volt 4 amp. only 
1718 ea. 6 or 12 v. 1 amp. 4,- co. 4 or 2 v. amp. 

2;6 ea. 113. 300(600 v. 250 raja.. 15/-. 230 v. 120 
%Ito .. 75 m/a., 4/-. We are also still able 

to supply 5 mla. meter rectifiers at 3/6 ea., and J.50 
type rectifiers, also at 3/8. 
PLUM( MEET. High grade. Polished finish 
Slue 191n. X 12115. x 1/101m. 2/9 sheet; 12510. X 
1251e. X 1/10ln... 2/- sheet only. If ordering by post, 
minimum lots of 6 sheetaplease. 
11.81. ARMY MIDGET LIGHT-WEIGHT HEAD-
PHONES. 200 ohms,resistauce. Suitable( ordeal -aids 
etc. Brand new and bowed. 716 pair only. 
BATTERY ELIMINATORS. Brand new, mansa.-
torero surplus. Input 200/250 v., output 60, 90 or 
120 v., 30 mia., and 2 volt 1 amp. In crackle finish 
box, only 45/-. 
POCKET VOLTMETER. Ex-Govt. Two-range, 0-15 o., 
0-250 v. D.C. Brand new and complete ha Web 
carrying case, only 1016. 
sIITEEHEI RECEIVERS TYPES 25 and 73. Ex-Govt. 
The receiver portion of the TR1196. Containing 1 pr. 
460 kc/a., INT. plus 2 valves EF36. 2 EF39. one 
EK32 and 1 EBO 33. Complete with necessary details 
for conversion to home use. Outstanding value. 
Only 25,- each. Flue carriage 1/8. 
E.H.T. TRANSFORMERS. Output 2,500 v., 6 mitt., 
4 v., 1.1 amps., 2-0-2 v., 2 a. ( for VCR97). 351- only. 
Output 3,230 v. 5 In/a., 6.3 v., 1 a., 2-0.2 v.. 2 a. 
(for CURL), 3916. Output 4,000 v., 10 mi... 2-0-2 v., 
2 a., 48/-. Output 5,000 v.. 10 ea.. 2-0-2 v., only 
60/-. All Input 200/250 v., and fully guaranteed. 
INSTRUMENTS. In addition to the full range of 
AVO and TAYLOR measuring Instruments, which 
are always in stock, we can definitely supply the new 
Taylor Signal Generator 650, coverage 100 kola. to 
160 m/es. Cash Price 817/15/, Also available on 
H.P. 
VCR 97 0/11 TIMES. Please note we are still able to 
supply these Ex-Govt. Tubee, brand new and guaran-
teed. Each tube is tested for Television suitability 
prior to despatch. Price 35/- each, plus 7/8 registered 
carriage and packing. Black rubber masks are in 
stock for these tubes, at 316 each, 
8in, ENLARGING LENS. Owing to • large purchase 
of these Items, we are now able to supply at 2.5/- only 
plus 1/6 carriage and packing. 
Send stamp for current Component List. Probably the 
most comprehensive in the trade. , 

5, HARROW ROAD, LONDON, W.2 
PADd ngto n 1008/9 
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Lowther Tuner Unit 
type DT.4 

possibly the most famous of tuner units for 
high fidelity reception. 

Maximum fidelity from your local station or by 
means of a simple change over switch world-wide 

reception. 

Wavebands. 16-50; 200-550: 800-2000 metres. 
Sensitivity. At 1000 Kcis 400 cps. 80 % 

mod. (Straight) 3 millivolts for I volt R.M.S. 
(ange.). (Superhet) 1 microvolt for . 1 volt 
R.M.S. (ange.). Max. undistorted output in 
both cases 1 volt R.M.S. 

Supply required. 150 v. 30 ma. 6.3 v. 2.5 
amps. 

Controls. Tuning, Volume, Tone, Wave. 
change and Selectivity ( T.R.F. or Superbes). 

Dimensions Overall. I2in wide, Ilin deep, 
10in high. 

Price. £26 5s. Od. plus Purchase Tax L5 I 6s. 5d. 

Call and hear for yourself at :— 

" The Laboratory Production Unit" 

THE LOWTHER MANUFACTURING CO. 
Lowther House, St. Mark's Road, 

Bromley, Kent. 

Roy. 5225. 

MORSE CODE 
TRAINING 

There are Candler 
Morse Code Courses 

for 
BEGINNERS AND 

OPERATORS 
Send for this Free 
"BOOK OF FACTS" 

It gives full details con-
cerning all Courses. 

THE CANDLER SYSTEM CO. 
(Room 55W). 121 Kingsway, London, W.C.2 

Candler System Co., Denver, Colorado, U.S.A. 

YOUR METER DAMAGED ? 

et 

don 
ergi4 

SERI?» lo the 
Ile Ire Industry. 

Leading 

Electrical 

Instrument 

R ep airs's 

Repairs by skilled cra: t., Ii , o.tkes and types o, 
Voltmeters, Ammeters, Microammeters, Multirange Teat 
meter., Electrical Thermometers, Recording Instruments, 
Synchronœm Clocks, etc. 4 days Service—tor speedy 
estimate send defective instrument by registered po.t to: 

:SCIENTIFIC & ELECTRICAL INSTRUMENT REPAIRERS 

341 CITY ROAD, E.C.I. 
Tel. Terminus 2489 

L. GLACER 

RADIO supervisors and technicians should join 
their appropriate trade union, the Associa-

tion of Supervisory Staffs, Executives and Tech-
nicians.—Write for free pamphlet to ASSET. 
110. Park St.. London. W.1. Tel. Mayfair 8541-2. 
VNGRAVING.—Amateurs and trade require-

ments, panels, plates, metal and plastic, 
attention to urgent deliveries; one knob or repe-
tition equally entertained.—Call or write New-
man, 19a, Windmill Rd., Wandsworth, London. 
S.W.18. [3640 RADIOGRAM cabinets in walnut. E18; aso 

corner cabinets to take up to two 10in 
speakers in oak or walnut. £4/15; write for Ilus-
trated leaflets; trade and export enquiries in-
vited.--Cabinetware, Summit Works. Heyes St., 
Blackburn. 

FLUORESCENT lighting, white batten fitting 
4ft 40w with complete control gear, tested, 

but less tube. 55/-; kits of essential parts with 
circuit, less tubes, 40w 31 '9. 80w 35 9. all 210-
240v A.C.—Malden Transformer Supplies, 200-
202. Cambridge Rd.. Norbiton, Surrey. 13717 FESTIVAL of Britain.—The Council of Indus-

trial Design have opened a 1951 stock list to 
which they invite manufacturers to send photo-
graphs or drawings of their best products.— 
Address to Stock List, Council of Industrial 
Design, Tilbury House, Petty Prance, Lonr3r%2n 
S.W.1. 7 

COPPER wires enamelled. tinned, Litz, cotton, 
silk covered, all gauges; BA screws, nuts. 

washers, soldering tags, eyelets; ebonite and 
laminated bakelite panels, tubes, coil formers; 
Tufnol rod; headphones, flexes. etc.; latest radio 
publications, full range available; list s.a.e.; 
trade supplied.—Post Radio Supplies, 33, Bourne 
Gardens, London, E.4. [1454 

SITUATIONS VACANT 
Vacancies advertised are restricted to persons 

or employments excepted front the provisions 
of the Contr.)1 of Engagements Order, 1947. 
SUDAN GOVERNMENT. 

THE Poses end Telegraph Department require an 
executive officer (stores and workshops), aged 28 
to 35, for service in the Sudan; the duties con-
sist of taking full control of all stores work, 
stores accounting and costing, responsibility for 
ordering stores and general supervision over 
the workshops; candidates must have had wide 
experience in the handling and ordering of 
telecommunications stores, knowledge of stores 
accounting and costing and ability to control 
staff. 
APPOINTMENT will be either on long term 
contract on a salary scale £E.480 to £E.936 
with special post-services gratuity; or on Provi-
dent Fund contract at slightly higher rates of 
pay and different post-service benefits. 
COST of living allowance varying between 
£E.180 and £E.390 per annum according to the 
number of dependants. is at present payable, and, 
subject to certain limitations, an outfit allowance 
of £E.60 is payable on appointment; there is at 
present no income tax in the Sudan; free passage 
on appointment; full particulars and general 
information may be obtained on application to: 
Sudan Agent in London. Wellington House. 
Buckingham Gate. London, S.W.1. Please mark 
envelope " Telestores." 1.3785 
CROWN Agents for the Colonies—Applications 

from qualified candidates are invited for 
the following posts:— 
WIRELESS OPERATORS required for Govern-
ment of Falkland Islands Dependencies Survey 
for service in the Antarctic for one tour of 18 
or 30 months; salary £325 a year; free quarters. 
food and clothing and free passage in research 
ship leaving United Kingdom In October; candi-
dates. unmarried and not over 30, must be able 
to transmit and receive morse at 25 words a 
minute and be capable of maintaining Internal 
combustion engines and diesel generator sets; 
apply at once by letter, stating age, and full 
particulars of qualifications and experience and 
mentioning this paper to—The Crown Agents 
for the Colonies. 4, Milbank, London. S.W.1. 
quoting M/N/24761(3B) on both letter and 
envelope. [3116c95.- 
ROWN-

Agents for the Colonies—App Lions from qualified candidates are invited   
for the following post:— 
RADIO Telegraph Inspector required by Nigeria 
Government Posts and Telegraphs Department 
for one tour of 18 to 24 months. Salary £850 a 
year (including expatriation pay). Outfit allow-
ance £60. Free passages. The duties of the post 
are those of a construction foreman engaged on 
the installation of radio diffusion or relay systems 
including fitting central receiving stations with 
diversity reception receivers, aerial arrays, etc.. 
and subscribers lines and apparatus. Candidates 
should have had experience with a company 
operating radio relay services.—Apply at once by 
letter, stating age, whether married or single. 
and full particulars of qualifications and experi-
ence, and mentioning this paper, to the Crown 
Agents for the Colonies. 4, Millbank, London. 
S.W.', quoting M/N/24719 (3B) on both letter 
and envelope. [3609 
-VNGINEERS required for test and development 

work on electronic test equipment. Inter 
B.Sc. standard preferred — Apply Furzehill 
Laboratories, Ltd., oreham Wood, Elstree 1137. 

TELEVIradioSlem entiiroieerstre?.e eesd loorr prognrefsw3srittl:e 

ability; radio sales assistant also required.— 

ton, E.10. 
Apply " Leytonia Radio," 828 High Rd.. iL36e13- 

JulY, 1949 

B. T. S. 
THE Radio firm of the South, 

63 London Road, Brighton, 1, Sussex 
'Phone: Brighton 1555 

SPEAKERS 
BRAND NEW 

Goodman 's, Trans, Rola (as available,. 
5 inch 13 - ; 6 inch 14/-; 8 inch 161. 

including packing and postage. 

EDDYSTONE RECEIVERS 
Full range of components. 

All C.O.D. orders promptly executed. 
Send for Catalogue, 1 - post free. 

SPECIAL OFFER 

Owing to the great success of our 
SPECIAL PARCEL, many customers 
have repeated orders for 2 & 3 par-
cels, we are extending this offer for 
4 more weeks. The parcel contains 
50 resistors, 50 condensors, 24 valve 
holders, a good selection of tag panels, 
strips, screws; knobs, sleeving & many 
other useful components. All new, 
worth over £5. OFFERED FOR 
el ONLY, CARR. PAID. 
DO NOT MISS THIS OPPORTUNITY TO 

STOCK YOUR WORKSHOP 

LfOVNTRY UNSTALE ROAD, LUTON, BEIDS. 

Wadiospares. 

utility Parts 

The 

See rice En gi n ye is 

First Vhoiia 

MUMETAL and RADIOMETAL 
TRANSFORMERS and CHOKES 

As Specialists with many years of experi.•::,e we ran 
practically 'my type of t ranstormer 

or choke with a nickel I ron core f or tn:e on a band within 
the frequency range 

1 c/s to 150 kc,'s 
Available( or rapid delivery—Microphone Transformers, 
Input Transformers, Line Transformers, Pickup 
Transformers, Output Transformers, Rectifier Trans-
formers, Vibrator Transformers, High Fidelity 
Transformers, Recorder Transformers, Midget Trans-
formers, High Q Chokes, High Inductance Chokes, 
etc., with or without Mumetal Shields, 

MAINS COMPONENTS ARE ALSO STOCKED. 

SOWTER TRANSFORMERS 
E. A SOWTER, I-B HEAD STREET, 

COLCHESTER. 

Phone: COLCHESTE . 
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OUR PRICES 
ARE LOWER 

Some Special 

JULY OFFERS 
RECEIVER R1 132A. The renowned 10-valve 
set covering 100-124 M, cs and incorpora-
ting tuning meter (0-5 AGC, attenuator 
control etc. A unique and high grade com-
munications receiver which will delight 
UHF enthusiasts. Circuit diagram included. 
Brand new and offered to callers for only 
£311916. Despatched in wooden crate, carriage 
paid, for ONLY E4/10/-. 
POWER UNIT No. 3. Especially suitable 
for the above receiver. We anticipate a small 
delivery of these, and those interested should 
make further enquiries immediately. 
RECEIVER R3084. Valve line-up : 7 EF50, 
2 EF54, I EC52, I VU39A, I HVR2 and I 
EA50 : together with 30 Mcis I.F. strip. THE 
MOST POPULAR EQUIPMENT FOR CON-
VERSION TO A VISION RECEIVER ! Circuit 
diagram, and modification instructions issued 
with each receiver. Brand new in maker's 
original wood crate. ONLY 67/6, plus 5/- carriage. 
RECEIVER R1224A. A communications 
receiver of sterling quality and outstanding 
performance, the RI224A contains the fol-
lowing valves : 2 VP23, FC2A, 210LF and 220-
PA. Frequency coverage is 30-300 metres. 
Highly commended for operation aboard 
trawlers and similar craft, and ideal for your 
• Den.' Batteries required are 1-1.T. I20v., 
G.B. 9v., and L.T. 2v. Circuit diagram in-
cluded. Absolutely brand new and complete. 
ONLY 01/19/6, plus 7/6 carriage. 

H.R. 'PHONES FOR ABOVE. 2,000 
ohms each phone. SGB type. Brand new but 
less headband. Only 5'. per pair, post free. 

RF UNIT TYPE 24. Brand new in maker's 
original packing. Can be rapidly modified for 
use in conjunction with RI355 video receiver. 
Concise instructions supplied upon request. 
12/6 only. 

6in. MAGNIFYING LENS. Enhanced 
clarity and definition assured. ONLY 25/, 
COMPONENT MART: OUTSTANDING VALUE. 
460 kcis I.F. Transformers, 4/6 per pair. 
8 x 16 mfd. 450v. wkg. electrolytics, 3/. each. 
50 mfd. 12v. wkg., 10d. each. I gross or lw. 
resistors. Good assortment, 12/6. 2-gang 
.0005 condensers. Standard size, best quality, 
4/6 each. 
HUNDREDS OF OTHER SIMILAR BARGAINS IN 
STOCK. SEND FOR OUR LATEST COMPONENT 

LIST " W.W." 

OUR TELEVISOR 
Last month's feature of our 19 guinea Televisor 
has created enormous interest. It should be 
emphasised that at this price all Brand New 
valves and components-down to the last 
nut and bolt-are supplied. The use of valves 
stripped from ex-R.A.F. Units ensures a 
corresponding reduction in price. No less 
than 17 pages of full and comprehensive data, 
including point-to-point wiring diagrams, 
are available at only 5'. post free. Clarity 
and definition of our Televisor equals that of 
many commercial models. Come and see 
for yourself during viewing hours. 

YEARLY CLEARANCE SALE 
DON'T FAIL TO PAY US A VISIT THIS 
MONTH. OUR ANNUAL STOCKTAKING 
SALE IS NOW IN FULL SWING, AND WE 
ARE OFFERING MUCH USEFUL EQUIP-
MENT AT REALLY BARGAIN PRICES. 

Best buy at Britain's 

CHARLES BRITAIN 
(RADIO) LTD. 

11, UPPER SAINT MARTIN'S 
LANE, LONDON, W.C.2 

ALES engineer for oscillographic equipment, 
good opening for young man with suitable 

experience and initiative; London area.-Box 
6910. [3759 

A
PPLICATIONS are invited for Electronic En-
gineers and Mechanics for reconditioning 

V.H.P. wireless equipment; Wellington-Salop 
area.-Box 6918. f3784 IVERRANTI, Ltd.. Moston Works. Manchester. 

have staff vacancies for engineers and 
,cientists of all grades in connection with long-
term development work on an important radio 
telecontrol project. 

Development Group Leaders. To take 
charge of large development groups. Qualifica-
tions include a good degree in physics or elec-
trical engineering and extensive past experience 
in charge of development projects. Salary ac-
cording to qualifications and experience in the 
range £1.200-£1.600 P.a. 
lii) Development Section Leaders. To take 
charge of sections in the above groups. Quali-
fications include a good degree in physics. or 
electrical engineering or its equivalent anti pre-
vious experience in any of the following fields: 
Radar, radio communications, microwaves, servo 
control, electronic circuits. etc. Salary accord-
ing to qualifications and experience in the range 
E.750-E1,200 pe. 
(iii) Engineers and Scientists. Qualifications 
Include a good degree in physics or electrical 
engineering or its equivalent and preferably 
some experience in the fields given in Section 
(ii). Salary according to age and experience 
in the range E400-£750 pe. 
(iv) Designers and Draughtsmen. Section 
leaders, draughtsmen and junior draughtsmen. 
Preferably with previous experience in the tele-
communications or allied fields. Salaries based 
on A.S.E.D. rates, with allowances for special 
qualifications and experience. 
THE company has a staff pension scheme and 
will give housing assistance in special cases. 
APPLICATIONS should be addressed to the 
Staff Manager. Ferranti, Ltd., Hollinwood, 
Lancs. f3646 

3 minutes from Leicester Square Station) 
Telephone : TEM 0545. 

Shop hours : 9 to 6 p.m. 9 to 1 p.m. Thursda , 
OPEN ALL DAY SATURDAY. 

SALES engineer, experienced in selling radio 
test gear and electronic equipment to in-

dustry, required by small group of companies, 
London headquarters; write giving date of birth. 
full details of experience and remuneration re-
quired to Box 6842.13697 
LIOREMA/4 to take charge of transformer divi-
1 sion of West Country manufacturers; ex-
perience of coil winding and assembly of trans-
formers up to 50kva essential, and some previous 
executive experience desirable; give details of ex-
perience with dates to Box 6837. [3685 PILOT RADIO. Ltd., requires immediately 

fully experienced chargehands for radio 
and television assembly lines; five day week 
with good rates of pay. Apply or write to 
31 ,37. Park Royal Rd. N.W.10. f 3634 
MILECTRONIC technician required by Oxford 
_124 University laboratory to design, construct 
and maintain apparatus and test-gear used for 
research: experience of electronics other than 
radio desirable; wages according to University 
scale.-Apply, giving full details to Box 6778. 

[3625 
"PROGRESSIVE firm of radio and electronic 
1 manufacturers, in N.W. London area, re-
quire senior design draughtsman to take charge 
of drawing office, experience in radio and tele-
vision design essential.-Apply in writing, stat-
ing experience, salary required, etc., to Box 
6784. [3660 W ANTED. service engineer for elec. control 

initruments, preferably conversant with 
automatic telephone technique; required to travel 
servicing apparatus after training at works, good 
personality, opportunity advancement. age 25-35: 
£400-E500 according to qualifications.-Box 
6782. 13652 
TNTERESTING vacancies now exist for senior 
1 intermediate and junior draughtsmen on 
industrial electronic equipment with large well-
known engineering company in their office near 
Victoria Station. London.-Please quote Ref. 
D6/59. and aPPlY. giving full particulars. to 
Box 6780. (3645 
MILECTRICAL component manufacturers re-
1'4 quire man for maintenance of test equip-
ment; applicants must be experienced and 
possess good knowledge of radio and valve 
technique; West London area; five-day week; 
write stating age, experience and wages required 
to Box 6838. 13688 RADIO engineer for technical publications 

dept., with experience of compiling service 
literature on domestic radio and television re-
ceivers.-Applications by letter only. stating age, 
experience . and qualifications, salary, etc. to 
The Personnel Manager. Bush Radio, Ltd., Power 
Rd.. Chiswick. W.4. [3610 
T-j> ADIO and electronic development engineers. 
I, senior and junior draughtsmen, radar 
mechanics. Hr, repairers, radio prototype wire-
men. Inspectors, testers, television and P.A. 
equipment service engineers, and other positions 
vacant.-Technical Employment Agency, 179. 
Clapham Rd.. S.W.9. (Brixton 3487.) Mtn LARCIE electrical engineering firm in South 

London with international connections, has 
vacancy for responsible senior design engineer: 
applicants must have first-class experience in 
developing 50 cycle and A.F. electronic equip-
ment to production stage and a feeling for light 
mechanical designs; University degree preferred; 
very interesting permanent appointment: state 
age and salary required.-Box WW80. L.P.E. 
110 St Martin's Lane W.C.2. I342é 

CLYDESDALE 
For Ex-Services Electronic Bargains _ 

Brand New, in maker's cartons. BC. 
456 Speech Modulator. A unit of the 
SCR-274-N (Command) Equipment. Employ-
ing screen modulation, complete with valves, 
1625, 1215, and stabilizer VR105/30, Trans-
formen, chokes, etc. ( less Dynamotor), in 
metal case 101 x 71 x 41m. CLYDESDALE'S 
PRICE ONLY, 19;6 each. POST PAID. 
Circuit of BC-456 available at 1/3 each. 

Bendix MI-4A Amplifier. Two valve, two 
stage, audio amplifier with built-in 24-volt 
vibrapack, 12S.17, 25L6, fully smoothed. 
complete with transformers, etc., in metal 
case 13 x 81 x 31in. CLYDESDALE'S PRICE 
ONLY, 35,'- each. POST PAID. 

Ex-R.A.F. RI 155. As a 9-valve com-
munications receiver for 200/250-v. A.C. 
Mains. 

Receiver Unit with 7 valves VR99 (X65) 
3,VR100 (KTW6I) 2/VR101 (DH63) VR103 
(Y63ME) 5 switched bands:-

18-7.5 mcs. ( 17-

40 metres) 

7.5-3 mcs. (40-

100 metres) 

1500-600 kcs. 

(200-500 metres) 
500-200 kcs. (600 

-1500 metres) 

200-75 kcs.(1500-

4000 metres) 

S.M. Drive, BFO, AVC, MVC, etc., metal 
case 61 x 9 x 9m. 

Power/Output Pack with 2 valves EL35, 
U50 8in. mains energized speaker, mains 
trans. output trans. Tone control and 
ON/OFF switch, metal case 14 x 14 x 7m. 
Complete with circuits and linking cables, 
plugs, etc., CLYDESDALE'S PRICE ONLY 
£18,10/0 both Units. CARRIAGE PAID. 

Brand New. Reflector Aerial ( MX-137/A) 
E. 175. Afirst-classTransmitting and Receiving 
Omnidirectional Antenna, in original moisture 
proof carton with assembly instruction. 
CLYDESDALE'S PRICE ONLY 5;6 each. 
POST PAID. 

Brand New. R.C.A. Vibrapack. E.952. 
Input 6 volts. Variable output, 200-240 v. 
40-50 ma. Controlled by 4 position output 
switch, complete with 6p UX synchronous 
vibrator. 014 rectifier, in metal case, 41 x 4 x 
6in. CLYDESDALE'S PRICE ONLY 29/6 
each. POST PAID, 

Brand New. E.I69. Moving Coil Head-
phones. 40 ohms each earpiece, total imp. 
80 ohms, sealed and moisture proof fitted 
with rubber covers, wire headband and 
canvas nape-strap. Y cord 7h. long. CLYDES-
DALE'S PRICE ONLY 12/6 per pair. POST 
PAID. 

Co-Axial Cables, any length supplied. 
12 mm. 52 ohms. solid core at 6d. per yd. 
Minimum 20 yd., I0/- post paid. 

12 mm.80 ohms. Airspaced core at 9d. per yd. 
Minimum 20 yd., 15/. post paid. 

12 mm. 90 ohms. Airspaced core at 7d. per yd. 
Minimum 20 yd., 11/8 post paid. 

10 mm. 110 ohms. Airspaced core at 7d. per 
yd. Minimum 20 yd., 11/8 post paid. 

All goods advertised or in our list can be 
ordered from any of our branches, in England 
and Northern Ireland, or direct from :- 

CLYDESDALE ScuoPLPTSY 
2 BRIDGE STREET, GLASGOW, C.5 

'Phone: SOUTH 2706/9 

Send now for new illustrated I12-page List 
No. 5. Please Print name and address. 
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THE 

Q5R9 AERIAL 
of 

FOLDED DIPOLE AND 
MULTI-ELEMENT DESIGN 

for 

TELEVISION 
AT ITS BEST 
l'heee aerials, :already popular n 
the South fo- frInee and dillicult 

.• owild.W rrr. the 

MIDLANDS SERVICE 
* Folded dipole for wideband pick up. 
* Full resolu ion of sidebands, optimum match. 
* Multi-element design for high torqued grin. 
* Great strength, low windage, minimum weight. 
MOP of high duty alloys by experts In short wave 
arrays, these aeries give you Television at it. beet; 
1,1e dednition, low interferunce, long range reception. 
* F02. Folded dipole with reflector, 85/15/, 
* FD3R. Folded dipole with triple reflector. 
* PD3E. Folded dipole, reflector and director. 
* FD2V. Tuneable to 45 or 61 inc/a bands. 
* F/TB. Two band omnidirectional dipole. 
4,, mantled to the G.P.O. Engineering Dept. and to 
4' tpet own, for the London transinlmelon. 

E.M.D.O. LTD., MOOR LANE, STAINES. 

HIGH VOLTAGES 
ARE OUR BUSINESS 
If ycu want the best in Transformers 

fcr Television, Pho'o-Flash, Neon 

Lighting, etc., why not consult us ? 

MILLET & HOLDEN LTD. 
BIRCHAM WORKS, BIRCHAM ROAD, 

SOUTHEND-ON-SEA, ESSEX 

Phone: Southend 68409 

•-
The frequency of any type or make 
of Quartz Crystal Unit will be 
measured, and a calibration certifi-
cate issued. Crystal Units are re-
turned to the customer within 48 
hours. For further particulars 
write for leaflet QC. 4812 to:— 

SALFORD ELECTRICAL INSTRUMENTS 

LTD_ Pee Works Silk Street, Salford, 3 

pILOT RADIO, Ltd., requires immediately ex-
perienced testers and fault finders for 

radio and television alignment; live day week 
with good rates of pay. Apply or write to INDUSTRIAL 
31/37. Park Royal Rd., N.W.10. I-3635 

OOD class S.W. London retail shop handling 
kill- television, radio, records, agencies H.M.V. 
Pye, Decca, Eke°, Hoover, etc.. requires good 
keen live salesman capable of acting as manager 
when necessary; write stating experience, refer-
ences and salary required, to Box 6834. L3673 
A N engineer required for the design and con-

struction of special purpose electronic test 
gear by large company in East London; appicants 
should have technical education to at least 
Wgher National standard and previous experience 
of this work.—State age, experience and salary 
required, to Box 6878. 13709 RADIO engineer required for work in London 

on domestic receiver designs for export; 
applicants must have had previous experience of 
this work, and preferably at least one model 
successfully mass-produced; send particulars of 
education, training and experience, also date of 
birth and salary required, to Box 6841. I 3696 

W ANTED immediately, electronic draughts-
men with at least 2/3 years' experience in 

diagrams, mechanical design and layout of 
electronic industrial and laboratory equ.pment; 
permanent positions offered in the Midland-
area; salary according to qualifications and ex-
perience.—Apply quoting ref. D6/58 to Box 6777. 
A PPLICATIONS are invited from engineering 
▪ and physics graduates by the Research 
Laboratories of Th.- General Electric Co., Ltd., 
East Lane, North Wembley. Middx., for work 
on telecommunications equipment and radio 
navigation aids; details of age, academic record 
and experience should be sent to the Personnel 
Officer. [3687 

AOJO service engineer required for provin-
▪ cial firm of high standing, must be to first-
class technical standard, and have considerable 
practical experience, knowledge of television an 
advantage; wage according to ability and con-
firmed after one month's probation. Apply to 
Messrs. Barnes & Avis, Ltd., 140/1, Friar St.. 
Read. rig. Berks. [3635 
13i ADM-ELECTRONICS techn:cian required by 

Boilits Pure Drug Co., Ltd., Nottingham. 
f r their plant laboratory with ability to con-
struct, service and trace faults in industrial elec-
tronic equipment such as pH meters, d.c. and 
a.c. amplifiers and R.F. generators.—Applica-
tions. stating salary required. to Personnel Mln-
ager, Station St., Nottingham. /3671 

DESIGNER-DRALIOHTSMEN required for 
mechanical design of radio compments, 

receivers, television and electrical domestic 
appliances; applicants must have had three years 
experience on at least one of these products; good 
salary paid to men with ability and qualifies-
tions.—Apply in writing to Ref. S.E., Messrs. 
Burndept, Ltd., West St., Erlth, Kent. [3608 
UNGLISH ELECTRIC Co.. Ltd. Stafford. re-
-1-4 quire urgently electronic draughtsmen of 
all grades for research development and produc-
tion drawing offices; experience in this field 
essential; good conditions and prospects.—Please 
quote Ref. 13.0.53 when sending full details to 
Central Personnel Services, English Electric Co.. 
Ltd. 24-30. Gillingham St.. London. S.W.1. 
A N assistant engineer Is required for radio 
ri, laboratory in the Witham area; applicants 
should have previous experience in a radio de-
velopment laboratory and should be between 23 
and 30 years of age; salary will be in accordance 
with qualifications and experience.—Applications 
should be made in writing, with full details, to 
Personnel Manager, The Plessey Co., Ltd., Ilford. 

[3607 
A. H. HLINT, Ltd., have vacancies for laoora-
• tory engineers for work on design and 
manufacture of capacitors; duties will require a 
basic knowledge of power and radio frequency 
engineering with a general understanding of 
applied physics and chemistry; previous work on 
-upacitors not essential.—Write or call, A. H. 
Hunt. Ltd., Bendon Valley, Garratt Lane. 
Wandsworth, London. S.W.18. [3596 

BRITISH INSULATED CALLENDER S 
CABLES, Ltd., require a Physlscist for the 

development of sound recording media; candi-
dates should be experienced in physical, electro-
magnetic and electroacoustic measurements 
and be capable of carrying out development 
work on own initiative; permanent position; 
salary according to age and qualifications. 
Apply in writng to Staff Officer. B.I.C.C.. Ltd.. 
Prescot, Lancs. f 3643 

EQUIRED by a firm engaged in, the develop-
lb ment and design of telecommunication 
equipment near Maidenhead, engineers having 
degrees in physics or engineering science, pre-
ferably with experience of electronic switching 
technique; salary scale with annual increments 
and pension fund; starting salary according to 
experience and qualifications. Apply in writing 
Box No. 454. Dorland Advertising, Ltd., 18-20. 
Regent St.. S.W.1. [3636 

F OREMAN 
required for assembly shop con-

cerned with the manufacture of radio re-
ceivers and associated equipment—situated in 
West London district; applications will only be 
considered from people who have had previous 
experience of mass production of radio receivers, 
and who are capable of controlling up to 400 
female operators; when writing please give full 
information of previous experience and state 
salary requ'red — Box 6781 13651 

FINISHING 

CRACKLE 
STOVE ENAMEL • ALL COLOURS 
Stoving ovens and spray service at your disposal, 
Prompt return after final inspection. t. hassis. 
Fanels, Cabinets, Photographic Equipment, etc. 
Black 1/.. Colours 1/3 per sq. ft. ( Flat surfaces, one 
side). Carriage extra. Special quantity quotations. 
We make anything in metal to your requirements. 

Full particulars on request. 

Buccleuch Radio Manufacturers 

6 Wheatfield St., Edinburgh, 11 
Gra, • Therm Telephone 6-1596 

HIGH FIDELITY RiPRODUCTION 
Our high fidelity equipment includes 212..F. 
feeder, 8 gnu., local station feeder, 5 gns., 
6 watt amplifier 20-20,000 cycle response, 
12 ans., 5 watt amplifier with tone control 
stage, £14 tos. Data sheets on request. 

ELEG, 0 • 

—11F% Etili'MENTS-
18 BROAD RD., WILLINGDON, SX. lj 

TELEVISION RECEIVERS 
SCANNING and FOCUS COILS 
TIME BASE COMPONENTS 
7KV. EHT. RF. UNITS and 

TRANSFORMERS 
Publications pos' free 

HAYNES RADIO LTD. 
Queensway, Enfield. 

WE OFFER 

A large range of used and new Test 
Equipment, Converters, Recorders, 

Amplifiers, Motors, Transformers,etc. 

All guaranteed and at very attractive 
prices. 

We buy good modern used equip-
ment of all types for spot cash. 

UNIVERSITY RADIO LTD. 
22 LISLE STREET, LONDON, W.C.2 • 

Tel : GER 4447 & 8582. 

The "ADCOLA" Soldering Instrument ,r.ztle à1 

r - 
; . 

te-i= 
Designe7I -for Wireless Assembly 

and Maintenance. 
Working temperature reached in I mina., 

consumption 25 watts, weight 24 ou. 
Supplied in voltage ranges from 6,7v. to 230/250v. 

diam. Copper Bit (standard model) 22/6. 
diam. Copper Bit 25/, 

Replacement Unit Bic Elements available. 
British and Foreign patents. 

Sole Manufacturers' 
ADCOLA PRODUCTS LIMITED 
Alliance House, Caxton Street, London S.W.I 

Write or Phone. WH . 0030. 
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GILDING THE LILY ! 

NOW 
THE NEW AND IMPROVED 

MODEL 40 3 - WAVEBAND 

COIL PACK 

(with R.F. stage) has been even further im-
proved by the incorporation of CERAMIC 
wave-change switching ! 

Send stamp for full details of this unique 
and compact unit. The price 2 Still only 
42/. inclusive. 
The new 40 Tuning Unit is now ready at 
76/9 incltrive. Comprising 40 Coil Pack and 
465 kc 'FT's 3/gang and attractive Dial. The 
unit aligned and sealed. 

Our famous 2/6d. "Home Constructor's Hand-
book" is still available to "W.W." readers 
for 11- — a veritable goldmine for radio 
constructors 

RODING LABORATORIES, 
70 LORD AVENUE, ILFORD, ESSEX 

• % ti'll/mg:le e 

Radiogram 
Equipment 

MODEL A70. 6 valve all-wave modern 
superhet chassis with tuning indicator, tone 
control and radiogram switch. The ideal 
rep!acement chassis. £ l4 14 Od. plus £3 3 3d. 
Purchase Tax. 

MODEL 70 TU. As above but as 3 valve tun-
ing unit feeding model 77 amplifier a O Od 
plus 34/10d. Purchase Tax. 

MODEL 77. 4 valve push pull amplifier with 
2 6V6 fed by phase invertor. Approx. 8 watts 
output £9 5 Od 

AVAILABLE AS KIT r Blueprints  4F. 
OF PARTS 

Send for leaflet to: 

THE TELERADIO CO., 
157, Fore St., Edmonton, N.18 

MRS: FAIREY AVIATION Co.. Ltd.. Hayes. 
Middx. requires engineers with experience 

of electro mechanical servo mechanism control 
circuits or auto-pilot design for research divi-
sions U.K. and Australia; applicants should be 
capable of undertaking research and develop-
ment work on the above; university degree or 
equivalent an advantage.—Apply to Personnel 
Manager. 13389 
TNSTKIMENT engineer, urgently required by 

the Division of Atomic Energy ( Production). 
Risley, Nr. Warrington, to be responsible for 
the selection, provisioning and commissioning of 
instruments for the Atomic Energy Factories; the 
range of instruments to be covered is maims( 
electronic, and for the most part comprises 
in3truments for the measurement and control 
of radio-activity and the application of elec-
tronics to industrial processes control; experience 
in this type of work is necessary. 
CANDIDATES must either be corporate mem-
bers of one of the Institutions of Civil. Mechan-
ical, or Electrical Engineers or have passed exam-
inations recognized by any of these Institutions as 
granting exemption from sections A Ss B of 
their examination for associate membership. 
SALARY will be on the inclusive range of. E720— 
ROOD Ï..a. inc., according to experience and 
qualifications. 
APPLICANTS will normally be confined to 
natural born British subjects, born within the 
United Kingdom or in one of the self-governing 
Dominions, of parents sea born in the United 
Kingdom or one of the self-governing 

APPLICATIONS giving full particulars of quali-
fications and experience, should be forwarded 
to Staff Section. Ministry of Supp.y. Division 
of Atomic Energy (Production), Rsley. Nr. 
Warrington, Lancs. [3628 

BRITISH EUROPEAN AIRWAYS invite app.i-
cations for the post of planning engineer 

(radio) at their head office, for duties mainly 
in connection with the provision of spares and 
equipment; applicants should have extensive 
knowledge of modern aircraft radio and radar 
equipment and must have had experience in the 
actual maintenance methods used on such equip-
ment, but prime consideration will be given to 
app.leants also having a background in engin-
eering planning methods requiring an analytical 
mind; salary £480 rising to £555; the passing 
of a medical examination will be necessary.— 
Application should be sent to Personnel Manager. 
B.E.A. Head (Mice. Ruislip. Middlesex. [3630 
QTANDARD TELEPHONES dt CABLES, Ltd., 
(..7. invite applications for the following situa-
tions in their valve works at Foots Cray, Skimp. 
Kent: (1) a technical assistant for factory valve 
engineering with at least 10 years experience of 
this kind of work, and having minimum academic 
qualifications equivalent to Higher National Cer-
tificate; (2) a fully qualified development engin-
eer with suitable degree and having substantial 
experience in electron optics; (3) a chemist with 
the necessary exprience and qualifications for 
undertaking important process development 
studies concerning the chemistry of valve produc-
tion; good salaries will be paid to those engaged. 
—Applications for the above situations should 
give full details of qualifications and experience. 
and be addressed to the Personnel Officer at the 
above address. [3631 
A DMIRALTY require for services at various 

experimental establishments in the south 
of England draughtsmen experienced in elec-
trical and/or mechanical engineering; a know-
ledge of electronic engineering will be an ad-
vantage. Appointments will in the first instance 
be in an unestablished capacity, but there will 
be an early opportunity to compete for estab-
lished appointments. Commencing salary will 
be assessed according to age, experience and 
location of employment within the range of 
£283-£525. Candidates must be British sub-
jects and have served an engineering appren-
ticeship or had equivalent workshop experience 
of at least 3 years. They should possess the 
Ordinary National Certificate, and if over 23 
years of age should normally possess the Higher 
National Certificate (or equivalent). Applica-
tions, stating age and details of technical quali-
fications and apprenticeship (or equivalents) and 
workshop and drawl office experience, should 
be se nt to Admiralty C.E.II. Room 88). Empire 
Hotel. Bath. Origins testimonials should not 
be forwarded with application. Candidates re-
quired for interview (at London or Bath. which-
ever is nearest) will be advised within two 
weeks of receipt of application. 13644 

SITUATIONS WANTED 
"IG1X-SIGNALS officer wants job. London or 
324 abroad; wide experience of radio subjects. 
knowledge of languages. etc.. will tackle any-
thing; age 30.—Box 6877. [3708 

EX-FOREMAN of Signals. 26, just demobbed. 
12 years service exp.. telecom «mint., strong 

maths, keen ham. good driver, seeks prog. posi-
tion anywhere.—Box 6840. [3691 
MIX-R.A.F. wireless mech.. 21, experienced in 

commercial radio sales dr service, seeks 
position as representative to firm dealing in 
audio or radio equipment —Box 6876. [3705 

CHIEF signals officer (35). leaving India. free 
Sept.. desires technical appolntment. ex-

port radio test gear or stmllar.—Apoly Tower 
House. Uplands Rd.. S. Benfleet. Essex. f3641 
CIHARTERED secretary with 30 years corn-

menial experience (1.4 in radio concerns) in 
accountancy, costing, organizing, marketing. 
publicity. etc.. seeks increased responsibility with 
progressive company.—Box 6783. 1.365. 

«ON YOUR METAL' instantly! 

The M.O.S. 

METAL DETECTOR 
Modified from the famous Mine Detector 
Polish No. 3, this equipment is now supplied 
complete with batteries and ready for use with-
out any adaptation whatever. Fully guaranteed. 
Equipment: 3-valve battery operated ampli-
fier in steel case, a shoulder haversack, two 
search coils with poles, junction boxes, pair of 
headphones, 2 spare valves, circuit diagram, 
log book, connecting cables and sensitivity 
measuring stick, operating instructions. Packed 
in robust transit case. 
Price, complete with batteries, £8.8.o (carriage 
and packing 151-.) 

Spare set of batteries, 
22/6. 

SpareService Manual, 
7/6. 

- - • 

RADAR TRANSMITTER T9 AFC42. 
This le a recent type U.S.A. jamming transmitter, con. 
Mating of s 919A (Photo Electric Cell) noise generator. 
followed by two BAC7 and one 111.07 amplifiers. A pair 
of 807 valves In parallel modulate, • pair of VHF TX 
triodes type 389A. A long lines tuned oscillator section 
is also incorporated. These nets contain numerous trot' 
grade components and can be modified for uee on 020 /drip. 
The full frequency coverage is 190.550 Mcia, the RF output 
at the higher frequency being In the region of 12 watt, 
Supplied in original cartons, with aerial aasembly. ALL 
BRAND NEW. £4. (Carriage and parking, 

Special Reduction for this month only. 
Whilst they last.... BRAND NEW RF 20 CON-
VERTERS in sealed cartons, complete with 3 
valves. Frequency coverage 20-30 Mc/s—tunes 
to 5 spot frequencies. 
CALL ir YOU CAN. ONLY 10/6 (rare. andpseiiug 3(6). 

THREE PHASE MOTORS 
Brand new 1/40th B.H.P. motora, designed for use on 
50 Yong, 50 cycles, 3 phase A.C. Speed, 2,500-2.750 r.p.m 
Spindle length, llin, and diameter 5/16thin. Price 26/-
(wrist,. Pei). 
A similar model to that aboye is fitted with a variable 
reduction gearing which, by the adjustment of tension on 
springs, will enable any given speed to be obtained from 
the motor (centrifugal governor). Brand new. Price 8110-
(earriage paid). 

RASTER CONTACTORS 
A beautifully made time eyri ch which runs approximately 
10 houre. Make and break twice per oecond. In sound 
proof case. Brand new, 7/6 
(yardage and parking I/O). 

Tern,c earl, with order. 

M.O.S. 

M.O.S. NEWSLETTER 
brings news of MI the beet 
that's going In ' surplus'. 
Send ed. for specimen 
copy or 5/.. for a year'. 

subscription. 

MAIL ORDER SUPPLY CO. 

33, Tottenham Court Road, London, W.1 
(Telephone : MUSeum 6667-8-Y) 
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VALVES for the 
WEST COUNTRY 
CONSTRUCTOR 

?dullard 

All the latest series from stock. 

AC DC SERIES WITH ESA BASES. Ell trn 101v. 
11 .1142, 1711 ; uAr42, 17/1; U1,41, 15 10 ; UY41, 
14 0. 
6.3 v. AC. SERIES WITH BSA BASES. EF42, the 

II.F. Pentode with slope of 9.5, 21/4; ECH42, 
171 ; EAP42, 171 : EB4I. 12 10 ; FLu , 15/10 
liso 15,10; EZ40, 14/0; EZ41, 14 0. • 
4.3 v. Miniature Series with all-class B7G Bases. ECM, 
I,, earth grid B.F. Triode, slope 9.5, 30/5 ; EACSI, 
30 5 ; ECC9I, 30 5 ; EF91, 214; Ei191 , 12/10; 
11.91, 1510; E Y..1, 14 0. 

Mullard 
VALVES FOR ALL PURPOSES 

G. N. PILL & PARTNERS 
49, COBOURG STREET, PLYMOUTH 

Telephone: 223? 

LOCKWOOD 
makers of 

Fine Cabinets 
and woodwork ol every descript-
Mn for the Radio and allied trades 

LOCKWOOD & COMPANY 
Lowlands Road Harrow, Middlesex. Byron ro; 

ACCURATELY and QUICKLY 
Chassis, E rackets, Shrouds, Conden-
ser and Transformer clips— 
TREPANNING steel or Aluminium 

Five sizes- 12 t., 36' 
from 

A. A. •rocu..s (vv), 
19 7a. WHITEACRE ROAD, 

ASHTON-UNDER-LYNE 

We have been accused of being too modest about our 
products Some of our customers have told us that 
the resultsobtained from our gearare very much better 
than they had expected from onr advertisements. So 
perhaps we should make it known that we believe the 
equipment we produce to be every bites good as, If not 
better in both performance and reliability than any-
thing else on the market, and that as we have paid 
particularattenti on to simplicity of design and elimina-
tion of all unnecessary frills ( of first importance in high 
fidelity equipment) we are able to market it at a most 
attractive price. 

We believe that results speak for themszlves, but 
should you wish to know more about our products a 
really comprehensive booklet, the IAN BAILEY 
BULLETIN No. 1 is being prepared and this will give 
performance figures, response cunt., etc., of all our 
equipment, together with an exhaustive technical 
description of them and a db.cus,ion on the problem, 
of high fidelity generally. 

AMPLIFIERS, TONE CONTROL UNITS, TUNER UNITS 
WHISTLE FILTERS AND GRAMOPHONE EQUIP-

MENT, AND THE IAN BAILEY REPRODUCER 
SERIES IL 

Incidentally we hope shortly to remove to more 
'lacions premises in the Oxford area, but In the 
meantime all communications should be directed to. 

ELMSLEIGH RADIO CO. 
1102 London Rd., Leigh-on-Sea, Essex 

Leigh-on-Sea 75168 

BUSINESSES FOR SALE AND WANTED 

pUBLIC address, small limited company for 
sale outright, at about £450; S.W. London. 

-Box 6836.13682 
I) electrical, television sales service, 
Lt prominent West-end location, living accom-
modation; complete with stock; £2,100.—Box 

[3673 
-13 ECORDING studio in centre of the highly 
IL musical area of North Staffs, good connec-
mu; a first-class asset to any similar established 

business; rent £30 p.a.; offers.—Box 6909. [3755 
IPPORTUNITY to acquire high-class electrical 

‘.7 manufacturing concern, specialised pro-
ducts; plant includes moulding presses, etc.: 
average turnover £3,500 per year. but capable of 
..,reat expansion; price £3,000 a.a.: ( Essex area.) 
Box 6879. [3714 

--/ OIITH Devon.- 01d-established radio and 
t electrical engineers returning approx. 
C10,000 per annum, audited accounts available 
'hawing good results, present hands 14 years. 
ell situated premises in main street, ingoing, 

including freehold property about £11.000.—For 
lull particulars apply to Alfred Smart dr Co.. 13. 
Kastcheap, E.C.3. [3623 

PATENTS 
IIHE proprietor of British Patent No. 567.462. 
I entitled " Electronic tube," offers same for 

Il'once or otherwise to ensure practical working 
n Great Britain.—Enquiries to Singer, Ehtert. 
stern and Carlberg. 28, E. Jackson Blvd.. 
chicago 4, Illinois fl S.A [3392 

TRANSLATIONS TECHNICAL translations by qualified science 
graduate linguists; quick service at reason-

able rates.—Box 5498. [3342 
FINANCIAL PARTNERSHIPS 

RADIO and electrical, Essex market pace, 
-Lt 80,7d agencies, requires partner.—Box 6906. 

[3743 
STOLEN 

Reward.—Sto.ea 13th/14th May. at 
B I.F., 0:ymp.a • A rinse Telecom Master 

Station serial 1030 and 2 eectronic test equip-
ments serials 1031 and 1067.—Frank Brown & 
Co.. 79, Bishopsgate. E.C.2. will pay the above 
reward to the c-nviction of the thief and re-
covery of the property intact or pro rata. [3775 

TECHNICAL TRAINING 
A .M.I.E.E.. City and Guilds etc.. on " No Pass 
.t11. —No Fee " terms: over 95% successes; for 
full details of modern courses in all branches of 
electrical technology send for our 112-page hand-
book free and post free.—B.I.E.T. (Dept. 388A). 
17. Stratford Place. London, W.1. 16270 

TUITION 
THE British National Radio School 

OFFERS you a career. 
WRITE to-day for free booklet describing our 
wide range of training courses in radio, Radar. 
telecommunications, principles, mathematics. 
physics and mechanics; correspondence and day 
classes 'for the new series of C. & G. examina-
tions; we specialise in turning " operator " into 
" engineers." and for this purpose our " Four 
Year Plan" (leading to A.M.I.E.E. and 
A.M.Brit.I.R.E.. with 9 C. & G. Certificates 
as interim rewards) is unsurpassed; our " guar-
antee has no strings attached."—Studies Direc-
tor. B.Sc.. A.M.I.E.E.. M.Brit.I.R.E. 66. Addis-
combe Rd . Croydon Surrey. (6811 
E NGINEERING careers and qualifications. 

£25 

BOTH Government and industry have announced 
and emphasised that young men with technical 
knowledge and qualifications must receive every 
chance to rise to the highest positions within 
their capacity, in post-war engineering and 
allied industry; write to-day for " The Engineer's 
Guide to Success "-200 courses free—which 
shows you how you can become A.M.I.E.E.. 
A.M.I.Mech.E.. A.F.R.Ae.S.. etc., and covers all 
branches in radio, automobile, mechanical, elec-
trical. production, aeronautical, etc. 
THE Technological Institute of Great Britain. 
82. Temple Bar House, London. E.C.4. f1776 
rr HE School of Electronics, Principal M. J. 

Truscott. M.A., Ph.D., B.Sc. 
CORRESPONDENCE courses in telecommun'ca-
Cons, radio and mathematics, special course for 
radio amateurs' licence, moderate fees.—Write 
Orthic Modern Institute, 72. St. Stephen's House. 
Westminster. S.W.1. [3686 W IRELESS officer's attendance and postal 

courses.—Wireless Sch.. Manor Gdns.. N.7. A.M.I.Mech.E.. A.M.I.E.E., City and Guilds. 
etc.. on " No Pass—No Fee " terms, over 

95% successes; for details of exams, and courses 
in all branches of engineering, building, etc.. 
write for 108-page handbook—free.—B.I.E.T. 
(Dept. 287B), 17. Stratford Place. London, W.1. RADIO ENGINEERING SCHOOL. Air Service 

Training, Ramble, Southampton, provides 
the best full-time training for responsible posi-
tions in Industry or aviation; students coached 
for C. dt G. Inter. and Final Certs. in radio-
or tele-communications; ; Graduateship of Brit. 
IRE.. M.C.A., radio engineer licence, and for 
air and marine radio officers' Icences; full de-
tails from the Commandant. [2260 
rr HE Institute of Practical Radio Engineers 

have available Home Study Courses in 
every phase of radio and television engineer-
ing, sPeeialising in the practical training of 
apprentices in the retail trade; enrolments 
limited. fees moderate.—The Syllabus of In-
structional Text may be obtained post free from 
the Secretary. I.P.R.E., Fairfield House. 20. 
Fairfield Rd., Crouch End. London N.8. f 1614 

THE COIL PICK-UP 
is ideal for use with 

Direct Recording Equipment. 

WILKINS & WRIGHT LTD. 
Holyhead Road, Birmingham, 21. 

" PER Inn ET" ELECTRODE 
Soldering and Brazing Tool 

Operates from 4 or b Volt Accumulator or Transtormer 

Post tree 

MAINS TRANSFORMER. 3 Heats. 35s. Post free. 

1-10LBOROVV 8. CO., 
71, Weymouth Bay Avenue, Weymouth. 

HIGH-Q AUDIO FRE-
QUENCY INDUCTORS 
A typi . al item tided in our Type 0.601 1 Kc. narrow 
band-pois filter is t hr Permalloy-cored Torold Ref . 713: 
Inductance 0.67 By. Q80 at 1 He. 
Case size, Ohs. x 2 ¡ in. x lin. Price £1 15s, Od. 

We invite your specification for special iodations/tibia 
the range 1 mHy-50 Hys., for frequencies rap to 200 Heal. 

LYNCAR LABORATORIES 
29, Camborne Road. Morden. Surrey. LIBertv 3247. 

RECOMMENDED by "Wireless 1Vorld" 
(See issue for November, 1948) 

Symbolic Method of Vector Analysis 
The "j" Operator Simply Exp'ained 

W. H. Miller. 3s. Post 2d. 

A.C. Network Analysis by Symbolic 
Algebra. W. H. Male, 4e.. Post 2d. 

CLASSIFAX PUBLICATIONS 
9 W hite Moss Avenue, Manchester, 21 

ELECTRONICS 

D RDP11D 
LTD. 

CRANMER AV. EAL NG.W 13., 

Tlansiourier and Col, Manilla' liners to the Trade 

For use on A.C. or D.C. 
020 and 100 850 volts. 

New popular model 12 6. 

Send for irverestine Leone. 
RI 4 

RUNBAKEN • MANCHESTER 1 

RADIO UNLIMITED 
"Return of Post " Mail Order Service. 

16, CARNARVON ROAD, 
LEYTON, LONDON, E.I0. 

* " The Sandringham " 
Portable A/C mains amplifier, complete in 
every detail, including Microphone and Radio 
Timer. 10 gns., rarr. paid. 
* Vortexion" CP.20.A 

Portable 15-watt amplifier for A/C mains or 
12 v. battery. £28, cari, paid. 
* Radiogram Chassis 
AC mains, 3 waveband, 6 valve superhet. 
Large attractive dial. Gram switching, etc. 
Complete in every detail. inc. speaker. 
£12 121., inc. tax. 

Hundreds of geniune bargains 
S.A.E. Catalogue. 
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1..11•S PROMPT & EFFICIENT 
SERVICE 

FOR 

CASH or EASY TERMS 

ARMSTRONG ALL-WAVE 
CHASSIS 

Various Models Available 

GOODMAN'S " Axiom Twelve" Speaker Unit 
Caclt price £8 8 0 

GOODMAN'S Standard ir Speaker 
Cash pris £6 15 0 

GOODSELL-VVILLIAMSON 
HIGH FIDELITY 
AMPLIFIERS 

A. C. BARKER'S New 1413A Speaker 
(See Advertisement p. 5) 

COLLARO Radiogram Units—various models 
AVO METERS—All in,n1,1 , available. 

PEERLESS RADIOGRAM 
CHASSIS 

Specification of all the aborc on noilest. 

When you purchase Radio Apparatus on 
L.R.S. Convenient Terms you deal directly 
with us from beginning to end, with no 
financial firm or other third party intervening. 
We shall be glad to quote for your requirements 
without obligation to purchase. 

PERSONAL ATTENTION TO ALL ENQUIRIES 

The LONDON RADIO SUPPLY CO. 
Est. 1925 

BALCOMBE, SUSSEX 

THE 

BRITISH NATIONAL 
RADIO SCHOOL 

ESTD. 1940 

where nothing is too much trouble 
and the Student is Always Right ! 
Where the half-truth catch phrase is 

unknown and 

The GOLDEN RULE still runs. 

Overseas Students Especially Welcome 

INDIVIDUAL COACHING BY POST 

in 

RADIO, TELECOMMUNICATIONS, 

RADAR - PHYSICS MATHS. 

All examinations C. & G., I.E.E., Brit. I.R.E. 

We can arrange for most examinations to be 

taken anywhere, aboard : hip or furthermost 

outpost. Free Booklet from 

STUDIES DI RECTOR 

BRITISH NATIONAL RADIO SCHOOL 

66, ADDISCONIBE ROAD, CROYDON 

Phone : Addiscombe 3341 

110 ADIO training—P.M.G. exams, and I.E.E 
1-1 Diploma; prospectus free.—Technical Col-
lege, Hull. [0611 

TELEVISION postal course for radio trade , 
1 Examination Board's diploma, also postal 
courses for P.M.G. 2nd and 1st class Certifi-
cates and Amateur Radio Transmitting licence. 
--Apply British School of Telegraphy. Ltd., 
179, Clapham Rd., London, S.W.9. (90 years' 
experience in coaching students in wireless 
telegraphy and allied subjects.) [2586 
MIELE POLYTECHNIC. 309, Regent St. W.1. 
I. Electrical Engineering Department. Idead of 
Department: W. H. Date, B.Sc. ( Eng.), M.I.E.E. 
FULL-TIME day courses are provided in Elec-
trical and 'Telecommunications Engineering. The 
courses, which extend over a period of three to 
four years. prepare for the Higher National 
Diploma and professional examinations and for 
the B.Sc (Eng.), Lond. Session 1949-50 begins 
on September 2005. 1949. 
EVENING courses in the above subjects and also 
in Radio Service Work commence en Monday. 
September 26th. The courses prepare for the 
Ordinary and Higher National Certificates and 
for the City and Guilds of London Institute ex-
aminations. New students will be enrolled on 
September 21st and 22nd. 6-8 p.m. 
PROSPECTUSES may be obtained on application 
to the undersigned.—J. C. Jones, Director of 
Education. 13774 
TMPROVED television course at greatly reduced 
1 price. Widening interest and increased en-
rolment enable us to reduce the price of our 
Basic Television Postal Course by 25%. At 
the same time the scope of the course has been 
Increased by including comprehensive material 
dealing with the latest television receiver tech-
nique. Full details of this and other courses 
in free booklet from—E.M.I. Institutes. Dept. 
W.W., 43, Grove Park Rd. Chiswick, London. 
W.4. Tel. Chiswick 4417/8. 13773 

TELEVISION.—The Gothic Television School 
1 specialises sci.e.y in training in television. 
all tutors possess university degrees and/or cor-
porate membership of professional institutions 
and are appointed individually to postal course 
students to ensure complete and thorough train-
ing; principals, M.B.E., B.Sc., M.BrIt.I.R.E., 
education committee members, etc.; courses 
assume no previous television knowledge and pro-
vide guaranteed training for Brit. I.R.E. and 
R.T.E.B.. examinations, numerous well known 
companies have adopted the school's basic tele-
vision course as standard television training for 
their staffs: moderate fees—Details from Gothfc 
Television School, 13. North Ave.. London. W.13. 

13039 
ROOKS. INSTRilleTIONS. Err 

" H OME Oonstructors' Handbook," the latest 
edition of this famous handbook contain-

ing circuits, radio constructional and servicing 
hints and complete catalogue, is now available at 
only 1/-; mail order only. 
SUPACOILS, 98, Greenway Ave.. London. E.17. 

[3779 

W EBB'S 1948 radio map of world, new multi-
colour printing, with up-to-date call sign.; 

and fresh information on heavy art paper. cl ,G, 
post 6d; on linen on rollers. 11/6, post 9.— 
Webb's Radio, 1-4, Soho St.. W.I. Gerrard 2089. 

BRASS, COPPER, DURAI., 
ALUMINIUM, BRONZE 

ROD, BAR. SHEET TUBE. S RIP WIRE 

3,000 STANDARD STOCK SIZES 

No Quantity too Smati List On application 

London: H.ROLLET & Co., Ltd. Liverp'1: 
6, Cbesbam Place, S.W.L Kirkby Estate. 

SLOane 3463 SIMONSWOOD 3271 3 

SPECIAL OFFER 

10 WATT QUALITY AMPLIFIER KIT 
The Kit provide. everything neceseary for the con-
struction ola 5-valve 10 watt Quality Amplifier with a 
Push-Pull output stage incorporating negative feed-
back. The Amplifier will cover all normal requirements 
for the bowie or small hall and there le proviaion for 
three separate Inputs. selected by a switch. There is 
also space on the chassis for an additional microphone 
stage if this le required. Variable tone control is pro-
vided. All components are of the highest quality and 
include Woden Potted moine transformer and Impreg-
nated choke, and a ten Inch curved cone permanent 
,nagnetlou.lcpeakerwlth output t riteri forme r. 

Price of Kit complete C.6.10_0 
to the last screw- - 

Write at once for further details 

STANHOPE ENGINEERING CO. LTD, 
367-9, Chapter Rd., Cricklewood, London, N.W.2 

Teleph0. No.: Willesden 1142 3 Ma 

* Use DENCO MAXI Q" COILS High woli 
miniature size. 
Thereto one for all wavebands from 3.6 to 2,000 Tartre,. 
Wound with Litz on Polystyrene. Formers with 
adjustable Iron Duet Core.—Aerial, H.F., or Oscillator 
types available, 465 K/0 or 1.6 m/c. 
Prices—Ohaesi. Mtg., 3/9 (with React.. 419). or l in 
Baert ype, fit e Oct al Valve liolder,4/-(wit h React.,5, -.) 

THE NEW DENCO TELEVISION 
KIT OF PARTS 

* The Kit with a Name Behind , t. 
* Arrialined bv Amateur Conetructors for it e 
simplicity irt asSenitily and outetandingIT clear 
picture definition. 
* Employs recently developed circuit and 
component', including line fly.back ERT/output 
transformer unit, ready aesembled. 
Vision eection has 3 RF stages, Detector, Nolee 
Limiter and Video Amplifier. 
* Sultabk for use at all distances within the 
eon-ice area of the station. 
* The new miniature high elope B7G pentode 
vdveis are used in RF and video stages, etc. A 
total of 17 
* Circuit, layout and instructional data supplied 
ith each Kit. 
* All valves and CRT, Drilled Chaesie, etc., are 
included (Loudapeaker and 0.P. Transformer 
excluded.) 
Price complete, £36 ( P. Tax £8 11/-/. 
* A ,imitar Kit to the above incorporating a 
121n. C.R.T. le available at an additional coot 
of approx. £4,61-. 
The following 1111111+ will be available for sale 
aeparately, each complet e with Circuit'', Layout 
and Instructional D.da. 
* DTE3 RF. Out lit comieting of all coin-
punente, valve, and 91n. C.R.T., for vicios and 
sound sections up tn the detectoretages, Jim 
drilled eub-chrieels. 
Price— 814/15/-. Tax on Valves, etc., £3 16 7. 
* DTK3/TB. A similar outfit for time ba., 
cireulte including ready aadembled 
BUT. video amp., sync. separator, deflector and 
focus auembliee and main chatoie. 
• £115/5/- (Tax on Valves. 19/91. 
* DTE3iEtt Complete Power supply outfit 
texcluding EliT which le part of line output 
circuit), consisting of all components and rectifier 
valve: output 310 v. 225 lea. and 6.3 v. 7 a. 
(rect. heater winding also). 
priee — £6.713. Tax on Valve, 3/3, 

COILS Matched pair Midget T.E.E. for Medium and 
Long Wave., 5/9. 
Other available Denco Products are listed lu a most 
comprehensive and detailed Catalogue. Phi.° 9d. 

EXPORT AND TRADE ENQUIRIES INVITED. 

DENCO DISTRIBUTORS LTD., 
115, FLEET STREET, E.C.4. 

Tele: CENtral 5814 and 2280. 

S. EL H. RADIO 
Fi ntloy St., Darlington 

• 

Loud Speaker Bass 8« Treble Separator 
Complete kit of parts and instructions. 

Enables speakers of different impedance to 
be used for bass and treble and also gives 
control of amount of treble relative to bass. 
Model A 6Db per Octave. Cross 
over 1000 c.p.s.   £1 9 6 

Model B I2Db per Octave. Cross 
over 1000 c.p.s.   £2 12 6 

• 

Scratch Filter 15 0 
Gives a very marked reduction of scratch 

level without serious effect on treble response. 
• 

Variable Selectivity I.F. Transformer 
465 kits. Gives three degrees of Selectivity. 

Per pair El 0 0 
• 

TRADE ENQUIRIES INVITED. 



8o Wireless World July, 1949 

INDEX 
papa 

AA. Tools   78 
Ad. Aurlema Inc.   lb 
Adcola Products, Ltd.   76 
Advance Components. Ltd.   35 
Aerielice, Ltd.   33 
Airmec Laooratories. Ltd.   22 
Albert Mfg. Co.   66 
Allan. Richard, Radio. Ltd.   54 
Allen Components. Ltd.   '6 
Antiterence, Ltd.   Edit. 273 
Armstrong Wireless 8i Television Co.. Ltd. 67 
Ashworth, H.   16 
Automatic Coil Winder 8z Electrical Equipt  

Co.. Ltd.   1 
A.W.F. Radio Products. Ltd.   70 
B. 84 H. Radio   79 
Barker. A. C.   5 
Belling 8s Lee. Ltd.   45 
Berrys (Short Wave), Ltd.   63 
Bird. S. S., 8s Sons. Ltd.   54 
Birmingham Sound Reproducers, Ltd.   40 
Borough Polytechnic   72 
Bourne Instruments   80 
Brierley, J. H. (Gramophones as Record-

ings). Ltd.   5. 18 
Brighton Tele-Services   74 
Britain. Chas. (Radio). Ltd.   75 
British Institute of Engineering Technology 68 
British Insulated Callender's Cables. Ltd. 

Cover ii 
Britieth Mechanical Productions. Ltd.   so 
British National Radio School   79 
British Physical Laboratories   38 
Brown, S. G., Ltd   22 
Buccleuch Radio Manufacturers   76 
Bulgin, A. F.. as Co.. Ltd.   Edit. 279 
Bull, J.. its Sons   71 
Bull's Ex-Govt. Depot   so 
Bullers. Ltd.   14 
Cabot Radio Co.. Ltd.   
Candler System Co.   
Charles Amplifiers. Ltd.   
Chloride Electrical Storage Co._, Ltd.   
C. J. R. Elec. and Electronic Development, 
  38 

Cinema-Television, Ltd.   29 
Classifax Publications   78 
Clydesdale Supply Co.. Ltd.   75 
Cohen, D.   30 
Collaro. Ltd.   7 
Cosmocord, Ltd.   3 
Coulphone Radio   53 
Coventry Radio   74 
Davis, Alec. Supplies. Ltd.   18 
Denco Distributors, Ltd.   79 
Desoutter Bros., Ltd.   13 
Drayton Regulator & Instrument Co.. Ltd  26 
Dubther Condenser Co. ( 1925). Ltd. 
Dupley Electronics, Ltd.   

Edison Swan Electric Co., Ltd.   9, 36, 51 
Electradix Radios   83 
Electric it Musical Industries. Ltd.   48 
Electrical Trades Union. The   68 
Electro Acoustic Developments   76 
Electro Technical Assemblies   68 
Electronic Instruments. Ltd.   58 
Elmsleigh Radio Co   78 
Emdo, Ltd.   76 
Enock. J.. Ltd.   36 
Erie Resistor. Ltd.   Cover iii 
Erskine Laboratories, Ltd.   6 
Eta Tool Co. (Leicester), Ltd.   10 

Fitton. R. N., Ltd. (Ambassador Radio)   56 
Fluxite. Ltd.   67 
Frith Radiocraft, Ltd.   34 
Furzehtll Laboratories. Ltd.   8 

56 
74 
16 
28 

78 

TO ADVERTISERS 
PAGE 

Galpins    85 
Gardners Radio. Ltd.   46 
General Accessories Co., Ltd., The   so 
General Electric Co.. Ltd   27, 32 
General Lamination Products. Ltd.   36 
General Sonic Industries   53 
Glaser L.   74 
Goodmans Industries. Ltd.   35 
Goodsell, Ltd.   5, 10 
Gray, A., Ltd.   58 

Hadley Bros.. Ltd.   34 
Hartley, H. A., Co.. Ltd.   62 
Haynes Radio, Ltd.   76 
Henley's W. T., Telegraph Works Co.. Ltd  66 
Henry's   73 
Hill 1fs Churchill, Ltd.   70 
Hivac, Ltd.   24 
Holborow as Co.   78 
Holt, Stan   72 
Houghton az Osborne   70 
H. P. Radio Services, Ltd.   16 
Hunt. A. H., Ltd.   57 

Imhof. A., Ltd.   Edit. 271 
Industrial Electronics   20 
International Correspondence School Ltd  32 

Jackson Bros. (London). Ltd.   

Kerry's (Gt. Britain). Ltd.   
Kershaw. S.   

55 

28 
60 

Lasky's Radio   69 
Lawrence, G. as Co   58 
Leak. H. J. as Co., Ltd.   25 
Lockwood as Co.   78 
London Central Radio Stores   24 

e? 
London Television Co., Ltd., The   58 
Lowther Mtg, Co.   74 
Lustraphone. Ltd.   58 
Lyncar Laboratories   78 

L.C.C.—Norwood Technical College 
London Radio SuPPIT Co. 

Mall Order Supply Co.   
Marconi Instruments. Ltd.   
Marconi Wireless Telegraph Co., Ltd.   
McMurdo Instrument Co., Ltd.   
Measuring Instruments ( Pullin). Ltd. 
Metro Peg. Ltd.   37 
Midland Instrument Co.   64 
Millett 88 Holden. Ltd.   76 
Modern Book Co.   72 
M.R. Supplies Ltd.   28 
M.S.S. Recording Co.. Ltd.   33 
Mullard Electronic Products, Ltd. .. 37, 42. 50 
Multicore Solders, Ltd.   Cover iv 

77 
12 
4 

44 

Regard. Ltd.   14 
Newman, J. as S., Ltd.   56 

Oliver Pell Control. Ltd.   54 
Osmor Radio Products, Ltd.   30 
Oxley Development Co., Ltd.   36 

Painton as Co., Ltd.   2, 57 
34 

Parker Barth) Corpn., Ltd.   8 
48 

Partridge Transformers, Ltd.   61 
Pearce, T. W.   68 
Pennine Amplifiers   72 

Park Radio 

Parmeito, Ltd. 

Mg 
Philips Electrical. Ltd.   46 
Pike Bros.   80 
Pill, G. N., az Partners   78 
Pitman, Sir Isaac, its Sons, Ltd.   66 
Pest Radio Supplies   60 
Premier Radio Co   23 

Quartz Crystal Co., Ltd.   70 

Radio-Electronics, Ltd.   70 
Radio Unitd,   78 
Radiomart (B'ham). Ltd.   26 
Radiomenders, Ltd.   56 
Radiospares, Ltd.   74 
Radiovision (Leicester), Ltd.   60 
Rediffusion, Ltd.   31 
Reliance Mfg. Co. (Southwark). Ltd. 
Reproducers az Amplifiers. Ltd.   2 
Rimington van Wyck, Ltd.   54 
Ritherdon az Co., Ltd.   32 
Boding Laboratories (Electronics)   77 
Rogers Developments Co.   5. 12 
Rollet, H, 8x Co., Ltd.   79 
Runbaken Electrical Products   78 

Salford Electrical Instruments, Ltd.   76 
Sangamo Weston. Ltd.   31 
Simmonds Aerocessories, Ltd.   6 
Simon Sound Service   39 
Sound Rentals, Ltd.   8 
Sound Sales, Ltd.   44 
Southern Radio Supply, Ltd.   71 
Sowter Transformers   74 
Stability Radio Components, Ltd.   24 
Standard Electrical Eng. Co.   39 
Standard Telephones iSz Cables, Ltd. .. 43, 49 
Stanhope Eng. Co., Ltd.   79 
Steatite az Porcelain Products, Ltd.   21 
Stern Radio, Ltd.   69 
Stewart Transformers, Ltd.   38 
Sugden, A. R., & Co. (Engineers), Ltd  55 
Supacoils   72 

Telegraph Condenser Co., Ltd.   15 
Telegraph Construction as Maintenance Co  

Ltd. The   30 
Teleradio Co   77 
Tele-Radio ( 1943), Ltd.   38 
Thermionic Products, Ltd.   17 
Thompson, W. 8s J. R. (Woodturners), Ltd  10 
Transradto. Ltd.   48 
Trix Electrical Co., Ltd.   Edit. 277 
Truvox Eng. Co., Ltd.   11 

United Insulator Co, Ltd.   59 
Universal Electrical Instruments Corpn.   73 
University Radio, Ltd.   52. 76 

Valiance as Davison, Ltd.   64 
Valractio   38 
Victoria Instruments   sa 
Vote Patents, Ltd.   70 
Vortexion, Ltd.   47 

Wayne Kerr Labs., Ltd.. The   26 
Webb's Radio   5 
Wells, A., at Co., Ltd.   51 
Westinghouse Brake & S.gnal Co., Ltd.   4 
w, 79 

SpencerWeymouth Radio Mfg. Co.. Ltd., The   20 
Wharfedale Wireless Works   20 
Whiteley Electrical RacLo Co.. Ltd.   59 
Wilkins 8z Wright, Ltd.   78 
Wilkinson. L.     56 
Wilson. M.. Ltd.   Edit. 275 
Wireless Supplies Unitd.   so 
Wolsey Television, Ltd.   12 
Wright at Weaire. Ltd.   41 

DISC RECORDING 
EQUIPMENT 

e No better equipment is available for 
professional or amateur. 

Guaranteed for workmanship, freedom 
from "wow," and high fidelity recording. 

e Frequency response of head, 50-zo,000 
C.P.S. and no peaks. 

e Two groove pitches. Standard, giving 
5 minutes, and micro groove, giving ro 
minutes, on a le record. 

lease write for details to the manufacture, 
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Actual 
Size 

SPECIFICATION 
Capacitance 500 mad +- 20 

15 kV working at 85-C. 

22.5 kV DC test 

500 VA R.F. loading 

Power factor <3% 

D ESIGNED with particular attention to the needs 

of the modern television receiver incorporating 

A dveftisements 

ERIE 
High Voltage 
Double Cup 
CERAMICON* 

*Reg. U.S. Pat. Off. 

I15/16" FOR HI—K CERii 

an E.H.T. Supply using an R.F. oscillator 

line time-base fly-back potential. 

ERIE 

or the 

Resistor Limited 
CARLISLE ROAD, THE HYDE, LONDON, N.W.9, ENGLAND 
Telephone: COLindale 8011 Cables: Resistor London 
Factories: London & Gt. Yarmouth; Toronto, Canada; Erie, l'a., U.S.A. 

3325   
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I{ 

This single unit of the famous Pye Portable Television Transmitting 
equipment, used by the B.B.C., has more than 3,000 Ersin Multicore 
soldered joints. Ersin Multicore Solder has been used exclusively in the Pye 
factories and laboratories at Cambridge for more than 10 years. Pye Ltd., 
like the majority of British and U.S.A. television manufacturers, prefer to 
enjoy the reliability of Ersin Multicore, for it alone provides a consistently 
high standard of precision soldered joints. 

Whether for manufacture or maintenance of Television, Radio or 
Telephone equipment, Ersin Multicore Solder has been found by manu-
facturers in Britain and U.S.A. to be the most economical as well as the most 
efficient solder. 

Only Ersin Multicore contains extra-active, non-corrosive Ersin Flux, 
enabling joints to be made on heavily oxidised surfaces. Only Ersin Multicore 
with its 3 core construction gives guaranteed flux continuity, instantaneous 
melting and guaranteed freedom from «dry' or H.R. joints. 

Ersin Multicore Solder as used by the leading Television, Radio and 
Telephone manufacturers, is available from most retailers in Size 1 cartons 
in the specifications shown below. 

Catalogue 
Ref. No.  

C 16014 

C 16018 

C  14013 

C 14016 

Alloy 
Tin Lead 

60 40 

60 40 

40 60 

40 60 

S.W.G. 

14 

18 

13 

16 

Approx. length 
per carton. 

32 feet 

List Price per carton 
 (subject) 

s. d. 
6 0 

84 feet 6 9 

20 feet 410 

44 feet 5 3 

MULTICORE SOLDERS LTD., MELLIER HOUSE, 
ALBEMARLE STREET. LONDON, W.I. REGent 1411 

July. 1949 

Standard PIOnlinal 7 lb. reels are 
preferred by most manulaturers. 
Bulk prices sent on request 




