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THERE IS NO SUBSTITUTE 

FOR 

ENGINEERING EXPERIENCE 

And this is obviously a matter of extent, intensity and time. 

Take Electrical condensers for instance—simple in conception maybe 

—but demanding infinite experience and skill, to satisfy the exacting 

operating conditions of modern requirements. The fulfilment of 

these has meant the whole time occupation of highly skilled specialists, 

working at high pressure, in this way to earn, along with their country-

men in other spheres, the right of survival. 

What a wealth of experience and technical excellence will be available 

to all, when happier times arrive ; and nowhere more than in 

Dubilier Condensers. 

DUBILIER 

CONDENSER CO (19251 LTD 

DC 
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for ACCURACY rely on 

The Model 7 Universal AvoMeter 
(illustrated) is a compact com-
bination electrical measuring in-
strument of B.S. 1st Grade accu-
racy. Its 50 ranges cover A.C. and 
D.C. amperes and volts, resistance, 
capacity, audio-frequency power 
output and decibels. No external 
shunts or series resistances. Pro-
tected by automatic cut-out against 
damage through overload. 

Some delay in delivery of Trade Orders is 
inevitable, but we shall continue to do our 
best to fulfil your requirements as promptly 

as possible. 

PRECISION 
MUSURING 

INSTRUM 8ÑáTISffEN TS 

In every sphere of electrical 
test work . . . in the labora-

tory, the workshop, the ser-

vice engineer's bench or 

" out on a job," . . . the 

word " AYO" is synony-

mous with instruments of 

precision. 

The " AVO " range em-

braces instruments for every 

essential electrical test. By 

reason of their reliability and 

maintained accuracy, even 

under the most searching of 

workshop conditions, they 

are frequently used as a 

standard by which other 

instruments are judged. 

Write for literature fully descriptive of any 

AVO" Instrument in which you are interested. 

Sole Proprietors and Manufacturers: 

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd., Winder House, Douglas St., London, S.VV.I 
Telephone : VICtoria 3404/7 • 
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On a 
Con 

even Seas 
rs are at work 

FACTORY F EDALESPEAKERS 

SIZE: 15¡' by 12¡" by 8¡'. 
DELIVERY 3 to 4 WEEKS for PRIORITY ORDERS ONLY. 

Transformer - - 7/6 extra With 10" Bronze Unit 65i-) 
With 10' Golden Unit 95/-f TRreumqouti Vos:lume Volume oisrartrr.t11//e-

WHARFEDALE WIRELESS WORKS 
SOLE PROPRIETOR: D. E. BRIGGS 

HUTCHINSON LANE, BRIGHOUSE,YORKS. 
'PHONE s BRIGHOUSE 50. 'GRAMS s WHARPDEL." 

Enquiries should be accompanied by Government Priority Reference 
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oticTinsat . 

ELECTRONIC BRIEFS: Electrostatic Heating 

11/ 

EITEL-McCULLOUGH, INC. 
SAN BRUNO, CALIFORNIA 

Export Agent,: ERA A R & HANSEN. 
1n, Clay St.. San Franriaa. Califarnia. U.S.A. 

Aront.le -E* 
Mg amanita fat 
lagh acluetatneng 
ak the atadutt•on 
et war Faaarreat. 
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SENSITiviTy 
0 D ON HE SEA 

in 

Electrical Measuring 
Instruments 

The development of plant and 

apparatus needing highly sensitive 

indicating devices, is one of the 
features of modern times. Too often, 

however, increased sensitivity is 

obtained at the expense of robustness 

and consistent accuracy. M.I.P. 

instruments are designed for the 

situation that requires sensitivity 

coupled with long working life. 

The illustration shows 
Galvanometer in desk type 
stand and 24 flush type 

D.C. Mieroammeter. 

Consult us for low-range Milliammeters, 
Microammeters, and Galvanometers. 

MEASURING INSTRUMENTS 
(PULLIN) LTD. 

ELECTRIN WORKS, WINCHESTER ST.,ACTON, W.3 

ei‘ 

7MALLORtiliATORS 

IDEAS WILL POP FOR YOU 
in the crucible that is war production, ideas pop into reality 
in bewildering numbers. Co-operative progress in techniques, 
in chemical, metallurgical and electrical applications of 
materials, has contributed astounding gains to man's control 
over Nature's resources. Comparatively few can have 
more than a vague notion of industrial accomplishment for 
the war effort. But the discoveries that have mechanised 
warfare and conquered the air, that have developed transporta-
tion and supplies to marvellous wartime results, represent ideas 
that will pop into an amazing variety of commercial contribu-
tions to post-war living standards. 

P. R. MALLORY & CO. INC. 
INDIANAPOLIS, INDIANA, U.S.A. 

RADIO AND ELECTRONICS DIVISION 

 Represented exclusively in Gt. Britain by  

'-'4•1 FRANK HEAVER LTD.,Kin grslieyDReovoadn,. roidge.ford, 

leteletec 
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TRANSMITTER 

Indelibly printed on white or 
coloured fubric for use in conjunc-
tion with transparent adhesive tape. 

• Guaranteed 2/3 day delivery service. 
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P. P. PAYNE a SONS 11° 
HAYDN ROAD NOTTINGHAM Phone: 64335 

BUSH HOUSE LONDON Phone: TEMple Bar 6356 
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THE SYMBOL 
OF 

RELIABILITY 
We quote (and substantiate on test) figures 

giving the sensitivity, selectivity and general 

performance of the " 358X " receiver. But 

this is only half the story. Service require-

ments dictate the highest reliability, made 

possible in this receiver by many years ex-

perience in the design and production of 

specialised radio components and appara-

tus. The continuous reliability exem-

plified by the " 358X" is the outcome 

of efficient overall design allied with 

extreme attention to electrical and 

mechanical detail. Complete technical 

details available in 30 page Instruction-

al Booklet on " 358X" including all 

circuit values. Price 2/6, post free. 

WEIBS RADIO 
14, SOHO ST. OXFORD ST. LONDON WI. Telephone GERRARD 2089 

SHOP HOURS: 10 a.m. to 4 p.m. SATURDAYS, 10 a.m. to 12 noon. 
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DIELECTRIC MATERIALS 
Cable, Condenser, Coil, Transformer and Resistance 
Impregnating, di pping, sealing, filling and finishing. 

A.I.D. and C.I.E.M.E. TYPE AP-
PROVED WAXES to meet both 
ARCTIC and TROPICAL conditions. 

TELEPHONE: WEST DRAYTON 2189 

ASTOR BOISSELIER 
Ft LAWRENCE LT-9 

MIDDLESEX OIL & CHEMICAL WORKS 

WEST DRAYTON, MIDDLESEX 

FOR QUICKER EASIER 
CABLE ie PIPE LINE MARKING 

DURABLE - LEGIBLE - INDELIBLY PRINTED IN ANY COLOUR 

CAN BE USED WITHOUT TOOLS-FtESISTANT TO FLUIDS AND HEAT 

HERTS PHARMACEUTICALS LTD WELWYN GARDEN CITY 

LOUD 

SPEAKERS 
THE WORLD•S F \ EST REPRODUCERS 

Tn \ NSFOHNIE li 

LAMINATIONS 
Core Widths to If (E's and l's.) 

EIGHT wrock SIZES 
A Cornprehenslue Bulletm together with elem., of Assocgated Covers 

and Clamps *MI deign data susll be sent to manufsetusers on request. 

BRITISH ROLA LIMITED 
\II \ vim% 11(bA11) • I' tlIK ROYAL • N.W.I0 • WILleaden 4322 
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The glory of the future.. 

INDUSTRIES, LTD., GOODMANS 

. . when the tank gives pride of place to the 

"family 'bus" and engines of war to the 

instruments of peace, Goodmans will be 

able, once more, to give the connoisseur 

Loudspeakers that open up new 

possibilities in high fidelity 

reproduction. 

COODMANS 
Makers of 

HIGH GRADE LOUDSPEAKERS 

Priority prders only can be accepted 

LANCELOT ROAD, WEMBLEY, MIDDLESEX 

SUPPLIES 
offer from stock the following brand new RADIO, ELECTRICAL and INDUSTRIAL 
EQUIPMENT of our usual dependable quality. All prices nett cash. 

TOGGLE PRESSES (by S.T.C.). Senior and new Minor models here in stock. Double-
acting, precise tool, suitable for all small pressing operations in many trades. Senior. 
weight 130 lbs., pressure 15 tone. £30 nett. Minor, weight 80 Iba., pressure t ton. 
£23 nett. (Supplied by us to many important were.) 
SYNCHRONOUS TIME SWITCHES. 200/250 V. 50 e. Capacity, 10 amps. PreCialon 
made, complete movements, without housing. Fitted with removable solar device 
which automatically adjusts the positions of the ridera to switch " on " at dusk and 
" off " at dawn (or vice versa), with mutant pre-set for any month and for B.S.T. and 

This device can be readily dispensed with, if not required, using the two 
spare ridera provided. Full inetructiona supplied. Self-etarting, silent and brand 
new. 72,8. Also special model in 4in. by 4In. by lin, weatherproof mud iron housing, 
game voltage and papacity, with fully enclosed gearing, 97/6. A real opportunity for 
factory, laboratory and domestic um in procesa timing, time signaling, blackout 
warning, alocas clock, switching radio, etc. 
LONDEX RELAYS. 200/250 v. A.C. 2-watt coil, with triple-pole change-over 6-amp. 
high tension switching, 42/8. Also U.S.A. make, enclosed, with 4/121 v. D.C. roll 
(250 m..) with 6-snip. single-pole " make " switch. 8/8. 
ROTHZEMEL-BRUSH PIEW-CRYSTAL MICROPHONES. Continuation of our 
very popular offer of these specially housed 0.104 Microphone.. Fitted knuckle. 
joint for angle adjustment and direct-fixing mounting boss ( Sin. thread). Response 
level to about 8,000 c/e. Sensitivity-60 db. with about tift, screened lead. 78-. 
Suitable Floor Stands. chromions, folding to 2ft, ext. to 5ft. gin.. 37/6 
ROTHERMEL-BRUSH MINIATURE MICROPHONES (Pleas-Crystal). Only hin. 
die, and capable of very high performance. In aluminium howling with short screened 
lead but no front grille. Made for deaf-aids but perfect for all other microphone uses, 
isardisphone, piano and guitar repeater, etc., and useful in research depta., 27/8. 
TRANSFORMER BOBBINS. Prim. 200/400 v., secs :-3150/0/350 75 ma.. 4 v. 3 a., 
4 V., 4 a. Core opening It by Ilin. by ills, through. Beml-standard replacement for 
outny seta incl. Marconi, Pye, Liasen, etc. Here is the solution to re-wind problem, 
18 ,8. 
BATTERY CHARGER KITS. Compelling S.T.C. 2-..P. Metal Rectifier and appropri-
ate 220/240 v. Maine Transformer, the pair. 32/6. (Or with high-grade 0/2.5 Ammeter 
by Ferranti, Weston, etc, 59/6.) Diagram supplied. 
ROTHERMEL PIEZO-CRYSTAL PICKUPS. Limited delivery of the latest black 
bakelite model at pre-war price, plus P.T.; total, £3.18.9. Early application 
adviried. 
PUBLIC ADDRESS SPEAKERS. Latest model G.E.C. comprising 10-watt P.M. 
Projector Unit (15 ohms imp.) with bullt-ln line transformer, and 421, round a II-
metal Horn. 210.5.0. (Carr. 7/6 extra.) Aso G.E.C. INDUSTRIAL SPEAKERS 
in Pin, metal drum with front and rear grille and built-in multi-transformer, handling 
5 watts. 45/-. (Packing and carriage. 2/-.) 
STAGE DIMMERS. Conetantly rated and both with carbon break filcher melteh and 
" oft " position. For controlling stated load from full bright to blackout at 220 240 v. 
With screw motion drive and hand-wheel. 1,000 watts, 26.8.0. 1.500 watts, 
27.15.0. (Part caer. 5 /- in returnable case.) 
ERICSSON HEADPHONES, new, 2,000 chase, with headband, 25/- pair. Also same 
make, senund-hand, 2,000 ohms, 3/9 each single phone. 
CENTRALAB VOLUME CONTROLS. Following range only 5,000, 10,000, 50,000, 
250,000, 500,000 ohms and 1 megokm. Leas switch, 3/11. With switch, 5/3. 

Pleaae include sufficient for postage and packing. Excess refunded. 

M.R. SUPPLIES, 68, New Oxford Street, London, W.0.1. 
(Telephone : MUSeum 2938) 
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• INSTRUMENT CASES • 

If you use 

QUALITY 

Instrument, 

Cases 

it's a fine idea to let 

IMHOF'S Engineering Division 

help you. Priority orders 

only just now 

Contractors to the Admir— 

alty, Air Ministry, M o S. 

IMHOF'S 

o -r, 

IMHOF'S ENGINEERING DIV. 
Alfred Imhof, Ltd., 112-6 New 

Oxford Street, London, W.C. I 
Telephone: MUSeum 5944 
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IMHOF'S 

• INSTRUMENT CASES • IMHOF'S 51, 
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Ever since the advent of radio Osram Valves have been closely 
connected with all the progressive stages of development in radio 

Intensive research still goes on, and improvements in design 

and technique to keep pace with the advancing times will ultimately 

be of benefit to all. 

Advt. of The General Electric Co. Ltd, Magnet House, Kingszoay, London, W.C.2 
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°NOON CENTRA 
RiADIO STORES 

Please see last month's 

advertisement on page 12 

for 

COMPONENTS & ACCESSORIES 

which are still available 

also our classified advertisement on 
page 27 of this issue. 

For future Radio Bargains 

—SEE NEXT ISSUE— 

Owing to paper rationing the Publishers art 

unable to give us our usual space this month. 

23, LISLE STREET, LONDON, W.C.2 
'Phone: GERrard 2969 

tetnaiSemee WITH 1=1 
ROYAL ORDNANCE 
FACTORIES * 

AIRCRAFT 
WORKS 

ASSEMBLY 
PLANTS 

SCIENTIFIC 
INSTRUMENT ̂  
MAKERS 

... IN FACT, wherever a high-grade 
light lubricating and penetrating oil 

is required 

%THREE -1N -ONE' 
OIL 

is ' on the job'. 301 uses in Factory, Workshop and Office. 

Enquiries to: 
Sole Manufacturers: Trade Distributors: 

A. S. BOYLE CO. LTD., ROLLINS & SONS (Ldn.) LTD. 
Chenies Street, London, W.C.1 107 Fleet Street, London, E.C.4 

Postwar industry 
will be making wider 
use of industrial 
electronic technique 
developed during 
recent years. In this 
work Rogers Radio Tubes—the tubes which opened 
the way to all-mains wireless—have played and will 
play a recognised part. Rogers with an established 
reputation for quality, produce all standard types of 
radio receiving tubes, power tubes for radio trans-
mission, audio frequency amplification and industrial 
electronic applications generally. At present engaged 
solely on official work, they look forward to future 
co-operation over a wide field of industry. 

ROGERS RADIO TUBES LTD. 

TORONTO (ONTARIO CANADA 

\.  

A subsfcliory of BROADCAST RELAY SERVICE LIMITED. 
VICTORIA STATION HOUSE, VICTORIA ST, LONDON, S.VV.I 

&kite lolallatime she //MP 
foliellítiFel /hag eau/ lief 

30-watt Amplifier 
with Radio 

A-

U nu lit 
SOUN 
Equipment 

There are TRIX amplifiers / ,r0PriOregOneer 
from 5-500 watts. 

for details. , 

TRIX ELECTRICAL CO. LTD., 65, Bolsover St., London, W.I. 
• Mond.; ;ZS 0 9_5471/2. Trl xadio, Wexd,". 
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SILVERED MICA CONDENSERS 

Incessant progress in methods of manu-
facture and research linked with the most 
thorough mechanical and electrical 
inspection, are reasons for the outstanding 
superiority of U.I.C. Silvered Mica 
Condensers. Available in all standardized 
sizes. Suitable for tropical and arctic 
conditions. Type approved. 

• Tel TERmlnus 7383 (5 lines) 

Grams : Calanel, Smith, London 

THE PIONEERS OF LOW LOSS CERAMICS 
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HE WHO SITS BACK 
SLIDES BACKWARD 

A frank statement 

about ULTRA service ... 

"An expert is a man who says. ' it can't be 

done '." The old joke is still alive. 

But we are not that sort of experts. Nor, we hope. 

are you. Between us we have made and sold 

hundreds of thousands of ULTRA sets. Still, it 

has to be admitted that if we answer " Sorry — 

Impossible " whenever listeners ask for service, 

the joke will boomerang back upon us. 

Let us first make sure there isn't something we 

can do. ULTRA spare parts are coming through 

— slowly, but they're coming. We can • answer 

questions and make suggestions. Now and then 

we can accept a set or two for overhaul — perhaps 

you can, too. 

So even the war hasn't absolutely transfixed us. 

And, when we remember that anything more than 

complete apathy is gratefully received by 

listeners these days. any sincere efforts we make 

are sure to keep ULTRA as high as it has always 

been in public estimation. That's how we see 

the situation—and you will see by our advertise-

ments in the Press, that we have the courage of 

our convictions — and faith in your support. 

LISTENING 
MUST GO ON! 

ULTRA ELECTRIC LIMITED, WESTERN AVENUE, LONDON, W.3 

for Outstanding reliability 

Highest efficiency 
• 

Performance proved by 17 years' 

continuous service all over the World 

 • 

WESTINGHOUSE BRAKE & SIGNAL'CO. LTD. 
PEW HILL HOUSE, CHIPPENHAM, WILTS. 
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30-Watt P.A. Amplifier. 
A High Quality Amplifier, using finest components 

and Red " E " Valves., Circuit: High Resistance input 

feed through two separate input sockets or through pre-

amplifier socket into two series connected valves with tone 

and volume control followed by twin valve acting as Amplifier 

and Phase Inverter feeding into two High Wattage Output Pentodes connected in Negative feed 

back. Class A B Circuit: 200/250 volts A.C. chassis finished in dark grey. 18 gauge steel. Brand 

new pre-war manufacture. Amplifier is fitted with Multi Ratio Output Transformer to take froto 

one to forty-four 5,000 ohm speakers also 15 ohm speaker and 800 ohm line. Separate 

Stand-by Switch. 

Amplifier with valves suitable for gram. microphone and radio inputs   Pries 

hits 

 • LINAGLOW LIMITED • 
Radios 

7-Valve Superhet Receiver-Specification: 
3-WAVEBAND 15/52, 200/550, 800/2,000 metres. Separate tone and 

volume control, gramophone pick-up connections. 

Circuit in brief: Triode Hezode Freq. Changer followed by 485KC 

I.F. Stage which includes a High Efficiency Iron-cored 2nd I.F. 

Quality Diode Detector feeding Triode Amplifier followed by 

Phase Inverter and two 8V8 valves in Push Pull giving a 

Power Output of 8.5 watts. Contained in very well 

finished walnut veneered cabinet. 200/250 A.C. 

Vertical Model, illustrated   20; plasm 
(Dim. Win. X 161x1. x 10in.) 

Horizontal Model   33 guinea§ 

(Dim. 24in. X 12M. X llin.) 

These radio sets can be heard 

in our showrooms. 

Amplifier with valves and 20in. Horn P.A. Speaker and output transformer 

VOLTAGE DROPPING RESISTORS 
AND LINE CORD REPLACEMENTS 

suitable for every make of radio receiver, 
comprehensive ranges mentioned below. 

950 ohm .2 amp. Cherub, mounthig, heavy duty on porce-
lain former, 2 adimtable tappings, 8/6 each; ae above, 
800 ohm. .3 amp., 6/6 each. 
.2 amp. 675 ohm, tapped 100. 100, 425 and 60 ohms, 
eultable for Elmo and other makes, 4/- each. 
.2 amp. 840 ohm, tapped 100, 100, 475. 115 and 50 ohm. 
for Eke°, etc., 4J-. 
.2 amp. 1/45 ohm, tapped 100, 100, 100, 543 and 100 ohm, 
tor Halcyon, etc., 4/6. 
.2 amp. 010 ohm, tapped 60, 105, 85 and 260 ohm, for 
Comer, ete.. 4/6. 
.2 amp. 000 ohm, tapped 150. 360. 120 and 90 ohm, for 
Pilot Little Maestro, etc., 49. 
.3 amp. 547 ohm, tapped 80. 80, 387 ohm, for Ferranti. 

ete. 7/8. 
.3 amp. 1,014 ohm. tapped 82, 82, 320 and 530 ohm. for 
Double Dana. 7/6. 
.3 amp. 781 ohm, tapped 45, 45, 339. 166 and 193 ohm, 
for Ferguson, etc.. 0/6. 
.3 amp. 823 ohm, tapped 45, 45, 290, 166 and 277 ohm, 
for Ferguson, etc.. 6/6. 
3 amp. 660 ohm, tapped 150, 360. 120 and 30 ohm, for 
Pilot Major Maestro, etc., 6/6. 
SPECIAL HEAVY DUTY RESISTORS, 5-watt, for bias, 
etc.. all value. from »5 to 2,000 ohm, with copper clip., 
19 each. Similar to above, but 10 wait. 2/3. 
50 ohm, oentre tapped Resistor, tapped at 25 ohm, for 
pilot lamps:, 2/-. 

.3 amp. LINE CORD RESISTOR. 360 ohm. Sal; .3 mot,. 
LINE CORD RESISTOR, with elder, any mold-m.0e 
obtained up to 750 ohm, 7/9. 

SPECIAL MULTI-LINE COED RESISTOR, 6 tapping., 
50 ohm, 1 tapping 750 ohm. with slider, .2 amp., 

RADIO MECHANIC'S TOOLS. Oct of 3 screwdriver% 
bright steel *haft. bisulated handle., also sot of 3 Bog 
Spanners, 2. 4 and 6 B.A. with Tommy Bar, at Joni 
complete mt. 
FIXED CARBON RESISTORS. Wire enda assorted and 
useful value.. *-watt. 241- ; 8-watt, 301- ; 1.watt, 
36'- per 100. Minizeum orders 50 smorted. 
Lim soaps. 2 Way. 360 ohm., 6/6; 480 ohms, 
11/' ; 600 ohms, 13/9. 
TUBULAR PAPER CONDENSERS. 350-500 v., D.O. 
working. .00005. .0001, .0003, .0006 mid., 4/.. doz.; 
501, .00I5, .002, .003, .004, 6/. doz.; .01, .025, .03, 
.05 mid., 71- doz.; .08..1 mid., 12/. dos.; .15, .2, .25, 
.3 mid.. 15/8 dos. ; .5 mid.. 18/- don.; or &snorted 
parcel of 60 for 27/6. bilannum orders, 1 doe, any 

LOUDSPEAKER TRANSFORMERS. Philips Pentode 
45 ma.. 5/6 ; limvy Duty Multi-ratio, 100 m.o.. 12/6 : 
Heavy Duty Pentode, 100 ma., 10;6; Universal Output 

and pou, 5 .s h 1-1'7..1 ma 1, 100 ., 12/6; Push-Pull Output, 
120 .  

MAINS TRANSFORMERS, , 200/250. 350-0-350. 4 v.. 
6 amp., 4 v., 3 amp., 120 ma., or 6.3 v., 3 amp.. 5 v., 
2 anip., 37/6 each. 

tL:rjer.RAILHEller. 51..; 2311, ;P.24.41..3,ohos221r6o coil without 

Any of the above can be supplied with pentode output 
transformer at 1011 extra. With multi-ratio at 12;6 
extra. 

Sulu. GOODMAN P.M. LOUDSPEAKER. Extra heavy 
magnet for MIdgete and communication Sete. Price 
25/6 each. 
DPDT swinmss. Panel mounting. P.O. t31., 2/6 each. 
VOLUME CONTROLS. 6,000, 10,000, 25,000, 50,000, 
100,000 ohm; 1, i. 1 and 2 megohm, without switch, 
4/9 each. An above, with switch. 69 
CYCLE DYNAMOS. Complete with brackets for fitting 
and leads. Special Offer, 1819 each. 
AUTO-TRANSFORMERS. Step up or down, 110/210' 
220/240 v., 100- watt, 32/6. 

VALVES 
LEASE-LEND AMERICAN TYPES AT B.O.T. CON-
TROLLED RETAIL PRICES. FOE EMPLACEMENT 

PURPOSES ONLY. 

11(5, 131,6, 635, 12F5. 189105, at 9/9; 1A5, 1135. INS. 
1T5. 5Y8, 247.6. 307.4, 3525, at 11/-; 6Q7, 12Q7, 
1214Q7, at 11/7 ; 1A7, 6F6, 637, 6E7, 1237, 12E7, 123.17, 
128131, 2556, 251.6, 351.8, 36. 42. 001,6, at 12/10; 6A8, 
6SM, 12A8, 12SA7,.atiw164/e- ; 12821107.. 3111.7, 701.7, 83, at 

/c7" : 

15/6. 
Also EtItleis Valves at Maindaeturer;sm)L 41s. tatr11. 
AO/SCE. at 10/6; U06, UI77, at 11/- 
ACIVP2, 131.4, 15F39. ITTW61, VP41, at 12/10; AC/Ti', 
ECUS, FC13, X63, X65. at 14/.; ELT38C, at 14/8; 
EL35, at 18/4. 
All above prime include Purebase Tax. All Orders 
taken In Strict Rotation. 
Cad% with Order. Aid 3d. per valve postage. 

• POST OFFICE PBRM1T MUST BB OBTAINED 
TO PURCHASE THIS VALVE. 

PLAT FLEX. 9-way, 14;36, 18/20ft. length, imitable for 
amplifier', extension zpeakers. remote control and many 
other purism.. Finest quality pre-war manufacture, 
7/6 per evil. 
LX. CHOKES. 20 bye., 100 ma., brand new. 16'9. 
ALUMINIUM SCREENED AMORAL COILS, Bargain 
Odor. 6 assorted if* 151, 
visunrr VENEERED LOUDSPEAKER CABINETS. 
Modern design, fitted silk and bailie, 35'-. Ac above, 
but complete with Ho. P M. speaker, 55:-• 
VALVE HOLDERS-AMPEENOL TYPE. International 
or Mazda Octal, obese» mounting. at 1/.. each. 

• CALLERS to Show Rooms, 

61 HIGHGATE HIGH ST., N.6 

Phone: MOUntview 9432, 

PLEASE NOTE 

435 10 0 

SU 0 0 

SCREENED INTERLACED FLEXIBLE MICROPHONE 
CABLE, Single. Special Offer, 98. Per yd. Pre-... 
Super quality. 1/8 per yd. 
HEAVILY NICKEL-PLATED BEST caustrry BOILING 
RINGS on Patent Swivel Saxe. Ideal for anything not in 
• hurry, 200/230 volta AC, DC, suitable for modem», 
hosed's. etc. £1 17s. 64. Blue cellulose finish. 
£1, fia., including purchase taz. 

SPECIAL OFFER OF SERVICE 
KITS, as follows : 
No. 1.-1 808 mid, tubular can-type electrolytic eon' 
denser. 500 v.d.c.e.„ 25 assiorted raver mica wire-end 

condeneen, 25 assorted f-, and 1-watt carbon wire-end 
resistors. 23 assorted 1-, 2- and aliens LF, and aerial 

trimmers. sa 7.. 84. per kit. 

No. 2.-3 808 mid, tubular cell-type electrolytic con-
densers. 500 v.d.c.w., 100 meorted silver mica wire-end 
condensers, 100 amorted }-, 5- and 1-watt carbon wire-end 
resietore, HI .snorted 1-, 2- and 3.gang IF, and aerial 
trimmers, 50 emceed wire-end tubular paper condensers, 
3 assorted volume and tone controls. £4 12s. 64. 

per kit. 

No. 3.-3 8 x 8 mid, tubular ma-type electrolytic con-
demers, 500 v.d.c.w., 1 8 mfd. tubular can-type 500 
v.d.c.w., 1 26 mid. x 25 v.. 1 60 is 60 mfd. x 12 v., 
1 50050 o 2-550 v., 1 92 mid. 360 v., 1 5 x 5 o 33 v., 
200 amorted silver mica wire-end condensers, 200 
isesorted 5., 5- and 1-watt carbon wire-end resistors, 
100 aasorted I, 2- and 3-gang IF, and serial trimmers, 
100 amorted wire-end tubular paper condensers, 6 
meorted volume and tone controls, 3 length. 2-way 

360-ohm line cord. £8 8s. Per kit. 

No. 4.-13 8x8 mid. tubular oan-type electrolytic 

condensers, 500 v.d.c.w., 4 8 mid. tubular can-type 
500 v.d.c.w., 1 18 mid. 550 v. Block, 1 18 x 16 mfd. 
500 v., 1 50 mid. o 20 v., 2 32 mid. aluminium can- type, 
350 v.d.e.er.. 1 50 0 50 2-16530 v., 1 5 0 5 35 y., 

1 50 0 60 0 12 Mallory type condenser, 500 assorted 
silver mica wire-end condemen, 500 assorted 1., 4. and 
1-watt carbon wire-end resistor., 250 &aborted 1., 2- and 
3-gang IF, and aerial trimmer., 100 aasorted vdripend 

tubular paper condensers, 50 assorted wire-end wire. 
wound re/deters. 15 snorted volume and tone controls 
with and without ewitch. I pentode output transformer. 
1 multi-ratio output transformer, 1 push•pull output 
transformer, 3 rolls insulating tape, 6 assorted line cord 
replacement resietoni, 6 lengths 2.way 360-ohm line cord. 

£29 101. per 

Owing to staff shortage and volume of 

orders we are unable to accept C.O.D. 
orders until further notice. 

CASH WITH ORDER ONLY. 
No pro-forma invoices. 

• POST ORDERS to Dept. M.0.1, 

3 HAMPSTEAD LANE, N.G. 
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TYPE VH8 
Mazda Octal 

1,3 each. 

TYPE VA8 
International 
Octal 
I 3 each. 

TYPE VH9 
British " E" 
type 
I 9 each. 

ONDENSERS 
BRITS -1.1N,SU LATED ÇABLES I 
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Write for further details, or refer to our 
advertisement on page 24 of June Issue. 
Enquiries invited from Government Departments, 
Traders and Servicemen. We have o civilian 
allocation. 

RAYMART 
48, HOLLOWAY HEAD, BIRMINGHAM, 1 

Telephone : Airdland 3254. 

When they have 

finished their 

vital war service 

—the dependable BATTERIES 

will again be available 

to all 
FOR RADIO, CARS, MOTOR 

CYCLES, COMMERCIAL VEHICLES, AIRCRAFT, ETC 

Sales Concessionaires: H 0 LS U N BATTERIES LTD. 
137 Victoria Street, London, S.W.r. 

DI0b. 

eires1 See 
but not the quality 

There is only one thing that is 

static in the dynamic range of 

R • S Sound Equipment — its 

indisputable quality. Progress 
and experience provide the 
inevitable improvements in 

design and technique ... urgent 
demands In many directions 

curtail supplies. But through it 
all quality has the last word, 
which is why we ask you to tell 
those of your customers who 
have R • S Sound Equipment to 
look after It well.—it is not easy 
to come by. If it is your desire 

to sell an unusually good Sound 
Sy tem, we will gladly send you 
fullest details of the very limited 
range still available in exchange 
for a penny stamp. 

,emp/eiâej Zikited 
3-4, High field Road, Shepperton, 

Middx. 
Tel.: Walton- on - Thames 1019. 
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WHY 
the Solder wire with 3 cores of non-corrosive ERSIN FLUX is preferred by the majority of firms 

manufacturing the best radio and electrical equipment under Government Contracts. 

WHY THEY USE CORED SOLDER 

Cored solder is in the form of a wire or 
tube containing one or more cores of 
flux. Its principal advantages over stick 
solder and a separate flux are : 

(a) it obviates need for separate flux-
ing ( b) if the correct proportion of flux 
is contained in cored solder wire the 
correct amount is automatically ap-

plied to the joint when the solder wire is melted. This is 
important in wartime when unskilled labour is employed. 

WHY THEY PREFER MULTICORE SOLDER. 3 Cores—Easier Melting 
Multicore Solder wire contains 3 cores of flux to ensure ffux 
continuity. In Multicore there is always sufficient proportion of 

flux to solder. If only two 
cores were filled with flux, 
satisfactory joints are ob-
tained. In practice, the care 
with which Multicore Sold-
er is made means that there 
are always 3 cores of flux 
evenly distributed over the 
cross section of the solder, 

so making thinner solder walls than single cored solder, thus 
giving more rapid melting and speeding up soldering. 

ERSIN FLUX 
For soldering radio and electrical equipment non-
corrosive flux should be employed. For this reason either pure 
resin is specified by Government Departments as the flux to 
be used, or the flux residue must be pure resin. Resin is a com-
paratively non-active flux and gives poor results on oxidised, 
dirty or " difficult " surfaces such as nickel. The flux in the 
cores of Multicore is " Ersin"- a pure, high-grade resin sub-
jected to chemical process to increase its fluxing action with-
out impairing its non-corrosive and protective properties. The 
activating agent added by this process is dissipated during the 
soldering operation and the flux residue is pure resin. Ersin 
Multicore Solder is approved by A.I.D.. G.P.O., and other 
Ministries where resin cored solder is specified. 

PRACTICAL SOLDERING TEST OF FLUXES 
The illustration shows the result of a practical test made 
using nickel-plated spade tags and bare copper braid. The 
parts were heated in air to 250° C, and to identical speci-
mens were applied 11" lengths of 14 S.W.G. 4060 solder. To 

sample A, single cored solder with resin 
flux was applied. The solder fused only 

, at point of contact without spreading. A 
, dry joint resulted, having poor mechani-

cal strength and high electrical resistance. 
To sample B, Ersin Multicore Solder was 

_ _ applied, and the solder spread evenly 
over both nickel and copper surfaces, giving a sou,lid 
mechanical and electrical joint. 

ECONOMY OF USING ERSIN MULTICORE SOLDER 
The initial cost of Ersin Multicore Solder per lb. or per cwt. 
when compared with stick solder is greater. Ordinary solder 
involves only melting and casting, whereas high chemical skill 
is required for the manufacture of the Ersin flux and engineer-
ing skill for the Multicore Solder incorporating the 3 cores 
of Ersin Flux. However, for the majority of soldering pro-
cesses in electrical and radio equipment Multicore Solder will 

show a considerable saving in cost, both in material and 
labour time, as compared either with stick solder or single 
cored solder. Cored solder ensures that the solder and flux 
are put just where they are required, and by choice of suitable 
gauge, economy in use of material is obtained. The quick 
wetting of the Ersin flux as compared with resin flux in single 
core resin solder ensures that with the correct temperature 
and reasonably clean surface, immediate alloying will be ob-
tained, and no portions of solder will drop off the job and be 
wasted. Even an unskilled worker, provided with irons of 
correct temperature, is able to use every inch of Multicore 
Solder without waste. 

ALLOYS 
Soft solders are made in various alloys of tin and lead, the 
tin content usbally being specified first, i.e. 40;60 alloy means 
an alloy containining 40% tin and 60% lead. The need for con-
serving tin has led the Government to restrict the propor-
tion of tin in solders of all kinds. Thus, the highest tin content 
permitted for Government contracts without a special licence 
is 45/55 alloy. The radio and electrical industry previously 
used large quantities of 60/40 alloy, and lowering of tin con-
tent has meant that the melting point of the solder has risen. 
The chart below gives approximate melting points and 
recommended bit temperatures. 
ALLOY Equivalent Solidus Liquidus Recommended bit 
Tin Lead B.S. Grade C.' C.° Temperature C.' _ 
45/55 M   183° 2 

40/60 ' C 30/70 D 833; 23287: Î 267° 278°  

:8  j 297' 

18.5,,B1.5 N 187° 277 317°   

VIRGIN METALS— ANTIMONY FREE 

The wider use of zinc plated components in radio and 
electrical equipment has made it advantageous to use solder 
which is antimony free, and thus Multicore Solder is now 
made from virgin metals to B.S. Specification 219/1942 but 
without the antimony content. 

IMPORTANCE OF CORRECT GAUGE 

Ersin Multicore Solder Wire is made in gauges from 10 S.W.G. 
(.128---3.251 m/ms) to 22 S.W.G. (.028"—.711 m/ms). The 
choice of a suitable gauge for the majority of the soldering 
undertaken by a manufacturer results in considerable saving. 
Many firms previously using 14 S.W.G. have found they can 
save approximately 33 1/3%, or even more by using 16 S.W.G. 
The table gives the approximate lengths per lb. in feet of 
Ersin Multicore Solder in a representative alloy, 40/60. 

S.W.G. 10 13 14 16 18 22  

Feet per lb. 23 44.5 58.9 92.1 163.5 481 

CORRECT SOLDERING TECHNIQUE 

Ersin Multicore Solder Wire should be applied simultane-
ously with the iron, to the component. By this means maxi-
mum efficiency will be obtained from the Ersin flux contained 

in the 3 cores of the Ersin Multicore Solder 
Wire. It should only be applied directto the 
Iron to tin it. The iron should not be used 
as a means of carrying the solder to the 
points. When possible, the solder wire 
should be applied to the component and 
the bit placed on top, the solder should 
not be " pushed in" to the side of the bit. 

ERSIN MULTICORE SOLDER WIRE is now restricted to firms on Government Contracts and other essential Home 
Civil requirements. Firms not yet using Multicore Solder are invited to write for fuller technical information and samples. 

M ULTICORE SOLDERS LTD., BUSH HOUSE, W.C.2. 'Phone Temple Bar 5583/4 
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24 STANLEY ROAD HEATON MOOR 
STOCKPORT 

TELEPHONE HEATONMOOR 3107 

FOR 

AMERICAN EQUIPMENT 

TRANSMITTERS AND RECEIVERS: A WIDE 
RANGE OF BOTH A.M. AND F.M. AVAILABLE. 
SPECIAL U.H.F. HIGH GRADE EQUIPMENT BUILT 

TO SPECIFICATION. 

INSTRUMENTS: TEST GEAR OF NON-STAN-

DARD TYPE BUILT TO SPECIFICATION. 

MIDGET COMPONENTS: VALVES, CRYSTAL 
EARPHONES; VARIABLE & FIXED CONDENSERS, 
RESISTORS, CHOKES, ETC. 

GENERAL: WE WELCOME ENQUIRIES FOR 
EQUIPMENT AND COMPONENTS UNOBTAINABLE 
IN THIS COUNTRY. 

PRIORITIES ESSENTIAL. 

CELESTIoN 

LOUDSPEAKERS 
As in the past, so in the 
future, the highest possible 
quality of reproduction 
will emanate from Loud-
speakers bearing the name 

CELESTION 
The Foremost Name in 

Sound Reproduction. 
, (At present supplied against Priority 

Only) 

CELESTION LTD. 
Acoustkol Engineers 

K I NGSTON. UPON THAME S. SURREY 
Teleonew: KMece 56.9b.7.8 

for accurate 

testing it 

must ..6e 

Write for complete details to : 

TAYLOR ELECTRICAL INSTRUMENTS, Ltd., Montrose Av., Slough, Bucks 
Telephone: Slough 21381 (4 lines). 

Greenwood 

audio afieters Iwidstibasse,,,bbie 
to critical standards 

In addition to Standard 

Amplifiers the activities of 

Acoustical include Special 

Amplifiers for Industrial 

Applications, Microphones, 

Transformers, Coil Winding, 

Sheet Metal Work, Stampings, 

Switch Assemblies, etc. 

fiele9L1STIGAL 
MANUFACTURING Co. LT O. 
HUNTINGDON- TEL: 361 
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Resource 
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W E are less industrious than the ant, but more inventive. 
We have learned to think ahead, and by applying our 

inventiveness to the anticipated needs of the future we can en-
sure for mankind a more abundant leisure in the post-war world. 

Creative technology is to-day at full flood. The wide-
spread use of Simmonds AEROCESSORIES means that more units 
of production are being manufactured by fewer people from 
less material in shorter time. Their continued and expanded 
use after the war will increase the manifold fruits of industry 
in the new age. 

SIMMONDS 
In high service to 

AERONAUTICAL, INDUSTRIAL & MARINE 
Construction 

THE SIMMONDS NUT • PINNACLE NUT • SPIRE NUT • SIMMONDS INSTRUMENTS 
CONTROLS AND ELECTRONIC PRODUCTS • FRAM OIL AND ENGINE CLEANER 

SIMMONDS AEROCESSORIES LTD. 
GREAT WEST ROAD, LONDON 

A COMPANY OF THE SIMMONDS GROUP 

LONDON MELBOURNE MONTREAL PARIS NEW YORK 
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As many of the circuits and 
apparatus described in these 
pages are covered by patents, 
readers are advised, before 
making use of them, to satisfy 
themselves that they would 

not be infringing patents. 

HYPERLOY" 
TRANSFORMERS 
AND CHOKES 

A range of high-performance, space- saving 
Components designed to meet the most exacting 
requirements of modern Electronic and Communica-

tions equipments. 

e Small in size 

e Weighing only 2 oz. 
e Meeting the most rigid Tropical Specification 
e Easily mounted in any position 
e Manufactured in a variety of windings to 

meet many diverse applications 

* Owing to wartime restrictions on supply of raw materials, it is 

not possible to supply Wearite Components for purposes other 
than those connected directly with the war effort. 

WRIGHT & WEAIRE LTD. 
HIGH ROAD, TOTTENHAM, N.1 7 

Telephone: TOTtenham 3847-8-9 
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PLANNING 
Through the whole wide sweep of Philips activities in the 

field of electriciy there is evidence of inspired planning 

. . . not for the moment only, but also for those needs 

which will depend on discoveries and developments yet to 

emerge from the laboratory and the drawing board. 

PHILIPS LPHILIPS 
INCANDESCENT AND DISCHARGE LAMPS • FLUORESCENT LIGHTING • RADIO RECEIVERS 

AND TRANSMITTERS • COMMUNICATIONS EQUIPMENT • THERMIONIC VALVES AND 

OTHER DEVICES • X-RAY EQUIPMENT FOR ALL PURPOSES • ELECTRO-MEDICAL 

APPARATUS • ARC AND RESISTANCE WELDING PLANT AND ELECTRODES . MAGNETS AND 

MAGNETIC DEVICES . SOUND AMPLIFYING INSTALLATIONS 

PHILIPS LAMPS LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 (15511) 
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Against Wired Broadcasting 
Explaining Our Attitude 

AST month we stated our reasons for opposing 
the big-scale introduction of wired broadcast-
ing and, since then, have received a large 

number of letters on the subject. Naturally, most 
wireless men object to the introduction of a sys-
tem that threatens the expansion of their technique, 
and so support our attitude. But a surprisingly 
large number of readers feel that the technical 
arguments for the wire are so strong that it should 
be given a trial. That might come later, but we 
strongly contend that the immediate post-war 
period is not the appropriate time to make such 
a sweeping change. It seems necessary to amplify 
the reasons already given for this view. 

In explaining the attitude of Wireless World it 
would be well to re-state, as concisely as possible, 
our main grounds for objection. Politically, an 
isolationist wired system is wrong for a post-war 
world of which the future is generally thought to 
depend on international co-operation; also a wired 
system is, under post-war conditions, too dan-
gerous a weapon to place ready-made in the hands 
of a possible enemy of our liberties. Remember 
that Hitler came to power by exploiting mass 
psychology through the loud speaker, consolidated 
his power through broadcasting, and then intro-
duced the Volksempfânger, which gave him some 
of the advantages of a watertight distribution sys-
tem for canalising public opinion. Economically, 

i wireless is not yet developed to such an extent that 
it can afford to dispense with tlie stimulus and the 
financial contributions of radiated broadcasting. 
It was stated only a few weeks ago that broadcast 

> receivers accounted for 8o per cent, of the output 
of the pre-war British wireless industry, leaving 
only zo per cent. for transmitters and general com-
munication equipment. Any country adopting the 
wire would fail to keep pace with those retaining 
radiating systems. 

Letters expressing contrary views are published 
elsewhere in this issue, and we can best substantiate 
our opinions by replying to specific points. 
" There has never been any suggestion that the 

household set should be ` purged' or that a ban 
should be placed on foreign listening," says a 

reader. Exactly; but if the G.P.O. undertook 
broadcast distribution over the telephone wires one 
can imagine that the extent of radio listening would 
soon become negligible, without any need for a 
ban. To boost its new venture the G.P.O. would 
have at its command the B.B.C. microphone, the 
most powerful instrument of publicity in the coun-
try, and the great mass of the public could hardly 
fail to succumb. The B.B.C. would probably be 
only too willing to lend itself to the campaign. In-
deed, certain sections of the Corporation, remem-
bering with acute discomfort the embarrassment 
caused by competitive broadcasting from Radio 
Normandie and Luxembourg, would welcome any-
thing that removed a threat to its monopoly. In-
cidentally, we would hazard a guess that this 
broadcasting to Britain from abroad, which also 
tended to cut across the P.M.G.'s communication 
monopoly, was responsible for first inclining the 
official mind towards wired broadcasting. 

International Broadcasting 
Several readers suggest that there is no essential 

difference between the present (or even the pre-war) 
Government control of broadcasting and the control 
that might be exercised over a wire system. So 
far as internal broadcasting is concerned, that is 
true, but, from the international point of view 
there is all the difference in the world between a 
watertight wired system and a radiating system, 
where a turn of the dial can bring in outside 
opinions not subject to internal control. 

Other readers, while admitting our statement 
that the pre-war public judged its broadcast re-
ceivers by their ability to receive distant stations, 
deny that it made any real use of that facility. 
That, also, is true, but it is beside the point. What 
is described as the " magic of distance" started 
the public interest in radio, and wired broadcasting 
would be too prosaic to sustain that interest. 
The public did not listen consistently to foreign 

stations because real international broadcasting 
had hardly begun; it has not yet achieved, as a 
world unifying force, even a small fraction of 
what we hope and think it eventually will. • 
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USE OF VALVES 
What is 1' Good Practice " ? 

THE recently issued War 
Emergency British Stan-
dard B.S. mob sets out a 

code of good practice in respect 
of the use of radio valves; by due 
regard to its provisions optimum 
operating conditions and good-
valve life can be ensured. This 
article, which is a survey of some 
of the basic theoretical considera-
tions which form the justification 
for the Code of Practice, explains 
the reasons for the recommenda-
tions made in the Code. 
Only a small part of the Code 

of Practice deals with the more 
general and perhaps more obvious 
aspects of valve use. The major 
part is devoted to information 
and advice on specific points, 
much of which appears not to be 
generally known or for which the 
reasons are imperfectly under-
stood. 

Valve Ratings. — The manu-
facturers' published data in-
cludes a number of " Ratings" 
which must be considered as 
limiting values. It must not 
be assumed that any one of 
them may be exceeded because 
others are not approached. To 
take as an example a rectifier, 
the ratings would normally in-
clude the maximum input voltage 
and the maximum DC output 
current. The use of an input 
voltage lower than the rated 
maximum cannot justify a DC 
output current higher than the 
rated maximum. 
A radio valve is a complicated 

structure, the design of which 
must always be a compromise 
between a number of physical, 
mechanical and chemical con-
siderations. For instance, the 
design features which determine 
the input voltage rating of a recti-
fier are not the same as those 
which determine the output cur-
rent rating. The permissible 
maximum current may be limited 
by anode dissipation or by 
cathode emission or both, whilst 
the permissible maximum input 
voltage may be limited by inter-
electrode spacing, as well as by 
the anode dissipation. Evidently 
then, the different ratings of the 

By J. R. HUGHES, 
A.M.I.E.E., 

(British Radio Valve Manufacturers Association) 

valve are interdependent to some 
degree, but certainly not inter-
changeable in any simple manner. 
Many valves include among 

their ratings the maximum fre-
quency of operation. A variety 
of different factors may call for 
this rating, such as the eddy-
current heating of the valve elec-
trodes and connections, the 
dielectric loss heating of the 
glass seal through which 'the 
electrode connections pass, the 
loss of valve efficiency due to 
transit time (i.e., the time taken 
by an electron to travel from the 
cathode to the anode), or, in the 
case of a mercury vapour rectifier, 
the time necessary for the ionised 
vapour to de-ionise. It will be 
evident that it may be possible 
in some cases to raise the fre-
quency of operation above the 
rated maximum if other ratings 
of the valve are appropriately 
reduced, whereas in other cases 
the frequency limit will be an 
absolute limit which may not be 
exceeded in any circumstances. 
Accordingly, the advice of the 
manufacturer should always be 
taken when contemplating the use 
of a valve at a frequency in 
excess of the rating. 

Heater Voltages and Currents. 
—The Code of Practice stipulates 
that in general the heater voltage 
should not vary more than 7 per 
cent. each way from the rated 
value and tfiat in some cases the 
regulation must be even clOser. 
Moreover, emphasis is laid on the 
lesser-known requirement that 
" low heater voltages are as much 
to be avoided as high volt-
ages. . . ." 
In a valve the emitted electrons 

collect round the cathode to form 
a space charge. This space charge 
acts as a kind of reservoir from 
which the electrons constituting 
the space current of the valve are 
drawn. In practice the valve will 
be designed so that the space cur-
rent (which is made up of the 

anode current and the screen cur-
rents if any) will be far below the 
total possible cathode emission. 
The cathode emission, however, 

is a high-order function of the 
cathode temperature, which in its 
turn is a function of the heater 
voltage. Thus a comparatively 
small drop in the voltage gives 
rise to a considerable drop in the 
cathode emission. 

If the valve is, for example, an 
output valve, the total cathode 
emission under the reduced tem-
perature conditions may be insuffi-
cient to maintain the anode 
current, and in this event the 
grid voltage / anode current char-
acteristic will not be linear and 
distortion will result. In the case 
of a rectifier, the consequences of 
too low a voltage are somewhat 
different but no less serious. Here 
the decrease of emission will give 
rise to an increased voltage drop 
across the valve and this will raise 
the power dissipated in the valve. 
The point is considered at greater 
length later in this article, but it 
can be said that one consequence 
of this increased dissipation may 
be the release of residual gas from 
the electrodes, and this in turn 
will result in a still further de-
crease in emission. Thus a vicious 
circle is established which will 
ultimately destroy the valve or its 
associated equipment. Even if 
the normal anode current of the 
valve is fairly small and the total 
emission is adequate to maintain 
the anode current, the operation 
of the cathode at too low a tem-
perature is still undesirable, for 
another reason. 

It should be appreciated that 
the condition of the cathode coat-
ing is largely determined by the 
processing which takes place in 
manufacture and that this process-
ing is designed to distribute the 
active element through the thick-
ness of the coating and in its sur-
face. The maintenance of the 
emission during the useful life of 
the valve is dependent upon the 
surface of the coating being con-
tinually replenished by active 
material migrating to the surface. 
This migration is dependent upon 
temperature, and the operation of 



the cathode at too low a tempera-
ture may result in its rapid de-
activation and the consequent 
shortening of the valve life. 
On the other hand, it should not 

be supposed that the main risk 
arising from the use of too high a 
voltage is that the heater may 
burn out. If the cathode is oper-
ated at an unnecessarily high 
temperature, excessive evapora-
tion (sublimation) of the emissive 
coating will take place. Not only 
does this shorten the life of the 
cathode coating but it results in 
excessive deposition of the active 
material upon the grid and other 
electrodes. Some of the undesir-
able consequences of such deposi-
tion are considered more fully 
later in this article, particularly in 
relation to grid emission. 
A further point which is often 

overlooked is the undesirability of 
connecting valve heaters in series, 
unless they have been specially 
designed for this purpose, as, for 
example, in the case of AC/DC 
valves. Normally the manufac-
turer's data will make clear 
whether a valve is designed for 
constant voltage or constant cur-
rent operation, but in cases of 
doubt it is wise to make specific 
enquiries of the manufacturer if 
series operation is desired. If 
several valves designed for con-
stant voltage operation are con-

• nected in series (thus giving the 
same value of current through all 
the heaters), and if one should 
have a resistance slightly greater 
than the others, the power dissi-
pated in that one heater will be 
greater. The heater material has 
a large positive resistance / tem-
perature coefficient, and thus the 
resistance and hence the tempera-
ture, of the heater which is 
already running hotter than the 
others, will rise further still. In 
this way a small pikrcentage 
change in the supply voltage can 
result in a considerably larger per-
centage change in the voltage 
across one of the heaters which 
are connected in series across the 
supply. 

Mounting. — The Code of 
Practice recommends very 
strongly that valves should be 
mounted vertically with the 
base downwards. It is a not 
uncommon practice to squeeze 
valves into odd corners by mount-
ing them out of the vertical, and it 
is also true that in many cases no 
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apparent harm results. In the 
case of mercury vapour rectifiers, 
no exception to the recommenda-
tion for vertical mounting is ad-
missible since it is essential that 
liquid mercury should be pre-
vented from collecting on the elec-
trodes or on the upper portions of 
the bulb. Even with other valve 
types mounting out of the verti-
cal is not to be recommended; 
partly on the grounds of heat dis-
tribution, partly because of the 
risk of electrodes becoming dis-
placed and so causing changes of 
characteristics, and partly because 
of the possibility of the valve be-
ing more susceptible to vibration 
and so causing microphonic noise, 
Amongst receiving valves, recti-

fiers or output valves run rather 
hot and an unequal .distribution 
of the total heat may easily result 
in part of the valve structure 
reaching an excessive tempera-
ture. One common consequence 
of running a valve in an inverted 
position is that the increase in 
temperature loosens the base. 

Part section of a valve employing 
flat grid structure. 

Directly-heated valves with 
their relatively long and thin 
filaments are likely to be rather 
more troublesome so far as elec-
trode sagging is concerned than 
are indirectly-heated valves where 
the cathode is of more rigid con-
struction. Valves having a flat 
grid structure rather than a circu-
lar structure may also be more 
prone to this trouble if the valve 
is not vertical. In both these 
cases the difficulty can be mini-
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mised by mounting the valve in 
such a way that the plane of the 
filament or grid is vertical even if 
the valve itself is not vertical. 

In the case of valves in mobile 
or portable equipment the arrange-
ment should be such that the 
valves are vertical when the 
apparatus is in its usual operating 
position. 

• Heater - Cathode Insulation. 
—Indirectly-heated valves with 
automatic bias or in cathode-
follower or phase splitting cir-
cuits, provide some examples of 
applications calling for an appre-
ciable potential difference between 
the cathode and the heater. 
BS.z io6 deprecates the use of 
standard indirectly-heated valves 
in circuits where this potential dif-
ference exceeds zoo volts. 
The cathode assembly of an in-

directly-heated valve consists of 
a small metal tube on the outside 
of which is sprayed the emissive 
coating and inside which the 
heater wire is inserted. The insu-
lation between the heater and the 
metal tube is normally effected by 
spraying the heater with an 
alumina cement before insertion. 
It is a relatively thin coating and 
undue liberties should not be 
taken with it. In valves specially 
designed for operation under con-
ditions where a high potential dif-
ference is to be maintained be-
tween the heater and the cathode, 
additional precautions are taken 
during manufacture both in re-
gard to the insulating material 
and its subsequent processing. 
The insulation resistance be-

tween the heater and the cathode 
is dependent upon the cathode 
temperature and also upon the 
potential difference and the sense 
or polarity of this potential. The 
capacity between the heater and 
the cathode, too, is a somewhat 
erratic quantity since the heater 
is liable to move within the 
cathode under the influence of 
temperature changes. For these 
reasons the heater-cathode imped-
ance should not be included in 
radicr-frequency circuits where 
high stability is required. 

It is worth bearing in mind that 
one of the consequences of a 
potential difference between the 
cathode and the heater may be 
the attraction of electrons from 
the cathode coating to the heater. 
Since the heater normally has an 
alternating potential applied to it 
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any electron current between 
heater and cathode may be modu-
lated by this potential and so 
cause the introduction of hum. 
It is preferable, therefore, that 
any potential difference should 
maintain the heater negative with 
respect to the cathode, but it 
should be appreciated that it is 
similarly undesirable for the 
heater to be appreciably negative 
with respect to the grid. 

Electrode Temperatures and 
Gas Release. — With the ex-
ception of mercury vapour rec-
tifiers and a few other special 
valve types the majority of 
radio valves are " hard," i.e., 
the bulb contains the minimum of 
gas. If gas enters the bulb or is 
freed from within the bulb, the 
valve is said to have gone " soft " 
and the effect on the valve's 
characteristics will be very great 
indeed. These effects arise from 
the gas molecules being broken 
up as the result of collisions be-
tween them and the electrons 
flowing in the normal way from 
the cathode to the anode. The 
gas is then said to be ionised and 
there will be present ions carry-
ing positive or negative charges. 
Many of the positive 
ions move to the 
cathode, and under the 
influence of the poten-
tial existing between 
the anode and the 
cathode their velocity 
when they arrive at the 
cathode may be suffi-
cient to cause consider-
able damage by the 
bombardment of the 
emissive surface. Apart 
from this point the 
mere presence of posi-
tive ions in the vicinity 
of the cathode has the 
effect of partially neu-
tralising the space 
charge and the effect of 
this will be to increase 
the anode current which, as we 
shall see, may result in the release 
of further quantities of gas. 

It is very exceptional for gas to 
be able to enter a " hard " valve 
as a result of any sort of leakage, 
but the valve electrodes and the 
electrode supports are metallic 
and will contain a certain amonnt 
of occluded gas which may be 
driven from " solution " by an ex-
cessive increase of temperature. 
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.1 his point is taken care of in 

fixing the valve ratings, and 
several of the recommendations in 
the Code of Practice • are also 
based upon it. For instance, the 
Code emphasises the need to 
avoid the use of valves " . . . as 
oscillators or under any other cir-
cuit conditions which result in 
appreciable grid current unless 
such a requirement is covered by 
the specification. . . ." The grid 
current referred to here is, of 
course, the so-called " grid posi-
tive current" formed by a flow of 
electrons from the cathode to the 
grid when the instantaneous grid 
potential is allowed to become 
positive, or insufficiently negative, 
with respect to the cathode. This 
grid current necessarily dissipates 
power at the grid and • the. conse-
quent rise in temperature of the 
grid may result in gas release. 
Moreover, apart from the tem-
perature rise, the bombardment of 
the grid by the arriving electrons 
may also contribute to the release 
of occluded gas from the grid sur-
face. 

Control of Screen Voltage. — 
The avoidance of gas release is 
also one of the explanations of an-
other interesting recommendation 
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Illustrating the use of grid cooling 
fins in a representative triode-

hexode frequency changer. 

in BS.f 106, which is probably very 
far from generally known. The 

recommendation in question 
reads: " It is desirable that the 
resistances used in the supply net-
work for voltages on screen grids 
of multi-electrode valves should 
be kept as low as possible. Aligned 
grid valves operating with the 
screen voltage substantially lower 
than the anode voltage should 
derive the screen. supply from a 
potentiometer network. Unaligned 
grid valves, other than frequency 
changers, may derive the supply 
by means of a series resistance." 

Small manufacturing variations 
in the positioning of the electrodes 
in aligned grid valves result in 
rather wide variations of screen 
current from one valve to another. 
Thus the replacement of a valve 
in a circuit where the screen 
supply was derived through a 
series resistance rather than from 
a potentiometer might cause the 
screen voltage to depart greatly 
from the designed value. This 
would cause a marked change in 
performance and the rise in anode 
current might result in raising the 
anode temperature to a value at 
which appreciable gas release 
takes place. Unaligned grid 
valves employing a suppressor 
grid are not normally so critical 
in this respece 

Grid Primary Emis-
sion.—In any simple 
consideration of the • 
operation of a radio 
valve, it is assumed 
that the cathode is the 
sole source of the elec-
tron stream. Ideally, 
the control grid of a 
valve when operated 
under " Class A" con-
ditions would neither 
collect nor lose elec-
trons, and the input re-
sistance of the valve 
would be infinity. In 
practice these simple 
conditions do not hold 
exactly and the valve 
electrodes other than 

the cathode can and do emit elec-
trons which produce irregularities 
in the operation of the valve. 

Grid primary emission is a ther-
mionic emission occurring in 
exactly the same way as, but for-
tunately to a much lesser degree 
than, the thermionic emission 
from the cathode. It will be 
appreciated that the valve grids, 
and more particularly the first or 
control grid, are heated by ther-
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mal radiation from the cathode 
and that this effect is increased 
by reflection and radiation from 
the surfaces of the other elec-
trodes. The resultant grid tem-
perature under certain conditions 
may be sufficient for appreciable 
electron emission to take place. 

Since grid primary emission is 
thermionic in character, its pre-
vention or reduction is evidently 
in part a question of grid cooling. 
The valve will have been designed 
in such a manner that, under the 
conditions permitted by the 
ratings, the grid or grids will 
operate at a temperature at which 
grid primary emission is not 
troublesome. The cooling of the 
grid is effected partly by conduc-
tion through the grid supports 
and partly by radiation from the 
grid or from special cooling fins 
which may be provided. The 
efforts of the valve designer will 
be defeated if a valve is used 
under conditions where more heat 
is dissipated on the grid than has 
been allowed for in design, and 
this adds further weight to those 
clauses of the Code of Practice 
which are concerned with the 
avoidance of the use of valves 
under conditions where electrode 
temperatures may rise unduly. 

It was mentioned, earlier in 
this article, that an excessive 
cathode temperature could result 
in the evaporation (sublimation) 
of the emissive coating of the 
cathode and its deposition upon 
the other electrodes of the valve. 
If a grid becomes contaminated 
the possibility of primary emis-
sion is .very greatly increased 
since the contaminated surface 
has a greater thermionic emis-
sivity than the original clean 
metallic surface. 
The electrons so emitted will 

tend to pass to an electrode 
carrying a more positive poten-
tial. In general, this electrode 
will be the anode, but in any 
event the stream of electrons 
leaving the grid will constitute a 
current which, under the nor-
mally accepted convention, flows 
from the grid to earth through 
the external path. Such grid 
current is called " grid negative 
current" to distinguish it from the 
"grid positive current" which 
flows from earth to the grid 
through the external path when-
ever the grid potential permits 
the collection of electrons from 
the cathode stream. 

This flow of grid negative cur-
rent may set a limit to the resist-
ance which may be connected be-
tween the grid concerned and the 
cathode, since the flow of grid 
negative current through the ex-
ternal resistance gives rise to a 
voltage drop which, in the case 
of a control grid, would offset the 
bias potential by a value propor-
tional to the external grid resist-
ance. This point explains the 
necessity for keeping such ex-
ternal resistance as low as pos-
sible. 
Although it does not occur as 

a result of grid primary emission, 
it is necessary to consider here 
the case of grid negative current 
arising from another cause, and 
generally referred to as " gas cur-
rent." It has been mentioned 
already that a small residual 
quantity of gas may be present ;n 
the bulb and further gas is liable 
to be released by an increase in 
temperature of the valve elec-
trodes. Collision between the 
electrons from the cathode and 
gas molecules results in ionisa-
tion of some of the latter, which 
become positively charged and 
will travel to the grid and other 
negatively charged surfaces. The 
arrival of positively charged ions 
at the grid can be regarded as 
constituting a grid negative cur-
rent comparable with the loss of 
electrons from the grid. It has 
already been pointed out that the 
flow of grid negative current off-
sets the bias potential on the 
valve to an extent determined by 
the external resistance of the grid 
circuit. The reduction of bias 
voltage increases the anode cur-
rent and this will raise the tem-
perature of the anode. A vicious 
circle may therefore be estab-
lished in which the flow of gas 
current in the grid circuit causes 
an increase in temperature of the 
anode and so results in the release 
of more gas and consequently in 
an increase in the gas current it-
self. This danger of the valve 
" running away" is obviously de-
pendent upon the external grid 
resistance and may be avoided 
by ensuring that this resistance is 
as small as possible. 
These considerations requiring 

a low external resistance apply 
equally to all valve grids, but the 
Code of Practice is more specific 
in the case of the first or control 
grid and quotes recommended 
maxima which should not be ex-

ceeded. For voltage amplifying 
valves, the figures are IMQ when 
automatic bias is used and o.5MQ 
with fixed bias, but in the case of 
output valves having an anode 
dissipation of io watts or over, 
these limiting resistances are still 
further reduced to o.5MQ when 
automatic bias is used and o.IMQ 
with fixed bias. Output valves 
generally run rather hotter and 
have a larger grid surface, and for 
these reasons grid emission is likely 
to be greater and the external re-
sistance must be correspondingly. 
reduced. 
The distinction which is made 

between the permissible external 
grid resistances with automatic 
bias and with fixed bias arises 
from the fact that, as mentioned 
already, the flow of gas current 
offsets the bias potential and, in 
turn, may bring about a still 
further increase in gas current. If, 
however, automatic bias is used, 
the increase of anode current 
arising from the offsetting of the 
bias voltage will cause a compen-
satory increase of bias voltage. 
Because of this the conditions are 
more stable than when fixed bias 
is used, and the employment of 
larger values of grid resistance is 
justified. 

(To be concluded.) 

AMERICAN AMATEUR'S 

HANDBOOK 
THOUGH the handbook issued 

annually by the American 
Radio Relay League is primarily 
intended for the amateur trans-
mitters that constitute the mem-
bership of the League, it has, in 
the course of the 20 years of its • 
existence, tended to reach an 
ever-widening public. The 1943 
edition, which has expanded to 
600 pages, is useful as a source of 
information on many technical 
matters besides those primarily 
affecting the amateur. 
The " Radio Amateur's Hand-

book" may be briefly described 
as a non-mathematical general 
textbook of the theory, design 
and operation of wireless commu-
nication equipment, plus much 
specialised information for the 
amateur transmitter. Copies are 
obtainable to order (price los. 6d) 
through the Radio Society of 
Great Britain, New Ruskin 
House, Little Russell Street, 
London; W.C.I. 
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RECORD TRACKING 
Weight RequLred to Keep the Needle in the Groove 

THERE is general agreement 
1- among gramophone quality 
enthusiasts that a light needle 
pressure is desirable from the 
point of view of reducing wear 
on the surface of the groove and 
thus preserving the low noise level 
of the newly pressed record. In 
the early days a weight of 5 oz. 
was regarded as the minimum 
which would ensure adequate 
tracking and prevent the needle 
from riding up the sides of the 
groove. This was equivalent to 
a pressure at the needle point of 
the order of 30 tons per square 
inch, and it is not to be wondered 
at that records showed distinct 
signs of deterioration after only 
one playing. 

Excessive mass and damping of 
the moving parts in the older 
pick-ups was undoubtedly the 
chief reason for this unsatisfac-
tory state of affairs, and designers 
soon turned their attention to the 
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Fig. s. General construction of 
frequency-modu lation pick-up. 

problem of lowering the lateral 
mechanical impedance at the 
needle point. Miniature needle-
armature and moving - coil 
systems made their appearance, 
and the average weight required 
for tracking fell to about s¡ oz. 
(40 grams). 
Needle-point impedance is not 

the only factor determining the 
downward pressure; the form and 
fit of the groove and needle pro-
files are of equal importance. It 
is for this reason that experiences 
differ and controversy still centres 
on the relative merits of light and 
heavy pick-up heads, spring or 
counterbalance adjustment of 
pressure, etc. 
A useful contribution to our 

knowledge of this subject comes 
from a recent paper by Beers and 

Sinnett.* In the course of an in-
vestigation into the possibility of 
using a frequency-modulated 
system of record reproduction the 
authors developed a miniature 
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Fig. 2. Section of stylus in record 
groove showing tracking diameter:d 

and wedging angle a. 

variable-capacity pick-up (Fig. s) 
and the following facts were given 
in justification of a choice of 
o.003in. for the radius of the 
sapphire stylus. 

For proper tracking the stylus 
must have sufficient vertical force 
exerted upon it to overcome the 
vertical component of force due 
to the lateral velocity of the 
modulated record groove. Calcu-
lations have been made which 
show the vertical forces exerted 
upon styli of various radii when 
seated in a standard groove 
having an 88-deg. in-
cluded angle, a 
o.00z3in. radius cut-
ting stylus and a 
groove width at the 
top of o.0069in. In 
addition to the verti-
cal forces, considera-
tion has also been 
given to the varia-
tions to be expected 
in pinch effect with 
different sizes of re-
producing styli. 

Fig. 3. Variation of 
tracking diameter and 
wedging angle with 

radius of stylus. 
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Fig. 2 illustrates a stylus seated 
in a record groove of the above 
dimensions. Two important 
factors which change with the 
diameter of the stylus are: the 
tracking diameter d and the wedg-
ing angle (o). Tracking diameter 
d has a direct bearing upon both 
pinch effect and the high-fre-
quency response and should be 
kept as small as possible. On the 
other hand, wedging angle a 
which determines the tendency of 
the stylus to climb the groove 
wall, should be made as large as 
possible for a specified groove. 
From this it is obvious that a com-
promise must be made. Fig. 3 
shows the variations in d and a 
with stylus radius; and from ob-
servation it can be seen that the 
stylus radius should not be less 
than o.00z5in. or greater than 
o.004zin. Furthermore, since 
the curve for angle a is flat from 
a stylus radius of o.00z5in. to 
o.004zin. and the curve for 
diameter d is rising rapidly over 
this range it appears desirable, 
when record-groove variations 
are considered, to use a stylus 
radius of about o.003in. The im-
portance of the tracking diameter 
d and the wedging angle a is 
further emphasised by the curves 
in Fig. 4. This figure shows, in 
curve form, the two factors cot a 
and d tan a, which have a direct 
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bearing upon the vertical force 
due to lateral velocity and pinch 
effect, respectively. It will be 

• 



observed that the curve for cot a 
approaches infinity for a stylus 
smaller than o.0023in. radius, 
decreases rapidly to about 
o.0025in. radius and then re-
mains essentially flat to o.0042in. 
At the same time, however, d 
tan a, the factor governing the 
pinch effect, increases rapidly 
from a o.0023in. radius to a 
o.0042in. radius and then de-
creases. Observation of these 
two curves provides a further con-
firmation that a stylus radius of 
o.003in. is the best compromise 
from the standpoint of overall 
performance. 
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Zy = impedance of stylus and 

pick-up moving system in 
a lateral direction. 

iL = velocity of recording. 
a = angle at which stylus 

would ride up groove 
wall. 

Utilising the above equation 
and the previously 
determined values for 
the lateral impedance 
and the curve for 
angle a, it is possible 
to calculate the track-
ing weight required 
to overcome the ver-
tical force due to 
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In the above equations and 
those which follow, such factors as 
the elasticity of record materials 
and the effective damping of the 
mechanical system are not in-
cluded. For this reason the calcu-
lated performance characteristics 
do not provide all the information 
that might be desired, but they 
do give a general indication of 
the performance which can be 
expected. Expressed 
mathematically, the conditions 
for tracking a laterally cut record 
exist when 

Ev = Zt_it, cot o. 
where 
Ev= minimum vertical force 

acting on the stylus which 
will ensure proper track-
ing. 
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mentioned were not included in 
the calculations, the curve shapes 
aie similar, indicating that the 
choice of a o.003in. stylus is a 
desirable compromise. . . . 

Fig. 6 shows the tracking 
weight required for a frequency-
modulation pick-up as compared 
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(Left) Fig. 4. Effect 
of stylus radius upon 
factors governing 
tracking weight and 
" pinch effect." 

(Above) Fig. 5. Cal-
culated and measured 

4• tracking weights re-
quired by and relative 
outputs obtained from 

2 frequency - modulation 
pick-up for a wave-
length of 0.0053 inch 

at 7,000 

lateral velocity as the stylus radius 
is varied. - 
As the stylus radius is increased, 

it is apparent that for a given 
groove velocity the output to be 
obtained at high frequencies will 
decrease. Calculations have been 
made of the expected loss in high 
frequencies and   Fig. 5, 
shows the correlation between 
calculated and measured loss in 
response at 7,000 cycles as the 
stylus radius is increased. Also 
shown in the same figure are cal-
culated and measured curves of 
the tracking weight required for 
different styli at 7,000 cycles. It 
will be noted that while the actual 
weights required are somewhat 
higher than the calculated values, 
because the factors previously 
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with three other types of phono-
graph pick-ups. Curve (A) is a 
conventional crystal pick-up hav-
ing a normal tracking weight of 
70 grams. Curve (B) is a tran-
scription-type magnetic pick-up 
with a normal tracking weight of 
45 grams. Curve (C) shows the 
tracking-weight characteristic of a 
recently developed crystal pick-up 
which operates at a normal track-
ing weight of 28 grams and curve 
(D) shows the tracking-weight 
characteristic of the frequency-
modulation pick-up normally 
operated with a tracking weight 
of 18 grams." 
A few remarks on the nature 

of the " pinch effect" referred to 
in the foregoing extract may not 
be out of place here. It arises 
from the fact that commercial 
record masters are cut with a 
chisel-shaped stylus which 
vibrates with its flat forward face 
always at right-angles to the 
mean axis of the record groove. 
As a result, the width at the top 
of the groove, and consequently 
the angle between the walls of the 
groove, is reduced when the 
cutter is in lateral motion—the 
faster it moves sideways the 
narrower the groove. Maximum 
groove width in a sine wave is 
found at the peaks when the 
lateral motion is momentarily 
zero, and the minimum width 
appears half-way between these 
points as the cutter is passing the 
mean position with peak lateral 
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velocity. Fig. 7 shows a plqn 
view of a groove of exaggerated 
amplitude to make this point 
clear. The sections are enlarge-
ments to scale of the groove shape 
at minimum and maximum width 
and show the lift imparted to the 
needle point. 
The vertical needle movement 

passes through a complete éycle 
between the two peaks (half a 
wavelength) of the original lateral 
wave so the frequency of the ver-
tical movement is twice that of 
the recorded frequency. Obvi-
ously the mass of the pick-up 
head will not permit it to follow. 
this " " motion, and 
if the needle suspension is 
" solid" in a vertical direction, 
the needle will either plough the 
groove out to a constant width or 
remain floating in a mean posi-
tion, not having time to fall into 
contact with both walls between 
the lifts it receives from succes-
sive pinches. 
The effect is greatest near the 

centre of the record, where the 
vertical vibrational velocity may 
rise to nearly half the lateral 
velocity at high frequencies. On 
the other hand, the amplitudes 
involved are small, so that the 
range of movement required is 
less than that which must be 
allowed for in a lateral direction. 
It is essential, however, that the 
vibrational impedance to vertical 
motion should be kept low. 
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Fig. 6. Comparison of tracking weights required for 
various pick-ups. (A) Conventional crystal pick-up. 
(B) Transcription type magnetic pick-up. (C) Special 
crystal pick-up. (D) Frequency-modulation pick-up. 

In the pick-up- in Fig. i the 
requisite vertical compliance is 
provided by bending of the 
bottom horizontal portion of the 
steel wire, while the lateral com-
pliance is due partly to bending 
and partly to torsion of the ver-
tical part to which the ribbon is 
attached. Changes in capacity 
between the ribbon and the insu-

Wireless Vt'orld 
lated metal plate are made to 
vary the frequency of a 6SA7 type 
electron coupled 30 Mc /s oscilla- - 
tor. A simple resonant circuit is 
used to convert the oscillator fre-
quency variations to amplitude 
modulation, the circuit being 
tuned so that the mean oscillator 

GROOVE wioru- 
REDUCED 

modulation 
designed for 

frequency falls at the 70 per cent. 
response point on one side of the 
resonance curve and the output 
applied to the diode of a 6R7 
valve the triode section of which 
also supplies the first stage of 
AF amplification. 
The change in diode current is 

proportional to the displacement 
of the stylus, and in this respect 
the system described • differs fun-
damentally from other pick-ups 
which give an output proportional 
to the RMS velocity of tlie stylus. 
As a consequence, the response 
characteristic taken with a stan-

dard gliding 
tone test 
record shows a 
response level 
up to 500 
cycles and 
then falling 
steadily at a 
rate of about 
4 db per oc-

tave. Treble 
o compensa-

tion would be 
required in 
place of the 
usual bass 
lifting circuit 
if the system 

is to be used on existing records, 
and the authors point out that to 
obtain the fullest benefit from the 
system, records " with a high-fre-
quency accentuation characteris-
tic which is comparable to that 
used in transcriptions" are desir-
able. 
They conclude: " Experimen-

tal records of this type have been 

NEEDLE RISE DUE TO 
" PINCH EFFECT" 

made. The surface noise obtained 
from these records with the fre-
quency-modulation reproducing 
system was reduced to the point 
where it was not objectionable to 
the most critical listeners. 
Although the calculations and 

measuréments which have been 
given are con-
fined primar-
ily to 78 revo-
lutions - per - 
minute 
records, the 
same perform-
ance advan-
tages are re-
tained in a 
frequenc y-

Fig. 7. Illus-
trating the 
origin of the 
"pinch effect." 

reproducing system 
transcriptions." 

PHONETIC ALPHABET 
For British and American Forces 

TI1E combining of the British and 
American Forces in a growing 

number of theatres of war necessi-
tated the revision of many of the 
rules of procedure .in wireless tele-
graphy and telephony. 

For obvious reasons it is not per-
missible to publish the various 
changes introduced. It is, however, 
possible to give the revised phonetic 
alphabet now used by the Allied 
Forces to avoid confusion between 
similarly sounding letters in tele-
phony. 

In the first column are the new 
code-words, those in the second 
column were the most frequently 
A Able America Able 
B Baker Boston Boy 
C Charlie Canada Cast 
D Dog Denmark Dog 
E Easy England Easy 
F Fox France Fox 
G George Germany George 
H How Holland Have 
I Item Italy Item 
J Jig Japan Jig 
K King Kentucky King 
L Love London Love 
M Mike Mexico Mike 
N Nan Norway Nan 
O Oboe Ontario Oboe 
P Peter Portugal Pup 

Queen Roger Quebec Quack 
Radio  Rot 

S Sugar Santiago Sale 
T Tare Turkey Tare 
U Uncle University Unit 
✓ Victor Victoria Vice 
W William Washington Watch 
X X-ray X-ray X-ray 
Y Yoke Yokoha ma Yoke 
Z Zebra Zanzibar Zed 

used by British amateurs prior to 
the war, while the third column 
gives those used by American 
amateurs. . 
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WIDE-RANCE R-C OSCILLATOR 
From 16 to 18,000 cis with Nearly Constant Amplitude 

A, audio-frequency oscillator 
based on the multivibrator 
circuit, with modifications 

to give sine wave output, w.as 
described by the writer some years 
agog and different forms of RC 
oscillator have been developed by 
others. A careful consideration 
of the principle of operation of the 
writer's original circuit has enabled 
him greatly to improve the prac-
tical form of this oscillator while 
retaining, in essential details, the 
simplicity of the basic circuit. 
The oscillator in its new form 

gives a continuous frequency range 
in three stages, covering i c/s 
to 18,000 c/s with nearly constant 
amplitude. 
The basic circuit of this type of 

oscillator is shown in Fig. z. It 
will be seen that this is a z-valve 
resistance-coupled amplifier cir-
cuit in which the second valve is 
coupled back to the first as in a 
multivibrator, but the amount of 
feedback is controlled by means 
of a potentiometer R2 and there 
is a resistance RI in series with 
the grid of VI. This resistance 
RI, while it forms no part of the 
ordinary multivibrator circuit, is 
an essential element in the present 
AF oscillator, as will be seen from 
the explanation which follows. 

Fig. 1. Basic circuit of the oscillator. 

Fig. 2 shows the feedback sec-
tion of the circuit of Fig. z. The 
oscillation frequency is deter-
mined by the values of the two 
condensers and two resistances 
shown in Fig. 2. Ri is the resist-
ance in series with the grid of VI, 
while CI is the total capacitance 
across the grid and cathode, 
including the effective internal 

Wireless World, May 14th, 1937. 

By T. A. LEDWARD, 
A.M.1.E.E. 

capacitance due to the Miller 
effect. C2 and R2 form the out-
put circuit of V2. 

Fig. 3 (a) is the vector diagram 
of voltages for the input circuit 
of VI, Eo being the applied volt-
age derived from the output 
circuit of V2. ERI is the voltage 
drop in the grid series resistance 
R 1, and Eci is the voltage across 
the grid capacitance Cr, or, in 
other words, the true grid, voltage 
of VI. 
The forward coupling from VI 

to V2 iS so designed that the phase 
angle between the anode voltage 
of VI and the grid voltage of V2 
will be negligibly small at all 
frequencies within the range of 
oscillation required. Then the 
anode voltage of V2 will be in 
phase with the grid voltage of V r. 
This is shown by the vector 
EA2 of Fig. 3 (b) in phase with 
Ecr of Fig. 3 (a). 

This anode voltage EA 2 is 
applied across C2 and R2 (Figs. 
r and 2). The vectors Ec2 and 
ER2, Fig. 3 (b), represent the 
respective voltages across these 
C( mponents. The relative ampli-

tudes of these volt-
ages, as compared 
with those of Fig. 3 
(a) will of course, 
depend upon the 
amplification, and 
the position of the 
potentiometer tap 
that will just main-
tain oscillation will 
be such that the 
voltage at this tap is 
just equal to the grid 
input of VI required 
to produce it. In 
other words, the 

ratio of the tap volts to the 
anode volts will be equal to the 
amplification ratio of the two-
valve combination. The poten-
tiometer resistance can, therefore, 
be quite a small part of the 
total resistance Rz, a separate 
fixed resistance being added to 
make up whatever total value 
may be required. 

It is clear that when oscillation 

occurs ER2 and Eo will be in 
phase, as Eo is derived from a 
tapping on R2. 

e, = 02 
.*. ERr/Ed = Ec2/Ea2 
.*. RI/Xi = X2/122 

where Xi and X2 are the react-
ance values of Cr and C2. 

.*. XI X2 = RI R2 .. ( I) 

.*. cu2C I C2 RI R2 (2) 
where co = 27rf 

.*. f II 2 71-VCI C2 RI R2 
• • • • (3) 

where fis the oscillation frequency. 

C2I—Etc21 

o iH 
Es2 

1. 3  

E 1 CI Eci R2 

Fig. 2. Equivalent circuit of the 
feedback section of Fig. i. 

In the original design the 
capacitance Cr was the effective 
grid capacitance of VI only, but 
a study of the principle of opera-
tion shows that considerable prac-
tical advantages are obtained by 
making Cr = C2 and Ri = Rz. 
Equation (3) then reduces to 

f / 2 IrCR . . (4) 
where C = Ci = C2 and R = 
RI = R2. 

Further, as Cx = C2, then Xi 
= X2, so that equation •( r) be-
comes X2 = R2 

X = R. 
This result means that provided 

the oscillation frequency is varied 
by varying both CI and C2 
together and keeping them equal, 
the frequency will always be such 
that X = R. Now let Z -= the 
impedance of either of the cir-
cuits CI, RI or C2, R2 (which, of 
coarse, are equal) then  

Z = VR2 ± X2 
X = R 

Z =•V2.R= 1.414.R. 
In other words, unless R is 

changed, the impedance remains 
constant. 
The practical significance of this 

result is that if Ri = R2 and Cr 
= C2 and the oscillation fre-
quency is varied by varying both 
Cr and C2 together, while RI 

but 

••• 
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Wide-range R-C Oscillator— 
and R2 remain constant, the 
oscillation amplitude will remain 
constant. This statement ,of 
course, assumes a constant ampli-
fication ratio at all frequencies. 
A further advantage of ganging 

CI and C2 is that a wide range is 
covered in a single sweep. 

O ER2 

EC2 

b) 

Fig. 3. Vector diagrams illustrating operation 
of the oscillator. 

The-complete circuit of a prac-
tical audio-frequency oscillator, 
constructed on the principles out-
lined above, is shown in Fig. 4. 
While the foregoing equations 

for frequency give a useful ap-
proximation to the actual condi-
tions in the practical oscillator, 
they would need some rather 
complicated modification if the 
effect of all refinements included 
in the practical apparatus were 
to be taken into account. For 
instance, some means of applying 
grid bias to the valves must be 

O 

0.1 MCI 

SpF 

9 o 

C o 

Wireless World 
included and the best method in 
this case is to use cathode resistors 
without the usual large by-pass 
condensers. The absence of these 
condensers assists the attainment 
of good wave form and lowers the 
minimum frequency obtainable 
with a given value of R. In order 
to extend the range at the upper 

end of the scale, 
however, a small 
by-pass condenser is 
connected across the 
cathode resistor of 
VI. This condenser 
has practically no 
effect at the bottom 
end of the scale, but 
the effect is very 
marked at the top 
end, so that the 
combined effect of 
cathode resistor and 

small by-pass condenser is to 
appreciably widen the whole fre-
quency range. For the attainment 
of good wave form on range 
3, it was found undesirable to 
make RI less than 70,000 ohms. 
A value of R2 equal to 40,000 
ohms, in conjunction with other 
details shown, then gave the 
required range. 
The variable condensers Ci and 

C2 are each of o.00i5µE maxi-
mum capacitance. Each is ob-
tained by paralleling the three 
sections of a o.0005µF 3-gang 

OSCILLATOR VALVES OUTPUT VALVE 

condenser, and the two o.00t5µF 
condensers thus formed are mech-
anically coupled in tandem, but 
insulated electrically from one 
another. 
The two three-way switches 

A and B, which change the resist-
ance values, are operated to-
gether to give the following three 
frequency ranges :— 

(I) • 16 to 300 c/s 
(2) 250 to 3,500 c/s 
(3) 1,200 to 18,000 CiS 

The Yaxley type of switch is 
very convenient and satisfactory 
for this purpose. 
The frequency is continuously 

adjustable over each of these 
ranges by the condenser control. 
The potentiometers Pr, P2 and 
P3 control the amplitude of 
oscillation and each one is nor-
mally. pre-set by trial to give the 
same amplitude for each range. 
It is then possible to cover the 
whole range of frequency without 
very much change of amplitude. 
Pi, the low-range amplitude con-
trol, is not connected as a poten-
tiometer, but as a series resist-
ance. This is in order that the 
spindle may be earthed to avoid 
hand-capacity effects, which might 
otherwise be noticeable owing to 
the high resistance between spindle 
and earth. Slight changes of 
frequency occur if the oscillation 
amplitude controls are altered, 

VOLTMETER VALVE 
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Fig. 4. Complete circuit of the oscillator described. 
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but as these are normally main-
tained at a fixed setting, this is of 
no importance. A separate con-
trol for output amplitude is pro-
vided which does not affect fre-
quency. 
As previously stated, once the 

controls have been set the oscilla-
tion amplitude chqnges very little 
over the whole frequency range. 
The amount of variation that 
takes place is shown in Fig. 5. 
In order to maintain such con-
stant amplitude it is necessary, 
as already explained, to maintain 
the equality of CI and C2. In the 
case of Cr the effective grid 
capacitance of VI is added to 
external stray capacitance in 

db 
2 

would change the oscillation amp-
litude if the potentiometer setting 
were unchanged; that is why 
three separate potentiometers are 
required, the appropriate one for 
each range being selected by the 
switching operation. 

It has been stated that the 
coupling between the anode of 
VI and the grid of ,V2 should be so 
designed as to give a very small 
phase angle at the lowest fre-
quency. Such a condition mini-
mises the effect of this coupling 
on the oscillation frequency or 
change of amplitude. But it is 
desirable that this coupling should 
impose a fairly high damping 
effect- on the anode of Vt. A fairly 

o w resistance 
and large capaci-
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Fig. 5. Amplitude characteristics for the three ranges 
(odb. is equivalent to 8 volts RMS across 120,000 ohms.) 
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parallel with Cr and it becomes 
necessary, therefore, to provide 
an additional trimmbr condenser 
across Cz. The trimmer is marked 
CT in Fig. 4 and should be 
adjusted on trial until the ampli-
tude is found to be constant at 
different frequencies. In the 
writer's instrument the necessary 
trimmer capacitance was found 
to be approximately o.000ti5e. 
Another condition for constant 
amplitude is that the oscillation 
should not be too weak. The 
potentiometers give a smooth con-
trol' of amplitude and it is found 
that the best setting is that which 
gives the maximum amplitude 
that can be attained without dis-
tortion being discernible on a 
cathode ray screen. 

It will be noticed that change 
of frequency range is effected by 
changing the values of resistances 
RI and R2 by means of switches 
A and B. A change of resistance 

tance are there-
fore indicated. 
The damping in-
troduced by this 
coupling and the 
high value of 
anode resistor of 
Vi giv es a 
smooth control 
of oscillation at 
low amplitudes. 
The high value 
of cathode re-
sistor for Vr is 
suited to the 
anode resistor. 
The grid swing 
of VI is very 
small, but that 
of V2 is much 
greater and more 

normal values of anode and cath-
ode resistors are needed for V2. 
Negative feedback is, of course, 
present in both valve circuits, 
owing to the absence of large 
by-pass condensers. 
An output valve V3 is coupled 

to Vz in such a way that negligible 
load is imposed on the oscillator 
circuit. The diagram will make 
this clear without detailed explana-
tion, but it may be pointed out 
that control of output amplitude 
is by means of the potentiometer 
P4, which controls the input to 
V3. This arrangement allows 
the output circuit impedance to 
remain constant at all amplitudes. 
It also minimises any distortion 
in V3, because the lower the ampli-
tude, the lower the input to V3. 
A voltmeter valve V4 indicates 

output volts on the instrument G 
which is a o--t milliammeter suit 
ably calibrated. The valve is 
operated as an anode-bend recti 

fier, and, at normal oscillator 
amplitude it has no effect on the 
output wave form. 

Initial tests are made with 
the aid of an oscillograph to deter-
mine the maximum output voltage 
that can be obtained without 
distortion in the oscillator itself. 
No reference has so far been 

made to the fact that VI is a 
double-diode-triode. The diode 
section is a refinement which 
assists in providing means for 
locking any multiple of 50 c/s to 
the mains frequency (assuming 
50 c/s to be the mains frequency). 
This means that if the oscillation 
frequency is adjusted to be very 
nearly equal to any harmonic of 
50 c/s, the locking control will 
pull it into step and hold it at the 
harmonic frequency. This is 
accomplished by connecting one 
or both diodes to the mains supply 
through a high resistance. It is 
convenient to provide a variable 
voltage for this purpose in the 
manner shown, as the voltage re-
quired increases with increase of 
frequency. The locking is effective 
up to about 2,000 c/s, but abo‘e 
this a higher locking frequency 
than 50 would be desirable. 

Briefly, the locking action may 
be explained as follows: Once per 
cycle of 50 cis mains voltage a 
rectified pulse flows through the 
cathode bias resistor and moment-
arily increases the negative bias. 
This action is similar to increasing 
the value of the bias resistance 
and tends momentarily to lower 
the oscillation frequency, hence 
the effect of " pulling into step." 
If the pulse were strong enough the 
oscillation would cease once every 
cycle of the locking frequency. 

Effective screening should be 
provided for the whole of the appar-
atus, as the pick-up from AO fields 
may otherwise be troublesome, 
and, of course, suitable screening 
will ensure that the output of the 
oscillator will be confined to the 
output terminals. 

Institute of Physics.—At the annual 
general meeting of the Institute of 
l'hysics, held recently, the following 
were elected to take office on October 
1st, 1943: President, Sir Frank Smith; 
vice-presidents, E. R. Davies, Dr. W. 
Makower and T. Smith; hon. treasurer, 
Maj. C. E. S. Phillips; hon. secretary, 
Prof. J. A. Crowther; ordinary mem-
bers of the Beard, Prof. J. D. Cock-
croft, D. C. Gall, Dr. H. Lowery, 
D. A. Oliver, A. J. Philpot and R. S. 
Whipple. A record increase in mem-
bership of the Institute is reported. 
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CONTRAST EXPANSION UNIT 
Design Giving Unequal " Pick-up" and " Decline" Delays 

T T is well known that in broad-
' casting and recording sound it 

is necessary to reduce the con-
trast between the loudest and 
softest passages. The maximum 
permissible signal level is rigidly 
determined by the power-hand-
ling capacity of the equipment, 
and if the full range of contrast 
is handled the minimum will ap-
proach closely the residual noise 
level, which is obviously undesir-
able. Thus, if the difference in 
level between the maximum per-
missible signal and the residual 
noise is, say 70 db., and it is de-
sired to maintain a difference 
between the inherent noise and 
the minimum signal of 25 db., 
then it is clear that an original 
having a contrast range of 6o db. 
must be compressed to a maxi-
mu un of 45 db. This is at present 
usually achieved by manual con-
trol at the source, but automatic 
means will no doubt gradually 
find favour. 
To reproduce such a signal 

realistically it is desirable that 
the reproducer should restore the 
original range. To achieve this 
it is necessary to arrange that the 
gain of the reproducing amplifier 
varies with the variations in in-
tensity of the signal. A steady 
signal requiring a constant gain 
consists, however, of cyclic varia-
tions at audio-frequency, and if 
the gain were to alter instan-
taneously it would follow these 
cyclic variations and alter the 
weveform of Fig. r (a) to that 

(a) (b) 

Fig. r. Waveform distortion pro-
duced by instantaneous gain altera-

tion.. 

of Fig. r ( b), producing objection-
able distortion. It follows, there-
fore, that it is necessary to intro-
duce some form of time delay tu 
prevent the gain of the amplifier 
fluctuating at a frequency com-
parable with the lowest to be re-
produced. 

By 

D. T. N. WILLIAMSON 

By the introduction of this time 
delay, the rate of change of gain 
of the amplifier is reduced. If 
the rate of rise is reduced, a signal 
of the type shown at Fig. 2 (a)— 
that is, a transient—is altered to 
that at Fig. 2 (b), resulting in poor 

mm 
(a) ( 

Fig. 2. Effect on a rising transient 
of time delay in the application of 

volume expansion. 

transient response. On the other 
hand, if the rate of fall of gain 
is reduced, the signal of Fig. 2 (a) 
is unaffected, as it ceases instan-
taneously; the way in which the 
gain varies after this is obviously 
of no importance. The signal of 
Fig. 3 (a), however, will be dis-
torted to that at Fig. 3 (b). 

In general, in acoustics the 
maximum rate of decay of a signal 
is considerably less than the maxi-
mum rate of rise, e.g., a note of 
a pianoforte is as in Fig. 4. Also, 
any reverberation which may be 
present still further tends to re-
duce the rate of decay. It is thus 
apparent that the gain of the 
amplifier should increase very 
rapidly, and fall at a relatively 
low rate determined by the low-
est frequency required to be re-
produced. This rapid increase 
will cause some waveform distor-
tion of transients, but this will 
occur over so short a period as to 
be inappreciable. 
In the usual form of contrast 

expansion equipment the rates of 
rise and fall of gain are approxi-
mately equal, and a compromise 
has to be adopted between high 
rate of change to obtain satisfac-
tory transient response and low 
rate of change to avoid wave-
form distortion. The perform-
ance of this type of equipment is 
mediocre, and has given contrast 
expansion a totally undeserved 

reputation for transient and am-
plitude distortion. 
The use of manual control of 

compression leads to anomalies 
when automatic expansion is in 
operation. In particular, when 
the intensity of a loud passage is 
reduced, the level is not imme-
diately restored at the end of the 
passage, and so reverberations 
are kept at the same relative level 
as the parent sound. Thus, when 
contrast expansion is jeroduced, 
the contrast between the passage 
and its reverberation is increased, 
which results in an undesirable 
attenuation of the echo. This can 
be avoided by decreasing the rate 
of fall of gain, holding the gain 
near its maximum for the dura-
tion of the echo. A timé of decay 
of gain of about one second proves 
very satisfactory in all respects, 
and gives the added advantage 
that " flutter" does not occur 
due to large fluctuations of gain 
when reproducing music such as 
the final bars of the Beethoven 
5th Symphony, i.e., loud chords 
separated by short time intervals. 

Contrast expansion is most con-
veniently achieved by means of 
a variable-gain amplifier, the con-
trol voltage being derived from 
the signal. As is well known, 
expansion must be carried out at 
a very low signal level, as at-
tempts to control the gain of a 
valve handling a large signal will 
result in distortion. A separate 
amplifier must, therefore, be pro-
vided to obtain a suitably large 

( a ) ( b) 

Fig. 3. Distortion produces:L. by 
time delay in a falling transient. 

voltage which is then rectified 
and fed to the controlled stage 
through a filter network, by 
means of which the time delay is 
introduced. 

Fig. 5 shows the basic arrange-
ment of the rectifier and delay cir-
cuit. A unidirectional voltage 
proportional to the instantaneous 



value of the signal is developed 
across RI by the amplifier and 
rectifier. The rectifier should be 
full-wave to ensure that the whole 
waveform appears across RI with 
the negative half-cycles inverted, 
giving a unidirectional voltage 
which pulsates in a similar man-
ner to the original signal as in 
Fig. 6 (b). This voltage is in 
opposition to the standing voltage 
S, giving a resultant voltage be-
tween A and B of the form shown 
in Fig. 6 (c). This procedure is 
necessary because variable-gain 
amplifiers require for control pur-
poses a negative voltage which de-
creases as the amplification is 
required to increase. The re-
sultant voltage is applied to the 
circuit consisting of R2, V and 
CI. Under no-signal conditions 
the voltage between A and B is 
S, and CI will be charged to this 

Itv 

Fig. 4. Waveform of a struck 
string. 

value. On receipt of a signal the 
resultant voltage AB falls during 
the first quarter-cycle. CI will 
almost simultaneously discharge 
through the diode V, as the time-
constant of É in conjunction with 
the conduction resistance of V is 
made small compared with the 
time of a quarter-
cycle. During the 
next quarter-cycle the 
voltage across AB 
will rise, but now the 
diode is non-conduc-
tive and the con-
denser can charge 
only through Rz, 
which is of high value 
to give a time-con-
stant long in compari-
son with the period of 
a cycle. CI thus has 
insufficient time to 
acquire any further 
appreciable charge 
before the next fall in 
resultant voltage, and 
its voltage remains practically 
steady until a change in signal 
level occurs. The control volt-
age for the variable-gain ampli-
fier is taken from Cr, and is of 
the form shown at Fig. 6 (d). 
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It is apparent that as RI and 

the 'resistance of the supply S are 
in series with the diode to form 
the discharge circuit of CI, their 
values must be kept as low as 
possible to give a high rate of dis-
charge. 

Fig. 7 shows the circuit of a 
contrast expansion unit which em-
bodies the foregoing principles. 
Dealing first with the control 
equipment; V4, the control am-
plifier, is a single high-slope out-
put tetrode designed to develop 
a rectified voltage of some 30 V 
peak in the load resistance R14. 
It will be adequately loaded by 
the output of a crystal pickup, 
but if the output of the preceding 
equipment is low, an additional 
stage of amplification must be 
provided. The standing voltage 
is obtained by the drop across 
R17. 
RI5 and 13.16, in conjunction 

with C8, determine the time of 
fall of gain, and as previously 
stated, this should be about one 
second. Insulation difficulties 
limit the resistance in parallel 
with the diode to about 4MQ, and 
with this value, C8 should be 0.25 
pF, giving a time-constant of one 
second. Some degree of control 
over the rate of fall of gain is de-
sirable, and for this reason R15 is 
made variable. R16 sets a lower 
limit for this delay, to ensure that 
distortion does not occur. 

It is the writer's experience that 
a time constant of about one 
millisecond is satisfactory for the 
discharge circuit which determines 

Fig. 5. Basic arrange-
ment of rectifier and 

delay circuit. 

CONTROL 
VOLTAGE. 

the rise of gain; this necessitates 
that the total resistance of the dis-
charge circuit should not be 
greater than 4,0043Q. The charac-
teristic of a diode is, of course, 
non-linear and graphical methods 
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are required to determine exactly 
the discharge time of the con-
denser, but a sufficiently close ap-
proximation may be obtained by 

(a) 

(b1 

g d ) 
O 

id 6 

9 

Fig. 6. How the controlling voltage 
is derived from the signal. 

assuming a mean value of resist-
ance over the working range. The 
diode used is a power-rectifier 
type, and its resistance over the 
range in use should be consider-
ably less then 4,000Q. 
The use of an extremely high 

rate of gain causes difficulties in 
the amplifier. The rise in anode 
current which accompanies an in-
creasing gain gives a violent tran-
sient. In the case of a single con-
trolled valve this appears super-
imposed on the output signal, and 
causes an objectionable noise. 
The use of a push-pull controlled 
stage is necessary to eliminate this 
effect, the transients, which are in 
the same phase in each valve, 
cancelling each other, provided 
balance is correct. The push-pull 
connection is also advantageous 
in reducing distortion in this 
stage, where it is most likely to 
be present. It is advisable to pre-
cede this stage with a phase-
splitter, as it is difficult otherwise 
to provide means for varying the 
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Contrast Expansion Unit— 
signal inputs of both signal and 
control amplifiers without unbal-
ancing the push-pull arrangement. 

It is impracticable to use resist-
ance coupling from the output of 
the push-pull stage to the input 
of the main amplifier (unless this 
is of a type requiring a split phase 

Wireless World 
The following procedure is 

essential for correct operation und 
should be carefully observed. 
With the sliders of Riz and R17 
at the chassis ends, Rs is ad-
justed in conjunction with the 
volume control of the main am-
plifier so that the latter will just 
be fully loaded with the loudest 

Moe 

R 7 

o 

't  

8 TI C 4 

R 9 

RIO 

o 

C 5 

C 7 

to be at cathode potential. Any 
further alteration in volume level 
should be made by means of 
rather than with the volume con-
trol of the main amplifier, as the 
former reduces the signal to be 
handled by the controlled stage. 
Equipment on the lines indi-

cated has been used by the writer 

Matt 

CIO 

0 4-

'IC • 

RI 8F. 

R19 

Fig. 7. Contrast expansion unit embodying the principles described in the 

input isolated from earth), and a 
transformer must be used. This 
should introduce negligible distor-
tion, however, as it has no re-
sultant DC magnetisation and will 
only be called upon to handle sig-
nals of the order of -one volt. It 
may be of the nickel-core type. 
The method of controlling the 

amplification of the valves gives 
some scope for experiment. Varia-
tion of the control grid potential 
is not to be recommended, as it is 
difficult to arrange matters so that 
the grid bias is not decreased be-
low the limit for distortionless 
operation by an unexpectedly 
large signal. An auxiliary con-
trol electrode is therefore desir-
able and the suppressor grid of a 
pentode proves satisfactory for 
this purpose, although other 
multi-electrode valves may, of 
course, be utilised. R9 and Rio 
are included to prevent the sup-
pressor grids being driven posi-
tive. The bias for the signal grids 
is obtained from R17 by the 
potential divider R18 and R19. 

expected signal. R17 is then ad-
justed to give the desired increase 
in contrast. For convenience, it 
may be calibrated in db. Riz is 
advanced until the loudest signal 
just causes the suppressor grids 

COMPONENT VALUES 

Resistances 
RI I MS? 
R2 1,000Q 
R3 25,000Q 

*25,000Q 
R5 0.25 MS? 
R6 0.25 MS? 
R7 2,50012 
R8 10,0001? 
R9 0.1 MS? 
R10 0.1 MS? 

Cl 
C2 
C3 
04 
C5 

R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 

Condensers 
0.01 µF C6 
0.1 /AF 07 
0.1 µF C8 
4 la 09 
8 µF C10 

0.1 DLQ 
I MS? 
100S2 
500Q 
4 MS? 
0.5 MQ 
250Q 
20,000P 
3,5001? 

0.02 //le 
50 µF 
0.25 µF 
8 µF 
50 p.F 

Valves 
VI Osram MI14 V4 Osram KT41 
V2, V3 Mazda V5, V6 Mullard 
AC/SP1 AZ3 

text. Component values given below. 

for a considerable period, and has 
given very satisfactory results. 
The distortion of the first cycle or 
so of transients which theoretic-
ally occurs is completely in-
audible, due perhaps to the 
inability of the ear to perceive 
changes of very short duration. 

Quality of recorded music re-
produced by this equipment is 
greatly enhanced and a consider-
able improvement results from 
the apparent reduction in surface-
noise which takes place due to the 
expansion process. 

THE WIRELESS INDUSTRY 

A NEW illustrated leaflet describing 
four Rothermel-Brush crystal pick-ups, 
their accessories and method of mount-
ing, has been issued by R. A. Rother-
mel, Ltd., Canterbury Road, London, 
N.W.6. 

Instrument wires covered with a new 
plastic enamel having improved 
mechanical and electrical properties 
are described in List NSW2 issued by 
British Insulated Cables, Ltd., Prescot, 
Lancs. The new wires will be known 
under the name of " Bicolon." 
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Automatic Coil Winding Machine. 

Type P.W. 

The machine can be arranged 

to wind any number of coils 

up to four, giving an overall 

length of 8, with ma%imum 

diameter of 5". Gauges of wire 

22 to 48 S :1/4V .G. 

Capuity Skeet Coll : 

Diameter S. maximum 
Length 8" maximum. 
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DESIGN OF SIMPLE OHMMETERS 

ter 

• 

W E want the Low Ohm-
meter to overlap with 
the High Ohmmeter 

described in the last issue. We 
also want to be able to measure 
low resistances such as of earth 
bonding points, soldered joints, 
etc. This means that 0./ ohm 
must be a good sizable reading, 
and that on/ ohm should be 
seen though not measured accu-
rately. These requirements can 
be met by three ranges with 
mid-scale values of 0.5, 5 and 
50 ohms. 
When the external resistance 

to be measured is very low, the 
meter reading will be in error 
by an amount equal to the 
resistance of the leads to the 
prods from the meter circuit. 
This means that it is necessary 
to deduct the lead resistance 
from the scale reading each time 
a low value is taken. As the 
lead resistance may easily be 
0.05 ohm or so, and a bad joint 
may be less than 0.1 ohm, this 
is very inconvenient. There is, 
however, a simple dodge which 
gets over this difficulty. Refer-
ring to Fig. 5, the circuit 
supplying power, i.e. E and R2 
is connected across R, and the 
measuring circuit R, and M is 
connected as closely as possible 
to the same spot. The common 
resistance which causes trouble 
is then very much lower. If 
heavy brass prods are used, this 
residual error can be made less 
than o.oi ohm. 
The final circuit is shown in 

Fig. 5. Errors are reduced if 
separate leads are used for con-
necting the meter and battery 

circuits to the test prods. 

2.—Formulae and Practical Hints for Designing 
a Low Ohmmeter 
By F. LIVINGSTON HOGG 

(Concluded from page 227 of the 
August, 1943, issue) 

Fig. 6, and in simplified form for 
calculation in Fig. 7. R38 is 
inserted to represent the switch 
contact and connecting lead 
resistance. Equating volt drops 
again we can write down :— 

E = -F I, + 9) R31 
-1- 1 9 • R32 • • • • 

19 . R32 — (17 Is) R33 
-I- 1 8 • R34 • 

1 8 . R34 — 17 • R35 

I8 . R38 = (17 — I6)R 

From these we get :— 

17 = + 11r) 

16 R38 
18 = ii —•34(R 38( I -I- Tr) -F R36) 

.. (12) 

.. (13) 

I, = -Flz---832 [R33(1+ /-7-z) f R (I4- 1T- 3-4 35 
R33) (R (1 R313 ) R)] (14) 

36 

R, 

Now by equating the resulting 
value of E obtained from these 
with the value obtained by 
substituting for the known case 
I, = I 1when R is infinite, we 
get 

this. If current consumption is 
not important, the schème shown 
in Fig. 7 can be used. R32 serves 
to keep the current drain, and 
therefore the voltage V, constant 
between ranges. Alternatively 
three separate controls could be 
used. We will take the former 
case, which is a little. more 
awkward to calculate, for our 
example. It is convenient to 
supply the necessary voltage 
from dry cells. If we do this 
we must remember that during 
the useful life of the cell the 
voltage will fall from about 1.5 
to o.8 volts. 
We will assume that V the 

working voltage is 0.7 volt. 
The meter will be i mA full-
scale. Its resistance is not likely 
to be much over 40 ohms, and 
R38 includes this meter resist-
ance. R„, the switch and lead 
resistance is unknown, but it is 

Cm" 

unlikely to be over o.r ohm. It 
has an appreciable effect on the 
x / range. We will assume that 
it is 0./ ohm, and then we can 
build it up to this value of test. 

+ (I + ib (I + Re 3,, 

1)11+ )] _ 
+kx 1, R33 , 35,, _,_ R34), , ..3„ 

This fearsome equation is 
found on inspection to be our 
old friend (2) in substance, and, 
neglecting for the moment the 
effect of variation of R31, we see 
that if we choose our values 
correctly we can use a pre-cali-
brated scale again. 

It is a great convenience to 
have a constant setting adjust-
ment for all ranges. There are 
two obvious methods of doing 

(r5) 

R31, which is the setting up 
control, will be taken as 3 ohms 
for calculation. 
We start by calculating R38 on 
X Pao, as then R34 is infinite. If 
V is 0.7 volt, and I is 1 mA, 
then R33 R, -I- R36 is 700 
ohms. This is the elementary 
case of Fig. (b), with R, = R36 
and R, = R33 R. Then if 
the mid-scale value of R is 
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Design of Simple Ohmmeters 
5o ohms, we can see that, from 
(2), R36 is 54.2 ohms, and R33 
is 645.7 ohms. R32 cannot be 
calculated accurately at this 
stage. 
For ranges x i and x ro it is 

convenient to write down :-
V = (17 ± 18)R33 -4- 18 . R34 

(i6) 
Substituting values of 17 and 

Wireless World 
The results for our particular 

example are given in the table 
in Fig. 7. 
We have now t9 decide on 

the maximum value of R21. 
Our working current is 128.4 mA, 
and we have to drop a maximum 
of o.8 volt, so that a variable 
resistance covering the range 
o to 7 ohms or so will suffice. 
It will be noticed that on range 

8, 

R36 ( R33 ( V = 16 . R33(I R36 + 16 I + -R4)[R 35 I + + R361 .. (17) 

And wh,en I = I and R is infinite 

Vi r R33 + ( I + Te8-34) R35 + R36)] (I8) 

Here only R33 and R34 are 
unknown. With small inaccuracy 
we can take the mid-scale 
values of R, and solve. How-
ever, for best accuracy the 
figures thus found can be tried 
and adjusted, together with R32, 
as necessary until, on substitu-
tion in (i5), at say mid-scale, 
the error is negligible. The 
results are tabulated in Fig. 7. 
To evaluate R32 it is simplest 

to calculate 17 + 18 on range x I. 
This gives us the maximum open 
circuit current, which is also the 

XI, R34 is shown as two 
resistances in parallel, R28 and 
R„. This is for convenience in 
adjustment, as it is difficult to 
adjust a low resistance. R28 
may be made about 0.45 ohm, 
and R29 about Io ohms. R29 is 
adjusted on test to give the 
correct value for the combination. 
The construction of the instru-

ment is quite straightforward. 
S3 and S, are ganged break-
before-make Yaxley type 
switches. It was expected that 

Fig. 6. Circuit diagram of practical Low Ohmmeter. 
R„ = o to 7 ohms; R„ = 5.o3 ohms; 12 23 63.3 

ohms; 1224 =- 645.7 ohms ; R25 = 5.49 ohms; 
1226 = 5.92 ohms; R27 = 5.9 ohms; R25 = 0.45 
ohms ; R„ = so ohms (approx.) ; Rao = 54.2 ohms; 

M3 = o to s milliamp. 

setting-up condition. Then if we 
subtract the values of 17 + 18 
on the other two ranges from 
this value we get the corre-
sponding values of I. For this 
condition the general equations 
are :-

17 = 16 

16 
18 =- T, me.° + R36) 

R34  

. . (Iv) 

.. (20) 

the switch contact resistance 
would be so variable that it 
would cause serious trouble, but 
this has not been found to be so 
in practice. It is extremely 
important to wire up with very 
heavy connecting wire, and make 
really first-class soldered joints. 
Owing to the thermo-electric 
effect, it is necessary for 
each joint to become cold be-

fore any adjustment is tested. 
The current can conveniently 

be taken from two bell type dry 
cells in parallel. These are 
switched by means of a double-
pole switch, as shown in Fig. 6: 
to prevent one cell from dis-
charging through the other when 
off load. The prods may be lin. 
brass rods covered with sleev-
ing, with gramophone needles 
soldered in for contact points. 
The lining up problem is 

rather more difficult than on the 
High Ohmmeter. A good method 
involves the use of two standard 
resistances on each range. (It 
will be found that shunts from 
high-grade meters are useful for 
this purpose.) One can, with 
some loss of accuracy, use one 
resistance on each range, about 
mid-scale, and use open circuit 
as the other value. In any case 
it is very difficult to do without 
a good Wheatstone Bridge. As 
the values are somewhat low, 
special care has to be taken 
when measuring by indirect 
methods. A DC voltmeter 
reading 0.7 volt, and a milli-
ammeter covering 128 mA are 
also desirable. 

RANCE 
RESISTANCE OHMS 

, ,,,, 
n31 R33 R34 R35 R34 

ag 100 3 645.7 CO 0.1 54.2 
x 10 3 63.3 5-9 0. I 542 
x I 3 5423 0.126 0. I 54•2 

MILLIAMPERES OHMS 

17+1, 1, R32 
127-4 549 

10.2 1113.2 5.92 
126.4 CO 

Fig. 7. Simplified circuit with values obtained by 
calculation. 

The procedure may be as 
follows. On range x ioo, set V 
'to 0.7 volt, and adjust R2, to 
give full scale deflection on open 
circuit. Measure a known resist-
ance and adjust Ra, until the 
correct reading is obtained. 
Repeat until both results are 
obtained without readjustment. 
Similarly adjust R23 and R22, 
and then R22 and R29. So far 



R2, has been neglected; this 
affects range x x only. Having 
lined up R„ and R29, measure 
the current taken from the 
battery on open circuit, with 
V at 0.7 volt. If the current 
is lower than 128.4 mA, then the 
lead from S4 arm to the prod 
should be made of slightly 
higher resistance, and vice versa. 
Finally, the instrument is set up 

Fig. 8. Circuit modification for 
eliminating the effect of lead 

resistance. 

on open circuit on range x 
and then R26 and R25 are 
adjusted on ranges x io and 
X Too to give exactly full-scale 
deflection without altering R„. 
If two standard resistances are 
available for each range, they 
should be used instead of one 
resistance and the open circuit 
condition, the latter being used 
as an additional check. In 
practice, if the resistances have 
been reasonably accurately made 
and connected up, it will be 
found necessary to adjust only 
R„, R27 and R29. 
The accuracy of this instru-

ment depends even more than 
the High Ohmmeter on the care 
and accuracy with which i i t s 
made and adjusted. In general, 
the greatest inaccuracy is on 
the lowest range, where it is of 
the least consequence in general 
radio work. For instance, 
neglecting the adjustment of 
R35 Will cause a mid-scale error 
of not more than 10 per cent. on 
0.5 ohm. The effect of R21 is 
not great, and is worst on the 
lowest range. The formulae 
given enable the probable errors 
to be estimated for any given 
case, according to circumstances. 
Whereas it was found essential 

to use the protective device on 
the meter on the high ohm instru-

Wireless World 
ment, the need is not nearly so 
great on the Low Ohmmeter, and 
it has therefore been omitted. 

It should be pointed out that 
the Low Ohmmeter may have 
a quite noticeable temperature 
coefficient on the lowest range, 
as there is a considerable propor-
tion of copper in some of the 
low-resistance circuits. 

There are numerous devia-
tions from the design given 
which may sometimes be prefer-
able. For instance, the effect 
of R35 can be to all intents and 
purposes eliminated by adding 
a further switch bank, and 
making the lead to one prod 
threefold, as shown in Fig. 8. 

These instruments are in-
tended for fault-finding and 
similar purposes, and not to 
give a high accuracy of measure-
ment. They are, however, much 
more accurate and useful than 

271 
many of the universal meters on 
the market, because they are 
designed specifically for the 
purpose. 
There is no fundamental 

reason why the two instruments 
should not be combined, with a 
shunt across the meter for the 
low ohm ranges. It is also 
possible to extend the High 
Ohmmeter ranges down lower, 
but it is recommended that 
this be done by shunting the 
meter and not by reducing the 
voltage further. The micro-
ammeter when shunted will 
probably be very sluggish. 
The work of designing these 

instruments was done by the 
writer assisted by his colleagues, 
when he was with Messrs. Stan-
dard Telephones and Cables 
Ltd., New Southgate, London, 
to whom acknowledgment is 
therefore due. 

American Valve Designations 
Interpreting the Type Numbers 

JN spite of the fact that a large number of American " Lend-
Lease" valves are now available 
in this country, it seems that 
many wireless users do not appre-
ciate the meaning of the numbers 
allotted to the various 
valve types. 
Most current American 

receiving valves are desig-
nated according to a sys-
tem standardised by the 
American R.M.A. in 1933. HE A"Re ree"" 
The type number is divis-
ible into four groups having the 
significance shown in the sketch. 

Group I.—The figure(s) indicates 
the actual heater voltage, ignoring 
fractions of a volt, except in the 
case of 2-volt valves, where r is 
used for all voltages below 2.1, and 
2 is used for voltages between 2.1 
and 2.9 volts. This convention 
originated from the necessity of dis-
tinguishing between the 2.0 and 
2.5-volt series. 
Group 2.—Type letters were 

assigned to valves as they were in-
troduced, starting at A for any type 
except rectifiers, and from Z work-
ing backwards for rectifiers. Double 
letters are now being used for many 
new valves. If the first letter of a 
two-letter group is " S" it indi-

cates the single-ended version of an 
existing type. Thus the 6SJ7 is 
similar to the 6J7 but its working 
grid is brought out to a pin in the 
base instead of to a top cap. 

Group 3.—In earlier types this 

25 Z 6 GT 

DISTINGUISHING 
LETTER(S) 

TYPE Of 
CONSTRUCTION 

NUMBER OF ELEMENTS 
OR EXTERNAL CONNECTIONS 

number referred to the number of 
useful elements; thus a battery 
triode would be indicated by 3 (fila-
ment, grid and anode), but in later 
types it refers to the number of 
external contacts—two for heater, 
one for cathode, etc. 

Group 4.—This gives the type of 
envelope and base; thus M= 
metal envelope, octal base; G.--
glass envelope, octal base; GM 
=metal-coated glass envelope, octal 
base; GT = short glass envelope, 
octal base; GL = integral glass en-
velope and loktal base; ML = inte-
gral metal envelope and loktal base; 
LM = metal envelope and loktal 
base; LT = glass envelope and loktal 
base; GB = integral glass envelope 
and base. 
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CALCULATING COUPLING COEFFICIENTS 
Useful Formulae for Finding the Optimum Spacing 

of IF Transformer Windings 

THE sensitivity and selec-
tivity of a superheterodyne 
receiver depend to a very 

large extent on the characteristics 
of its IF transformers and conse-
quently considerable care is neces-
sary in the design of these if a 
satisfactory performance is desired. 

Nearly all IF transformers are 
of the type -illustrated in Fig. z, 
i.e., they consist of two wave-
wound coils coupled, by means of 
the mutual inductance existing 
between them, to give a bandpass 
effect. The effective bandwidth 
so obtained depends on the co-
efficient of coupling between the 

D 

cl 

mtelifS 

 ) 
a— 
7 I t 

'1 

Fig. 1. Type of construction gen-
erally used for IF transformers. 
The calculation of k between the 
windings is discussed in the text. 

windings, being given approxi-
mately by the expression df = fok 
where tlf = bandwidth in kc/s, 

= intermediate fre-
quency in kc/s, 

and k = coefficient of coup-
ling between the wind-
ings. 

Now the performance of such 
an IF transformer with respect to 
voltage step-up and selectivity 
depends also on this coefficient of 
coupling and is best understood 
by reference to the curves of Fig. 2, 
which are based on those given in 
an article by Reefl*. From these 
it is clear that there is one value 
of k which gives maximum voltage 
amplification. This value, known 

• " The Design of HF Transformers" by M. 
Reed. Wireless Engineer, p. 349, July 193z. 

By S. W. AMOS, B.Sc. (Hons.) 

as optimum coupling, is given by 

k =  , in which Q, and 
1/Q1 Q2 

Q, are the effective Q values 

(u—L) of the two windings. If 

Q, = Q, zoo, values which are 
quite common in IF transformers, 
then the optimum value of k is 
o.oz. 
Optimum coupling, however, 

gives a poor performance with 
respect to selectivity, as will be 
seen from Fig. 2. In fact these 
two qualities are mutually con-
flicting, that is to say, increase 
in gain is generally only possible 
by sacrificing selectivity and 
vice versa. There is, however, 
one value of k, actually equal 
to half optimum coupling, which 
gives 8o per cent, of the 
maximum possible voltage gain 
and the same percentage of the 
maximum possible selectivity, 
which represents an extremely 
good compromise. This article is 
devoted to the derivation and 
some applications of a compara-

two inductances L, and L, is 
defined by the relationship k — 
M 
 , where M is the mutual 
VL, L, 
inductance between the windings. 
In the case of an IF transformer 
L, = L2, and we have thus— 

k 
L, • • • • • • (I) 

Before we can calculate k, 
therefore, we must know the value 
of M. Assume, in Fig. z, that 
the space BC has been wound into 
an inductance with the same type 
of construction and number of 
turns per unit length, etc., as for 
the coils AB and CD. Let the 
inductances of AB and CD, etc., be 
represented by LAB and LcD, etc, 
Then the value of M between the 
coils AB and CD is given by 
M = ELAD + 1-zic — LAC LBD) 
== (LAD LBC 2LAc), since 
LAC = LBD in an IF transformer. 
From expression ( z) k is there-

fore given by— 
LAD + Lac 2LAC 

k — • • (2) 
2LAB 

Let the dimensions of each wind-
ing be as indicated in Fig. z and 
let the number of turns per unit 
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tively simple formula for calculat-
ing the coefficient of coupling for 
an air-cored IF transformer (or 
any other coil assembly which 
consists of two similar coils 
mounted on the same former). 
The value of k between any 

10 12 

Fig. 2. Curves 
showing the effect 
of varying k on 
the voltage gain 
and selectivity of 
an IF transformer. 

length on each be n. Now Reyner's 
formula* for the inductance of a 
multilayer coil with an air core is 

L —  o.2N2D2 D — 2.25d 
µH, 

3.5D + 8/ X   D 

*See " Radio Communication," by J. H. Reyner. 
Vol. 1. Edition 7. p. 29. 

A 



whefe D = overall diameter of 
coil in inches, d = depth of wind-
ing in inches, 1 = length of wind-
ing in inches, and N = total 
number of turns on the coil. 

Consider the coil AB. In this 
N = na and consequently its in-
ductance may be written LAB - 
o.2n aa2Dns X D - 2.25d , which 
3.5D + aa D 

o.2 a n' 2D 2/s 
we will rewrite as LAB - 3.5D ± 8a 

D - 2.25d 
where It =  

D 
Similar results may be obtained 

for LAD Lgc and LAC. Substituting 
these values in (2) above, and 
putting c = b - a and e = b + a, 
we have-

k - 

Wireless World 
It is a comparatively simple • 

matter to derive an expression 
showing the percentage error in-
troduced by the use of the approxi-
mate expression (4). Division of 
(4) by (3) gives-

2.3c 2.3e) 
(I + _)(/ 

D D 

( 2.3b\ 2 
I + ---

D 
/2.3a \ 2 

D 
 • 

(I + bP)2 
Hence the percentage error 

(  2.3a \ 2 

D + 2.3b • 
= I00 

( c2 e 2 21) 2 o . 2n 2D2h   
3.5D + 8c + 3.5D + 8e 3.5D + 8b) 

o . 20D 2a2h 
2 X   

3.5D + 8a 

3.5 2D2 (3.5D + 8a)  

(3.5D + 8b)(3.5D + 8c)(3.5D + 8e) 

2.3a 
• • (3) 

D 

2.3b)( 2.3c)( 2.3e) 
+ - -I-- + - 

D D 
As we have already seen, in 

IF transformers generally the 
degree of coupling is small (k = 
o.oi was quoted earlier) and this 
is achieved by making b much 
greater than a. By doing this c, b 
and e become approximately equal 
and the expression for k may be 
written-

2.3a 
+ 

D 
k==r   • (4) 

(i + 2.36 \ 3 

D I 
From this we can see that k is 
independent of the number of 
turns on the coils. 
As an example of the use of this 

formula we will calculate the 
value of k for a typical IF trans-
former. The component has a --
0.25 in., b = 1.25 in. and D = 
0.5 in. Substituting these values 
in (3)-

2.15 
k =  = 0.0072 

6.75 X 5.6 X 7.9 
Substituting in (4)-

2.15 2.15 
k --  _  ,., - 0.0070. 

(6.75) 3 307.8 
The difference between these two 
values of k due to neglecting a in 
comparison with b in (4) is seen to 
be small, about 3 per cent. 

Substituting the values appro - 
priate to the above example' 
namely, a = 0.25 in., b = 1.23 

in., and D = 0.5 in., we get-
Percentage error 

100 
( 2.3 X 0.25 ) 

0 .5 ± 2 .3 X 1.2 5 

2 

= 3 per cent. 
Investigation of the expression 

for the percentage error shows 
that this will not exceed about 
4 per cent. provided b is more 
than four times a. The value of 
the ratio b/D does not seem to 
affect the error very much. 
By rearrangement formula (4) 

enables us to design an IF trans-
former to have a particular value 
of k, thus-

b = 0.4375 D 

2.3a 
1 - 

D 

I) 

• • (5) 
We will assume tliat a, n and D 
have been fixed to give the re-
quired inductance for each wind-
ing and that the Q values of each 
coil, under actual working condi-
tions, have been measured as loo. 
We have already shown that 
k = 0.0i for optimum amplifica-
tion in these circumstances We 
will suppose that the values of a 
and D are 0.3 in. and 0.6 in. 
respectively. Substitution of 
these values and that of k in 
expression (5) gives b = 1.30 in, 
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We have already seen that the 

best performance is given. by 
making k half the value for 
optimum amplification, i.e. 0.005 - 
in this case. Substituting this 
amended value of k in (5) gives 
b = 1.72 in. 

It is important to see that the 
values of Q which are used in 
calculating k should be those 
which obtain when the transformer 
is damped as in the receiver. The 
secondary winding of an IF 
transformer which feeds a diode 
is effectively shunted by a resis-
tance equal to half the, value of 
the diode load resistance. If the 
load is ioo,000 ohms, a likely 
value in a high-quality superhet, 
this damping may be serious 
enough to reduce the Q of the 
secondary winding to half its 
normal value. This increases the 
value of k necessary to secure 
optimum performance and so de-
creases the value of b. 

EXTENDING EDUCATIONAL 

OPPORTUNITIES 

Brit.I.R.E. Annual Report 

THE Annual Report of the 
British Institution of Radio 

Engineers lays stress on the fact 
that the advancement of radio de-
pends upon increased educational 
facilities; it is a primary post-war 
objective of the Institution to work 
for the extension of present oppor-
tunities. 
Many other aspects of post-war 

wireless have been considered by 
the Institution during the year 
under review, and a meeting has 
been held with the Post-War Plan-
ning Committee of the R.M.A.; 
liaison with the appropriate commit-
tees of other associations is fore-
shadowed. It is hoped that initial 
steps taken to bring into being a 
National Certificate in Radio 
Engineering will prove fruitful. 
During the year the Institution was 
invited to join the Parliamentary 
and Scientific Committee. 

In all, 444 applications for mem-
bership of all grades have been re-
ceived, of which 343 have been 
accepted (including 40 transfers to 
higher grades). It has been decided 
that first-class passes in the City 
and Guilds Radio Communications 
Grades 2 and 3 examinations, as well 
as a pass in Technical Electricity 
Grade 2, will exempt candidates 
from the Institution's Graduateship 
examination. The entire list of 
examinations carrying exemption 
has now been revised, as has also 
the Institution's own syllabus; as a 
general result, a higher standard of 
knowledge is called for. 
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Wireless World Tr 111%i 

"Oddness" of Standard 
QUESTION No. 14.—Why was 

the " odd" voltage of 132,000 
adopted for the main trans-
mission lines of the Grid System? 

[This matter was originally 
brought up by our contributor 
" Diallist." Though the question 
deals with the raw material of 
wireless rather than with wireless 
itself, it has raised much interest, 
and explanations have been 
offered by many of " Diallist's" 
correspondents. The question is 
now passed to our " Brains 
Trust," and it is suggested that 
the " oddness" of supply voltages 
generally has its origin rather 
earlier in electrical history than is 
ordinarily believed.—En.] 

C. R. COSENS, of the En-
gineering Laboratory, Cam-
bridge, provides an interesting 
and plausible explanation of why 
the extremely " odd" factor of 11 
came to enter so widely into 
transmission and supply voltages. 

JT is doubtful if the explanation given by " Diallist" is ten-
able; it seems unlikely that the 
extra ro per cent. in voltage over 
the round hundred is to allow for 
a ro per cent, drop in the mains. 
The explanation given to me by 
an early experimenter seems 
much more probable. It is as 
follows :— 

Before the adoption of the 
volt, ampere, etc., as official units 
—and this was within living 
memory—EMF or PD was speci-
fied as due to so many cells of a 
given type (Smee, Bunsen, etc.). 
The chief engineering use of elec-
tricity in early days was for line 
telegraphy (remember that The 
Institution of Electrical Engineers 
was originally The Institution of 
Telegraph Engineers). The most 
common telegraph battery was 
composed of Daniell cells, which 
had a reasonably constant EMF, 
and it became customary to 
specify electrical pressures as 
equivalent to so many Daniell 
cells; in fact, the daniell very 
nearly attained the unofficial posi-
tion now officially occupied by the 
volt. We find in the early litera-
ture of electricity such expres-
sions as " an EMF of 50 Daniells." 
When, in 1882, it was decided 

to adopt a practical system of 

units based on the absolute c.g.s. 
electromagnetic system of Gauss, 
with powers of ro as conversion 
factors, the factor adopted for 
EMF was ro-', so that the new 
unit—the volt—should be roughly 
of the same magnitude as the un-
official "Daniell." In terms of 
the new unit, the EMF of the 
Daniell cell was found to be about 
.r volts. 
But, before this, dynamos had 

begun to be used for generating 
electricity, previously only obtain-
able from primary batteries. The 
engineers adopted a round num-
ber, roo or 200, of the then com-
monly used Daniell cells as their 
" mains PD." When the volt 
arrived in 1882 they did not alter 
the supply pressure, but kept it 
at the same value of " roo 
Daniells," and just re-christened 
it as " no volts." The era of 
DC supply, say, 188o to 1920, 
saw almost all supply companies 
giving DC at r ro and 220 volts; 
there were some three-wire sys-
tems of 220-440 volts, and some 
tramway systems were 550 volts 
DC. 
By about 1890 the Board of 

Trade had made regulations; 
amongst others that no conductor 
in a private house might be more 
than 250 volts PD above or below 
earth. Apparently the belief 
was held that a fatal shock could 
not occur on less than 250 V, 
though in this they were mistaken. 
Hence, when AC came into use, 
there was a tendency to go as 
close to this as was possible, and 
leaving a margin of so volts for 
possible excess over " declared" 
value, we often got 240 V AC; 
this was in " single phase" days. 
Round about 5900, three-phase 

AC became more common; with 
an earthed neutral, the line-to-
neutral PD might by law be as 
much as 250 V, giving a line-to-
line voltage of 433. But many 
supply companies preferred to 
have a good round number, 
namely, 400 V, for the line-to-
line voltage; then the line-to-
neutral," as supplied to a dwell-
ing-house, became 400 / ,%,/ 3 = 231 
volts. 
An additional reason against 

the suggestion that the eárly en-

Voltages 
gineers allowed ro per cent. for 
"mains drop" is found in the 
clause in early electricity Acts 
which allowed supply companies 
to vary the PD at the customer's 
terminals by not more than ± 2 
per cent. of the declared value. 
The penalty for greater variation 
was a a day, half of which was 
to go to the consumer who com-
plained. Incidentally, it may be 
doubted if any supply company 
ever kept mains variations within 
anything like + 2 per cent., so it 
is curious that no consumer ever 
availed himself of this source of 
income—£2 ros, a day or £912 ros. 
a year for life! It appears that 
no action under this clause ever 
came before the courts. Some 20 
years ago the clause was dropped 
— presumably because the 
Government, themselves having 
assumed responsibility for the 
Grid, thought they might become 
liable! Variations of 5 per cent. 
or 6 per cent, are now " allowed," 
but as there is no penalty for in-
fringement, supplies very often 
show variations even greater than 
the extended allowance. 

ELECTRICAL INDUSTRIES RED 

CROSS FUND 

nONTRIBUTIONS to this Fund are 
still urgently required, and those 

firms that have not yet responded to 
the recent circular letter from the or-
ganisers are asked to give sympathetic 
consideration to the renewed appeal. 
The total of covenanted subscriptions 
and donations now amounts to about 
£16.500. Among the latest list of 
donations from wireless firms and firms 
with wireless interests are: Gem Mill 
(Ferranti, Ltd.). £ 14; Westinghouse 
Electric International Company, £7; 
Enfields Radio Services, £5 5s.; Ultra 
Electric, Ltd., a 6s. 
Information can be obtained from 

the Joint Secretaries of the Fund, c/o 
The E.D.A., 2, Savoy Hill, London, 
W.C.z. Contributions should be sent 
direct to the Electrical Industries' Red 
Cross Fund, St. James's Palace, 
London, S.W.r. 

WASTE PAPER 
ALTHOUGH the response to appeals 

for waste paper, books, etc., has been 
good, there is still a wide gap between 
the amount of recovered salvage and 
the country's needs, which are 
thousands of tons in excess of the 
weekly salvage collections. 
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RESEARCH AND PRODUCTION 
Prospective and Retrospective 

F OR 

a period after the war—a 
period possibly of at least 
some years—a measure of 

Government control of industry, 
including the radio industry, is 
likely to be necessary." Mr. 
Garro-Jones, Parliamentary Secre-
tary to the Ministry of Produc-
tion, made this remark when 
speaking on " Radio Research 
and Production Before, During 
and After the War," at a recent 
meeting of the Radio Industries 
Club. 
During his speech he drew 

some interesting comparisons be-
tween the pre-war and present 
position of the industry. In ph-
war days about 8o per cent, of 
the 8o specialist firms comprising 
the radio industry, which had an 
annual turnover of about 
£25,000,000, was devoted to the 
production of broadcast receivers. 
The remaining 20 per cent. was 
devoted principally to the pro-
duction of broadcasting trans-
mitters and telecommunications 
apparatus. The ratio of skilled 
to unskilled labour in firms pro-
ducing broadcast sets was of the 
order of i : 3o, and in the firms 

producing communications equip-
ment it was about z : io. 
Four years of war have seen a 

very great transformation in the 
industry. Virtually the whole of 
the present output, which is many 
times greater than before the war, 
consists of operational equip-
ments for the Armed Forces. " In 
fact," said Mr. Garro-Jones, 
production of broadcast re-

ceivers for civilian use has been 
curtailed to such a degree that the 
manufacture of additional re-
ceivers for British homes is now 
becoming an urgent matter." 
Many types of apparatus which 
are now produced for the Fight-
ing Services are very different in 

[SHIP-TO- SHORE 
communication 
between landing 
parties and head-
quarters vessels is 
essential in inva-
sion. A Signals 
Section on the 
Sicilian beach is 
shown establishing 
communication 
with a Signals sta-
tion afloat (see our 
cover illustration). 
Complete stations 
mounted in 
"prams," as 
shown left, were 
brought ashore 
during the landings 

character from pre-war produc-
tions. A higher degree of tech-
nical skill in production is 
therefore necessary in a large 
number of cases (for example, in 
many radiolocation equipments 
the required percentage of 
skilled/ unskilled labour was at 
one time of the order of r : 4 and 
is still of the order of I : 8). 
Mr. Garro-Jones said the radio 

laboratories of the defence 
services, though under-staffed, 
under-equipped and under-
financed, had done solid work, of 
a development, rather than a re-
search kind, on equipment which, 
like much of the military equip-
ment here and in Germany, 

was doomed to be obsolete 
before the great clash came. 
Radiolocation was, he said, by 
far the most important national 
asset ever to emerge from 
the National Physical Labora-
tory. It was a natural but not in-
evitable synthesis of techniques 
developed within the Radio 
Research Board's programme. It 
revivified the laboratories of the 
defence services. The wisdom of 
Sir Edward Appleton and of Sir 
Henry Tizard and his colleagues 
of the Tizard Committee, sup-
ported as they were by the 
Government and its highest ac13 
visers, not only contributed to 
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Research and Production-
save our country, but to the re-
shaping and enlargement of the 
radio industry. 
A " common meeting ground 

for the service man and the 
scientist" is now provided by the 
Operational and Technical Com-
mittee of that " still young organ 
of the War Cabinet," the Radio 
Board. " Our radio world," said 
Mr. Garro-Jones, who is chair-
.man of the Production, Planning 
and Personnel Committee of the 
Radio Board, " is a technical 
democracy in which the civilian 
junior scientific officer hears 
directly from the Admiral's mouth 
what he wants, and the Air 
Marshal hears from the junior 
civilian's mouth what he ought to 
want and why." 

Wireless World 
Referring to the post-war 

application of new devices such 
as radiolocation, which, inci-
dentally, is now officially given 
the American name " radar," the 
speaker pointed out that in the 
civil aviation and mercantile 
marine fields many radio aids to 
navigation, etc., can only be fully 
effective if introduced on an inter-
national basis and with inter-
national agreement not only in re-
gard to wavelengths, etc., to be 
employed, but also in regard to 
standardisation of the facilities. 
Technical progress on ultra-short 
wavelengths, resulting from war-
time research and development, 
has opened up the possibility of 
new national broadcasting ser-
vices of a quality which was un-
obtainable in the overcrowded 

pre-war long-wave and medium-
wave broadcast bands. 

FM AND FOLIAGE 

MEASUREMENTS taken in Mil-
waukee, Wisconsin, have 

shown that the foliage on trees 
has an adverse effect on the recep-
tion of frequency-modulated trans-
missions. 
The president of FM Broad-

casters, Inc., states it has been 
proved that within the i mV/m ser-
vice area of an FM station there 
was a fall in signal strength during 
the summer of an average of 55 per 
cent, where receivers were installed 
in houses completely surrounded by 
trees. Outside the f mV/m area the 
drop in signal strength is said to 
average as much as 50 per cent. 
The strength of the signal increased 
considerably during the autumn 
and winter. 

NEWS IN ENGLISH FROM ABROAD 

Country : Station 

America 
. WKRD 

WINO (Cincinnati) 
WBOS (Hull) 
WCBX (Brentwood) 
VVGEA (Schenectady) 
WKTM 
WLWO (Cincinnati) .. 
WKRD 

%VCR(' ( Brentwood) .. 
WEB' (Bound Brook) 
WKRD 
VVKRX 
WCRC ( Brentwood) .. 
WGEA (Schenectady) 

WKRD 

WLWO (Cincinnati).. 
WCBX (Brentwood).. 
WGEO (Schenectady) 
WRITW (Boston) .. 
WLWO (Cincinnati) .. 

Algeria 

Australia 
I'M:3 ( Melbourne) .. 
V1.12 (Sydney) .. 

Brazil 
PRIS (Rio de Janeiro) 

China 
XGOY (Chungking) .. 

Egypt 
Cairo .. 

Mc/s 

REGULAR SHORT-WAVE TRANSMISSIONS 

Metres Daily Bulletins (BST) Country: Station Mcis Metres Daily Bulletins (BST) 

5.985 50.12 
6.080 49.34 
6.140 48.86 
6.170 48.62 
6.190 48.47 
6.370 47.10 
7.575 39.60 
7.820 38.36 

9.650 31.09 
9.670 31.02 
9.897 30.32 
9.897 30.32 
11.830 25.36 
11.847 25.33 

12.967 23.14 

15.250 19.67 
15.270 19.65 
15.330 19.57 
17.750 16.90 
17.800 16.85 

8.965 33.46 

12.110 24.77 

11.710 25.62 
11.872 25.27 

11.715 25.61 

9.635 31.14 

5.785 51.85 
7.510 39.94 

0600, 0700, 0800, 0900 
0600, 0700 
0900, 1000$ 
0500 
0515, 1000$ 
0600, 0700, 0800, 0900 
0900 
0000, 0100, 0200, 0300, 
0400, 0500. 1000$, 
1100, 1200, 2300 

0600 
0000 
2100 
0100 
1100, 1200, 2045 
1200, 1300, 1500, 
1600. 1700 

1300, 1500, 1600, 
1700. 1800 

1400, 1500, 2200 
2045 
1100, 1200 
1500$, 1600 
1700, 1800, 1900. 2000 

1600. 1700, 1800, 2100. 
2200 

1700, 1800, 2100 

0800 
0800 

2030$ 

1500, 1700, 2130 

1125, 1740 
1125, 1740 

India 
VUD3 (Delhi) 
VUD4 
VUD3 

Mozambique 
CR7BE (Loureneo 
Marques) .. 

Newfoundland 
VONH (St. John's) 

Spain 
EAQ ( Aranjuez) 

Sweden . 
SBU (MOtala).. 

Switzerland 
HER3 (Schwarzenburg) 
HER4 

Syria 
Beirut .. 

Turkey 
TAP (Ankara) 

U.S.S.R. 
Moscow 

Vatican City 

7.290 
9.590 
15.290 

9.830 

5.970 

9.880 

9.535 

6.185 
9.535 

8.035 

9.465 

5.890 
6.980 
7.300 
7.330 
7.560 

10.445 
11.830 
12.190 
15.230 
15.750 

41.16 
31.28 
19.62 

30.52 

50.25 

30.43 

31.46 

48.66 
31.46 

37.34 

31.70 

50.93 
42.98 
41.10 
40.93 
39.68 
28.72 
25.38 
24.61 
19.70 
19.05 

5.970 50.25 

0800, 1300, 1550 
0800, 1300, 1550 
0800, 1300 

1155, 1712, 1915 

2315 

1815 

2220$ 

2150 
2150 

1820 

1800 

2100, 2200 
1800, 2200, 2300 
1800, 2000, 2100, 2200 
2000, 2100, 2200 
2100 
1240 
1600, 1700 
1240 
1240, 1515 
1240 

1915 

MEDIUM-WAVE TRANSMISSIONS 

French Equatorial Africa Ireland kcis Metres 
FZI ( Brazzaville) .. 11.970 25.06  2045 Radio  Eireann .. 565  531  1340t, 1845,  2210  

It should be noted that the times are BST - one hour ahead of GMT. The timing of some of the bulletins may be changed to 
compensate for the reversion to BST. $ Sundays excepted. 
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WORLD OF  

 WIRELESS 
B.B.C. CONSTITUTION 

R''''ERENCE was ncently made 
in the House of Commons to 

the constitution of the B.B.C. and 
the lack of effective Parliamentary 
control over its activities and 
organisation. In reply, the Minister 
of Information said the charter of 
the B.B.C. was approching its end 
[actually December, 1946] and 
Members would do a great deal of 
good in pressing for a " complete 
examination of the whole set-up of 
the corporation." He added: 
". While it had made many mis-
takes, it was the best broadcasting 
organisation in the world, and the 
European section had fulfilled the 
best hopes." 

FREQUENCY ALLOCATIONS 

F E use ()f tibia- high- frequencies 
for the U.S. airways com-

munications instead of the zoo to 
40o-kc / s band is foreshadowed in 
a recent statement issued by the 
Office of \Var Information regarding 
the post-war reorganisation of 
American airways. 

It is pointed out by the Civil 
Aeronautical Authority that the 
immediate post-war problem of the 
airways will be " to rebuild the 
[communication] system by sub-
stituting ultra-high-frequencies for 
the old standard intermediate fre-
quencies." " 
The proposed change is bound to 

have repercussions on existing ser-

vices in the UHF band and also on 
the anticipated extension of FM 
broadcasting. 
Commenting on the proposal, our 

American contemporary Broad-
casting points out that whilst the 
200 to 4o0-kcis band is well suited 
for broadcasting there is some in-
clination towards a greater use ( it 
the top end of the frequency spec-
trum for post-war broadcasting. The 
situation will also be aggravated by 
the proposed use of UHF relay 
stations for FM networks. 

It is obvious from this and othei 
receirt statements on the post-war 
allocation of frequencies that it will 
be necessary to have an inter-
national telecommunications con-
ference to settle this vexed ques-
tion. The last telecommunications 
conference was held in Cairo in 
February, 1938. 

"FATHER OF RADIOLOCATION" 

'7`11E Honorary Degree of Doctoi 
1- of Laws was recently bestowed 
upon Sir Edward Appleton, K.C.B., 
F.R.S., Secretary to the Committee 
of the Privy Council for Scientific 
and Industrial Research, by Lord 
Cecil, Chancellor of Birmingham 
University. 
At the investiture, Prof. Ritchie, 

the University's Public Orator, wel-
comed Sir Edward as the one " re-
.sfonsible for the whole of the 
Government activities in research 
in physical sciences." He said: 
" As the result of his dealings with 

RADAR equipment for the U.S. Navy;in process of production at a General 
Electric factory in New England. ThislisIthe first photograph to be released 
from the States showing, with anyZdegree of clarity, the construction of 

radar sets. 

OF OUR 
ABILITIES 

AND 

FACILITIES 

WE GIVE 

GLADLY 

4 
4 
4 
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4 

4 
4 
4 
4 

PARAMOUNT above all else is 1 
the necessity of meeting 4 

urgent and immediate demands for the pro- I 
tection of cherished liberty. 1 
Astatic's engineering and manufacturing 41, 
facilities are therefore first at the disposal 1, 

of Allied Governments. 

Astatic will be ready to serve you again 

with high quality plexo-electric devices 4 
when the " All Clear" of Victory sounds. 4 
Register your name with our Representative 4 

for your future benefit. 4 
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4 
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U/HIEN the mission of complete victory 
wIrvin hserco..mp.I ished. General Instrument 

the Peace" b making 
the bestpuseWofm sitnill greater knowledge 
and. experience e manufacture gof 
variable condensers and drives. 

THE GENERAL INSTRUMENT 
CORPORATION 

ELIZABETH, N.J., U.S.A. 
Exclusively Represented by--

Frank Heaver ltd. Lsieeï.7):::,; I 
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World of Wireless — 
the upper air, Sir Edward Appleton 
became the father of radiolocation. 
It was a relatively simple step to 
pass from the observation of reflect-
ing layers in the upper atmosphere 
to the detection of aircraft  
The methods of radiolocation differ 
only in detail from those devised 
by Sir Edward from the study of a 
purely scientific problem. In other 
words, he is among the few, the 
glorious few, who won the Battle 
of Britain." 

SHORT WAVES FROM NORTH 
AMERICA 

A CCORDING to the latest figures 
1. given in the States, there will 

probably be 36 short-wave broad-
casting stations radiating pro-
grammes oversea by July, 1944. In 
June, 1942, there were only 14 
transmitters in use. 
The power of some of the new 

transmitters, which are being 
erected as quickly as manufacturing 
facilities permit, will be as high as 
250 kW. 

Originally it was planned to 
employ 22 transmitters on the East 
Coast and 14 along the Pacific 
Coast, but later developments of 
war may necessitate a change being 
made. 
The 22 new transmitters planned 

for erection during the next year 
are being allocated to the seven 
companies operating the existing 
stations. 

NEWS IN MORSE 
-pOLLOWING requests from 

readers for details of the 
schedule of transmissions of news 
bulletins in morse, we are giving 
below the latest information regard-
ing these broadcasts from the 
G.P.O. stations, which, although 
intended for oversea listeners, may, 
under suitable conditions, be heard 
in this country. 
The call signs, which include two 

new ones—GCP and GBC5—and 
the wavelengths employed for these 
transmissions are :— 
GIA : 15.27 m. CIM: 23.13 m. 
GAD: 15.40 m. GCP: 27.86 m. 
OBL: 20.47 m. 0111: 28.17 m. 
CID: 22.13 m. GAY: 33.67 m. 

GBC5: 34.56 m. 

The times (GMT) of the broad-
casts and the transmitters radiating 
them are : — 

0048 : GBC5, GIJ. 
0930: WA, GID, GIB. 
1302: GAD, GIA, CID. 
1602: GAD, OSA, G1D. 
1800: GIM, GCP, (IAA. 
2000: (UM, CBC5. 

In addition to the above, the 
B.B.C. radiates bulletins in morse 
at 0030, oroo and 0130 (GMT) in 
English, German and French respec-
tively. These transmissions are 
radiated on a number of wave-
lengths in the 49-, 41- and 3r-metre 
bands. 

AMERICA'S BLUE NETWORK 

IT is learned that the American 
chain of broadcasting stations 

originally operated by the National 
Broadcasting Company as the Blue 
Network has been sold by Radio 
Corporation of America, the parent 
company, to Edward J. Noble, 
millionaire candy manufacturer. 
Temporarily known as the Blue Net-
work Company Inc., it includes 157 
medium-wave broadcasting stations. 
Three of these transmitters, WJZ, 
New York, WENR, Chicago, and 
KGO, San Francisco, are owned by 
the company, the remainder being 
affiliated on a time basis. 
The company proposes having 

news reporters in Cairo, Algiers, 
Stockholm, Moscow, and Ankara. 
George Hicks is the European 
manager, with offices at 2, Mans-
field Street, London, W .I. 

AWARDS TO RADIO OFFICERS 

" LLOYD'S War Medal for 
Bravery at Sea," which is 

struck in silver with a ribbon of 
blue and silver, is bestowed upon 
officers and men of the Merchant 
Navy and Fishing Fleets in cases of 
exceptional gallantry at sea in time 
of war. The latest list of awards 
includes the names of Radio Officer 
Ernest Sturdy (deceased) and Radio 
Officer Thomas Simkins. Radio 
Officer Sturdy remained in his cabin 
to send out a distress message after 
his ship was torpedoed. The ship 
sank quickly and he was drowned. 
Radio Officer Simkins' ship was hit 
and set on fire by Japanese bombers 
in Far Eastern waters. During the 
attack Radio Officer Simkins 
showed fearlessness in climbing the 
ship's mast to renew the aerial, 
which had been destroyed. 
The George Medal has been 

awarded to Chief Radio Officer 
Donald Wilfred Dennis who, when 
his ship was torpedoed and' set on 
fire, volunteered to release the only 
undamaged boat. Although he was 

badly burned, he crawled through 
the flames on his hands and knees 
and released the falls. Throughout 
he displayed outstanding courage 
and fortitude; but for his brave act 
the boat would not have got away 
and there would have been few, if 
any, survivors. 
The King has approved the 

appointment as a Member of the 
Order of the British Empire (Civil 
Division) of Chief Radio Officer 
Bert King, who displayed outstand-
ing courage and devotion to duty, 
remaining on board his torpedoed 
ship until it sank. 

FM PROGRESS 

AMERICANS' confidence in the 
future of FM broadcasting is 

shown by the number of applicants 
for FM transmitting licences. 

In addition to the 50 or more 
stations already operating and those 
for which construction permits have 
been granted although they are not 
yet in operation, there have been 
applications for licences for the 
election of 40 more. 
A number of stations already in 

use are operated by educational 
authorities. The transmissions 
from the station operated by the 
San Francisco Board of Education 
are received by 8o schools in the 
San Francisco area. 

FLYING FORTRESS RADIO 

THE successful daylight sorties 
over Germany of Flying Fort-

resses of the U.S. Eighth Army Air 
Force operating from this country 
makes it opportune to give a few 
details of the planes radio equip-
ment. 
The radio operator, who, because 

he is a trained gunner and has a 
0.5 calibre machine-gun in his 
cabin, is sometimes referred to as 
a radio gunner, has to operate a 
comprehensive array of apparatus. 
It includes duplicate " command" 
transmitters and receivers for inter-
communication between planes in 

the formation and 
what is known as 
a liaison set, which 
is for communica-
tion with the base 
from which the 
plane is operating. 

A CORNER of the 
operator's quarters 
in a Flying Fortress 
showing the dupli-
cated transmitters 
(top) and receivers 
(bottom) for inter-
communication 
between planes in 
the formation. The 
unit on the right is 
the aerial switch-

ing relay. 



There is also the usual blind-landing 
apparatus, crew intercommunica-
tion gear, and radio oumpass. In 
addition there is a UHF combined 
transmitter-receiver. 
The operator's job is largely one 

of listening, but he has to be 
capable of sending morse at 
26 w.p.m. 

All aviation communications 
equipment is maintained by per-
sonnel of the U.S. Signal Corps 
attached to the Eighth Air Force 
Service Command. 

POST-WAR PLANNING 
A POST-WAR planning commit-
£--1- tee, with terms of reference 
covering radio manufacturing and 
research, was proposed by the U.S. 
Radio Manufacturers' Association 
at its recent annual conference. The 
necessity for a comprehensive plan 
embracing all radio services, both 
transmitting and receiving, was 
emphasised by J. L. Fly, chairman 
of the Federal Communications 
Commission. " After this war," he 
said, " we must ensure that all 
phases of radio will be re-estab-
lished on a firm and spacious foun-
dation. Not the least challenging 
of our ultra-modern developments 
is the opening of the limitless ranges 
of the higher frequencies. We can-
not satisfy all the demands for fre-
quencies and yet the problem must 
be constantly considered." 

US. VALVE POSITION 
A WEAKNESS in the method of 
k-1- distribution has allowed large 
quantities of valves manufactured 
for the express purpose of maintain-
ing civilian sets in the States to 
fall into the hands of set manufac-
turers with the result that there has 
been an acute shortage of replace-
ment valves for the public. 

In an unsuccessful endeavour to 
stop the leakage, valves were 
marked " MR" (maintenance and 
repair). The latest order makes it 
illegal for " MR " valves to be used 
for any other purpose than for the 
maintenance and repair of civilian 
sets. 

According to the U.S. Radio 
Manufacturers' Association, some 
2,000,000 valves were manufactured 
monthly during the beginning of 
this year for civilian requirements. 

IN BRIEF  

" Picture by Wireless."—A radio 
photo-telegraphic service between Lon-
don and Montreal was opened a few 
days before the arrival of the Prime 
Minister and his party in Canada. 
Cable and Wireless are operating the 
terminal on this side of the Atlantic, 
and the Canadian Marconi Company 
that on the other side. 

Canadian Wireless School Sub-
sidised.—The Minister of Munitions in 
the Canadian House of Commons ob-
tained approval for a sum of approxi-
mately e5,000 for the subsidisation of 
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radio operator students taking a course 
at a school operating in association with 
the University of Toronto. Students 
receive a small salary when taking 
the course. 
Second-hand Sets in Canada.—An 

order issued by the Wartime Prices 
and Trade Board in Canada establishes 
a maximum selling price schedule for 
used receivers and valves. The dealer 
must guarantee every used set sold 
and prices are based on the age and 
type of set. The price charged for a 
used valve must not be more than 25 
per cent, of the price charged in the 
same district for the same kind of 
valve when new. 

B.B.C. News on Short Waves.—It 
should be noted that the times given 
in this schedule of B.B.C. transmissions 
of news in English on short wave-
lengths, which will be' operative when 
this issue of Wireless World appears, 
are BST (one hour ahead of GMT). 
0016: ... 25.53, 25.88, 80.53, 31.32 
0208 25.53, 25.68, 30.53, 31.32, 42.48 
0345 ... 25.68, 30.53, 30.96, 31.32, 41.90, 

42.18, 42.46, 48.43, 49.10 
0530... 26.68, 30.53, 30.96, 31.32, 42.13, 

48.43, 49.10 
06051 16.92, 19.91, 25.38, 25.47, 25.63, 
07155 25.68, 30.53, 31.25, 81.55, 

42.13 
0830 ... 16.02, 19.91, 25.53, 25.88, 30.53, 

31.55, 42.13 
0900 ... 24.80, 25.58, 31.12, 31.25, 31.32, 

31.81, 31.75, 31.88, 
41.32, 41.96, 42.46, 
49.59, 49.98 

0958 ... 18.92, 19.44, 19.60, 19.91, 
26.68, 31.55 

13.97, 18.64, 16.79, 18.84, 
1400 19.60, 19.91, 25.53 
1600 ... 13.97, 16.84, 16.79, 16.84, 

19.44, 19.46, 19.60, 
25.68, 31.56 

1700 ... 16.59, 16.64, 16.92, 19.66, 25.53 
1745 ... 25- and 49-mbands 
1900 ... 16.92, 19.68, 19.82, 25.29, 25.53, 

81.75, 42.46 
2145 ... 16.92, 19.66, 25.29, 25.53, 30.53, 

31.25, 31.41, 31.55, 31.88, 
41.49, 41.76, 41.96, 42.46, 
48.98, 49.42, 49.92 

2245: 25.53, 25.88, 30.53, 31.32 
2300 ... 31.26, 42.48 
2345 ... ... 25.53, 25.68, 30.53, 31.32 

Sundays only. Sundays excepted. 

Institution of Electrical Engineers.— 
It is proposed by the committee of the 
South Midland Centre of the Institu-
tion to form a Wireless Group. A 
questionnaire is being circulated to 
members of the Centre to ascertain 
their interest in wireless or high-
frequency engineering, and whether 
they would be prepared to support the 
idea of a Wireless Group and attend 
meetings. Particulars may be obtained 
from H. Hooper, Hon. Secretary, 65, 
New Street, Birmingham. 
Radio Relays.—An increase of 12,871 

subscribers in the three months to 
March 31st last is revealed by latest 
radio relay statistics. At this date 
there were 447,944 subscribers. 

Canada and Radio.—As a result of a 
survey of radio in the Dominion of 
Canada, it is estimated that 1,goo,000 
homes out of 2,700,000 own receivers. 

Brit.I.R.E. Officers.—The appoint-
ment of the new officers of the British 
Institution of Radio Engineers, as given 
in our August issue, does not become 
effective until the annual general meet-
ing. The meeting has been arranged 
for 6.25 on Thursday, September 26th, 
at the Institution of Structural En-
gineers, xi, Upper Belgrave Street, 
London, S.W.i. 

1200} 

41.01, 
48.43, 

25.53, 

10.44, 

16.02, 
24.92, 
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When the guns cease 
firing Crowe will 
resume Its leadership 
In design and pro-
d u ctio o of decorative 
parts to the radio 
Industry throughout 
the world. 

irefushely Represen-
ted In areas Britain by 

FRANK HEAVER 
LTD. 

Kingsley Road, 
Bideford, N. Devoe. 

tiirÁ7 eie;e3. 

•_ 
CROWE NAME PLATE AND' 
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DAYTHEON tubes 
II for peacetime elec-
tronics era will Incor-
porate all the engineer-
ing skill gained through 
scientific accomplish-
ments in wartime. Your 
new RAYTHEON tubes 
will be adaptable to a 
wide scope of newly 
developed uses . . . . 
with performance char-
acteristics that have been 
time- d through ser-
vice in stringent military 
campaigns. You can look 
to RAYTHEON leader-
ship when you again 
purchase tubes . . . no 
matter what type of 
function your require-

"AÏ DOIT. menti may be . . . you 
will find a RAYTHEON tube designed and 
engineered to faithfully perform its task 
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EXCLUSIVE 

TUBE MANUFACTURERS 
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PRODUCTION CORPORATION 
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RANDOM RADIATIONS. 
By "DIALLIST" 

Utility Sets 
CO far I have made no comment 

on the proposed utility broad-
cast receivers that may be one of 
the features of life in wartime, but 
I feel now that I would like a word 
or two. There is much to be said 
both for and against the scheme. 
Its main " pros" ale that it offers 
a way of providing the public with 
respectable quantities of receivers at 
moderate prices, and that these 
simple, more or less standardised 
sets should rtake the problems of 
servicing and of component replace-
ment easier than they are now. The 
" cons " ? Well, the utilities natur-
ally won't be high-class performers 
as regards either sensitivity or 
quality of reproduction. Some 
manufacturers fear that once the 
public finds that such cheapish sets 
are good enough for bringing in the 
news bulletins and some entertain-

• ment from the local station, it will 
never go back to the better set when 
it is available again. I don't believe 
a word of that. For more than a 
dozen years many manufacturers 
have, in my view, taken an unwise 
line in educating the public not up 
but down to the kind of set that 
was selling at from £8 to £ 12 or 
thereabouts before the war. And 
a large section of the public showed 
that it wanted something better, re-
fusing to go as far down the slip-
pery slope as some sections of the 
industry would have led them. 
Moreover, a set with poor sensitivity 
and selectivity, though it may 
answer during the war, will hardly 
be good enough afterwards. Any 
retailer will tell you that the first 
question he is asked about a set by 
nine prospective buyers out of tell 
is: How many foreign stations will 
it bring in? The fact that the en-
quirer, having turned from a pro-
spective into a real purchaser, 
seldom listens to anything but the 
local station after the first month 
has passed is neither here nor there; 
sensitivity and selectivity are the 
qualities of a wireless set uppermost 
in the mind of the man-in-the-street, 
and he's jolly well going to have 
them when he buys his peacetime 
receiver. 

No Harm Done 
All things considered, then, the 

utility set is no more likely to in-
fluence post-war tastes than the 
utility suit. The man-in-the-street 
will regard it as just as much of a 
wartime makeshift. As soon as 
may be after peace has returned, his 
two-valve utility set will follow the 
depocketed jacket and the turn-up-

less trousers of his utility suit to 
the jumble sale. What we need now 
—and the need is growing daily as 
more and more ancient receivers 
become beyond repair—is a set that 
can be provided in large quantities 
by such semi-skilled labour as is 
available in the factories. Numbers 
are the great thing, and in wartime 
we can't have sufficient quantities 
of the more elaborate sets that would 
normally be produced. In the 
ordinary way I'm all against lower-
ing the price and the performance 
of sets: I do not much mind whether 
the manufacturers turn out station-
getters or not so long as they don't 
try to make the public believe that 
wireless reproduction must have no 
top and a carpet-beater bass; but in 
wartime I am quite prepared to 
accept the utility set as a temporary 
expedient, believing, as I do, that 
when happier days return it will 
pass, leaving behind it as few regrets 
as will soya-bean sausages, wooden-
soled shoes, five-inch socks, and all 
the other minor horrors of war. 

0 0 0 

Early Complex Valves 

A CORRESPONDENT reminds 
me that one of the reasons for 

the production of two-in-one and 
three-in-one valves in the mid-nine-
teen-twenties was the queer royalty 
system for wireless sets which then 
prevailed. He is quite right: I had 
clean forgotten what was perhaps 
the main reason why, in its early 
days, popular wireless reception de-
veloped along such different lines 
here and in the U.S.A. Any British 
set that you bought had to add to 
its price a royalty of so much per 

valve holder. Motor cars were 
handicapped in much the same way 
by the horse-power tax. Neither of 
these things obtained in America. 
Over there cars rated at 20-30 horse-
power were' the popular models. 
Here manufacturers strove to get the 
last ounce out of small engines. 
Similarly, quite early American 
domestic receivers contained numer-
ous valves, whilst two or three, all 
working fit to bust, were for a long 
time the rule here. Then the Loewe 
Company had the brilliant idea of 
fitting two or more electrode assem-
blies, with coupling resistances and 
condensers, all into one gigantic 
bulb which could be inserted into a 
single holder. Later we continued 
to suffer badly from the same few-
valve-holder complex, even when 
this form of royalty had gone: we 
designed valves with slopes like the 
side of a house and continued to 
work them all out: seldom, in fact, 
can so much have been done for so 
many by so few. Later still we went 
all complex-valve minded, largely 
because the ordinary man was afraid 
of the expensive replacements that 
might be needed if he bought a set 
containing more than four valves, 
excluding the rectifier. I hope 
sincerely that after the war we shall 
enter an era of bigger and better 
sets, containing simpler valves and 
diore of them. 

0 0 

Grid System Voltages 
VVERY month brings me a good-

ish number of letters from 
readers, all of them interesting and 
most of them helpful. But never 
before has there been such a mass 

hooks issued in conjunction with " Wireless World" 
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of correspondence as was evoked by 
my innocent query, " Why was 
132 kV adopted as standard for the 
main transmission lines of the Grid 
System? " Since I wrote on this 
subject last month, more letters 
have come in, and more information 
can be pieced together. First of all, 
the most economical way of send-
ing power over long distances is to 
use the three-phase system. For 
industrial purposes a three-phase 
supply at 400 volts is required; for 
household heating, lighting and so 
on one phase of a star system is 
used, and the voltage here is, of 
course 400./3, or 230 volts. In 
order that 400 volts may be ensured 
in the final distribution lines it is 
necessary to allow an ample margin 
in main and subsidiary transmission 
lines. Ten per cent, had been found 
by experience to meet requirements 
here. Hence, though ro,000 was 
the nbminal voltage of short-
distance transmission lines, 30,000 
or 6o,000 that of secondaries, and 
120,000 that of main grid lines, the 
working voltages were fixed at 
11,000, 33,000 or 66,000 and 
132,000 respectively. 

How It Works Out 
For certain main alternators a 

voltage of 6,600 had been found to 
be a satisfactory figure. A twenty-
fold step-up by means of transfor-
mers gave the main transmission line 
voltage of 132,000, or 120,000 plus 
ten per cent. Before the Central Elec-
tricity Board came into being there 
were already lines with voltages of 
66 kV, 33 kV and II kV in exist-
ence, and integral transformation 
ratios enabled these to be brought 
into the system. Thus the appar-
ently odd figure of 132 kV, with 
its factors of 4x3x II is seen to 
have been the result of careful cal-
culation. It is curious that, though 
I have more than once put the ques-
tion to electrical engineers and have 
heard it discussed between them, I 
never had a completely satisfactory 
answer until readers of Wireless 
World took a hand. 

Early History 
Having just had a few days 

of blissful and blessed leave at 
home I have been able to get at 
some of my reference books and to 
dig out some rather interesting 
facts. Apparently the highest trans-
mission line voltage used in this 
country prior to 1922 was some 40 
kV. In 2926 this had risen to 66 
kV, used by the County of Durham 
Electric Supply Company. Much 
higher voltages had been used to 
cover the greater distances that had 
to be spanned in other parts of the 
world. Until the suspension type 
of insulator was introduced 66 kV 
was the upper limit; but by 1911 
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ioo-rio kV lines were in operation 
in Canada, the United States and 
Germany. In the next five years 
systems with voltages up to 165 kV 
were developed in many countries. 
By 1926 the U.S.A. had four 
220-kV lines built or building and 
a fifth planned. The Boulder Dam 
line is designed for 276 kV. A line 
voltage of 132 kV was in use in 
Sweden and in Australia before 
our system was established. Two 
factors have contributed in recent 
years to the solution of the 
problem of seeing electric power 
economically over great dis-
tances: . improvements in insu-
lators and improvements in con-
ductors. In the early days of 
electric power transmission the 
" pin" type insulator limited the 
line voltage, as I have mentioned, 
to about 66 kV. Copper conductors 
were used in all lines and with such 
a voltage they had to be of large 
sectional area in order to avoid 
undue losses. This meant that what 
may be called the economic radius 
of a generating station was com-
paratively small: if transmission 
lines were made longer, overhead 
costs made it impossible to supply 
power at a price attractive to the 
user. Improvements in the design 
and construction of insulators more 
than trebled the maximum safe line 
voltage, with a córisequent reduc-
tion in the sectional area of con-
ductors, though it must be remem-
bered that for a given high-tension 
voltage the thickness of the con-
ductors cannot be reduced below a 
certain definite figure if serious 
losses from corona effects are to be 
avoided. Then came the invention 
of the steel-cored aluminium con-
ductors. Not only is this cheaper 
than copper, but it has also greater 
tensile strength: spans can be 
longer and, therefore, fewer pylons 
are needed. 

The Future 
In days to come I have no doubt 

that electric power will be conveyed 
economically over far greater dis-
tances than we wot of to-day. Pos-
sibly such a development won't 
affect this small country enor-
mously—though one wonders what 
bearing it may have on the future of 
the electric scheme for the High-
lands of Scotland, which can rely 
on vast and hitherto untapped re-
sources of water power. But in 
many other parts of the world it 
may lead to developments undreamt 
of to-day. Even here it may bring 
us to utilise for heating, lighting 
and industrial purposes sources of 
power that are at present running 
to waste. Have you, in your travels 
in these islands, ever seen the Falls 
of Lora at Connell Ferry, near 
Oban? There must be a vast 
amount of power available here. 
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THE " FLUXITE QUINS" AT WORK 

Now don't lark about l" hollered EE; 
'• This aerial's mixed up with the tree. 

There'll he work for FLUXITE. 
When this wire is fixed right; 

But for goodness' sake—leggo of met-

See that FLUX ITE is always by 
you — in the house — garage — 
workshop — wherever speedy 
soldering is *needed. U......- .u. 
over 30 years in Government 
works and by leading engineers 
and manufacturers. Of all Iron-
mongers—in tins, 8d., 1/4 and 2/8. 

• 
Ask to see the FLUX ITE 
SMALL-SPACE SOLDERING 
SET—compact but substantial— 
complete with full instructions, 
7/6. • 
TO CYCLISTS! Your wheels will 
NOT keep round and true unless the 
spokes are tied with fine wire at the cross-
ings AND SOLDERED. This makes 
a much stronger wheel. It's simple—with 
FLUXITE—but IMPORTANT. 

The FLUX ITE GUN 
puts FLUX ITE where 
you want it by a 
simple  fe. 
Price 1/6, or filled, 2/6. 

MECHANICS vii\\ 

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. 

FLUX1TE LTD. 
(Dept. W.W.), Bermondsey Street, S.E.1 
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Letters to the Editor  

In Support of 

Wire versus Wireless 

H AVING had some years' ex-
perience in broadcast relay 

()ver wires, which is akin to wired 
broadcast, besides in radio service 
and sales and, at present, radio 
manufacturing, perhaps I may be 
permitted to make a few obser-
vations on the subject? 

First, neither your Brains Trust 
members nor your Editorial pro-
vide very solid arguments against 
P. P. Eckersley's proposals. You 

•all seem concerned with the fact 
that wired broadcast will be con-
trolled by the Government or 
other dictatorial body (surely this 
is true of open broadcast at 
present?) and, judging by some 
of your remarks, none of you 
seem to have much faith in the 
democratic Governments you will 
elect in this " new " world! 

Secondly, much is made, by 
those in favour of open broadcast-
ing, of the enormous number of 
programmes available on an all-
wave set (with or without inter-
ference, fading, etc. !). (Yes, 
Madam, Timbuctoo easily on an 
indoor aerial!) Go into nine 
houses out of ten (ours included) 
on any flay and what will you 
find grinding out of the loud-
speaker? Either the Home or the 
Forces programme! As far as .! 
can see, it makes little difference 
whether the Home or Forces is 
coming over the air or by wire— 
except that by wire the reception 
would, in many cases, be better. 

Thirdly, I think I detect, in 
those who argue against wire 
broadcasting, a somewhat shaky 
feeling as to what would happen 
to the radio receiver market and 
their future positions, should wire 
broadcasting come to stay. Per-
sonally, I think anything would 
be better than the Awful Mess 
that was known as the " Radio 
Trade" in the latter pre-war 
years! 
Fourthly, to summarise: in my 

opinion Eckersley has stated well 
the case for wire broadcasting, 
but there are, of course, difficul-
ties in initiating the service and, 
for the immediate future, it seems 
to me the best thing is (as usual) 
compromise. Provide receivers 
which operate on either wired or 

the Wire • 10 ke/s Separation? 

Pick-up Filters 

open broadcast, also television, 
reducing, where possible, the 
number of radiating broadcast 
stations on the various wave-
bands. D. W. HEIGHTMAN. 

Clacton-on-Sea, Essex. 

T READ last month's Editorial, 
and also the views of your 

"Brains Trust" on that much 
mooted question " Wired Broad-
casting—or Not"! In the first 
place I am disappointed that the 
Brains Trust feature should be 
used for political discussions, not 
because it was any the less inter-
esting, but while I respect the 
technical opinions of your contri-
butors, I feel that they are in no 
way qualified to talk politically. 
In fact, having read what they 
have to say, I am more than ever 
inclined to think favourably of the 
scheme as outlined by P. P. 
Eckersley. 
Two red herrings would appear 

to have crossed the path of un-
biased technical discussion on this 
subject, namely: (a) What effect 
will the introduction of wired 
wireless have on receiver sales? 
and secondly: (b) We shall be en-
tertained, educated and " propa-
gated" on the lines laid down by 
the Government, and that we are 
to be precluded from hearing the 
numberless contrasting views put 
out by the rest of the nations of 
the world. 
With regard to (b)—what utter 

nonsense! 
I cannot see why both systems 

should not exist side by side. I 
think, moreover, that if some of 
the programmes were transferred 
" underground," that more room 
would be available in those 
already overcrowded wavebands 
for that " infinite variety of pro-
gramme material which will 
emanate . . . after the war." (And 
with a better chance of hearing it 
too!) 

Perhaps your contributors 
would show how " the Govern-
ment " does not now influence the 
matter radiated by that great 
monopoly, the British Broadcast-
ing Corporation; or rather, which 

is perhaps more important, how 
we should be any the worse off 
politically if the B.B.C. did feed 
some of their programmes over 
wires instead of " over the air." 

There has never been any ques-
tion that ordinary radio broad-
casting should be given up for 
wire broadcasting even less so 
that the household set should 
be " purged" and a ban placed 
on foreign listening. Coming back 
again to the first bogy, I believe 
that the system should be intro-
duced and that manufacturers 
should produce a unit to detect 
the " wired" signals, employing 
the ordinary household set as an 
amplifier. In due course a set 
could be sold which would com-
bine the detection and tuning 
unit with the normal all-wave re-
ceiver. 
No! I cannot see any justifica-

tion for the sombre views ex-
pressed on the outcome of the 
effects, both politically and tech-
nically, of the introduction of 
" wired wireless." 

J. GIBBONS-PARTRIDGE. 
Lower Castlereagh, Co. Down. 

I CONSIDER your attack on the 
G.P.O. and your arguments 

against " wired wireless" entirely 
ill considered; your Editorial and 
" Brains Trust" contributions 
carry all the stamp of Left Wing 
hysteria. There is no connection 
between a Nazi workshop and a 
democratic home. In a demo-
cracy a person is free to buy the 
form of broadcasting receiver he 
fancies, and can subsequently 
switch off any programme he dis-
likes, so that if his receiver emits 
unwanted opinions or noises, he 
has the remedy! 

Furthermore, to state that dis-
tance-getting is the greatest 
" magic" of broadcasting receiv-
ing is entirely to ignore the facts. 
My experience in hundreds of 
homes has proved to me that the 
public in general do not " listen-
out." The station-getting facil-
ities were entirely wasted. When 
Radio Normandie and Luxem-
burg were available, seven out of 
ten sets appeared to be perman-
ently tuned to them; two of the 
other, three listeners were con-



cerned mainly in not missing 
Henry Hall's programme, and the 
odd one was generally a quality 
fan who used Continental pro-
grammes only when there were no 
" Proms." Short waves were not 
understood, and in any case were 
too difficult for most people. 

In conclusion, I affirm that the 
public can get all they want, in-
cluding quality, from wired 
broadcasting without paying 
exorbitant prices for complicated 
competitive apparatus they can-
not use, and I think it is this fact 
that is causing misgivings amongst 
those mainly concerned with un-
loading so-called " new" models 
year by year by means of the 
"hot salesmanship" of which 
you accuse the G.P.O. 

H. F. LESLIE. 
London, N.W.7. 

Post-war Broadcasting 

IWOULD like to put forward a suggestion which I have 
never seen mentioned so far. It 
is simply to standardise the spac-
ing of transmitters in Europe at 
ro kilocycles. 
The advantages of this are 

many. First, perhaps most im-
portant, heterodyne interference 
is almost entirely eliminated—as 
anyone who has operated a re-
ceiver in the U.S.A. or Australasia 
can testify. Chance heterodynes 
between transmitter harmonics, 
etc., are never less than ro kc/s. 
Secondly, the fidelity of the re-
ception can be slightly improved. 
Thirdly (another important rea-
son), it would bring Europe into 
line with the U.S.A., Canada, 
South and Latin America, Aus-
tralia and New Zealand. About 
two-thirds of the world's trans-
mitters are located in these coun-
tries, which all have ro-kc/s 
spacing. Fourthly, since we 
already think in decimal terms of 
kilocycles, megacycles, etc., it 
would be much more convenient 
if the stations were spaced deci-
mally, and had frequencies such 
as 66o, 1210, 9,340 kc/s. Fifthly, 
it would simplify the calibration of 
receivers and identification of 
transmitters. This may seem an 
unimportant point, but if a dial 
is divided by radial lines, each 
spaced ro kc/s, as.they often are, 
then a station will always be 
tuned in on one of these lines. 
Then, if an unknown transmission 
is received, its exact frequency 
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can be read off even if the re-
ceiver is mis-calibrated bp ± 3 or 
even + 4 kc / s, since its frequency 
will be that of the nearest ro-kc / s 
mark. At present the dial must be 
calibrated accurately to ± 0.4 
k/c (or 400 cycles) at least, to 
find the exact frequency of a 
station. 
Now, if ever, is the time to pre-

pare for this change—a change 
which is essential if post-war 
broadcasting is to run smoothly. 

P. D. THOMAS. 
Ayr. 

" Visual Frequency 
Comparison" 

W E notice that the August issue 
of Wireless World contains 

an article describing the use of a 
"magic eye" tuning indicator 
as a freqtency comparator. We 
would like to place on record that 
this method has been used in our 
GM23o4 audio oscillator since 
early 1938. 

A. W. RUSSELL, 
The Mullard Wireless Service 
Co., Ltd., Measuring Apparatus 
Section. London, W.C.2. 
[It should perhaps have been 

emphasised that the use of a magic 
eye for frequency comparison is 
in itself not novel. Implied 
claims for the novelty of the 
method described by our contri-
butor rest on The inclusion of 
means for obtaining reliable indi-
cations up to the 12th harmonic. 
—ED. 

" Static Charges on 
Records" 

I note on this subject (p. 
165, June Wireless World) 

has provoked a number of en-
quiries regarding the best method 
of overcoming the difficulty of the 
removed coating thread tending to 
fly up against the cutting-head, 
causing tangling with the stylus, 
etc. The recognised means of 
thread control are, of course (a) 
hand-brush, (b) automatic brush 
or chip-chaser, (c) suction device 
(see p. 137, May, 1941, Wireless 
World), and a method, used in 
some professional studios, of 
covering the blank about five 
minutes before being cut, with a 
solution consisting chiefly of dis-
tilled water, and leaving to dry. 
To facilitate coating the blank 
evenly, it is necessary to reduce 
the surface tension of the water, 
and to give it conducting pro-
perties, other ingredients have to 
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The Improved 

VORTEXION 
50 WATT 

AMPLIFIER CHASSIS 

The new Vortexion 50 watt 
amplifier is the result of over 
seven years' development with 
valves of the 6L6 type. Every 
part of the circuit has been care-
fully developed, with the result 
that 50 watts is obtained after 
the output transformer at ap-
proximately 4% total distortion. 
Some idea of the efficiency of the 
output valves can be obtained 
from the fact that they draw only 
60 ma. per pair no load, and 160 
ma. full load anode current. 
Separate rectifiers are employed 
for anode and screen and a 
Westinghouse for bias. 

The response curve is straight 
from 200 to 15,000 cycles. In the 
standard model the low fre-
quency response has been pur-
posely reduced to save damage 
to the speakers with which it 
may be used, due to excessive 
movement of the speech coil. 
Non-standard models should not 
be obtained unless used with 
special speakers loaded to three 
or four watts each. 

A tone contro, is fitted, and the large eight-
section output transformer is available in 
three types : 2-8-15-30 ohms ; 4-15-30-60 
ohms or 15-60-125-250 ohms. These output 
lines can be matched using all sections of 
windings and will deliver the full response to 
the loud speakers with extremely low overall 
harmonic distortion. 

PR ICE (with 807 etc. type valves) £18.1 0.0 
Plus 25% War Increase 

MANY HUNDREDS ALREADY IN USE 

Supplied only agains1 Goverenneni Contracts 

VORTEXION LTD. 
257, The Broadway, Wimbledon, 11.W.19 

'Phone: LIBerty 2114 
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Letters to the Editor— 
be added. These can be a pro-
prietary detergent, e.g., " Aqua-
sol " (r drop in 0.25 pint), or a 
minute quantity of high-grade 
soap (the residual saponified oil 
that will appear on the record sur-
face, although not improving its 
appearance, may actually prove 
useful as. a slight lubricant); plus 
a trace of colloidal graphite. 
Exact formulœ have not been 
published, but experiments on the 
lines indicated (I acknowledge 
gratefully Dr. C. G. Lemon's 
advice in this connection) will 
prove well worth while. This 
treatment must be applied only to 
lacquer-coated blanks, never gela-
tinous coatings. Incidentally, 
some recordists use a hard stream 
of cold water for removing dust 
or foreign matter from the blank 
surface, rather than the usual 
brush, when the best medium— 
compressed air—is not available. 

Finally, may I suggest that, 
following on the recent interesting 
pick-up designs, a fruitful field for 
experimentation is the design and 
construction of high - quality 
electro-magnetic and crystal disc 
cutting-'heads? Details of a really 
good head design would be 
greatly appreciated by recordists. 

DONALD W. ALDOUS. 
Torquay, Devon. 

Pick-up Filter Circuits 

T WAS very interested by Mr. 
Brierley's article in your April 

issue on a filter for use with a 
high-quality pickup. Such a filter 
would also be useful in a local-
station receiver to remove 9 kc / s 
heterodyne whistles, especially if 
the resonant frequency of one 
shunt arm is made 9 kc/s. How-
ever, in its present form it has 
several disadvantages, particu-
larly its bulk, the compromise 
between hum and screening, and 
the difficulty in obtaining the wire 
at the present time. 
By using a low-impedance filter 
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all these disadvantages are over-
come. It can then be worked 
from an " infinite impedance" 
detector, the output impedance of 

Wireless World 
which is about 600Çà for an ordin-
ary medium amplification factor 
triode. The " Gram." side would 
pass through a bass compensator 
and an amplifier into a cathode 
follower and thus to the filter. 
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Suggested filter for i,000-ohm load. 

This has the additional advantage 
that the gramophone amplifier 
can be kept entirely separate from 
the rest of the circuit if required, 
-the low impedance preventing 
any pick-up in the long leads. 
I have calculated the values for 

a filter fulfilling these require-
ments, but unfortunately I cannot 
at present undertake any prac-
tical experiments, and I should be 
very glad to have any readers' 
opinions. The suggested circuit is 
also shown, it being arranged that 
the filter can be shorted out when 
on radio, but is permanently in 
on gramophone. M. E. FELIX. 

Cranwell. 

Frequency Modulation 

THE advocates of the frequency 
modulation system for nor-

mal broadcast reception con-
tinually stress its main advan-
tages as being absence from in-
terference noises, and better 
quality reproduction, and it has 
been put over on these grounds in 
America. The writer, who has 
been interested in obtaining what 
we used to call " nearly perfect 
reproduction" for a number of 
years, would like to suggest that 
we are still a very long way, at 
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amplitude modulation system now 
in use, and that, therefore, this 
claim for frequency modulation, 
which is due entirely to the use of 
short waves which are equally 
applicable to amplitude modula-

tion, is in the 
nature of a red 
herring. 

It is to be 
observed, too, 
that in this 
country the 
writer's experi-
ence shows that 
outside inter-
ference with re-
ception is rarely 
serious except 
when listening 
to distant sta-

tions, for which purpose, of 
course, the frequency modulation 
system is unsuitable. 

JOHN BAGGS. 
Saddleworth, Yorks. 

SERVICE- MEN'S 
EXAMINATION 
Draft Syllabus Issued 

AS we first reported some months 
ago, plans have been made for 

the conduct of an examination in 
wireless maintenance and repair. 
To this end, the Radio Trades 
Examination Board was formed, 
with the function of conducting the 
examinations and awarding Radio 
Servicing Certificates to successful 
entrants. The Board comprises 
three representatives each of the 
Radio Manufacturers' Association, 
the Scottish Radio Retailers' Asso-
ciation, the Radio and Television 
Retailers' Association and the 
British Institution of Radio 
Engineers. 
A draft syllabus of the proposed 

examination has now been issued 
by the Technical Committee of the 
Board and is printed below. 
- Part 1.—Fundamental Principles of 
Radio.—(i) Current! Voltage relation-
ships in AC and DC circuits. (2) 
Theory of magnetism: magnetic 
screening. (3) Laws of induction: 
mutual and self-inductance. (4) Elec-

Schematic radio-gramophone circuit. 

H FI LTER TONE 
CONTROL 

least in the case of the ordinary 
sets commercially available, from 
taking full advantage of the 
quality possible with the normal 

AMPLIFIERS 
PIP 

TRIODES 

trostatics: electrostatic screening. (5) 
Resonance: series and parallel resonant 
circuits. (6) Modulation, methods of. 
(7) Thermionic valves. (8) Rectifiers: 
rectification and detection. (9) Electro-
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magnetic waves: simple wave theory. COMMUNICATIONS 
(to) Aerials and transmission lines. , 
(II) Amplifiers and oscillators. ( 12) 
Receiver circuit practice. ( 13) Repro-
ducers and electrical pick-ups. 

Part 2.—Practical Applications.— 
(s) Principles and use of test meters: 
resistors; rating and coding. (2) 
Permanent and electro-magnets, and 
their uses. (3) Transformers, RF, IF, 
AF, and mains. (4) Condensers, 
variable and fixed. (5) Tuned circuits 
and alignment. (6) Diode, triode, 
tetrode, pentode and frequency-
changing valves: gas-filled types. (7) 
Copper-oxide and selenium rectifiers: 
methods of rectification; simple filters; 
battery-charging plant. (8) Receiver 
power supplies. (9) Wave propaga-
tion: interference and its suppression. 
(to) Aerial installation and coupling 
devices. ( it) RF, IF, and AF amplifier 
circuits. Degeneration and regenera-
tion: negative feed-back, oscillators. 
(12) Public-address and relay practice; 
methods of mixing; reflex circuits. 
(r3) Receivers: TRF, supersonic 
heterodyne and super-regenerative. 
(r4) Automatic gain control; tuning 
indicators; automatic frequency con-
trol; automatic tuning devices. (t5) 
Tone control and correction circuits; 
noise suppression circuits. ( 16) Loud-
speakers, microphones and gramo-
phone pick-ups. Methods of matching. 
Part 3.—Practical Examination.— 

(5) Soldering technique. (2) Care and 
maintenance of tools and instruments. 
(3) Valve testing (HT, LT and GB 
supplied). (4) Correction of typical 
receiver faults, which may include re-
alignment. Circuit diagrams, chassis 
layouts and oscillators supplied. (5) 
Testing components. 

AIR RAID WARNINGS 
Valve Equipment for " Imminent 

Danger" Signals 
'Ts0 meet the danger from surprise 
-I- enemy attacks the local 
authorities at Hove have installed 
their own system for warning the 
townspeople. This consists of a 
valve-generated signal tone which 
may be distributed from an 800-
watt amplifier to loudspeakers in 
various parts of the town. The 
valves are kept running continu-
ously and facilities are provided for 
checking valve efficiency. 
The amplifier may be used to re-

inforce normal Home Office 
" Alert" and " All Clear" siren 
tones and also for police announce-
ments, but the Imminent Danger 
Signal automatically takes priority 
over any other input. • 
The equipment was made by the 

G.E.C. and supplied and installed 
by Broadcast Amplifiers, Ltd., 57, 
Preston Road, Brighton. 

-5 

GOODS FOR EXPORT 
The fact that goods made of 
raw materials in short supply 
owing to war conditions are 
advertised in this journal should 
not be taken as an indication 
that they are necessarily available 

for export 
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DEPEND... 

CLII.Acs 
BULGIN 

FOR 

JACKS 
A Large and comprehensive 

range of Jacks, standard to 
B.S.S. 666, fixing with single 
1" hole to panels 0.036-0.250" 
thick ; single-, double-, and triple. 
pole, with and without switching. 
Only 21 max. rear depth. ' Panel-
area ' taken up=. /11" x r average. 
Best bakelite insulation, nickel-
silver leaves, silver switching-
contacts. 

ON SMALL 
PARTS... 

II N countless instances quite 

intricate pieces of appar-

atus are wholly dependent on 

the proved reputation and 

reliability of their component 

parts. 

All products from the House 

of Bulgin are pre-eminent for 

superior design and workman-

ship and every article bearing 

our Trade Mark has to pass 

exacting and exhaustive tests 

during the course of its 

production. 

We ask the kind indulgence 

of the Trade on delivery until 

peaceful conditions return. 

"The Choice of Critics" 

BULGIN 
REGISTERED • TRADE • MARK 

A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, 

TEL. : ItiPPLEWAY 3474 (4 lints). ESSEX 
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RECENT INVENTIONS  

FRAME AF-RIALS 

T" presence of a mass of powdered 
iron inside the field of a frame 

aerial is stated to increase the pick-up 
and sharpen the directivity of the 
aerial, provided the spacing of the 
windings.is suitably correlated with the 
" grain" of the powdered magnetic 
material. 
The magnetic " core" is preferably 

arranged symmetrically about the axis 
of rotation of the frame, though some 
degree of asymmetry may be de-
liberately introduced in order to correct 
for the quadrantal or like error due 
to the presence of a nearby conductor. 
In one arrangement the core consists 

of a hollow cylinder, built up of a 
number of rings, set close to the frame 
windings and concentric with the aerial 
shaft. Alternatively, the core may con-
sist of a hollow sphere of powdered 
material about which the frame wind-
ings are mounted to rotate. 
Standard Telephones and Cables, 

Ltd. (communicated by W. J. Poly-
doroff). No. 551546. (Addition to 
.522402 

FREQUENCY MODULATION 

THE repetition frequency of  a multi-
vibrator oscillator, comprising a 

pair of cross-coupled valves, depends 
upon the time constant or resistance-
capacity value of the coupling circuits 
Since this includes the anode-cathode 
resistance of each of the valves, any 
factor which varies the valve resistance 
will alter the output frequency of the 
oscillator as a whole. If then the multi 
vibrator is normally designed to oscil-
late at a carrier-frequency, the applica-
tion of a signal voltage to the anode or 
grid circuit, or to one of the electrodes 
of each of the valves, will give a fre-
quency-modulated signal. 
The signal input may be applied 

through parallel amplifiers to the anode 
or grid resistances or directly to the 
screen grids of each of the valves form-
ing the multivibrator pair. The fre-
quency-modulated output is taken off 
from a coil which is inserted between 
the two anode resistances and centre-
tapped to the common high-tension 
supply. 
Marconi's Wireless Telegraph Co., 

Ltd. (Assignees of G. L. Usselman). 
Ccnvention date ( U.S.A.) October 30th, 
1940. No. 552039. 

TUNING TO FM SIGNALS 

A VISUAL tuning indicator is 
generally required to ensure the 

accurate adjustment of the circuits 
when receiving frequency-modulated 
signals, particularly when these are 
transmitted on the ultra-short wave-
band. 
In order to allow of accurate tuning 

by the ear alone, the set is fitted, 
according to- the invention, with a 
magnetic relay which automatically 
keeps the signal channel to the 
loudspeaker open-circuited until the 
threshold of accurate resonance has 
been reached, whereupon the relay is 
closed to allow the required signals to 
come through. Incidentally, the 

A Selection 

of the More Interesting 

Radio Developments 

arrangement also serves to cut out un-
desirable inter-station " noise." 
The relay is subjected to the pull of 

two coils arranged in opposition. One 
coil is fed with rectified grid current 
from the limiter valve, and the other 
coil is energised from the frequency 
discriminator circuits. As the point of 
accurate resonance is approached, the 
current through the second coil falls 
off, and the pull of the first coil pre-
dominates, thereby bringing the loud-
speaker into action. 

Marconi's Wireless Telegraph Co., 
Ltd. (Assignees of D. E. Foster). Con-
vention date (U.S.A.) October 25th, 
1940. No. 552462. 

AUTOMATIC CONTROL 

pROVISION is ,toutnionly made in a 
wireless receiver to develop a 

control voltage which can be used 
either for AVC, or for adapting the 

Secondary emission control circuit. 

bandwidth of the set to the prevailing 
interference, or for automatic tuning, 
or for expanding or compressing the 
frequencies in the AF stage. The 
derived voltage is preferably amplified 
in order to improve the effective con-
trol. As it is necessary to maintain 
correct polarity, this usually involves 
the addition of at least one phase-
reversing valve. 
To simplify the phasing problem, 

use is made of an amplifier compris-
ing a secondary-emission cathode. 
As shown in the figure, the valve V 

contains an electrode Kt, the emission 
from which varies with the intensity 
of its bombardment by the main 
discharge through the valve. The con-
trol voltage is generated by a diode D, 
coupled as usual to the IF stage (not 
shown), and is applied through a re-

sistance R to the control grid, which 
also receives rectified signal voltages 
from a tapping on a resistance Ri. 
The potential of Ki varies with the 
secondary emission from it. This de-
pends upon the electron impact of the 
main discharge stream, which, in turn, 
is controlled by the applied grid 
voltage. The signal output is taken 
from the anode, and the AVC voltage 
from the electrode Kt. 
For " contrast " control, Ki is 

directly coupled to the screening grid 
of the last LF amplifier. 

Philips Lamps, Ltd. (communicated 
by N. V. Philips Gloeilampen-
fabriehen). Application date July 
29th, 194i. No. 551981. 

SHORT-WAVE SIGNALLING 

SHURT-WAVE signals reach their 
destination by alternative paths 

which vary in length according to the 
manner in which the radiated energy 
is reflected from the ionosphere. 
When sending morse signals by the 

known method of using " spacing " and 
" marking" pulses which differ slightly 
in carrier-frequency, the phase-
differences mentioned above produce 
beat-notes at the beginning and end of 

each significant pulse, 
which tend to blur the 
definition of the morse. 
To overcome this 

difficulty a momentary 
" overswing" above 
and below the normal 
frequency is deliberately 
introduced in trans-
mission, at the begin-
ning and end of each 
marking and spacing 
wave respectively and 
for a period which 
corresponds approxi-
mately to the longest 
time-delay which is 
likely to be produced as 
a result of the multi-
path propagation of 
the signals. 

This increases the 
average frequency of 
the undesired beat-
notes during their per-
sistence, and, in the 
simplest form of the 
invention, allows them 

to be more easily filtered out. Alterna-
tively, it permits of a higher keying 
speed for a given ratio of signal 
strength to beat interference. 
Marconi's Wireless Telegraph Co., 

Ltd. (Assignees of C. W. Hansel!). 
Convention date (U.S.A.) November 
23rd, 1940. No. 552068, 

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 

1/- each. 
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Valves and Chimneys 
White vapour issuing from industrial 

chimney-stacks is a sign of an efficient combustion 
system; black smoke indicates incomplete com-
bustion, and shows that fuel is going to waste. 

Many industrial concerns now make use of 
an electronic device consisting of an arrangement 
of valves and a light sensitive cell, which is capable 

DOMESTIC 

THE MULLARD WIRELESS SERVICE CO. LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. (58) 

A 

of giving a record of smoke density, or of regu-
lating the combustion process to ensure maximum 
efficiency. 

This is another example of the ever-increasing 
usefulness of the thermionic valve—not only contri-
buting to greater industrial efficiency, but also fore-
shadowing far-reaching benefits to the community. 

MULLARD 
THE MASTER VALVE 

Valve for Every Purpose 
• COMMERCIAL • INDUSTRIAL • SCIENTIFIC • MEDICAL • EXPERIMENTAL 



24 WIRELESS WORLD SEPTEMBER, 2943 

TYPE : V.S.3 

VOLTS11.2.30A.C. 

OUTPUT : 1.2.5 K.V.A. 

The " Brimaln " Power Unit is a robust and sturdy 
Petrol Electric Generator designed specially for the 
provision of power and light for the operation of 
16 mm. Projectors—Sound or Silent—where light load 
surge and instability are liable to damage valuable equip-
ment. The output is ample for all standard projectors. 
Fullest details gladly sent on request. 

muAtI N Power 
BRITIS H FILMS LTD., 199, PICCADILLY, LONDON, W. I. 
Tel. : Regent 2828. Works : 260, High Road. Balham, London, S.W. 

Te/. : Battersea 8506. 

TRTÁNSFORMERSoRCHOKES 
Let the manufacturers of VARLEY 

products assist you. 

SEND US YOUR ENQUIRIES. 

Standard units available up to K.W. 

or to your specification. 

OLIVER PELL CONTROL  
C AMBR!DGE ROW, BURRME ROAD, vvo,.)Lvvicri LoNDoNS.E 

SCIENCE IS BEHIND 
THIS HIGH SPEED SOLDER 

• 
Approved by the Ministry of Aircraft 
Production and used in countless factories. 

CORED SOLDER 

H. J. ENTHOVEN & SONS LTD. 
230 THORNTON ROAD, WEST CROYDON, SURREY 

THOrnton Meath 2462 

1916 

1943 

It's 

happening 
in 

Radio, 

too! 
Between Verdun and Tunisia is a 
great advance in weapons and tech-
nique. But while paratroopers fight 
in the public eye. the radio war 
goes on •• behind the scenes." The 
benefits of modern development 
will not be seen until domestic radio 
sets are built again. Masteradio are 
looking ahead to that happy time 
and invite you to register NOW 
without obligation for post-war 
priority, stating home or car radio 
interest. Write : Masteradio. Ltd., 

Watford, Herts. 

KING AHEAD 

* One of a Series of Advertisements 

appearing in the National Press 

• 

MA 8 TERADIO LIMITED • WATFORD • HER T3 

MUSIC WHILE YOU 
 WORK  
FOR BUILDINGS UP TO 

5,000 SQ. FT. 

EARLY DELIVERY 

R. M. ELECTRIC LTD. 
TEAM VALLEY 

GATESHEAD, 11 

GOVERNMENT 

LISTS 

R ese sit o t s  

MANUFACTURED BY 

ERG RESISTORS LIMITED 
1021a, F1NCHLEY ROAD, LONDON, N.W.I I 
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CLASSIFIED ADVERTISEMENTS. Rate 61- fOr 2 
lines or leu and 3/- for every additional line or part 
thereof, average lines 5-6 words. Each paragraph 
charged separately. Press Day October issue, first post 
Monday, September 13th. one day earlier at branch 
Gahm Box Numbers 5 words, plus 1./-. DePosit 
System : particulars on request. No respouibility 
accepted for errors. 

MORE 

BETTER 
TRANSFORMERS 
Modern transformer technique 
is essentially the province of a 
specialist. Nothing can replace 
intimate practical experience 
supplemented by scientific study 
and positive research. 

The solution of individual pro-
blems has for many years formed 

a part of our normal day's work. 
The production in quantity of 
PARTRIDGE TRANSFORMERS 
has been built upon the unique 
knowledge thus accumulated. 

If transformers are employed in 
the equipment you manufacture, 

we shall be glad to give you the 
advantage of our experience and 
to offer the same efficient service 
that has won the confidence of 
the Government Experimental 
Establishments and of the Lead-
ing Industrial Organisations. 

Transformer Manufacturer, 

i• 76-78, PETTY FRANCE, LONDON, ' 
S.W.I. Telephone : A88ey 2244. 1....-.......wwwiefeaueeweteeueeeeeereemieweeeireerereamereireie 

ARMSTRONG 
SERVICE 

felt Service Department la still at 
your service. 

Despite the many changes caused by 
over three years of war, and the 
difficulties in material and valve 
supplies, we have managed to main-
tain a very large proportion of 
Armstrong Chassis in good working 
order. 

IN ADDITION 
to practically all Armstrong Churls, 
including very old models, we can 
now undertake the repair and 
overhaul of many other makes 
of receivers, including American 
types. 

ARMSTRONG MANUFACTURING CO. 
WARLTERS ROAD, HOLLOWAY, LONDON, N.? 

'Pb,... . NORth 3213 

NEW RECEIVERS AND AMPLIFIERS 
raEGALLIER'S7 Ltd.-See advert. under 

" Repairs and Service." Sorry no sales. 
[1938 

ITIGH fidelity ac/dc amplifiers, 18 watts, 
U.D.O. mixing input channels, bass and 

treble controls, input and output transformers, 
octal base valves, complete chassis; 1.8gns.-
Below. 
3 0 -Nifejoarcmaelpifie amplifiera,  amstleallen  chassisto 150 

watts, for P.A. and industrial installations; 
early deliveries.-Below. DANCE and stage transportable amplifying 

equipment, comprising amplifier as above, 
m/c microphone, adj. stand, 2 auditorium 
speakers, cables; 36gns.-Broadcast and Acou-
stic Equipment Co., Ltd., Broadcast House, 
Tombland. Norwich. [1980 

V.H.F. superhet receivers. Advance details: 
DRX 14A, 20-120mc., DRX14 B. 50-200 

mc., employing a new variable inductance tun-
ing system, very robust construction; sensi-
tivity better than 5 microvolts; 7 valves, ex-
cluding rect.; a.c. mains or batt. operation; 
meter on panel checks stages during operation, 
and gives signal strength indication; designed 
to minimise service troubles; avail, only for 
priority orders; full detaila.-Denco, Old Rd., 
Clacton-on-Sea. Tel. 151. [1950 

£2 A only, new 7-valve " Wireless World" 
e Quality amplifier with tone con-

trol stage, 8 watts push-pull triode output, 
price includes Super Quality 12in permanent 
magnet speaker with large matched output 
transformer and all valves; as above, but with 
15 watt tetrode output and super power 
cinema speaker with 18in cone, £29; ideal for 
quality reproduction; limited number avail-
able.-Bakers Selhurst Radio, 75, Sussex Rd., 
South Croydon. 
RECEIVERS, AMPLIFIERS-SECONDM[A19N5D5 
SKY Champion, splendid condition, first 

owner; offers.-F. L. Nunn, 8, Blinco 
Grove, Cambridge. [1975 
TTALLICRAFTERS' Skyrider Marine Model 
- 822, superheterodyne ac/dc 8-valve re-
ceiver, cost £50 (receipt shown), almost un-
used; offers wanted; South Scotland; buyer 
collects.-Box 2922, c/o Wireless World. [1942 
TTALLICRAFTER Super Skyrider, 5x23, 

with matched speaker, new 1940 and 
unused since March, 1941, owner on service 
overseas, perfect condition; what offers? Glas-
gow district-Box 2930, c/o Wireless World. 

[1981 
BAKER'S W.W. 7-valve quality amplifier, 

tone control stage, 8 watts push-pull out-
put, transformer, large energised speaker, all 
valves, es brand new, solidly built box baffle 
included, carriage paid passenger; £20, no 
offers.-Commander Morton, Naval Centre, 
Cambridge. [1945 

Wanted 
TTALLICRAFTER or similar receiver, also 
- Avometer for cash.-Blake, 47, Essex 
Park, Finchley, N.3. [1954 
IXTE Offer Cash for Good Modern Communi-
99 cation and All-Wave Receivers.-A.C.S. 
Radio, 44, Widmore Itd., Bromley. [1541 

ATEST Model G.É.C. No. 4018 radio-
.3..à gramophone for use on 230 volt a.c., also 
hypersensitive H.M.V. or Marconi pick-up and 
arm; scratch filters; state model, price, age, 
etc.-Box 2916, Wireless World. [1931 
W ANTED, large model American communi-

cations receiver such as Hallicrafters. 
'National Hammerlund, R. M. E. Howard. 
R.C.A., etc., etc., for work of immediate im-
portance; best price paid.-Reply 26, The 
Grampians, Western Gate, London, W.6. [1926 

LONDON CENTRAL RADIO STORES will 
pay good prices for receivers, radio-

grams, amplifiers, dynamos, converters, test 
equipment, electric gramophone motors, and 
all radio and electrical accessories-London 
Central Radio Stores, 23, Lisle St., London, 
W.C.2. Gerrard 2969. [9836 
TTALLICRAFTERS communication receivers 

SX-17, SX-24, SX-25, SX-28 or Model 
DD-I, each with matched speaker for operation 
on 230 volts a.c.; also R.M.E. 70 receiver with 
matched speaker for use on 230v a.c. and 
R.M.E. DM-36 band expander; state age, con-
ditions and price to Box 2919, Wireless World. 

[1934 
MORSE EQUIPMENT 

MIULL range of transmitting keys, practice 
sets and equipment for Morse training.-

Webb's Radio, 14, Soho St., London„ W.I. 
Tel. Gerrard 2089. [9553 

TEST EQUIPMENT 
("AMBRIDGE Unipivot patt. L. 220 ma.f.s.d.. 

500 meg. res., hand calib.; offers.-Box 
2925, c/o Wireless World. [1962 AVO valve teeter, as new, can be seen by 

appointment; what offers?-Apply F. C. 
Davies, 75, Helix Rd., Brixton, S.W.2. [1943 

Advertisers and buyers are reminded that under 
Defence Regulations 1939, Statutory Rules and 
Orders 1940, Number 1689, a permit (T 99 G) 
must be obtained before sale or purchase of 
certain electrical and wireless apparatus, par-
ticularly such valves and apparatus as are ap-
plicable to wireless transmission. 

-THE RADIO INSTRUMENT CO. 
Ibuitifactund Had., C01111/0111.11ttl. 

MAINS TRANSFORMERS, Primary, 0,210/23U/260 v. 
Secondaries 150.0-350v. (except Z types). 
Tyne 
A 80ma. 4v. 2a. and 4v. 4a. CT. 25/-. 
B 80 ma. 5v. 2a. and 6.3v. 4a. CT, 25/-. 
5 80sna. 4v. Is. and 4v. 2a. and 4v. 4a. CT, 28/... 
T 100ma. 4v. 2a. and 4, 2a. and 4v. 2a. and 4v. 4a. 

CT. 82/6. 
120ma. 4v. 3a. and 4v. Ca. CT, 35,.. 

Y 120ma. 5v, Sa. and 6.3v. 6a. CT, 35/-. 
Z 120ma. 500/0/500 4v. 3a. and 4v. 6 amp., 3916. 
ZA 120ma. 000/0/500 5v. Sa. and 6.3v. 6 amp., 39/6. 
01.18 OUTPUT TRANSFORMER. Primary 120ma., 
12 ratio. Four secondary windings. suit single or 
push pull connection, triodes or pentodes. Outputs 
in excel,. of 50 watts can be obtaffied, low percentage 
of distortion due to high primary inductance. Excep-
tional " top" without harmonice. For mulUple 
speakers and huge output. Full data chart on re' 
quest. 39/8. 
DELIVERY of ail trandonners is regulated by the 
Essential Works Contracte. Quote priority numbers 
when available. 
CHOKES. Smoothing, CHI 80ma., 8/6. CH2 
100..., 17/6. CHI 200nia.„ 22/6. DC Rulatance 
of all above type. 500 ohms. FR2 type field replace-
ment choke 2,000 ohms, 17/6. 
MAIN CHOKES for Insertion of mains leads, 2 snip. 
capacity. 2/9. (Condenser' for above, .1 mid. 2,250v. 
teat, 1/2a 
AUTO TRANSFORMERS. 60 watt types, 22/8. 
REAMER REPLACEMENT BOBBDIS. Centre tapped 
Power/Pentode. Standard Rule and Celestina, 
Goodman, stock. 2/9 each. 30/- dos. 
VOLUME CONTROLS. .All values, long shafts, lest, 
es., 4/-, with sw., 5/6. 
sWrrcnEs. Toggle, 892/11 DPI)T. 3/6. Wave 
change 6-bank 4-wave, 8/6. 
ROTHERMEL SENIOR PICK-UPS. Ebony bakelite, 
£3 189, loot, tas. 
SPEAKERS. A limited number. EIGHT-INCH PM. 
Unite by famous maker. Large, powerful magnet 
with special high flux. Fitted with Pentode Matching 
trans.. 29/6. 
VALVES, Large stock of pre-war types. Write 
for Data. 
MAIL oansairs. Pleaee include postage. C.O.D. 
available. 
All enquiries for new liste most be accompanied ley 
2111. damp. 
For full details of our producto, write:-

THE RADIO INSTRUMENT CO. 
294, THE BROADWAY. 
BEXLEYHEATH, KENT 

STUART PUMPS 
eupplied to Gout. Dryte. I, County Councils 

These Centrifugal Pumps are ideal for Machine 
Tool Cooling and all pumping purposes-hot 
or cold water. Supplied complete with foot-
valve, strainer and hose union. Suitable rubber 
hose available from stock. 

No. 10. 100 pale, per how. Core. 2/- extra. £5 2 6 
NO. 11. 280 pate. per hour. Oar,. 2/. rem. £8 6 0 
No. 12. 580 gale. per how. Carr. 3/. extra. £7 12 0 

Please oend lid. «amp for spereeation. 

The STUART AUTOMATIC FLOAT SWITCH 
I. the best method of controlling water- Post Paid 
level. Price oomplete with all Mats .... £2 6 0 

LONDON RADIO SUPPLY CO. 
Est. 1925 

Ardingly Road, Beicombe, Busse x 
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F OR THE 
RADIO SERVICE 
MAN, DEALER 
AND OWNER 

The man who enrolls for an I. C. S. Radio 
Course learns radio thoroughly, com-
pletely, 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! 

INTERNATIONAL CORREsPONUENCE seunoi.f. 

Dept. 38, Ipternsitional Buildings, 
Kingsway, London, W.C.2 

Please explain fully about your Instruction in 
the subject marked X. 

Complete Radio Engineering 
Radio Service Engineers 

Elementary Radio Television 
And the following Radio examinations : 

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

Provisional Certificate in Radie Telephony and 
Telegraphy for Aircraft 

City and Guilds Telecommunications 
Wireless Operator & Wireless Mechanic, R.A.F. 

Naine  Age  

Address  

Trained men 
get 

GOOD JOBS 
1 > 
4 > 
4 > 
4 > 
1 > 
4 > 
4 > 
4 > 
4 I 
4 I 
4 > 
4 > 
4 I 
4 I 
4 > 
I > 
1 > 
4 > 
4 > 
4 I 
4 > 

T. •SL C. RADIO COLLEGE, 

Now is the time to prepare your-
self for the future. There will 
be splendid opportunities for 
technically trained men to secure 
well-paid employment, or start 
radio businesses of their own. 

Even if you know nothing about 
radio, we can train you. Our 
specialised method of Home-
Study Tuition is a proved success. 
Hundreds of our students now 
doing important work owe their 
progress solely to our training. 
Post coupon now for free details of our 
Home-Study Courses is : 

Radio Reception, 
Transmission, 

Servicing, 
Television, 

Radio Calculations, 
Mathematics. 

2, THE MALL, EALING, W.5 

(Post in unsealed envelope, ld. stamp.) 

Please send me free details of your Home-
Study Mathematics and Radio Courses. 

NAME  

ADDRESS  
W.W.21 

TE'T equipment kits; limited stocks still 
available; please state requirements, 

enclosing ca.c.—MacLachlan k Co.. Strathyre. 
[1961 

TESTOSCOPE, used everywhere by radio 
service engineers, makes 20 important 

tests; send for interesting leaflet •' Ri1.';4— 
Itunbaken, Manchester, 1. 10 

VERRANTI electrostatic, 0-150v, with 
special metal case, £ 3/10; Mazda '1'11, 

30/-; h.f. vacuum tester, 40/-; wanted F.M. 
oscillator (11-h.f.).—Box 2928, e /0 Wirelesa 
World. [1972 

CaSCILLOSCOPE, Mullard, wide band horiz. 
and vert, amplifiers, sweep frequency 25-

25ke, usual controls, has liad only very occa-
sional use in private laboratory, perfect order, 
£30; television tube, 12in, Mullard, brand 
new, complete with eut. trans., rectifier, Lt. 
supply and rectifier '£/ B valves, focusing and 
deflection coils, £ 20.-234, Green End Rd., 
Cambridge. [1974 

SECONDARY frequency standard dig., la, 
an inexpensive, compact and useful piece 

of equipment for every radio laboratory or test 
bench; provides spot frequencies every 100ke 
and 1,000kc from 100kc to 50mc; quartz 
crystal frequency stabilisation, a.c. mains oper-
ated; uses include receiver calibration, ire 
quency measurement, signal generation, etc.; 
priority only. Denco, Old ltd., Clacton-on-Sea. 

[1952 

Wanted 

AVOMETER, any cond., would buy or repair 
for owner.—Box 2921, c/ o Wireless World. 

NEW MAINS EQUIPMENT 

VORTEXION mains transformers, chokes, 
etc., are supplied to .G.P.O., B.B.C., 

L.P.T.B.; why not you? Imitated but un-
equalled; orders can only be accepted against 
Government contracts. VORTEXION, Ltd., 257. The Broadway, 

Wimbledon, London, S.W.19. Lib. 2814. 

GRAMOPHONE EQUIPMENT COILS for filters, tone controls, etc., all 
types transformers for " W.W." circuits 

accurately wound.—R. Clark, 69, Lungley Ave. 
Alperton, Middx. 

[civai5tis 

Wanted W ANTED, Quality 12in. P.M. speaker, a.c. 
turntable, swing records. — Fiddian, 

AMES., Salcombe Rd., West Alvington, Nr. 
Kingsbridge, S. Devon. [1978 

A.C. or a.c.-(1.c. electric gramophone record 
player for operation on 230v supplies, 

12in turntables, supersensitive pick-ups, scratch 
filters, single or dual instruments with fade-
out controls if two turntables, etc.•. state 
model, age, condition, price.—Box 2918, [1.1V9ir3e3- Wire-
less 

W ANTED, record player (230 se or ac/dc), 
preferably with automatic changer, 

hypersensitive pick-up essential; also modern 
dual-turntable playing desk with fade-outs, 
etc., and matched hypersensitive pick-ups; 
super-quality amplifier and matched speakers 
also considered.—Box 2931, Wire/ego World. 

[1982 
NEW LOUDSPEAKERS 3/15 only.--Brand new Super Qualit 

triple cone permanent magnet speaker. 
made by Bakers Selhurst Redio, the pioneer . 
manufacturers of moving-coil speakers sine, 
1925; wide frequency range, even response, 
ideal for quality reproduction; limited nun, 

ber available under list price; send 2I/...el. ADI stamp for leaflet describing above and giving 

constructional details of infinite baffle cabinetn ; 
every music lover interested in realistic re-
production should write for leaflet now, 
£8/15 only, brand new super power cinema 
p.m. speaker with 18i cone, will handle 20 
watts U.D.O., ideal for quality p.a. equip- — 
ment.—Bakers Selhurst Radio, 75, Sussex 
Rd., South Croydon. [1956 

SECONDHAND LOUDSPEAKERS 

G00DMAN Infinite Baffle speaker; £ 12.— 
Box 2927, c/o Wirciese Wortd. [1965 

Wanted 
G00DMANS 12in p.m. speaker; 50% above 

nat.—Bat, 59, Lindum Rd., Cleethorpes. 
[1970 

110 OLA G.12, Magnavox 66, or 12in Good-
mans speaker, P.M., 15ohms; price, cond. 

--Rees, The Sands, Fairlie, Ayrshire. [1935 

NEW COMPONENTS 

DENCO. low loss components, using Poly-
styrene insulation, include variable con-

densers, midget variable condensers, air-spaced 
triinmets, compression type trimmers, coils and 
coil formers, if, transformers, ri. chokes, 
small stand-off insulators and special com-
ponents and equipment to Government speci-
fication; for priority requirements only; details 
on request.—Denco, Old Rd., Clacton-on-Sea. 

(1951 

— " UNIVERSAL CIRCUITS " «Mar 
by R. S. Roberts, M.Brit.I.R.E., A.M.I.R.E. 

Three folders and a thirty-ex page booklet, presenting 
the main principles of radio circuit operation in a concise 
and convenient form for the pocket. 

I. The Transmitter 
II. The T.R.F. Receiver 

III. The Superheterodyne Receiver 
By means of hinged flaps. the charts give a large 
number of recognised alternatives for each stage. To 
moist the student in memorising and understanding 
these, a logical five-colour scheme has been adopted 
throughout. 
" Grid Leak " says " The Charts and Notes ai-e really 
intended for students and teachers of radio, but are 
extremely wet ul to every radio engineer." 

Price complete 613 post free, from 

The Bookstall 

NORTHERN POLYTECHNIC 
HOLLOWAY, LONDON, N.7 

COVENTRY 
 RADIO 
MAINS TRANSFORMERS. 350 - 0 - 350v. 

120ma. 4v.5a. ; 4v.3a. : or 6.3v.4a. 
Half shrouded or open, 262 type   25,6 

I.F. TRANSFORMERS. 465 k.c., screened 7,6 

COILS. Aerial, H.F. or Osc., short, med. or long 
wave. P. type  Each 2,6 

P.M. SPEAKERS. Rola or Celestion  
COMPONENTS. Large assorted stock. Con-

densers. Resistors, Switches, Transformers, 
Valve Holders, Wire. Sleeving, Flex, etc. 

5,000 B.V.A. VALVES in Stock. 
Quotations. stamped envelope Please. 

COVENTRY CO • 1925 

191, DUNSTABLE ROAD, LUTON. 

'Phone : LUTon 2677. 

For high quality 

loud speakers 

when the good 

times come again. 

The Courts, Silverdale, London, 
LTD 8.E.26. 'Phone; SY D 6666 

sew 

Salford Electrical Instruments Ltd. 

• Gre megitificat' 

soiectivity. 

ts. 

obust tructl 

PEEL WORKS. SILK STREET. SALFORD, 3 
Telephone.: EllAckfroars 661111 I.nes) 

Pragerl Ts. General Electric Co. Ltd. England 
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CONSTRUCTORS' KITS 
See July issue for illustration and details of 
Constructors' A.C. and Battery 3-v. Kits. 
Delivery approximately one month. 

COILS. Aerial and osc. iron core. Superhet 
coil unit, 6 push buttons, adjustable per-
meability tuning, complete with button. New. 
Colour coded circuits supplied, 111/10/... 

Midget Aerial and Osc. Superhet. 465.k/cs. 
three wave-band coils, mounted on panel, new, 
12/6 per pair. Also Short-Wave Coils on 
Paxolin Formers 16-50 metres approx., 1/6 
each. Midget Medium Wave only, 1/6 each. 
Aerial and HF Transformer, with reaction, 
colour coded connections, 8/6 per pair. 

IF TRANSFORMERS. 450/470 k/cs iron core 
permeability tuned, centre tapped, first-class 
component, new, 12/6 per pair. 

MAINS VOLT DROPPING RESISTORS. 
.2 amp. 1,000 ohms, 2 variable sliders, 4/6 ; 
.3 amp. 750 ohms, 1 variable slider, 6/-. 

10-WATT WIRE-WOUND RESISTORS, 2,000, 
500 and 150 ohm, 2/6 each. 

PADDERS. Twin ceramic .0003 mmfd. (max.) 
and .0006 mmfd. (max.), 1/6 each. 

CHASSIS. Undrilled steel, painted, new, 
104 x 8 x 2îin., 7/5; 8 x 6 x 2lin., 4/6 each. 
Drilled for 3-v. 8 x 6 x 21M., 5/5. 

WESTECTORS, Type W6, 5/- each. 

SWITCHES. New, Yaxley type midgét, 
single bank, single pole, 4-way, 2/9 each. 
Single bank, 3-pole, 3-way, 3/8 each; 3-bank, 
2-pole, 4-way screened, 7/8 each; 4-pole, 
3-way, midget, 4/6 each. 

PARALLEL FEED TRANSFORMERS. Midget. 
Colour coded circuit, 6/-. H.F. Choke Amplion, 
2/6 each. Short-wave double wire wound 
Filament Choke for electronic reaction 
coupling, 2/- each. 

VALVE HOLDERS, 4-, 5-, 6-, 7-pin Paxolin, 
6d. International Octal, moulded bakelite, 
96. each. Short-wave Ceramic 5- and 7-pin, 
1 6 each. 

CONDENSERS. Tubular, .0005 mid. to .005, 
6d. each; .02 to . 1, ed. each. Mica, .01, .001 
slid., 2,200 volt test, 1/8. Silver mica, .00015, 
.0002, .0005 mfd., .00005 mfd., ed. each. 

VOLUME CONTROLS. I and meg., with 
switch, 6,6 each. 50,000 ohms less switch, 

4/- each. 

VARIABLE CONDENSERS. Single .0005 mfd., 

2-speed drive with pointer, knob and dial, no 
escutcheon required. Single hole fitting for 
portables, crystal sets, etc., 6/, .0003 mid. 
reaction condensers, 2/6 each. Short-wave 
Tuning Condensers, 30 mmfd., 2/6. 

SPEAKER OUTPUT TRANSFORMER. Heavy 
duty Pentode, 10/- each. 

PAXOLIN. Polished, flat, strong, 18 x 21 x 
3/32nds approx., 1/6 each. Soldering Tags, 3d. 
dozen. Terminal Strips, from 3d. to ed. Eye-
lets, 1/2 to I/O gross. Resistors, Fwatt, 6d. ; 
1-watt, 1./- each, most values available. Spiro 
Clips, 2 a U. Flexible Congaing Joints, large, 
1/.. Dial Lamp Holders, 6d. each. A, Al, E 
Panels, 66. Systelleg, coloured, 4d. per yd. 

length. 

A good selection of shop-soiled and odd com-
ponents available to callers only. Cheap. 

Licence to export to Northern Ireland and 
Irish Free State. Please add postage for 
enquiries and mail orders. C.O.D. orders 

accepted. 

SI-52 CHANCERY LANE. 
LONDON. W. C . 2.. Telephone 11018ORN463 

COMPONENTS—SECOND.HAND, SURPLUS 
-r ONDON CENTRAL RADIO STORES offer 
1.4 the finest radio and electrical bargains. 
VLECTRIC soldering irons, 200-250v, 75 
-1:4 watts; 12/6; post 8d. a PUSH-BUTTON mechanism only unit, 

complete with buttons; 4/6; post 9d. T.C.C. condensers, 0.1mid 5,000v, de wkg.; 
9/6 each; post 8d. SCREENED cable, fine quality, heavy duty, 
15 strand, 30 gauge, 5mm rubber cover-

ing, with two layers of Empire tape, 1/9 yd 
-DUBBER covd. flex, wire, tinned copper. 
Al, approx. 17 strands, 9ft. lengths; 3d. yd. PHILCO bleeder resistances, in metal cans. 

100, 150, 250ohms; all 10w; 2/6; post 3d. 
rrUBULAR condensers, 0.5mfd, 500v work-

ing; 2/6; post, etc., 4d. 
MULLARD EA50 diodes, 60mm x 12mm 
1Y-/. overall, 6.3y heater at 15a; 10/6; post 3d. 
POTENTIOMETERS, carbon: 700,000ohms. 
.1 less switch, 3/6; 100,000ohms. with 2-
pole m and b switch, 4/6; post 6d. LONDON CENTRAL RADIO STORES, 23. 

Lisle St., London, W.C.2. Gerrard 2969. 
[1977 

QUANTITY useful components, Browns' 
'phones, Avominor, etc.; details on re-

quest.—Box 2924, c/o Wireless World. [1959 

COIL formers, ceramic ribbed, 2inxliAtin, 
with 5-hole bases, without fittings; 5/' 

per doz., post free.—A.C.S. Radio, 44. Widinore 
Rd., Bromley, Kent. [1949 

'VERRANTI A.F.5c; A.F.5; Brown's " A" 
A type headphones; set 4-gang Nicore tun-
ing coils; offers; other components, Eddystone 

coils, etc.; stamp for list.—Brownson, 144, 
Makepeace Ave., Highgate, N.6. [1967 

T ASKY'S RADIO, 370, Harrow Rd., Pad-
dington, W.9, offer for sale the follow-

ing condensers: 0.15mid 2,000v at 1/6 each, 
0.02mfd 2,000v at 1/- each, 0.23mfd 2,000v at 
1/6 each, 0.05mid 2,000v at 1 /- each, 0.002mfd 

2,000y at 1 /- each, 2mid cond., 700v, at 2/6 
each; 50mfd 12v tubular, 16/- doz. 25mid 25v 
tubular, 18/- doz; 0.1mfd 350v tubular. 6/ -
doz; 10mfd 25v tubular, 1/6 each; speakers, 
speaker output transformers from 6/-; 6V2in 
Rola speakers, less transformers, at 17/6, plus 
postage; 8in Rola speakers, less transformers, 
at 21 /-, plus postage; 5in Rola speakers, less 
transformer, 17/6, plus postage; Bin Rola 
speakers, with transformers, 27/6; 10in Rola 
speaker, less trans., 31/6, plus postage; terms 
cash with order or c.o.d. Send us your re-
quirements. [1737 

CIOULPHONE Radio, New Longton, nr. 
Preston.—New goods only. Tungsram 

valves, mains transis., 350v 120mA, 4v 13A, 
4v 21/2 A, 4v 11hA, 33/6; 350v 120mA, 6.3v 3A 
5v 3A, 32/6; Celestion, Bin p.m., with transi., 
24/6; Rola p.m., less transi., 5in 20/-, 61/2 in 
22/-, 8in 24/-, 10in 28/6; cored solder, 4/6 
lb; tinned copper wire, 2/3 %lb; 2mm Systo-
flex, 3d. yd; Barrettor resistors, 6/-; line cord 
replacement resistors, 800 ohm 2 adj. taps, 
6/9; Parolee,) L.F. transi., 4: 1, 4/9; 50 
mid 12v, 1/9; 25 mid 25v, 1/9; Erie resistors, 
1w 9d, I/2w 6d, Vot 4d; Pushback wire, 100ft 
6/-; switch cleaner, 2/3 bott.; output transi.. 
7/6; Bell transf., 6/6: valveholders, il per 
pin; Stanelco el. soldering irons, 21/-; tubu-
lar and mica condensers, V controls, with sw., 
5/9, less ow. 4/9; s.a.e. for stock list. [1856 

QOUTHERN RADIO'S wireless bargains: 
Screws and nuts, assorted gross of ea. ( 2 

gross in all), 10/-; soldering tags, including 
spade ends, 6/-; Philco 3-point car aerials, ex-
cellent for short wave and home aerials, 7/6; 
limit tone arms, universal fixing for all types of 
sound boxes and pick-up heads, 10/ -; Ace P.O. 
microphones, complete with trans., ready for 
use wih any receiver, 7 / -; metal panels, 
undrilled rigid, 181/4inx8V4in, 2/6; circular 
magnets, very powerful, 11/nin diameter by fy,,in 
thick, 1/6 each, 15/- per dozen; Erie resist-
ances, brand new, wire ends, all low value from 
0.8 ohms upwards, a few higher value are in-
cluded in ea. parcel, V a, 1/2 . 1 and 2-watt, 
100 resist. for 30 /-; Multicon Master mica 
condensers, 28 capacities in one, from 0.0001, 
etc., etc., 4/- each. Special assorted parcel for 
Service men : 100 Erie resistances (description 
above), 24 assorted tubular condensers. 6 
reaction condensers, 0.0001, 12 lengths insu-
lated sleeving, 75ft push-back connecting wire. 
soldering tags, screws, wire, etc., 65/-, all 
brand new. Crystals (Dr. Cecil), 6d, with 
cat's whisker, 9d; complete crystal detectors, 
2/6; 75ft wire for aerials, etc., 2/6; 25 yds 
push-back wire, 51 -; Telsen reaction condensers, 
0.0001. 1/9 each: Telsen large disc drives, 
complete with knob. etc. (boxed), type W184, 
2/6 ea.; insuleted sleeving, assorted, yd lgths., 
3/6 dozen; single screened wire, doz. yds. 
10/-; speaker units, unshrouded, Midget type, 
4/-; metal cased condensers, 0.1+0.1+0.1. 
2/6; many bargains for callers—Southern 
Radio Supply Co., 46, Lisle St., London, W.C. 
Gerrard 6653. (1845 

PREMIER RADIO 
METERS 

0-100ma. Moving Iron AC or DC, Bakelite 
Case, flush mounting, 251es, diameter. Price 
12/6 each. 
Premier 1-valve de Luxe Battery Model LW. 
Receiver, complete with 2-volt valve, 4 coils 
covering 12-170 metres. Built on ateel chassis 
and panel, 55/, including tar. 

I.F. TRANSFORMERS, IRON CORED 
450-473 kce., plain and with Dying lead, 5,9 each,„ 

NEW PREMIER S.W. COILS 
4- and 6-pin types, now have octal pin @pacing 
and will fit International Octal valve holders. 

4-PIE TYPE 6-PIN TYPE 
Type Range Price Type Range Price 
04 9-15 m. 2/5 06 9-15 m. 2/6 
04A 52.26 m. 2/6 06A 12-26 m. 21 
04B 22-47 m. 2/5 06B 22-47 m. 2 6 
040 41-94 in. 616 060 41-94 m. 2/6 
04D 76-170 m. 6/6 06D 76.170 m. 2/6 
04E 150-350 m. 3/- CHASSIS 
04P 255-550 m. 3/- MOUNTING 
040 490-1,000 m. 4/- OCTAL HOLDERS 
0441 1,000-2,000 m. 4/- 1056. each. 
New Premier 3-Band S.W. Coil, 11-25, 25-38 
38-86 m., 4/9. 
Rotary Wave Change Switch, to cult above, 1/6. 
Bakelite Dielectric Reaction Condensers. 
0001 ml. .1/3 0003 mf..2/13 0005 ml. 2/9 each 
0003 mf. Differential 2/11 each 
2-Clang 0005 DV. Condenser., with 
trimmers   5/6 each 

H.F. CHOKES 
LW. H.F. Choke, 10-100 in.   1/3 
Standard H.F. Choke   11-
Binocular H.F. Choke   1/6 

SHORT WAVE CONDENSERS 
Trento' Insulation. Certified euperlor to ceramic. 
All-braes construction. Baldly ganged. 
15 mmfd. 2/11 100 minfd. .. 3/11 
25 mmfd. 2/3 160 mmfd. .. 4/5 
40 mmfd. 2/3 250 mmfd. .. 5/2 
Brus Shaft Couplers. SM. bore .. 74d. each 
Flexible Couplers, lis, bore 12 each 
7-pin Ceramic Chassis mtg. English fitting Valve 
Holders, 1/8 each. 
amphenol Octal Chassis mounting Valve Holders. 
International type. 1.3 each; English type, 
1/3 each. 

RESISTANCES 
Mains Resistant«, 660 ohms .3A Tapped. 360 x 
180 o 60 x 60 ohms, 5/6 each. 
1,000 ohms, .2A Tapped. 900, 800, 700, 600, 
500 ohms, 5/5 each. 
watt all velum, 54. each. 

1 watt all values, 74. each. 
4 watt from 60 to 2,500 ohms, 1./- each. 
8 watt from 100 to 2,500 Omni, 1/6 each. 
lb watt from 100 to 10,000 ohms. 2/- each. 
25 watt rfom 100 to 20,000 ohms. 2/9 each. 

SWITCHES 
GLIB, panel mounting, split knob type, 2 point 
on/off. E/- each. 
Double pole on/off. 316 each. 

VOLUME CONTROLS 
Carbon type, 20,000, 50,000, meg., 1 meg. and 
2 meg., 319 each. 5,000, 10,000 and I meg., 4/6 
each. 
Wire Wound Type, 6,000 and 10,000 ohms, 116 
each. 
Valve Screens for International and U.S.A. tn.,. 
1/2 each. 
Resin-Cored Solder, lid. per coil. 
Push-Back Connecting Wire, Eid. per yard. 
Syetofier Sleeving, 2 mm., 2/8 per dos yards. 
Screened Braided Cable, Single. 1/3 per yard 

MOV INC COIL SPEAKERS 
Rola 5 in. P.M. Speaker, 3 ohms voice coil, 21'-
Bola filin. P.M. Speaker, 3 ohme voice coil, 25 - 
Rota 8 in. P.M. Speaker, 3 ohms voice coil. 25 - 
Above Speakers are leu output transformer. 

Send for details of our Morse Equipment, 
Valves, and other Accessories available. 

ALL ENQUIRIES MUST" BE ACCOMPANIED 
BY A 21d. STAMP. 

PREMIER RADIO CO. 
ALL POST ORDERS TO: 

JUBILEE WORKS. 167, LOWER CLAPTON 

ROAD, LONDON, E.S. ( Amhergt 4729.) 
CALLERS tO:  

JUBILEE WORKS or 
169, FLEET STREET, E.C.4. (Central 2833.) 
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Sickle. Midget Trandormer and Trimmer. 

OUR greatly Increased ma nufac-
turing facilities in the VVar 

effort, coupled with our added pro-
duction knowledge, will materially 
benefit you when Victory is won.' 
Quality has always been the dom-
inant consideration In the design_ 
In the choice of materials and in the 
method of manufacture of ou r 

oacried we look forward r with 
b e day when we shall 
h once again continue our relationship 

Britain 
the Radio y Great 

r  with greater cordiality than 
r ever before. 

I.F 
AERIAL 1.4ND p AND OSCILLATOR COILS 

TRANSFORMERS 

TRIMMER A ADDER CONDENSERS 
'IIILVERCAP' CONDENSERS 4 COIL FORMS, etc. 

Reyieter your name trip, • ur Itepreeenfalioe for sow 
future &net. 4 

The F. W. SICKLES Co. 4 
CHICOPEE, MASS., U.S.A. 4 

 Exclusively Ref.crenentedby---1 1 

4 

1 

4 

4 
4 

4 

4 

4 

Frank Heaver Ltd Ki n"le4"" • Bideford,. Doren J 4 

AFTER THE WAR! 
The advance in Radio Technique after the war will 

offer unlimited opportunitiee of high pay and meure 

poet, for thou Radio Engineere who have hadithe 

foreeight to become teehnically qualified. Howlyou can 

do thie quickly and eaaily in your ,pare time:le:fully 
explained in our unique handbook. 

Full detail. are given of A.E.1.E.E.. 
City & Melds Rama., and particulars of up-to-date 

come. In Wireless RatIneerine, Radio Servicing, Short 
Waves, Televizion. Mathematics, etc., etc. 

We Guarantee " NO PASS—NO FEE" 
Prepare for to-morrow's opportunities and poef.soar 

competition by /lending for your copy of this very 
Informative 112.page guide NOW—FREE. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY ( Dept. 388) 

17, Stratford Place, London, W.1• 

.or. ; 

W. BRYAN SAVAGE 
LTD. 

Expert assistance in the solution of 

problems relating to 

\ (»TRANSFORMERS, CHOKES 

e AMPLIFIERS 
e POWER UNITS 

and Specialised Equipment 

embodying 

ELECTRONIC CONTROL 

WESTMORELAND RD., N.W.9 
COLINDALE 7131 

G. A. RYALL, 69, Wharfdale Gardens, 
Thornton Heath. Surrey.—Please note new 

temporary address; mail order only. 
MIRIE resistances.—',4W, 680 ohms 3/- 
224 doz.; Erie 2W, 150, 3,900. 14.0,000, 
270,000, 3 1/6; Erie 3W, 6,800 ohms, 2 1/6. T.C.C. 0.1 non-inductive tubular condensers, 

in paxolin tubes, type 330, 350v wks., 
6/6 dozen, 75/- gross. SLOW motion (epicycle) drives, in well-fin-

ished brass, ratio 8-1, shaft 11/2in long, 
dia., drilled to take pointer, 1/3 each. vi  AXOLIN strip, 2thin wide, 12 in lengths, 
3 1/6 and 100 25/-: short lengths cut 

group board size, 6 1/3. K B wave traps, iron core, suitable medium 
and long wave, 1/3 each; thimble top 

caps, 24 1/3; insulating tape, black, 1/3 lb; 
Wearite switches, ebonite with silver-plated 
contacts, for 2hf and band pass with dial 
lights, 1/6 each. 
VAXLEY switch screens, size approx. 4m 

x31/2in, drilled with mounting flange, 3 
for 1/3. [1957 
QOLDER tags, 2/6 per gross; copper earth 

rods, 2/3 each; twin leads, suitable for 
'phones, 1 yard in length, 6d. each; list Id.; 
c.w.o, or cod.—Box 2926, c/o Wireless World. 

[1964 
?'-VALVE m. and 1.w. Lb. basic kit, 10in 

spkr., crystal twtr., mains t., choke, gang 
condr., dial, 3 coils, 2 i.f.s, valves, sockets, 
cans, £6 9-valve a.w., eh., basic kit, mains 
t., chokes, Trilotol condrs., plug-in coils, 3 
ifs, valves, ceramic sockets, cans, £6; 1-valve 
12-550 metres battery basic kit, £ 2.—Calver, 
109, Collingwood, Dolphin Sq., S.W.1. [1960 

ATTERY charging.—Metal rectifiers, 6v 
0.5amp 6/3, 12v 0.5amp 11/6, postage 

3.1.; 12v 3anip, 34/6; special transformer for 
same, 23/6, postage 10d.; metal rectifier, 6v 
2.5amp, 15/6, with special transformer and 
ballast bulb 42/6, post 10d.; also transformer, 
rectifier and ballast bulb for 2v, 6v, lamp, 
29/6; ditto, 1.5amp. 35/-, postage 10d.; trans-
former and rectifier for 2v 0.5amp charger, 
14/6, post 7d.; ditto 2v 0.3amp, 11/6; instru-
ment type rectifiers for meters, lma 18/6, 
5ma 15/6, 10ma and 50ma 14/6, new goods, 
good make, postage 3d.; one milliamp full 
scale meters, 314in dia, flush mounting, 65/-: 
Rothermel bakelite crystal pickups, latest 
model, 78/6; famous Rothermel Bullet micro-
phones, for stand mounting, new tilting 
mount, black crackle, finished housing, really 
good tonal quality, at a modest price, £3, 
stands in stock; also few only D.104 micro-
phones, £4/15; miniature deaf-aid mikes, 
crystal, 42/6, post 6d.—Champion, 42, Howitt 
Rd., London, N.W.3. [1976 

Wanted 
'WANTED, Partridge transformers, types 
VV IV6O. 1V240, 45W0.-11, Hillbury Rd., 

London, S.W.17. [1969 
" QKYROD" aerial, complete with twee- . 

›..7 stories as supplied by Messrs. Belling and 
Lee, Ltd., for chimney stack anchorage; state 
price and condition.—Box 2917, Wireless World. 

DYNAMOS, MOTORS, ETC. 
ALL types of rotary converters, electric 

motors, battery chargers, petrol-electric 
generator sets, etc., in stock, new and second-
hand. 
'WARD, 37, White Post Lane. Hackney 
VV Wick, E.9. Tel. Amherst 1393. [0518 
MOTOR alternator, input 110v de, output 

230v 600 cycles, 1,850 watts, £17/10; 
Crypto commutating rectifier, input 230v 
ac, output 15v 5a dc, with switchboard. 
£15/10.—Below. 
RMARY converters, dynamos, ac and dc 

motors, lighting sets, all voltages and 
sizes up to 5kw; hundreds in stock.—Harris, 
• Strouds, Bradfield, Berks. [1958 
WOR sale, E.D.C. rotary converter, 100 volts 

d.c. to 230v a.c., 50 cycles, 0.391 amps. 
in perfect order with maker's suppressors and 
screening box.—Offers to R. Morrison, Bar-
mufflock. Bridge of Weir, Renfrewshire. [1927 
T .T. dynamos for charging. Lucas-Rotax, 
-5-4 6-12v 8 amps dc, 3rd brush, weight 111b, 
size 8inx4thin, unused ex W.D., cost £10, to 
clear 17/6 each; ht and It G.E.C. double 
current 6v and 600v, 171b. ditto, 27/6; all 
carr. paid England and Wales.—Electradix 
214, Queenstown Rd., Battersea, S.W.8. [ 1748 

VALVES 
flOOD stocks of valves, retail; stale types 

wanted.—A.C.S. Radio, 44 Widmore 
Bromley, Kent. [1948 

IF you cannot obtain that wireless valve, try Dowsett and Co., Ltd., 48, Grove Rd., 
Eastbourne. Stamp reply. [1929 

OtfR adaptors will help in replacing un-
obtainable valves; send 7d. for inter-

esting booklet on valve replacements; trade 
enquiries invited. -- VES., Radio House, 
Ruislip. [1885 

LIMITED 

Any make, British 
or American 

TRADE ONLY 

Also Components for Service Men at keenest 
prices. List I d. 

A. W. F. RADIO PRODUCTS 'Phone: 
13, Lilycroft_Road, Bradford, Yorks. /1632 

HILL AND CHURCHILL 
BOOKSELLERS 

SWANAGE DORSET 

ENGLISH & AMERICAN 
BOOKS IN STOCK ON 

RADIO AND 

TELECOMMUNICATION 

• 

CATALOGUE ON APPLICATION 

LONDEX for RELAYS 
for A.C. and D.C. 

TWO STEP RELAY LF/FS 
(Heavy Silver Contacts) 

First Impulse 

«. ON. Second 

Impulse OFF." 

Also Aerial 
Change-over 

Relays. 

Ask for 
leaflet 88A,WW 

LONDEX • LTD 
•11•Fle,liACI,RtNIS 

20/ 1110111Y 11060•1.050011 5•E•20 

Experimental and Aeronautical 
Engineers and Scientific Instrument 
Makers. Manufacturers of Precision 
Mechanical, Electro-Mechanical and 
Thermionic Instruments. Electro-
Medical and Industrial Apparatus, 
Time Interval Measurement and 
Counters, DC Amplifiers and 
Recorders. Specialised Design 
Enquiries Welcomed 

THE AIRPORT, PORTSMOUTH 
Telephone : 74874. 

SPEAKER REPAIRS by"1 
Specialists 

Best Service 
Moderate Charges 

Radio Service 
REWINDS. Mains 25-, Output from 6 -. 

Field Coils, 9/... PROMPT DELIVERY. 
VALVES (B.V.A.). Send for list—good selec. 
PHILIPS D.C. CONVERTERS— Bought 
—Sold—and Exchanged. 

A•D•S• CO. 261,3 5, Lichfield Road, 
ASTON, BIRMINGHAM, 6 
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LASKY'S RADIO 
for 

Valves, Speakers, Condensers and 
ELECTROLYTICS 

WE HAVE A LARGE SELECTION OF 
ENGLISH AND U.S.A. VALVES IN STOCK 

as per example. 
lab, 5E3, 5E4, 6A8, 606. 6E6, 6K7, 6K8, 105, 6Q7, 
12A8, 12Q7, 128J7, 24L6, 25E6, 6B8, 321.7, 3616, 
36Z4, 327.6, 601.6, 70L7, 117E6, 80, 6X6, 12B8, 1205, 
6J7. etc., etc. AU at !tar. Fixed Retail Prices, Plus 
Tax. English AO, AC/DC a Battery Valves as follows: 
U50, 111.4, 141.13, KVSPEN, VP4, SP4, PO4, idU14, 
X65, 14U12, U12. 5053. DW4/600, EBL1, 002. 
VW, X63, ETW61, KT63, WD40, TDD4, etc.. etc. 
Speakers, Speaker Traneformers, Volume Control., 
with and without switch. Role P.01 Speakero in 
stock: 5, 6¡', r, 10', with or without Transformer. 

The following List of Components and 
Condensers in stook. 

U.S.A. Octal Baee Valve Holden, 9€1. each 7/8 dos. 
Wander Plugs, &mortal, 84. each .. 2/8 .. 
Assorted Volume Control'', lean Switch .. 2/9 each 
Ditto, with Switch 4/9 o 
2 mid. 700v. Block Paper Condeneere .. 2/6 
.16 mid. 2,000v. Tubular Condensers .. 
.02 mfd. 2,000v. ditto 
.23 mM. 2,000v. ditto 
.05 mid. 2,000v. ditto 
.002 mid. 2.000v. ditto 
50 mid. 12v. ditto .. 
25 mid. 26v. ditto 
.1 mid. 360v. ditto .. 
10 mfd. 25v. ditto 
2 mid. 400v. Can Electrolytic/ 
Toggle Switches 
Spade Terminal. for Accumulators. 9d. doz. 

.• • • • 
• • 
• • • • 

1/6 

1/8 each 
4/3 
3/6 ., 
7/6 gress 

Send us your requirements. 

LASKY'S RADIO, 
370, Harrow Road, Paddington, W.0. 

Telephone: Cunningham 1979. 

CASH WITH ORDER PREFERRED 
OR C.O.D. 

MORSE CODE 
TRAINING 

It you wish to become a proficient W,T Operator, 
or, if you are already an Operator and desire to 
increase your present sending and receiving speeds 
as well as to improve your technique, then apply 

for a copy of the Candler " Book of Facts." 

Numerous students trained by the Candler system 

are now W/T Operators in the ARMY, NAVY, AIR 
FORCE and MERCHANT SERVICE, whilst many 

others are doing W/T work of national importance. 
Full details of the following Courses are given in 

the Candler" Book of Facts." 

The JUNIOR Scientific Code Conroe for beginners 
teaches all the necessary code fundamentals 
scientifically. 

The ADVANCED and High-Speed Telegraphing 
Course. for operators who want to increase their 
w.p.m. speed and improve their technique. 

The TELEGRAPH Touch-Typewriting Coarse. 

Fill in the Coupon and learn more about this highly 
efficient Candler method of Morse Code training 
in your own home. 

Code Courses on Cash or Monthly Payment terms. 

COU PON 
Pleut tend nut a Pun Copy of Candler Book of Poets.. I 

NAME   

ADDRESS  

• Poo Coupon in Id. unsealed ~elope to :-

THE CANDLER SYSTEM CO. (Room SSW), I 
121 Kingsway, London, W.C.2 

I Candler System Co., Denver, Colorado, U.S.e (243) 

500n valves, all types, including output, 
‘4, rectifiers, etc., s.a.e.-Davies, 28. 

Mount Vernon Crescent, Barnsley. [1848 
WE have a large stock of new and boxed 
vv valves, all guaranteed, at retail prices, 
plus tax; also U.S.A. lease-lend types for re-
place., send your requirements. - Lasky's 
Radio, 370, Harrow Rd., Paddington, W.9. 

1000 valves in stock: UU5, 11136, U117, AC5/ Pen, Pen45, Pen45DD, 
TH4B, AC/TI', TP1340, AC5/ PenDD, 5Y31.1, 
6C6, 6D6, 36, 45. 75, 697G, 12Z3, 12SQ7, 
35L6, TH2321, CBLI, 6B7, DC/Pen, 6F60, 
6J8G, PM24A, FC2A, VP4A; send 114M. for 
valve and wireless parts lists, 2d.-Ransom. 
9 & 34, Bond St., Brighton. Retailers not 
supplied. [1878 

BRITISH and American valves, many types 
in stock; Midget coils, aerial and lat. 

transformers, fitted trimmers, medium wave 
only, no reaction, for T.R.F. midgets, 8/6 
pair; black instrument pointer knobs, 1/3; 
mains dropping resistances, speakers, con-
densers, volume controls, etc.; everything for 
the serviceman; stamped envelope with all 
enquiries, please.-0. Greenlick, 34, Bancroft 
Rd., Cambridge Heath Rd., London, E.1. 
Stepney Green 1334. [1963 
D ILE ELECTRIC COMPANY.-A selection 

of some of the valves available: HL2, 
P51111L at 5/10; 1H5, 6C5, 6F5, 6H6, 6J5, 
12F5, 12J5, 128F5, AC/HL, HL13, MI14, at 
9/2; AC/SDE, 10/5; 1A5, 105, 1N5, 1T5, 
PM12M, PEN220, VP2, at 11 /-•, 75, 76, 697, 
1297, 12897, PX4, at 11/7; ML4, at 12/2; 
1A7, 6C6, 6D6, 6F6, 6K7, 6.17, 6U7, 12J7, 
129.17, 25A6, 25L6, 35L6, 24, 30, 41, 42, 45, 
46, 57, 58, 77. FC2, MKT4, KT63, PENA4, 
VP13B, at 12/10; 2B7, 6A6, 6B5, 6B7, 6G5, 
6K8, 12A8, 128A7, FC4, at 14/-; 6F7, 6J8, 
6P8, 12B8, 25A7, 70L7, 117Z6, at 15/3: 
6L6, KT66, at 18/3; AC/P4, at 21/4; PX25. 
at 24/4; rectifiers, 25Z6, 5Z4, 80, U50, U31, 
IW3, MU14, MU12, at 11 /-; U52, 5X4, 18/3: 
please add 6d. postage to all orders; en-
quiries 5.a.e., please.-The Dale Electric Co., 
13, Tretawn Gdns., London, N.W.7. [1968 

Wanted 
'VALVES wanted, any quantity from one 

upwards; also test equipment, service 
sheets and spares.-J. Bull, 246, High St., 
Harlesden, N.W.10. [9732 

REPAIRS AND SERVICE 
rrRAN8FORMERS, motor rewinds, repairs of 

all descriptions to the wireless trade.-
Marshall, 137, Windmill Lane, Nottingham. 
MIDWEST, etc., the American experts.-
-1-7-1-Bennett's, 4, Humberstone Drive, Leicester. 

[1971 

METROPOLITAN RADIO SERVICE Co. 
guarantee repairs to American and 

British receivers. - 1021, Finchley Rd., 
N.W.11. Spa. 3000. [9641 
MAINS transformers service, repairs, re-
.17-1- winds, or construction to specification of 
any type, competitive prices and prompt ser-
vice.-Sturdy Electric Co., Ltd., Dipton, New-
castle-upon-Tyne. [9651 
A CCURATE radio rewinds, mains trans-

.£1. formers, fields op. transformers, etc., 
and all loudspeaker repairs.-Southern Trade 
Services, 297-299, High St., Croydon. [1715 
A LL types of radio receivers serviced, 

Murphy and Pilot specialist; valves in 
stock; sound repairs for 13 years.-T. E. 
Fevyer, F.I.P.R.E., 50, Vine St., Uxbridge. 
QERVICE with a Smile."-Repairers of all 
).-7 types of British and American receivers; 

coil rewinds; American valves, spares, line 
cords.-F.R.I.„ Ltd., 22, Howland St., W.1. 
Museum 5675. [1575 
rbEGALLIER'S, Ltd. " Service with a guar-

antee." If you cannot get your receiver 
serviced, let American specialists do the job; 
first-class workmanship only; specialising in 
Air-King, Belmont, de Wald. Challenger, 
Delco, Emerson, Ferguson, Garod, Hallicrafter, 
Hammerland, Midwest, Majestic, Pilot, Strom-
berg Carlson, Wells Gardner, etc.; also any 
British set. Remember, for 14 years we have 
handled American sets; this is self-explan-
atory; s.a.e. with all enquiries.-Degallier's, 
Ltd., 9, Westbourne Court, London, W.2. 

[1939 
MISCELLANEOUS RUBBER stamps made up to your special 

requirements, and design, typical ex-
ample, stamp showing name, address and pro-
fession; 9/6 post free-YES., Radio House, 
Ruislip. [1884 

ENGINEERING firm requires the following 
work: process drilling, mechanical and 

radio assembly, coil winding.-C.B. Engineer-
ing Co., X.L. Works, Robin Hood Gate, Kings-
ton Vale, S W 15 Tel Kingston 3587 (1930 

GALPINS 
LECTRICAL STORES 

" FAIRVIEW," 
LONDON ROAD, WROTHAM, 

KENT. 

TERMS : Cash with Order. No C.O.D. 

Regret Orders from Eire and Northern Ireland 
cannot be accepted. 
KLAXON MOTORS, approx. h.p., laminated 
fields, ball bearing, perfect mechanical condition, 
offered for rewinding only, windings not guar-
anteed. Price 10/- each, carriage paid. 
KLAXON MOTORS, as above, with right angle 
drive, but need slight repair, mostly fields, open 
circuit, not guaranteed, laminated fields, 20/-
each, carriage paid. 
D.C. MOTOR, shunt wound, condition as new, 
high grade, ball bearifig, I h.p., 110 volts. Price 
40/-, carriage paid. 
AUTO-TRANSFORMER, 2,000 watts, tapped 
0-110-200-220-240 volts, as new. Price In, 
carriage paid. 
VOLTMETERS, 24in. dia., panel mounting 
moving coil, modern type, by famous maker 
range 0-8v., F.S.D. 5 ma. Price 32/6, post free. 

AMPMETERS, description as above. Ranges 
OA, 0-14 and 0-20 amps., F.S.D. 15 ma. State 
which reading required. Price 25/. each, post free. 

DUBILIER RESISTORS, new lead and wire ends, 
2 watt, 30,000 ohm, 1/8 each or 15/. per doz., post 
free. Ditto, 1 watt, 5,000 ohm., 8/6 Per doz.: 
post free. 
RESISTANCE MATS, size Sin. by 6in., set of four. 
80, 80, 150 and 690 ohms, carry to j amp. 
Price, set of four, 5/-, post free. 

MOVING COIL MOVEMENTS, needing slight repair, 
modern type, famous makers, deflection 5 to 10 
ma. Price 15/-, post free. 
RIGHT ANGLE DRIVE, mounted in gunmetal 
box, all ball bearing, 5m, dia, shafts, as new. 
12/- each, carriage paid. 
RECORDING AMPMETER, in ironclad case, 
meter movement wants repair, no pen, clock 
perfect, range 0-3 amps. Price ST, carr. paid. 

MOTOR-DRIVEN PUMP, for oil or water, motor 
220v. D.C., 1 amp., 1,250 r.p.m., maker Keith 
Blackman. Price MI 101., can paid. 
200 AMP. KNIFE SWITCHES, S.P., D.T., in 
first-class condition. 15/- each. 
200 AMP. CABLE, V.I.R., as new, rubber cover 
perfect, size 37/13, lengths 30 to 40 yds. Price 
in lengths, 5/- per yard, cart, paid. 
DYNAMO, maker C.A.V., output 20 volts, 10 
amps., speed 1,500 r.p.m., ball bearing. Price 85. 

ROTARY CONVERTOR, D.C. to D.C., imput 11 
volts, output 1,100 volts, 80 watts, will operate 
successfully on 8 volt imput. Price 50/, 

MASSIVE GUNMETAL WINCH, complete with 
long handle, for use with 5m, dia. wire cable 
weight 60 lbs., condition as new. Price 13 
carriage paid. 
ELECTRIC LIGHT CHECK METERS, well-known 
makers, first-class condition, electrically guaran-
teed, for A.C. mains, 200/250 volts 50 cy. 1 phase 
5 amp. load, 10/- each; 10 amp. load, 12/8, 
carriage 1/-. 

WATT WIRE END RESISTANCES, new and 
unused, assorted sizes (our assortment). el- per 
doz., post free. 

SOLID BRASS LAMPS (wing type), one hole 
mounting, fitted double contact, S.B.C. holder, 
and 12 volt 16 watt bulb. Price 3/6 each, post 
free, or 30/- per doz., carriage paid. 

TUNGSTEN CONTACTS, *in. dia., a pair mounted 
on spring blades, also two high quality pure 
silver contacts, , in. dia., also on spring blades, 
fit for heavy duty, new and unused. There is 
enough base to remove for other work. Price, the 
set of four contacts, 5/-, post free. 

220 VOLT DYNAMO, 9 amp. output, by Lancaster 
Dynamo Co., shunt wound, speedl, 500 R.P.M., 
condition as new. Price £10, carriage paid. 
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The Golden 
Fleece 

When Jason set out with his Argosy 

In search of the Golden Fleece he 
did so with no greater determina-

tion than we at Gardners when we 
embarked upon the building of a 

range of quality transformers in our 

search for perfection. Although 
every Gardner product bears the 

stamp of this determination it is 

prominent indeed in our Small 
Power Transformers up to 4 kva. 
When next you need this type of 

component and a" Golden Fleece" 
quality is a "must," let your Argosy 

set sail in our direction. 

We regret that at present Small Power 
Transformers are available for highest 

priority orders only. 

qiiAliTY MAINS PANSFoRMEPS 

GARDNERS RADIO LIMITED 

SOMERFORD. CHRISTCHURCH • HANTS 
Q.& 

SOLDER 
electrically 
with the 

SOLON 

Designed by engineer. 
for engineers, the Solon 
Electric Soldering Iron 
gives neater, cleaner, more 
efficient work in leu time. 
The heating element in right 
inside the bit, giving eau- \ 
stant heat at the point—where 
you want it. All internal con-
nections housed at end of handle— 
away from heat and euy to get at. 
Complete with Oft. of Henley 3-core 
flexible. Made for the following standard 
voltages :-100/110. 200 220, 230250. 
Supplies are, of course, only available for 
euential war work. Early ordering ia 
advisable u the demand ià heavy. 

Made in England 

Model ehown 

a etandard 135 
wan round pen-
cil bit Solon. 

Other Ozer and 

*pee available. 

sCIL 
lectacc 

SOLDERING IRON MI INDUSTRIAL USE 

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD. 
Engineering Dept., Milton Court, Westcott, Dorking, Surrey 

ClNE camera, 16mm, professional model, 
excellent sturdy mechanism, fitted power-

ful condenser, and arrangements for use as 
projector also, cost £75; first £25 secures.-
234, Green End Rd., Cambridge. [1973 ADVERTISER wishes to contact a few of 

the most eminent engineers in the 
country, or men who have held the highest 
appointments in prominent engineering con-
cerns, to criticise manuscripts of a practical 
and technical nature dealing with civil, 
mechanical, electrical, aeronautical, auto-
mobile and radio engineering. Interesting work, 
non-repetitive, could be carried out leisurely in 
spare time. A high fee is offered.—Write in 
strictest confidence, stating position, salary, 
etc., to Box 2889, c/o Wireless World. (1821 

SITUATIONS WANTED 

EXPERIENCED electronic physicist offers 
whole or part time services work of 

national importance; near London preferred.— 
Box 2929, c/o Wireless World. [1979 

TECHNICAL TRAINING 
A .M.I.E.E., City, and Guilds, etc., on " no 
-C1 pass—no fee ' terms; over 95% successes; 
for full details of modern courses in all 
branches of electrical technology, send for 
our 112-page handbook, free and post free.— 
B.I.E.T. ( Dept. 388A), 17, Stratford Place, 
London, W.I. [1941 

GREAT possibilities exist for technically 
qualified engineers, key men in wartime 

and afterwards. Through the home-study 
courses of The T.I.G.B. take a recognised engi-
neering qualification, such as A.M.I.Mech.E., 
A.M.I.E.E., A.F.R.Ae.S., A.M.I.Chem.E., C. 
and G., etc., in which examinations the 
T.I.G.B. students have gained 25 FIRST 
PLACES and hundreds of passes. Write to-
day for " The Engineer's Guide to Success "— 
free—containing the world's widest choice of 
engineering courses covering all branches, in-
cluding aeronautical, mechanical, electrical, 
wireless, chemical, etc. 
THE TECHNOLOGICAL INSTITUTE OF 
3- GREAT BRITAIN, 82, Temple Bar 
House, London, E.C.4. [1403 

TUITION 

LEARN Morse code the Candler way. See 
advertisement on page 29. [1292 

ADIO training.—P.M.G, exams. and I.E.E. 
Diploma; prospectus free. — Technical 

College, Hull. [0611 
PERSONAL tuition required, practical and 
1 theoretical radio; NW, district.—Box 
2923, c/o Wireless World. [1946 MORSE and wireless, evening tuition; pupils 

prepared for all Service exams.; stamp.— 
Masters, 15, Wilmington Ave., W.4. [1928 

-Et ADIO Engineering.—Television and Wire-
less Telegraphy, comprehensive postal 

courses of instruction. Apply British School 
of Telegraphy, Ltd., 179, Clapham Rd., Lon-
don, S.W.9 ( Estd. 1906). Also instruction at 
school in wireless for H.M. Merchant Navy 
and R.A.F. [9249 
" NGINEERING Opportunities." — Free 
-U4 112 • page guide to training for 

A.M.I.E.E., and all branches 
of engineering and building; full of advice 
for expert or novice; write for free copy and 
make your peacetime future secure—B,! ET, 
(Dept. 387B), 17 Stratford Place, W.I. (1940 

A POSTAL training in electrical engineer-
ing—power . or radio; individual corres-

pondence tuition by highly qualified engineers 
with wide teaching and technical experience. 
Elementary or advanced courses. Preparation 
for recognised examinations. Pre-service train-
ing specially arranged.—G. B., 18, Springfield 
Mount, Kingsbury, N.W.9. [1731 
rrlIE Tuitionary Board of the Institute of 
J. Practical Radio Engineers have avail-
able home study courses covering elemen-
tary, theoretical, mathematical, practical, and 
laboratory tuition in radio and television 
engineering; the text is suitable coaching 
matter for I.P.R.E., Service-entry and pro-
gressive exams.; tuitionary tees—at pre-war 
rates—are moderate—The Syllabus of Instruc-
tional Text may be obtained post free from 
the Secretary, Bush House, Walton Avenue, 
Henley-on-Thames, Oxon. [1462 

PATENT NOTICES THE proprietors of British Pal ent No. 
505632, dated November 12, 1937, for 

Improvements in and relating to cathode-ray 
tubes, are desirous of entering into arrange-
ments by way of a licence or otherwise on 
reasonable terms for the purpose of exploit-
ing the above patent and ensuring its prac-
tical working in Great Britain.—Enquiries to 
Singer, Ehlert, Stern and Carlberg, Chrysler 
Bldg., New York City, N.Y.,. U.S.A. [1843 

BOOKS. INSTRUCTIONS, ETC. W ANTED, " W.W. " Nov. 9, 1934.-6, Brook-
bank Ave., London, W.7. (1947 

MARTIN'S HAVE IT --
IN STOCK: 

Mains Transformers. Well made Standard Replace-
ments, 4-v. and 5.3-v., 37/6 each. 

8 M.F.D. Can Type, Dry, 450 V.W.. 10/6 each. 
.01 and .03 Tubular Fixed Condensers, 1,500 V.D.O., 

each. 
.05 Tubular Fixed Condensers, 1,500 V.D.O., 1/8 each. 
2.5 M.F.D. Tubular, 25 V.W., 2/6 each. 
25 M.F.D., 12 V.W., 21 each. 
.0001 Reaction Condensers, each. Boxed. 
Talley Type Switches, 5-way, 1-bank, >pole, 

3/13 each. 
Resistors, 1 watt, 100 iihins to 2 meg., mixed, 

72/- gross. 
Resistors, I watt, 100 ohms to 2 mee., mixed, 63/-

groas. 
Dropper Resistors, wire wound. 1,000 ohms, variable 

superior type, fitted 2-hole fixing lug, 5/9 each. 
10-watt Resistors, 800 ohms, wire wound, 9/6 each. 
2-Gang Condensers, .0005, with slow-motion drive. 

Brand new. Boxed, 9:- each. 
3-Gang Condensers, .0005, new, 7/. each. 
Volume Controls and Tone Controle, all value., 

with sv. itch, 6/6 each; without switch, 4/6 each. 
Valve Holders, Octal Base, American, 9d. each. 
Valve Holders, 7-pin British, &I. each. 
Replacement Valves for American Midgets, and 

British receivers, nearly all types lu stock—all at 
controlled prices. 

MARTIN'S (Edmonton) LTD. 
3 4, The Broadway, Edmonton, 
London, N.9. TOTtenham 4188. 

THE NORTHERN POLYTECHNIC, 
HOLLOWAY ROAD, N.7. 

Department of Radio and Musical 
Instrument Technology. 

Head of Department: 
S. A. Hurren, M.C., P.Brit.I.R.E, 

Full-time Day Courses in 

RADIO TECHNOLOGY 
in preparation for all 

recognised qualifications in this subje et 

Practical laboratory and workshop experi-

ence provided. 

Prospectus free on application to Secretaty 

New Term begins September 6th. 

WARD 
Petrol Electric G ing Plants, H.T. 
Generators, D.C. Motors, Frequency 

Chargers, etc., up to 25 K.V.A. 

CHAS. F. WARD 

37, WHITE POST LANE, HACKNEY WICK, E9. 
'Phone: Amhurst 1393 

ROTARY 

CONVERTERS 

Makes 50 Im-
portant testa AO/ 

t'sed everywhere by 
meet:maim Wiremen sad 

Service Engineer. Interesting 
booklet RIO " on tatting, free Prom 

an Wholesalers or direct. 

RUNBAKEN - MANCHESTER - I 

"SYSTEMATIC RADIO SERVICING "— 
A method for organisMs the repair-shop,devised 
and employed by J. Bull. Also • catalogue of 
many Radio Service Aids including " History of 
Faults:. " Job Cards,- which almost repair the 
sets, " Valve Base Data Cards," and perhaps 
most important, • Rectifier which will replace 
any of the popular Universal valves such as I 2Z3, 
25Z5, IDS, U30, 40SUA, etc. Price 1/7 p.f. 

V. ES., 
(W) Rails House, Meithorne Drips, Ruislip, Mix. 

[---  
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W HEN you 
think of 

plastic mouldings 
for post-war products we 
suggest you consult the 
Kurz-Kasch " Plastic Round 
Table "-a group of special-
ists in design, materials, 
tool- up and moulding. 
Kurz-Kasch can give you 
complete service under one 
roof, one responsibility. 

Register your name with our representative 
now. He will forward you information of our 
products as soon os they become available. 

1 
4 
1 
1 
1 
4 
4 
1 
1 
1 

KURZ-KASCH INC. 1 
Moulders of Plastics. 1 

1 DAYTON . OHIO 4 

U.S.A 

Exclusively Represented by 

I Frank Heaver Ltd. Kingsley Read,Bideford, N. Devon j 4 

SEXTON'S for 

SALES, SERVICE, SATISFACTION 

Electric Smoothing Irons, super quality, for 100/100 
volt, 200 220 volts, 230/250 volt AC/DC main., 5.5k lbs. 
weight, strong wooden handle with plated thumb rest, 
dome, connector guard and rest, ground and pollehed 
sole plate, complete with 6 ft. fies at 88/6 mob. Please 
state voltage when ordering. Limited quantity avail-
able. 

Meade Kettles, 230/250 volt, 28 pinto size, sprayed 
gold with heavy 3-core flex, suitable for AC/DO mains, 
75/. each. Limited quantity available. 

American Lease-Lend Radio Valves. At Board of 
erode Controlled Prices as under. inclusive of purchase 
tan, types 105C1'1', 5Y319T, 25Z6GT, 35540T, 357.50T. 
si 11/-. 11150T, 6F50T, 12P5OT, si 9/2. 6A8GT, 
12A8GT. 128A7OT, 68A70T, @ 14/-. 6F60T. 
121170T, 128970T, 128K7GT, 25L60T, 1111L6GT, 
50L6GT, 6J7GT, 61(70T. 36, aj) 12/10. 35L7GT, 
70L701., 83, 03 15/3. 6Q70T, 12Q70T, 128Q7C1T, 
03 11/7. Postage 4d. These valves are sold for 
Immediate replacement only. 

Brivaron British Made Valves. American type. 80, 
SYS, 51(4, 5-volt rectifiers RF.120 4.volt rectifier type, 
RF.30 equivalent to ID5, URIC, (e 18/7 each. , 

Coils. Set of two coils, long, medium and reaction 
and HP. coil, 16 (1/8 per set-

Line Cords, 2-way, best quality, 350 ohms. @ 7/8 each; 
450 ohms, ® 9/8 each; 600 ohms, ® 12/- each. Line 
Cord Replacement Realstora, 360 ohms, ® 6/8; 
750 oluns, with variable slider, ® ; 960 ohm», with 
variable slider 39 9/-. Postage 6d. 

Illoodmaris Sr P.S. Speakers, 12 ohm• voice coil, 
Ideal for microphones, communication sets, 8t) 25/. each. 
Extension Loud Speakers. " Rota " 3 ohm voice coil, 
else Sh', (8 22/6: size 8', 39 St.; less Trans. " Celes-
tion " 8 chassis model, with Universal Trans. 3 watts, 
@ :RV- each. 

Volume Controls, 1 meg, only, with switch, 39 8/8 each; 
without switch, e 4/8 each. 

Cycle Dynamos. complete with bracket and lead, less 
lamps, ® 15/8 each. 
Terms: Cash with order only. Send Id. stamp and 
S.A.E. for latest Ilst of electrical appLiances. radio 
valves, components. etc. 

J. E. SEXTON & CO. LTD. 

164, Gray's Inn Road, London, W.C.1 

Tel. : Terminus 1304 and 4842. 

MODERN text books by Carom, Dowsett. 
-1-7A Termann, Sowerby, etc., required by wire-
less college for students use.--Particulars and 
prices to Box 2920, eln Wirrlres World. [1936 W EBB'S radio map of the world locates 

any station heard. size 40x3Oin. 4/6, 
post 6d., on linen, 10/6, post free.-Webb's 
Radio, 14, Soho St., London, W.1. Tel. Ger-
rard 2089. [9947 

CLASSIFIED ADVERTISEMENTS intended 
for the OCTOBER issue can be accepted up 
to First Post Monday, September 13th 

RADIO VALVES AND 

CONIP'ONENTS 

AMERICAN TYPE VALVES. 7C6, 6K70, 12 8 7A8, 
61180, 6J8G, 14/-; 11,513, 15, 11/- ; 01A, 35,51, 33; 
10,3 ; 1A4, 1B4, 8/- ; 6.15.1. 16/, 

TUNGSRAM. DDT13, DDT138. 11/3; THIS, tX21, 
13/9; P215, SP220, 11/- ; 1614, 9/2; DDT4, 11/3. 

FERRANTI. 8 PT4A, PTti. 10/6; VPTS, 12/6. 

BARRETTERS. British glass type Atlas 150, 4-pin or 
side-contact equivalent to Cl, Cie, C3, BR201, BR2018, 
202, etc., tit-. 

FIXED CONDENSERS : Wire end tubular, .0002, .0003, 
.0005, .002, 8:- d.. ; .0001 to . 006. 4/- Pee dos., 
usorted, block or tag end. FLIED RESISTORS: 
Assorted, 8- watt, 4/- doz.; 1-watt, 616 doz. 

AERIAL INSULATORS. Small egg. 2/. doz.; medium 
reel, 3/- doz. ; large shell, 4/- doz. 

PHILCO Block.type Fixed Condensers, .0001, . 0002, .00025, 
:010. 01,9 0 ,; 0.21,2.926,1-r. ; .01, 1/. ; .02, 1/3 ; .05. 1/6 ; 

PHILCO: 2-band Aerial and RF Coils, 6,,-; with Trimmers, 
8/-; Cans. 2/-. 2-band 125 kca Oscillator Coils, 6/-. 
3-band 461 and 465 kce. Owillator Coils, with Trimmer., 
10/- 2/, IF Transformers, 260 kcs.. 3/8 ; 
125 km., 13/- ; 451 and 465 km.. 10/, 

STAND-OFF Beehive Insulators, 1./.. Slow-motion driving. 
head spindles, 3/8. Insulated Hooks iscrew-in), 
se ohlodrtt,yp2./)-. ddies..; long 3/8 dos. Slow-motion Dials, 

Term•--Oosk with order, postage extra. Satisfaction 
guaranteed. Stamp silla enquiries picoso. 

E. H. ROBINS TRADING CO. LTD., 

44, Kyle Crescent South, Whitchurch, Glam. 

Cabinets 
Increased production facilities en-

able us to give immediate attention 

to orders for urgent requirements 

and we are now in a position to 

accept further contractt or sub-

contracts for Government work. 

We specialise in AMPLIFIER and 

EXTENSION SPEAKER 

CABINETS. 

All enquiries should be accompanied 

by Priority No. 

HIRSH & HYAMS, LTD. 
Cabinet Manufacturers, 

93, Hackney Road, London, E.2. Bish 4012. 

Whatever your age, you can now study 
for the all-important Matriculation 
Examination at home on" NO PASS-
NO FEE'S terms. " MATRIC" is the 
accepted passport to all careers, and 
opens up opportunities which would 
otherwise be completely closed to you. 
Ensure the success and security of you 
and yours through post-war difficulties 
by writing for our valuable " Guide to 
Matriculation" immediately - FREE. 

(Dept. 114) 
356, Oxford Street, London, W.1. 

VALVES 
This is part of our current stock list of 
types available and many representing 
equivalents to numerous valves not men-
tioned ; a stamped envelope will bring 
you any information about any other 
particular valve you may desire. If out 
of stock we may send equivalents. All 
at Board of Trade controlled prices. 
C.O.D. 

Ad';. AC2Pen. AC6P1, AC6Pen, ACHL, ACHLDI). 
APP4E. ACHIM, ACME, AC.PX4, ACM, AC044, 
ACTIII. AC8P1, ACTH4, ACTS'. ACVP2, AZ1, AZ31, 
B30, 863, CB220. CL33, CC1135, CIA, D41, 1163, 
131)13, 13014. DDT2A, DD4D, DC3-11L, DMA. 
DC2-80. DC/Pen, DCHL, DC,80, DDI01, DDT16, 
DL63, DDT4. 1)111). DH7351, DW2, EBC3. El1C33, 
EBL1, EHL31, ECH2, ECH3, EC/135, EF5, EF6, 
EF9, EF39. El(9, E1(3, ELI. EL3, EL32, EL33, EL35, 
EMI, 2964, FC2A, FC4, FC13, FC13C. FW4-500. 1142. 
H1411). 111)24, 162.2, 562.4, liL2IDD, 11L22, HL23, 
HI.23DD, 112.41, HL41DD, HL1.33D1), 162.1320, 
HP215. HP210, 1111210, IW4-350, IW4.500, IRF120. 
K70B, KT24. KT32, KT33C, KT41, KT61, KT63, 
KTW61, KTW63. KTZ63. 1.63, LD210. LP2, I.P220, 
11E91, MEDIO, gH4, 510141. 5111L4. MIA. 9111134. 
MKT& ME1Pen, MVSPen, 16164165. XV8PenB, MX40, 
OHO, 05(13, OM, P2, PA20, Pen46, Pen«. Pen428, 
PenA4. PenB4, Pen4DD, Pen4VA, PM12A, PX211A, 
P5160, P5(12M, PM2HL. P1,1222, PP3-250, PP5-400, 
PP222, psso, PT2.K. PX4, PX25, QP25, 8215VM, 
81.21. BP2D, 8P4, 8P4B, SP13, SP130, 8P215. 8P1320, 
81'220. TDD2A, TDD4. TDD13C, TES. T114, TH411. 
TH130. TH210, TH30C, T1141, T11233, TP26, TP1340, 
TT4, TX4, TX41, 115. U10, U17, U31, U50, U52, UM, 
171113, UU7, UY31, VMP40, V51P4K, V048, VP), 
VP2B, VP4A, VP13A, VP13K, VP21. VP23, VP4I, 
VP133, VP210, V82, VB24K, VPT4, W21, W42, 
WD40, X22, X24, X4I, X63, X64, 1(611.1, X65. X61, 
Y69, Z14, 201, Z22. 

AMERICAN TYPES.-01A, 1A4E, 1)34, 1115.253, 106. 
1D7, 1E7, 1F4, 1E7. 1115, 1,16. 1.76, 1LA4, INS, 21.3, 
2.48, 2A7, 286, 2B7, 2D4B, 2P, 211P, 4191. 4THA, 
5174,15V4, 5Y3, 5Y4,16A3, 6A6, 61.8, 61.06. 686, 6B7, 
6B8, 6C5, 6C8, 6D5, 61)6, 6E6. 6F7, 6E8. 686, 6J7, 
6K7, 6K8, 62.6, 686, 6Q7, 6P5, 6R7, 6807, 691(7. 
68Q7, BUIS, 61,13, 615. 6Z3, 6Z5-12Z5, 7A7E, 7A8, 785, 
7136, 787. 787E, 788E, 705, 7C6, 7D3, 7D5, 8D2, 01.1, 
9D2, 101)1, 11D3, 11D5, 12A5. 12E6, 12.75, 1237, 
12Q7, 128A7, 12817, 1281(7, 128Q7, 12Z5, 13SPA, 
13VPA, 14E, 121.2, 15D2, 201.1, 20D2, 24, 24A, 25A6, 
25A7, 251.6, 27, 29, 31, 32, 32E, 33, 94, 35, 351,6, 
357.4. 36, 37, 38, 39-44, 415tHL, 41MP, 4114PG, 
418TH, 42. 46, 48, 49, 50, 51, 52, 53, 621.1, 56, 57, 
58, 59, 701.7, 124, 127, 202MPG, 2101)1)T, 21011F, 
WOLF, 210PG, 2108PT, 210VPA, 210VPT, 21580, 
220B, 220HPT, 2200T, 220PA, 290L4, 866, 1821. 

Our Famous CONVERSION UNITS to replace almost 
unobtainable valves: 
DAC1, 13/8; DH30, 18/3; UU8, 221 ; D1,2, DF1, 
U30, 25RE, 35RE, 251(5, 2525, 15/6; 606, 606, 
MPT4, VM64, VP4, VP23, 18, 43, 77, 78, 2151, 17/6 : 
X30, X31, X32, TP2620, 18/8 ; CY], CY2, UR2, 
IJR3, UR3C, 1 rItY 1, 18/- ; AC2PenD1). PenDD4020'1, 
PenDD61. 19 9, are in ever-increasing demand and 
being allocat,d in fair rotation. C.O.D. only. 

J. BULL & SONS 
246, HIGH ST., HARLESOEN, N.W.10. 

GOINIEIE 

CIPPORTUtgrrieS" 

'This unique handbook 
shows the easy way to 
secure A.M.I.Mech.E.. 
A.M.Brit.I.R.E., A .M.I.E.E., 
etc. 
WE GUARANTEE-

"NO PASS-NO FEE." 

Details are given of over 150 
Diploma Courses in all 
branches of Civil, Mech., 

Elec., Motor, Aero, Radio-
Television and Production 
Engineering, Tracing, Build-
ing, Govt. Employment, R.A.F. 
Maths., Metric., etc. 
Think of the future and send 
for your copy at. once- FREE. 

B.I.E.T., 367, SHAKESPEARE HOUSE 

17, STRATFORD PLACE, LOSIDON,W.1 
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THERE IS NOTHING BETTER THAN SEEING THE GOODS 

OSE., 
5 AI 

CINCHAN 
JUNCTION 
NO STATION 

CLAPHAM COMMON 

70 VICTORIA 

11.00014 

COMMON 
OAT SIMON 

WATERLOO' 
STATION 

Neeee R1; 51.50. 
OutPeROAD:35) 
got 137 hwe dce• 

Whilst many readers of this lournallhave:called, inspected and bought lust the Radio, Electrical, 
Mechanical or Laboratory apparatus they desired, there must be hundreds of others who have 
not yet visited our New Showrooms. All are cordially invited. Come along. The time spent 
will be well worth while. 

ELECTRADIX RADIOS offer exceptional bargains in :— 
Morse Keys. Buzzers. Recorders. Relays. Wavemeters. Headphones. House-
phones. Handcoms. Rheostats. Condensers. Dials. Transformers. Magnets. 
Turntables. Plugs. Sockets. Rotaries. Chargers. Mirror Galvos. Wheat-
stone Bridges. Resistor Boxes. Meggers. Radiogoniometers. Dynamos. Motors. 
Generators. Pumps. Circuit Breakers. Switches. Meters. Indicators. Engines. 
Motor Pumps. Petrol Electric Plants, etc., etc. 

Telephone : MACaulay 2159. 

Past 
Starting with a lively interest In Sound 
Recording technique we concentrated 
on supplying readers with discs and the 
necessary small equipment. This early 
beginning rapidly developed and our 
activities soon embraced the Professional 
field. 

Present 
We have recently acquired new premises 
and all enquiries and correspondence 
should be addressed to :-

4 BITTACY PARK AVENUE, 
MILL HILL, N.W.7. 

In addition to equipment previously 
advertised we now have completely 
mobile RECORDING AND SOUND 
AMPLIFYING EQUIPMENT available for 
hire in all parts of the country. Further 
details on application. 
Enquiries are Invited for all types of 
Sound Equipment. 
We take this opportunity to apologise for 
any delay in the despatch of equipment 
cnving to our present shortage of staff 
and the large amount of priority work 
which we have in hand. 

Future 
We are looking ahead and have already 
made our post-war plans. Our after-the-
war address will be "The Elms," Warham 
Road, South Croydon, Surrey, where 
large studios with every modern facility 
for high quality recording will be available 

SOUTHERN SOUND STUDIOS I 
4 Bittacy Park Avenue, Mill Hill, N.W.7 

 »Wceoldre-5-eseleal 

SIGNALLING 
EQUIPMENT 

LTD. 

Specialists in Morse Equipment 
Makers of Small Transformers, Heavy Duty Resistances, 
Plugs and Sockets, Fuse Holders, Electric Bells, Buzzers, 
and Switches. Also Plastic Mouldings, Coil Windings, 
Light Pressings, Turned Parts, and other components 
and accessories for the Wireless and Electrical Trades 

Merit House, Southgate Road, Potters Bar 
Phone: Potters Bar 3133. Telegrams & Cables : Sel, Potters Bar 

THE 
LIGHTEST IRON 

ON 
THE MARKET • 

Weight 6 ozs. Tested and approved by most important users 
(without cable) Government Departments. 

All voltages from 12-250 v. 

Mae' wig, bell 
is the basic principle of 

cocam 
'• LOW LOSS CABLES 

Unequalled 
H.F. PROPERTIES 

ELECTRIC SOLDERING IRON— WIRELESS MODEL 

and Steatite clad element inside the copper bit. Every part I 
easily replaced—but the necessity seldom arises. 

Ask for Leaflets. 

The ACRU ELECTRIC TOOL MFG. CO. LTD. 123 " WAENrieeEARR, 12 
Telephone: 

ARDwick 4284 

Printed in England for the Publinhers, S11,1 r D.. I iornet ilonee, Stamford Street, I.ondon, !LEA. by Tug CogswAbt. Panes Perim Garden, Stamford Street, 
London, " The Wireleee World" can be obtained abroad from the following ArIiTPALI• and New Zs tionbm & Ootch. Ltd. him* A. H. Wheeler A CO. 
CONALM News CO. ; Gordon A Goteh, Ltd. Sours AVOICA COOTOOINewe Agency, Ltd.; Was. LMATINJI1 a SOW (S.A.,. Ltd. UNITZU 1:3TOTOS: The International Newe Go. 
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Frequentite is the most suitable insulating material for all high 
frequency applications. Ten years ago we introduced the first British-
made low-loss ceramic, and consultation with us before finalising the 
design of new compcnents is a wise precaution. 

STEATITE 86 PORCELAIN PRODUCTS LTD. 
Head Office: Stourport-on-Severn, Worcester. Telephone: Stourport Ill. Telegrams: Steatain, Stourport. 




