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AND HERE IS 
THE REASON.. 

• • • the answer has been found in Bullers Low 
Loss Ceramics to the problem of Dielectric Loss 
in High Frequency circuits. 

Years of laboratory research and development 
have brought these materials to a high degree of 
efficiency. To-day they are in constant use for 
transmission and reception, and play a vital part 
in maintaining communications under all 
conditions. 

Made in Three Principal Materials 

FREQUELEX—An Insulating material of Low 
Dielectric Loss, for Coil Formers, Aerial 
Insulators, Valve Holders, etc. 

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

TEMPLE X—A Condenser material of medium permittivity. 
For the construction of Condensers having a constant 
capacity at all temperatures. 

Pullers 
LOW LOSS CERAMICS 

BULLERS, LTD, THE HALL, OATLANDS DRIVE, VVEYBRIDGE, SURREY 
Telephone Wilton- on- Thames 2451 Manchester Office : 196, Deansgate. Manchester 
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AVO " Electrical Testing Instruments are ac-

tively engaged on the fighting and factory fronts, 

sharing a great responsibility with a proud sense 

of duty and high confidence in the future. 

it will therefore be appreciated by our numerous trade 
friends that we can now only accept orders which bear a 
Government Contract Number and Priority Rating. 

"rode 

te Ct cca I 
TESTING 

INSTRUMENTS 
foie Prcp., fors & Aionularturer5,' 

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD 
WINDER HOUSE DOUGLAS STREET • LONDON SW - I TELEPHONE V/CTOR/A 34.94,8 

A 
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Please write for 

technical brochure. 

This new and improved Taylor Valve tester measures the Mutual 
Conductance of all types of amplifying valves and also checks the 
emission of Diodes and Rectifying valves 
Two ranges of Mutual Conductance measurement are available being 
3 mA/V full scale and 15 mAiV respectively Anode and Screen Volts 
can be adjusted to suit the valve under test and a variable supply of 
Grid Volts is also available A switch gives a choice of 17 different 
filament Volts covering from 1.1 Volts to 117 Volts 
Sixteen valve holders are provided to cover all the popular British. 
American and Continental types Separate tests are available for 
checking Continuity. Element Shorts and Heater to Cathode Leakage 
The three selector switches ensure that the correct voltage is applied 
to every pin of the valve under test. 
A comprehensive book of instructions is issued with each instrument. 
complete with a valve chart giving settings for over 2.000 valves 
of all makes 
The instrument Is operated from A.0 Mains and a mains adjustment 
is provided covering from 200-250 Volts at 40-100 cycles 

Model 45A/S Price EIS ISO 

Taylor 
electrical  inftrumentrild 

Send your enquiries to. 
TAYLOR ELECTRICAL INSTRUMENTS LTD., 
419-424 Montrose Avenue, Slough, Bucks. 
Telephone: Slough 2I38i (4 lines) Grams; " Toy:ins. Slough" 

Non - "ageing" 

LEWIS BERGER 

• • • • • 

The secret of Success in Insulation ... 
Time is not the only factor that finds the weakness of many ordinary 

insulating varnishes. Severe heat, the strain of continuous service in unfavour-
able conditions can also cause short-lived efficiency. 

But with HY-MEG plastic insulation you need never fear premature ageing 
at normal operating temperatures. HY-MEG's absolute stability eliminates such 
faults as softening of wire enamel and breakage of wire. 

" STABILITY IN INSULATION," a recently published brochure, explains 
this fully and shows also how HY-MEG saves in stoving time, withstands heat, 
moisture, oils, acids and alkalis, improves the electrical properties of the winding 
and gives mechanical rigidity. 

There can be no more significant tribute to quality than the general 
Government approval of HY-MEG impregnated components. 

A copy of this guide to better impregnation will gladly be sent to all apply-
ing on Business Heading or card enclosing 2d. to comply with the Control of 
Paper (No. 48) Order 1942. 

'HY-MEG' 

IMPREGNATING 

VARNISH 
V.6934. Made specially for 
enamelled wire windings, 
but is equally suitable for 
Rayon • and Glass-covered 
wire. 

OUR BRAINS TRUST 
invites your insulation pro-
blems. You can rely for help 
on this team of technical ex-
perts. Their research work 
produced HY-MEG. 

& SONS LTD., (Established 1760) LONDON, E.9 

ilSULATE WITH 

'Phone: AMHerst 3321 

MANUFACTURERS OF INSULATING VARNISHES AND ENAMELS 
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To create the nearly perfect vacuum 
within Eimac valves and put vaccum 
pumping on a mass production basis, 
Eimac Engineers developed a whole 
new vacuum technique and much 
special equipment. 
One of the devices resulting from 

these years of research and develop; 
ment is the Eimac FIV• I Diffusion 
Pump together with the special va-
porizing oil which it requires. 
Today this pump is being made 

available to manufacturers and re-
search laboratories throughout the 
world. You can obtain full informa-
tion and technical data without cost 
or obligation by writing direct to 
the San Bruno plant address below. 
This Eimas HV• I pump is one 

good reason why Eimac valves are 
unconditionally guaranteed against 
premature failures which are caused 
by gas released internally. This rea-
son plus outstanding performance, 
great stamina and others have made 
Eimac valves first choice of leading 
Engineers throughout the world. 
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FITEL -McCULLOUGH, INC., 816 San Mateo Avenue, SAN BRUNO, CALIFORNIA 
Plonts located tat: Son Bruno, Col.lornio end Solt Lake City, Utoh 

i te#A 

Export Agent, FRAZAR & HANSEN, 301 Clay Street, San Francisco, 
California, U.S. A. 

fcm 
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it 
Get  trtSSQ •ti 
Lasso Identification Tape will solve all 

your marking problems and save pounds in 
time and labour. Lasso provides neat 
filmic markers which can be applied quickly 
and easily at any point without disconnect-
ing the leads. No tools are needed to 
attach it, and it is durable and legible, 
impervious to heat and fluids. 

Supplies of Lasso Tape are available only for 
high priority work owing to restrictions on raw 
materials. 

CABLE ASSEMBLIES LTD. 
(Subsidiary of Herts Pharmaceuticals Ltd.) BESSEMER ROAD, WELWYN GARDEN CITY 

ce,o 

Wharfedale 
PUBLIC ADDRESS 

LOUD SPEAKER 

W.12 
ALCOMAX MAGNET 

oNE of the first large 
Speakers to be 

fitted with the new 
ALCOMAX Magnet, giving enormous magnetic 
flux with moderate size ( 12" x 61") and weight (9-lbs.). 

The entire unit is of robust construction to stand up 
to heavy input. 

LIST PRICE 135 - 
Flux Density 11,500 (Priority Orders Only) 

lines;CM2 

Total Flux 130,000 lines WHARFEDALE 
WIRELESS WORKS 

Speech coil impedance Hutchinson Lane, Brighouse. Yorks. 
12/15 ohms Phone :-Brighowe ISO Grams :-WHAR 

RESPONSE CURVE 

•ts 

f) 

W 12 

2 
FRIQUINCY 

Sena' for Catalogue WO/330 

POLES LT! B̀vICROANI;ÏG EHRZA:1"T24 
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one in a thousand 
Ten years ago we introduced the first British-made low-loss ceramic. To-day 
the range of FREQUENTITE components covers more than a thousand pieces 
of every shape and size. 
With such a store of manufacturing experience we are able to offer advice 
backed by practical knowledge on your insulation problem. Please consult us 
before you finalize your design. 

STEATITE 86 PORCELAIN PRODUCTS LTD. 
Head Office: Stourport-on-Severn, Worcs. Telephone: Stourport Ill. Telegrams : Stcataln, Stotuport. 

S p_2.5 
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The answers to simple problems are not always as simple 
as we once supposed. In communications, for example, 
current developments and constant refinements make 

additional demands on the designers of test equipment— 
the problems of measurement acquire a new complexity. 
To meet these demands, however, the specialist engineers 
of Marconi Instruments unfailingly provide an extended 

MARCONI 

range, a still greater accuracy or an even finer ,delicacy 

of response, according to necessity. But, as pioneers 

in the production of measuring devices for communica-
tions, Marconi Instruments have anticipated most of the 
requirements of the radio engineer. Probably they have 
already foreseen your particular problem. Our advisory 

service will be pleased to keep you informed. 

INSTRUMENTS LTD 

ELECTRA HOUSE • VICTORIA E MBANKMENT • LONDON, W•C•2 

gütkeeee 
«N, TYPE DJE 

ACTUAL SIZE 
(Smaller Sizes Available) 

PHENOMENAL POWER SENSITIVITY 
e 1 dyne per sq. cm. per I micro volt amp. 
WEIGHS ONLY 7 GRAMMES 
• Range of standard detachable mouldIngs 

FITS INTO EAR CANAL 
e Eliminates Interfering sounds 
EXCEPTIONALLY SMALL SIZE 
e inconspicuous and easy to wear 

IDEAL FOR PORTABLE RADIO SETS 
Sole Manufacturers 

THE BRUSH DEVELOPMENT COMPANY 
CLEVELAND, OHIO 

PROMPT DELIVERIES AGAINST GOOD PRIORITIES 

writs for dotalle to 

ELECTRONIC ENGINEERING SERVICES LTD. 
enirism oisso.su+oas 

1 24, STANLEY ROAD, HEATON MOOR 
STOCKPORT 

TELEPHONE: HEATONMOOR 3107 

She manoeuvres for position 
to attack ... eyes are fixed 
on the Commander as he 
gives the enemy's bearing, 
range, course, speed. He 
orders the torpedoes to be 
fired ... Once more Master-
radio electrical equipment 
has helped to keep our sea 
lanes clear. 

Maitetadia 
VIBRATORPACKS 
As supplied to the WAR OFFICE. AIR MINISTRY, 

POST OFFICE and other GOVERNMENT DEPARTMENTS 

MASTERADIO LTD • VIBRANT WORKS • WATFORD HEATS 
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ADVERTISEMENT 

GR 
F THE TELEGRAPH CONDENSER CO., LTD. 
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THE PIONEERs 

TOWERS OF STRENGTH 
for use with 

high voltages 

4:4) 

rF-+M 

POT 
CONDENSERS 

TYPE APPROVED 

The outstanding characteristics of U.I.C. Ceramic 

Pot Condensers are their high break-down 

strength, low loss factor, and small dimensions. 

Test Voltage up to 15 KV D.C. or ro KV R.M.S. 

Working Voltage up to 7.5;KV D.C. or 5 KV R.M.S. 

Radio Frequency Working Load from 2.5 to 15 KVA 

according to type. Capacity Range 2opF to i25opF. 

Made to Specification K.x 1o. Full details on request. 

UNITED INSULATOR CO. LTD. 
12-22, LAYSTALL STREET, LONDON, E.C.1 
el.: TERminus 7383 (5 lines) Grams.: Colonel, Smith, London 

OF LOW LOSS CERAMICS 

atiebiewe 
1. 

weisabiese„,wwf 
to cfiticaetatuierie f 

c tie* r. 
'11111 

* 

t 4e, 

6) e 

le 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. 

girieç7LISTIGAL 
MANUFACTURING CO. LTD. 
HUNTINGDON- TEL 361 

SUPPLIES 
have the following superior and 'brand new ELECTRICAL and INDUSTRIAL 
EQUIPMENT in stock and available for immediate delivery or collection. All 
prices nett cash. 

G.E.C. POWER PACKS (11CS.2332) for 60-watt amplifiers. A.C. mains 190250 
volts. Supplied with two U18 ()cram Rectilie.. Smoothed H.T. delivery 460 V. 
345 ma, and 6.3 v. for 8 heaters. Heavy duty output transformer is incorporated 
with primary to match four KT66 in parallel P.P. and secondary providing taps for 
2.5. 5, 7.5, 15 and 600 ohm loading. Very robustly built in closed chassis form, 
weight 48 lbs. £21 (caer. 5,-). \Ve have only 25 left. 
STEP-DOWN MAINS TRANSFORMERS. Prim. 200/240 v. (tapped) and sec. 5, 12 
and 17 v. at full 0 amps, 4916. POWER TRANSFORMERS. Prim. 230 v., secs. 
1700-0-1700 V. 400 in.a. and 6.3 v. 5 a., high insulation, finished with brackets and 
terminal panels, weight 55 lbs. £13 10s. (cam 5/•). 
"FUZIT" ELECTRODE WIRE JOINTERS. Both models again in stock I Place 
twisted ends of wire in jaws of tool-press and release trigger-instantaneous and 
perfect wire jointing. Complete with well-housed portable transformer (200/250 v.) 
and all leads, ready for use. Model 30 (for 50 to 30 SWG), £5. Model 20 (for 30 to 
20 0510), £23. (Pt. pkg./carr., either, 3/6.) Govt. number must be quoted for 
t1118  
LONDEX RELAYS. In 6in. by 4M. by 2110. metal housing. 230 v. A.C. coil with 
10 amp. Mercury " make" switching, 016. Also.same size with 6 v. D.C. roll 
and 15 amp. Mercury " make" switching, 57/6. Also unboused type with 230 V. 
A.C. coil and 3-pole change-over 6 amp, silver contact switching, 42/6. Also 0 v. 
D.C. coil with 3 amp. 2-pole " break" switching, 7/6. 
SLIDING RESISTANCES, 100 watts. Fully enclosed, 1311n. long. Following range 
now in stock: 400 ohms 0.5 amp., 200 ohms 0.7 amp., 100 ohms 1 amp.. 50 ohms 
1.4 amp., 10 ohms 3 amps., and 4 ohnàs 5 amps. Any one 25/-. Also a few, same 
size. 172 ohms, suitably graded for a current taper of 1 to 0.07 amps at 12 volts, 26/6. 
STAGE DIMMERS. Constantly rated and with carbon break Sicker switch and "" 
position. For controlling stated load from full bright to blackout at 220;240 V. With 
screw-motion drive and handwheel. 1,000 watts, £6 171. 66. 1,500 watts, £13 8s. 
(Pkg./caer., either, 6/6.) 
SOTHERMEL-BRUSH PIEZO-CRYSTAL MICROPHONES. In black bakellte 
housing 21M, dia., with plated mounting boss tapped ¡ in, thread, fitted Mt. screened 
lead. Hundreds sold to hnportant users. Only 42 -. Suitable FLOOR STANDS. 
collapsible, ext. to 5ft, gin. 45/6. TABLE STANDS, extending. chromium. 215-.. 
GOODMAN Ii,. P.M. MOVING COIL MICROPHONE/SPEAKER UNITS. High 
efficiency model with weighty alnico magnet. Imp. 12 ohms, 30/, Suitable 
MICROPHONE TRANSFORMERS, ratio 80/1, miniature type in mumetal box, 21/, 
CABINET SPEAKERS (0.E.C.), 6 watt, in service-grey wooden cabinet, P.M. Unit 
with transformer, 52 6. Also 10 watt in massive polished oak cabinet with 10in. 
P.M. Unit with transformer, £6 10s. (We cannot despatch these./ 
CENTRALAB T" PAD FADERS for Sound Projection (or other) control. Fo 
500, 200 and 50 ohms lines (3 models), controlling three channels. Last few at 
42:6 each. 

Will our customers please note that these premises will 
be closed from 24th JULY to 13th AUGUST inclusive 

ient for packingfpostage. 

M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1 

(Telephone : MUSeum 2958) 
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A new and mighty army marches with us in 
the van of progress — an army of electrons, 
harnessed, utilized after years ofpatient research 
and effort. This is the science of electronics, 
that tells us the hidden secrets of the farthest 
heavens and the smallest micro-organism; gives 
us new knowledge of the air we breathe, the 
food we eat, the clothes we wear, the homes 
we live in. 

The tiny electron, allied to industry, now 
regulates traffic, records high-altitude weather 
conditions, controls the machines and processes 
of many industries. It has brought new and 

spectacular advancements to milling and min-
ing, paper-making and paint production . . . 

The fields of application have no bounds. Each 
new discovery, each new application brings new 
possibilities in its wake. 
The Mazda Thermionic Valve, product of 
pioneering and electronic research, is revitaliz-
ing industry, bringing new light and methods 
to medicine and science. This is the birth of 
the Electronic Age . . . 

MAZDA valves 
FOR INDUSTRIAL, MEDICAL, RADIO, 

SCIENTIFIC AND DOMESTIC APPLICATIONS 

THE EDISON SWAN ELECTRIC CO. LTD., 155, CHARING CROSS RD., LONDON, W.C.2. 
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PHENOL BOARD 

SYNTHETIC RESIN BONDED BOARD 

WHY NOT SAY DELABON . . . IT'S QUICKER AND BETTER! 

frr HERE are a host of varying termsand descrip-
1 tions to identify what is known to the B.S.I. 

as " Synthetic Resin Bonded Paper—(Fabric)— 
Sheets." And " DELARON" is the name that 
has been given to that made by De La Rue 
Insulation Ltd. But it is more than just a name 
—it is your guarantee that the whole of the vast 
resources both in research and manufacture, of 
the De La Rue organisation are enlisted in its 
production. Our Technical and Development 

RELIA.OILITY 

Earnings ard savings go inta 
the British Banks. Experi-
ence has given the people 
confidence that this service 
will   let them down ... 

In the same way you 
can depend on 

QUALITY SOUND EQUIPMENT 
THE TRIX ELECTRICAL C. 1:.? 

1-5 MAPLE PLACE 

LONDON, W I 
Telephone:MU...YIP 58/ 7 

Reliability is the most important factor with Sound Equipment 
too—you can take Tris for granted in this respect, got the 
present, supplies are restricted to priority orders. 

Departments will gladly co-operate with you in 
determining the most suitable grade of" DELÀ-
RON " to meet your needs either for insulation 
or mechanical purposes. Fullest details, samples 
and prices gladly sent on request. 

DELARON 
LAMINATED PLASTIC 

"SOUND" BUSINESS 

OFFER 
TWO UNSURPASSED 

PUBLIC ADDRESS AMPLIFIERS 

WODEN "JUNIOR" 
15-watt 

Totally enclosed, solidly built 
instrument giving full 15-watts 
undistorted output. Impedance 
8 and 15 ohms. Input for gramo-
phone and moving coil micro-
phone. A.C. operation. 

WODEN are naturally 
engaged chiefly on war 
products, but welcome 
enquiries now, where 

licences and prior-
ities permit, for 
Amplifier Equip-
ment, "lacement 
Trans ormers, 

Special Power 
Packs, etc. 

WODEN " CLASSIC " 
50-watt 

An extremely robust and well 
designed totally enclosed ampli-
fier. Gramophone and moving 
coil microphone inputs. Output 
5, 15 and 250 ohms. The ideal 
amplifying system for A.R.P. 
purposes, dance bands, works, 
and all public address uses. 

PLAN YOUR POST-WAR REQUIREMENTS FOR 

SOUND BUSINESS WITH WODEN NOW. 
WOOER TRANSFORMER CO. LTD., Commonwealth House, 
New Oxford Street, London, W.C.1. Phone : CHAncery 6451 (3 lines). 
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Sickles Midget Transformer 
and Trimmer. 

WORLD'S LARGEST RADIO 
COIL MANUFACTURERS 
RADIO FREQUENCY INDUCTORS 

INTERMEDIATE FREQUENCY 
TRANSFORMERS 

RADIO FREQUENCY COIL 
CHOKES 

MICA COMPRESSION 
CONDENSERS 

AIR DIELECTRIC CONDENSERS 
MICA MOULDED CONDENSERS 

SICKLES SILVER CAP 
CONDENSERS 

GANGED PERMEABILITY TUNING 
COMMUNICATIONS EQUIPMENT 
F.M. EQUIPMENT PARTS 

U.H.F. RADIO EQUIPMENT 

SPECIAL ELECTRONIC 
EQUIPMENT 

The F. W. SICKLES Co. 
CHICOPEE, MASS., USA. 

RAYTHEON " FLAT" 

HEARING AID TUBES 

They fit inside a delicate ring, they are so 
small ; but they are mighty in dependable 
performance for hearing aid apparatus. 
Long lived with low battery drain, RAY-
THEON Flat hearing aid tubes give quality 
performance for electronic hearing aids. 

RAYTHEON 
PRODUCTION CORPORATION 
HEARING AID TUBE DIVISION 

Newton, Massachusetts. 

ARMY-NAVY E ' WITH STARS Awarded 
all four Divisions of Raytheon for Con-

tinued Excellence in Production. 

P R. PA A LLORY & CO. Inc. 

ALLOR 
VIBRATORS 
ARE ALWAYS DEPENDABLE 

Along every front 
Mallory has pioneer-
ed in Vibrator design 
to ensure safety, de-
pendability and long 
service. 

Mallory offers syn-
chronous and non-
synchronous Vibra-
tors for 6, 12 and 32 
volt Input, also a 
complete range of 
STRATOSPHERE' 
Vibrators plus the 
world famous Mal-
lory • VIBRAPACK 
(Regd. Trade Mark). 

Mallory engineers are at 
your disposal. 

* Vibrapack is a reg-
istered trade mark, 
the property of the 
P. R. Mallory & Co., 
Inc., Indianapolis, 
U.S.A. Units which 
do not bear this 
trade mark are not 
of genuine Mallory 
manufacture. 

P. R. MALLORY 8« CO. INC. 
INDIANAPOLIS, INDIANA, 

U.S.A. 
Radio and Electronics Division 

ALSO 
"MYKROY " CERAMIC INSULAT-

ING MATERIALS 

"IDEAL " RECHARGEABLE 
CELLS AND CHARGERS 

GENERAL ELECTRONIC VACUUM 
CONDENSERS 

FOR THE FUTURE 
These Manufacturers will help solve your 
post-war problems. 
Register your name now for full details which 
will be sent you when supply conditions again 
permit. 

FRANK 
HEAi 

LIMITED 
Kingsley Road, BIDEFORD, 

N. Devon 

•  
VICTORY 

PRODUCTION 

WHEN the mission of complete victory 
is accomplished, General Instrument 

will help " Win the Peace" by making 
the best use of still greater knowledge 
and experience in the manufacture of 

variable condensers and drives. 

THE GENERAL INSTRUMENT 
CORPORATION 

ELIZABETH, N.J., U.S.A. 

WO-WAY radio 
communica-

tion systems, like 
the plastic- cased 
beauty illustrated, 

are one of the new developments leading 
industrial designers are thinking of to 
speed the work of a busy post-war world. 
Applications of this compact, plastic-cased 
' walkie-talkie ' are almost unlimited. 
Naturally, this is only one of thousands 
of uses plastics will be put to after the 
war, but it will serve to remind you that 
post-war planning Is being done . . . 
Kurz-Kasch designers, engineers, tool-
makers and moulders . . specialists for a 
generation in plastic planning and mould-
ing will help you With your problems. 

KURZ-KASCH INC. 
Planners and Moulders for the Age of Plastics 

DAYTON • OHIO • U.S.A. 
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MICROPHONES 
High-grade moving coil microphones, 
heavy construction, chrome finish  £4 10 0 

Transformers to suit  £1 1 0 

Collapsible Floor Stands, for Band or 
P.A. work   £2 2 0 

SLOW MOTION DRIVES 
Dual-ratio drives to fit 1" shaft  
Ratios 6/1 and 100/1   

CONDENSERS 
Three-gang .00042 Ceramic Insulation 
Three-gang .0005 Bakelite Insulation 
with built-in dual- ratio drive (5,1 
and 801) 

Single .0002, .00016, .0001 Short wave 
tuning, ceramic insulation, all  

T.C.C. Electrolytic Bias 350 mfd. 25 v  
Can 2.r. r   
T.C.C. Paper 2 mfd. 250 v. square 
metal can 21" •' 1:?" ?,.;"   

T.C.C. Paper 8 mfd. 1500 v. Metal Can 

METERS 
A limited number of 0 I milliammeter 
(one milliamp full scale deflection) are 
available without priority. Flush 
mounting, 31" overall diameter. High-
grade movements, ideal as foundation 
meter for multi-range instrument  
Resistance 100 ohms 

To callers, or by post   

5 0 

10 6 

12 6 

5 0 

7 0 
36 

3 

£1 17 

  £2 17 

£2 18 

9 

6 

6 

6 

For laboratory and high precision measuring we 
confidently recommend Multi-range Universal 
meter type " E.44." Robustly made but great 
accuracy. Volts A.C. and D.C. to 1,000. Current 
1 ma to 10 amps. Resistance 010,000, 0 100,000 
and 0 I megohm. Full details from leaflet, send 
2¡cl. stamp, please. (Priority only.) 

14 Soho Street, Oxford Street, 

London, W.I 
Telephone : Gerrard 2089 

We are available 9 a.m. till 6 p.m. for OFFICIAL business, 
but please note our SHOP HOURS— I0 a.m. to 4 p.m. 

(Saturdays 10 a.m. to 12 noon.) 

H.T. UNITS IN iWESTALITE' 
Two new H.T. units in Westalite' selenium-
compound are now available for priority orders. Both 
types are suitable for a maximum output of 100mA 
and may be used either half-wave or voltage doubler. 
Maximum output volts H.T. 41 200 and H.T. 42 475 

at 100mA. 

WESTINGHOUSE g$ 
METAL RECTIFIERS 

WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 

Pew Hill House, Chippenham, Wilts. 

ze 
LOUDSPEAKER 
YOU KNOW BY EAR 

EVERY WAR EFFORT 
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to gelet m P enel 

Intensive research and experiment by scientists 
and technical experts in collaboration with the 
service departments have resulted in important 
developments in design and technique. To-day 
the output of Osram Valves is devoted to the 
war effort. But Osram Valves for maintenance 
of existing equipments are available. Consult 

  your usual supplier. 

One day— perhaps soon— the progress 
and developments that have been made 
will be of the greatest interest and 

o o o benefit to all. Then it will be, over to 
you — over 

stain 
Valves MADE IN ENGLAND 

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C4 
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Bi 

t 
-Type Paper Condensers in 
, ( U.K. Patent No. 506014 and 

application pending) are designed to operate 
continuously in extremely arduous conditions 
of temperature and humidity. 

BRITISH INSULATED CABLES LTD. 
Head Office: PRESCOT—LANCS. Tel. No: PRESCOT 6571 

OIV 
AND 

DIELECTRIC MATERIALS 
Cable, Condenser, Coil, Transformer and Resistance 
Impregnating, dipping, sealing, filling and finishing. 

TELEPHONE: WEST DRAYTON 2189 

ASTOR BOISSELIER 
Er LAWRENCE e 

MIDDLESEX OIL le LW,EMIL'Al WORKS 

•WEST DRAYTON, MIDDLESEX 

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

1 0 DON CENT-RA 
ADIO STORES 

MOVING COIL AMMETERS 

Centre Zero. 5 amp. 
Charge and Discharge. 
High grade instrument in 
well finished black case 
with bevelled glass top. 
2in. clear read-
ing dial 35 
MAINS TRANSFORMERS 

A special line of newly 
manufactured British trans-
formers. 300-0-300 v. at 
80 ma., 6.3 v. 3a., 
5 v. 2a. ••• ° I / u * Readers con send their orders with 
Post, etc., 1/3 extra. confidence. Bombs or no bombs, we carry 
EX-G.P.O. PLUGS, 1 6. on the good work I 

See previous aclets. for other useful items. 

23, LISLE STREET, °Mr LONDON, W.C.2. 

YAXLEY TYPE W/C SWITCHES. Sit.. 
spindles, 4-way, 3-bank, with shielded ose. 
section, 6/3 ; 5-way, 6-bank, with 
:i screened sections, 7/3 ; 3-way, 3 double 
banks, without shields, 4 6. 
100,000 OHM POTENTIOMETERS, it. 
spindle, 3 9. 
VITREOUS ENAMELLED RESISTORS. 

w.itt ,. 3 6. 
WIRE - WOUND POTENTIOMETERS. 

,h,11-•. Less switch. 5/6. 
LOUDSPEAKERS. ceiestion Sit.., with 
transformer, 29/6. Goodman' P.M. with-
out transformers: Sin., 30/. ; post and 
pack., 1/6 each extra. 
OAK SWITCHES. 21in. spindle, complete 
uith h t 4-wae, 2-bank, with Con-
n, tin.; 1.1oLk, 4- ; .4-way, 2-bank, 3/3. 
PLATINUM CONTACTS. Double Spring, 
111111111t1•11 CM ebonite, I/O. 
CONDENSERS. First-class, 0.1 mfd., 
i›11-1111,1, 5,000 v., working, only 11/6 each. 
MANSBRIDGE Type Metal-Gaud CON-
DENSERS, 350 v. WKG., 2 mfd., 4 x 1 x ir 
26 ; 500 V. WKG., 2 mid., 21rx 2 x r, 
56 ; mfd., 4 x l x 2", 4/6. 
LARGE CROCODILE CLIPS. 21 x tin. 
Powerful spring grip, 1/3 each or 12/. 
per doz. 
TWIN SCREENED PICK-UP LEADS, 
fitted 2 plugs, 8f t. 6in. long, 2 9. 

When they have 

finished their 

vital war service 

DAG EN ITE 

pERTRIX 
—the dependable BATTERIES 

will again be available 

to all 
FOR RADIO, CARS, MOTOR 

CYCLES, COMMERCIAL VEHICLES, AIRCRAFT, ETC 

Sales Concessionaires: HOLSUN BATTERIES LTD. 

237 Victoria Street, London, S.P7.2. 
1:110b 
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As sure as day follows night 

e.hen you order a hundred, thousand, 

ten thousand resistors— or for that matter 

any other vital radio component— you 

want to be certain that their characteris-

tics and performance will be uniform. 

It is not enough that they should 

be pretty much alike. They 

must behave identically. You 

have this certainty when-

ever you use Dubilier 

components—and the 

certainty too that their 

performance is not 

only uniform but 

uniformly high. 

Illustration shows 
Power wire wound 

Resistors. 

 DUBILIER  
CONDENSER CO. (1925) LTD. 

C. R. CASSON 5 
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INTRODUCING . . . OUR CUSTOMER 
The demands of John Bull are exacting. They need all our 
efforts . . . all our concentration . . . and all our skill. It 
is the least we can give. But because John Bull is our 
customer it means that for as long as he needs our services 
we cannot make R.S. Sound Equipment for your customers. 
We know you understand and believe you would not have 
it otherwise. You can rest assured, however, that when he 
says, " Carry on—business as 
usual," you will find us as 
ready and willing to give to 
you and your customers the 
same degree of service as 
we are proud to render to 
John Bull to-day. 

R. S Amplifiers, Ltd., 3-4, Highfield Road, Shepperton, Middx. 
Tel. : Walton-on-Thames 1019 

r)e 

AMPLIFIERS 

FOR THE 
RADIO SERVICEMAN 
DEALER AND OWNER 
The man who enrols for an I.C.8. 
Radio Course learns radio thoroughly, 
completely, practically. When he 
earns his Diploma, he will KNOW 
radio. We are not content merely to 
teach the principles of radio, we want 
to show our students how to apply 
that training in practical, every- day 
radio service work. We train them 
to be successful! 
Special terms for members of H.M. Forces. 

 You may use this Coupon  

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd. 
DEPT. SS, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.0.! 

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 Engi  

P.M.G. Certificates for Wireless Operators. 
Provisional Certificat. In Radio Telephony 

and Telegraphy for Aircraft. 
City and Guilds Telecommunications. 

Wireless Operator and Wireless Mechanic, R.A.F. 

Name  Age... 

.'ldress   

MICRO-VARIABLE 
CONDENSERS 
We are again able and 

The (VCX) Series Condenser 
can be mounted by means of 
three holes where both 
rotor and stator are required 
to be insulated from panel. 

pleased to invite enquiries 
for the range of Raymart 
Micro-variable Condensers. 
Features which have made these 
condensers famous over many 
years are :— 

HEAVY ALL BRASS CONSTRUCTION. 
BALL BEARING SPINDLE (ELEC-
TRICALLY SHORTED). 

, CERAMIC (RMX) INSULATION. 

SMOOTH OPERATION. 

FREEDOM FROM END OR SIDE PLAY. 

Models available are our Standard (VCX) 
and Midget (MCX) Series Condensers. 

Further details and prices supplied on application. 

AYMART 
CRAFT A CREED 

48, HOLLOWAY HEAD, BIRMINGHAM, 1. 
Telephone : Midland 3254. 

HIVAC LIMITED 
Greenhill Crescent. 

r,:r1., Harrow 0895 Harrow on the Hill. Middx. 
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e fir 
WHEN the ' jaws' of a Spire Nut grip the thread of a 

bolt, there's no letting go. The whole assembly is held fast—as though a trap 

nad been sprung. And indeed that is exactly what does happen. A Spire Nut 

tightens and locks itself, biting hard on the bolt thread. Send us along the 

details (parts or drawings) on any light assembly job, and \ ell see if 

Spire could make a better, simpler, quicker job of it. 

* A BETTER way of fixing 

THAT'S Fixed THAT!  

The NP 164 is the simplest form of plate-type Spire fixing. It looks 

small* and slim compared with the hexagon nut and washer it replaces, 

but it does the work of both of them more quickly, more firmly and 

more permanently. In other words it saves weight and material but 

increases security and simplifies assembly. No wonder that it is 

increasingly used throughout industry. 

the Simmonds Simmonds Aerocessories Limited • Great West Road • London • A Company of Group 
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As many of the circuits and 
apparatus described in these 
pages are covered by patent, 
readers are advised, before 
making use of them, to satisfy 
themselves that they would 

not be infringing patents. 

\Miniature LE. Transformers 
DESIGNED FOR MAXIMUM 

GAIN AND SELECTIVITY IN 

THE SMALLEST DIMENSIONS 

The coils are contained in enclosed pot-type 
iron dust cores, tuning adjustments being 
obtained by means of adjustable iron dust 
centre cores. 

Fixed tuning condensers are contained 
inside the screening can. 

The following frequencies are preferred 
standards but others are available for 
particular applications :— 

M.400 - - 460 Kc/s. M.405 - - 1.6 Mc/s. 
M.411 - - 2.1 Mc/s. M.415 - - 4.86 Mc/s. 

M.418 - - 9.72 Mc/s. 
Wartime restrictions prevent our accepting orders 
other than those covered by priority numbers. 

The illustration shows the actual size of the 
Unit which is provided with one hole 
fixing, the terminal wires being fed through 
insulated bushings which, in turn, prevent 
movement of the transformer when 
mounted in position. 

WRIGHT& WEAIRE LTD. 
HIGH ROAD, TOTTENHAM, N.I. 
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X-Rays 
There are no fanfares for him; no 

news-reels show him in action; he 
wields no weapons more lethal than a 
slide-rule. But he is instrumental in 
placing a great invisible power in the 
hands of others. 
He—and his colleagues of the research 

and development laboratories — have 
made it possible to see deep into the 
heart of the metal of vital things like aero 
engines and gun barrels, to make sure 
that no hidden flaws exist; they have 

given to doctors and surgeons an 
ally of ever-increasing power and scope 
for diagnosis and cure; to them belongs 
much of the credit for the part which 
mass radiography will play in the final 
elimination of the scourge of tubercu-
losis. 
He and his colleagues have contributed 

greatly to Philips leadership in the field 
of X-rays. Their knowledge and experi-
ence are of vital importance to the 
nation today. 

PHILIPS 
RADIO * LAMPS 

AND ALLIED ELECTRICAL PRODUCTS 
PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 (z$m 
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Monthly ConnwInte-b-ry 
International Broadcast Organisation 

OST people concerned with the techni-
calities of wireless must often have experi-
enced, during the years preceding the war, 

a feeling of intense disappointment at.the failure 
of broadcasting in improving international rela-
tions. Going a little farther, the more critically 
minded among us must have suffered under a sense 
of frustration in the belief that politicians and 
sociologists had failed to turn to better account a 
medium of such obvious potentialities for the 
general betterment of the world. We have given 
them the tools; have they seriously tried to make 
use of them ? 
What is spoken into the microphone is, it may 

be argued, no concern of the technician. But it 
will certainly be hi % function to provide not only 
the means but also the technical organisation for 
the kind of service that, we dare to hope, will one 
day enable broadcasting to play a far greater part 
than hitherto. Influenced by considerations such 
as these, we publish elsewhere in this issue details 
of a proposed scheme for an international broad-
casting system. It is believed to be the first 
attempt, worked out in considerable detail and on 
a large scale, to devise a broadcasting service on 
a truly international basis. 
The proposed European Broadcasting Alliance 

aims at establishing a service under international 
control which will provide every listener in Europe 
with a good signal, quite apart from anything he 
may receive from his own national service, which 
would be virtually unaffected by the scheme. To 
secure this object, and to make possible the recep-
tion of the service with cheap and simple receivers, 
the normal long-wave band ( 113o-I935 m.) 
would be devoted exclusively to this service. 
The political aspects of the matter, to say 

nothing of the task of devising programmes accept-
able to all the diverse tastes of Europe, presents a 
problem that cannot profitably be discussed here. 
But it is clear that some kind of organisation 
broadly on the lines of that under discussion is 
essential if international broadcasting is ever to 
become established as a real force in human affairs. 

The European Broadcasting Alliance provides at 
least the nucleus of a scheme that might be made 
to work—always provided that someone can find 
the right kind of modulation to impress on the 
carriers of its transmitters. That, after all, is the 
work of others, and Messrs. Hubert, Eckersley and 
Tenenbaum, the sponsors of the plan, are to be 
congratulated on working out a practical scheme of 
distribution. 

Electric Motor Interference.—It is probably true 
that the most widespread source of interference 
with broadcast reception is the small universal" 
AC/DC commutator motor, so largely used in 
vacuum cleaners and countless other domestic 
electrical appliances. Contributors to this journal 
have suggested that much of this interference could 
be avoided by substituting, where possible, AC 
induction motors. This suggestion was considered 
at some length in our July issue, and the conclu-
sion was reached that the single-phase induction 
motor is strictly limited in its applications, though 
no doubt its somewhat wider use would improve 
matters. 

Another suggestion for reducing interference 
from motors is made in a recent article in The 
Electrician, from which we print extracts on 
another page. It concerns the use, in domestic 
appliances, of three-phase AC motors, which are 
free of many of the objections of the single-phase 
induction type, and are equally interference-free. 
Unfortunately, three-phase supplies are not avail-
able, under existing regulations, to domestic con-
sumers, the voltage between conductors being 
limited to 250. It is argued, however, that this 
regulation is archaic, and that there is no valid 
reason, on grounds of safety, why it should not 
be amended. • 
Although the widespread provision of three-

phase supplies to domestic premises would involve 
considerable changes in our system of electrical 
distribution, the proposal should not be ruled out 
on that score, as, after the war, there will be many 
opportunities for making such changes. 
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MAGNETIC RECORDING 
A Simple Exposition of the Principles Involved 

RECORDED items now play an 
increasing and recognised 
part in sound reproduction, 

and though many systems have 
been developed, most of these aim 
at producing permanent results. 
In certain fields, however, a per-
manent record may not be neces-
nary or may be uneconomical, and 
it is then a great advantage to be 
able to " erase" the record and 
so use the same sound carrier re-
peatedly. Many instances arise 
where a topical event occurs at an 
inconvenient time for immediate 
reproduction, but may not justify 
the making of a permanent record. 
The magnetic recorder has already 
proved its worth in the battle 
zones of North Africa and 
Italy», 15 , and for this type of 
work it offers the great advantages 
of being extremely robust and 
practically unaffected by vibra-
tion; it can operate in almost any 
position, and recordings of con-
siderable length can be made with-
out breaks. A portable recorder 
has been developed by General 
Electric in the United States 
which operates from batteries, 
weighs only nine pounds, and has 
been successfully utied in aircraft. 
Magnetic recording machines have 
also been used for the dictation of 
correspondence and instruc-
tions.2, a. 

TO DC 
SUPPLY 

RF.WIND 

TO AMPLIFIER 
OUTPUT 

ERASE RECORD REPRODUCE 

STEEL TAPE 

TO INPUT 
OF 

AMPLIFIER 

RECORD 

Fig. 1. Essentials of a magnetic 
recording system. 

The principles of magnetic re-
cording have been known for 
many years, and the original 
" Teegraphone" (patented by 
Poulsen in 19oo) was based on 
them.' Since then the develop-
ment of this system for recording 
speech or music appears to have 
been neglected for a considerable 
time, and only during the past 
twelve years is any record of note-

By G. L. ASHMAN 

worthy progress to be found. 
Much experimental work has been 
carried out on the Continent dur-
ing this time, but little informa-
tion on the subject has appeared 
in this country, and the following 
outline of the system may there-
fore serve as an introduction. 

Referring to Fig. r, it will be 
seen that the steel tape or wire is 
drawn past three " heads " in suc-
cession. These " heads" consist 
of coils with soft iron cores, the 
latter being held in contact with 
the tape and providing the link 
between the recording medium 
and the amplifier. Variations in 
the current flowing through the 
" recording" coil cause changes in 
the local magnetic condition of 
the tape which retains them for a 
considerable time. When the tape 
passes the " reproducing" head 
the varying magnetic flux set up 
by the moving tape induces small 
EMFs, which are then amplified 
in the usual way. The coil of the 
" erasing " head is fed with steady 
direct current, and by bringing the 
tape up to the magnetic saturation 
point removes traces of previous 
recordings. It will be obvious that 
all the heads are not in use at the 
same time, suitable switching be-
ing used to connect those actually 
required. One notable disadvan-
tage common to any tape system 
is that the tape must be rewound 
before reproduction is possible. 
Let us now consider the mag-

netic process in some detail. The 
magnetising force set up by a cur-
rent is proportional to the strength 
of the current, and is measured in 
dynes per unit pole, usually de-
noted by the symbol H. The 
intensity of the resultant field is 
represented by lines of force per 
square centimetre being denoted 
by B = ell, where pi is the perme-
ability of the material through 
which the lines pass. In air ,11 is 
taken as unity so that B = H, but 
in paramagnetic material such as 
iron, steel and most ferric alloys, 
the induced field has many more 
lines per unit area than the induc-
ing field; in other words, B is 
much greater than H, the ratio 

B/H being equal to the perme-
ability. 

If a curve is plotted of the vari-
ation of B with H for the com-
plete cycle of magnetisation, the 
familiar hysteresis loop is ob-
tained, which is characteristic of 
the material being examined (Fig. 
2). Commencing with the mag-
netic material in an unmagnetised 
condition, a steadily increasing 
magnetising force H will give rise 
to an induction B in the material 
along the branch A of the curve. 

INDUCTION B 

S. 

Fig. 2. Typical hysteresis loop. 

MAGNET IS ING FORCE H 

This induction .increases until the 
magnetic saturation point of the 
material is reached at S, and 
thereafter any further increase in 
H produces no further increase in 
B. If, however, the magnetising 
force is reversed, the induction no 
longer follows curve A, but will 
instead trace the branch C of the 
hysteresis loop. It will be noticed 
that when the magnetising force 
reaches its zero value a certain 
amount of induction R (called the 
residual induction) still remains in 
the material, and to restore the 
material to the point E where the 
induction is zero requires a mag-
netising force in the opposite sense 
to the original known as the coer-
cive force G. A further increase 
in this reverse force will cause 
saturation of the material with 
opposite polarity at the point S'. 
Completion of the hysteresis loop 
is obtained by again reversing the 
direction of the magnetising force. 

S. J. Begun has shown" that if 
at some point in the cycle, such as 
K the magnetising force is reducéd 
to zero, the induction in the 
material does not retrace the curve 
along C to R, but ,follows the 
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ascending curve P to the point M 
and also that this minor curve 
cannot be retraced by the appli-
cation of a reverse magnetising 
force but that the curve Q will be 
traced instead. From this it is 
readily seen that the magnetic 
processes are not reversible and 
that the result of subjecting the 
material to a magnetic flux is 
determined by its previous mag-
netic treatment. 

If the magnetic circuit is not 
completely closed demagnetisa-
tion occurs and the induction in 
the material is greatly reduced. 
This effect is most marked in 
magnets whose length is small 
compared with their cross-sec-
tional area, and since the coercive 
force is a measure of the ability 
of the material to resist demag-
netisation, it is obviously very 
desirable to use magnetic 
materials with a high coercivity 
when very short magnets are in-
volved. This requirement can be 
met by using steel tape of high 
carbon content or a special tung-
sten-steel alloy. 

Pole Piece Design 
Since the pole pieces form the 

connecting link between the tape 
and the reproducing amplifier, the 
material to be used and the form 
these should take are of great im-
portance. A material having low 
hysteresis loss is essential, as 
during reproduction the pole 
pieces are subjected to a rapidly 
varying magnetic flux; and as 
the latter is quite weak the repro-
ducing pole pieces should have the 
lowest possible reluctance. During 
the recording process the pole 
piece must handle a considerable 
induction if the full magnetic 
range of the tape is to be utilised. 
Practical experience by workers in 
this field has shown that lamin-
ated pole pieces of Mumetal or 
Permalloy are satisfactory, 
especially when they have a larger 
cross-section towards .the middle 
of the coil." Ths construction is 
more effective, as, owing to the 
presence of leakage flux during 
the recording process, the inten-
sity at the pole tip is different 
from that nearer the middle of 
the coil. 

Referring now to the actual 
recording operation, it will be re-
called that the tape is magnetic-
ally saturated at the " erasing" 
head, its condition after leaving 

this head being as shown in 
Fig. 3, where OR represents the 
residual magnetism in the tape. 
This diagram corresponds to part 
of the complete loop of Fig. 2. 

As pointed out by Begun, the pro-
cess of recording may be com-
pared with the action of a Class A 
amplifier, and, as in that case, it 
is essential to operate about a 
point as near the middle of the 
straight part of the characteristic 
as possible in order to avoid dis-
tortion due to non-linear opera-
tion. To bring about this condi-
tion the signal current is superim-
posed upon a polarising current, 
the field from the latter being 
represented by OP. If now any 
point A on the curve traced by 
the recording current is considered 
it will be seen that this current 
takes the magnetic condition of 
the tape to the point B. The tape 
now leaves the recording head 
and since the magnetising force is 
reduced to zero, the induced mag-
netism rises through the minor 
loop to C, this being the final con-
dition of that particular paint on 
the tape. Every point on the 
curve representing the recording 
current may be similarly plotted, 
and in practice it is found that the 

SIGNAL CURRENT , 

' Fig. 3. Recording characteristic 
showing minor ascending loops. 

distortion introduced by the minor 
loops is negligible. It is obvious 
that the material used for the tape 
should have a hysteresis loop with 
a long straight portion to provide 
a wide working range with little 
distortion. 

It will be realised that the fore-
going discussion only applies when 
a small part of the tape is sub-
jected to only one momentary 
value of magnetising force. This 
condition is not attained in prac-
tice since a small area of the tape 

is under magnetic influence for a 
finite length of time, determined 
by the thickness of the pole 
pieces, the speed of the tape, and 
the magnetic focusing effect. 

In the case where two pole 
pieces are used exactly opposite to 
each other on either side of the 
tape (perpendicular recording) the 
small area of the tape receives a 
continuous magnetic influence all 
the time it is in contact with the 
pole pieces. As mentioned pre-
viously, the magnetic processes 
are not reversible and this causes 
the final induced magnetism in the 
tape to be determined by the 
highest magnetising force to which 
it is subjected, rather than by its 
position relative to the pole 
pieces. This results in a " blur-
ring " of the recorded signal which 
is worse for the higher frequencies, 
and is one factor limiting the fre-
quency range of this method of 
recording. 

In longitudinal recording the 
pole pieces are offset and there is 
then a focusing of the magnetic 
flux along the tape (Fig. 4). In 
this case the distortion just men-
tioned is- governed more by the 
offset of the pole pieces than by 
their thickness. 
We now have to examine the 

reproducing process, the case of a 
perpendicular recording being con-
sidered first. The external mag-
netic flux from the tape induces 
EMFs in the coils surrounding 
each pole piece, the voltages pro-
duced being proportional to the 
rate of change of magnetic flux 
through the pole piece. If we 
assume that during the recording 
the maximum flux density has 
been maintained at a constant 
value irrespective of frequency, 
the voltages induced in the coils 
should increase by 6 db. per 
octave until the point is reached 
where the width of the pole piece 
is of the order of the recorded 
wavelength. In spite of the fact 
that the external flux pattern is 
modified somewhat by the 
presence of the pole pieces, it has 
been found in practice that for 
the longer wavelengths a 6 db. 
increase per octave does actually 
exist. It can be shown that in 
longitudinal recording the (re-
corded) external flux increases by 
6 db. per octave, consequently the 
voltage induced in each coil 
under ideal conditions should in-
crease by rz db. per octave. 
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Magnetic Recording— 
Owing to the varying lengths of 
the recorded magnets and the 
offset of the pole pieces, the rela-
tive phases of the induced volt-
ages vary with the recorded wave-
length, and if two coils are being 
used for reproduction a phase con-
trol network is necessary to 
achieve the best results. Begun 
states that satisfactory results 
may be obtained when two pole 
pieces are used if the coil is 
omitted from one of them, this 
arrangement ensuring better pene-
tration of the flux through the 
- active " pole piece. Such pole 
pieces would be offset when re-
producing longitudinal recordings. 
The theoretical increase of 

12 db. octave for this type of 
recording only appears to be 
obtained in practice at very low 
frequencies. The two main 
reasons for this are the tendency 
for shorter signal magnets to be-
come demagnetised and the re-
duced flux penetration of the pole 
pieces at higher frequencies. It 
has already been mentioned that 
the finite dimensions of the pole 
pieces introduce a form of distor-
tion, and it can be shown that 
during the reproducing process 
this may to some extent be com-
pensated if the tip of the pole 
piece is of the same order of thick-
ness as that used when recording, 
or as the offset in the case of 
longitudinal recording. 

Wireless World 
Practical design details are 

obviously outside the scope of 
this introduction, but there are 
one or two points that should be 
mentioned in concluding. Either 
wire or tape may be used; wire 
has the great advantage of only 
needing a small space when coiled 
but special mechanical arrange-
ments are required to ensure even 
coiling Difficulties also arise 

POLE PIECE 

FLUX LINES 
THROUGH TAPE 

TAPE 

Fig. 4. Distribution of flux in 
longitudinal recording. 

from excessive wear on the pole 
pieces. Tape, on the other hand, 
occupies more space, but does not 
require any special " feed " 
arrangement when being wound. 
It has the added advantage that 
a definite relationship is main-
tained between the pole pieces and 
the sound carrier. As with any 
other system of recording, it is 
most essential to keep the speed 
as constant as possible to reduce 
" flutter " to the minimum. 

- It is hoped that those suffi-
ciently interested to pursue the 
subject further may find the 
appended selection of references 
useful. Some of these have 
already been specifically men-
tioned, the paper by Begun in 
particular having been drawn 
upon for much of the foregoing 
information," while the others 
are of general interest. 
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STANDARD WARTIME SETS 
Details of " Civilian" Broadcast Receivers 

A CCORD1NG to a statement from the Radio Manufac-
1-1. turers' Association, a quarter of a million of the long-
promised " standard" broadcast sets are to be made 
during the next twelve months. There will be two 
models of the Wartime Civilian Receiver, as it is officially 
called; an AC set costing £ 12 3s. 4d. complete and a 
battery version at £ to tgos. exclusive of batteries. Prices 
include purchase tax, and distribution will be through 
normal trade channels, but, as the sets are produced by 
co-operative action of the industry they will not bear the 
names of their individual makers. 
Both sets cover the 200-560-metre waveband only, and 

are fitted with 64m, permanent-magnet speakers. The 
AC model, for 595-25ov., 50 c/s only (shown in the 
accompanying illustration), has a 3-valve (plus rectifier) 
circuit, with frequency-changer, IF amplifier, a 
Westector as second detector and pentode output. 
Delayed AVC is included. In the battery version, 2-volt 
valves are used throughout; the first two function as 
frequency-changer and IF amplifier, while the third is 
a double-diode-triode providing rectification, AVC and 
AF amplification; the output valve is a pentode. 

It should perhaps be noted that, as the receivers are 
subject to purchase tax, the popular practice of referring 
to them as " Utility " is incorrect. 
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tions on each of which the opti-
mum frequency is used, or, alter-
natively, provide quite different 
routes which avoid the disturbed 
regions. 

In the world-wide network of 
communications operated by 
Cable dc Wireless, Ltd., the tem-
porary interruption of a radio 
link is normally covered by a 
cable link; equally it is a normal 
procedure to cover a cable inter-
ruption by a direct wireless link. 
However, there are now cases 

when such cable interruptions are 
of long enough duration to over-
lap the interruption of direct wire-

(Assistant Engineer-in- Chief, Cable and 

r ERE are very few long-
distance radio - telegraph 
links on which communica-
tion can be maintained 

throughout the day; there are 
usually periods of interruption 
which vary considerably in 
length, due to a variety of causes. 
Such interruptions may occur 
when the optimum frequency for 
the route is changing so rapidly 
that it is not practicable to pro-
vide additional frequencies for 
short periods of communication. 
In other cases the interruption 
may be due to the fact that there 
is no single frequency which *ill 
cover the route owing to diverse 
conditions of daylight and dark-
ness. In addition to the forego-
ing predictable breaks, there are 
also interruptions caused by iono-
spheric storms. 

Interruptions in communica-
tions often occur at times when the 
traffic load is light and may not 
be sufficiently long to warrant 
special measures; there are, how-
ever, instances where the inter-
ruptions occur at times of peak 
loads and cause serious delay to 
telegraph traffic. 

World map, reproduced from the July issue of Wireless World, showing radio-telegraph relay circuits discussed in 
the test. 
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RADIO-TELEGRAPH RELAYS 
Automatic Re-transmission 

of Signals 
By J. A. SMALE, 

A.F.C., B.Sc., M.1.E.E. 
Wireless Ltd). 

A Marconi short-
wave triple 
diversity re-
ceiver, as used 
at automatic 
relay stations. 
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Such condi-
tions will be 
found on cir-
cuits between 
the Antipodes 
where, for long 
periods daily, 
direct communication is impos-
sible because of the widely differ-
ent frequency requirements on 
various parts of the route. ' Long 
interruptions of a more random 
nature are often experienced on 
routes which pass near to the 
magnetic poles and are affected to 
a much greater extent by iono-
spheric storms. 
While breaks in continuity of 

communication can be minimised 
by the provision of additional fre-
quencies there are some cases 
where the only palliative is the 
use of relaying stations which 
either divide the route into sec-

Perth 

MCLBOURNE 
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less links, and when the load of 
traffic is too great to be handled 
over other and more circuitous 
cable routes. 

In these cases it has been neces-
sary to provide alternative high-
speed wireless routes via relay 
points. The idea is not new and 
has developed naturally from the 
radio control of apparatus. For 
instance, in 1925, when an inter-
ruption occurred due to political 
disturbances, the Marconi long-
wave transmitter at Clifden, in 
Galway, Ireland, was *controlled 

Modern short-wave transmitter designed for unattended automatic 
operation on four spot frequencies. This Marconi gear has an aerial out-
put of 2o kW ; the two output pentodes can be seen through the open 

doors. 

by a long-wave transmitter at 
Ongar, 20 miles from London. 

Since 1930 the Marconi short-
wave beam circuit between Lon-
don and Montreal and between 
Montreal and Melbourne, have 
been inter-connected on occasions 
to provide a relay circuit be-
tween London and Melbourne 
when the direct London-Mel-
bourne beam has been inter-
rupted. But, unfortunately, the 
London-Montreal route is itself 
one of the least reliable, due to 
its proximity to North Magnetic 
regions. Accordingly, in 1939 a 
relay station was set up at the 
cable station on Ascension Island, 
in the South Atlantic, and the 
London-Montreal circuit pro-

Wireless World 
vided by two substantially North-
South routes instead of by one 
across the North Atlantic. These 
routes are shown on the accom-
panying map. 
The success of this scheme was 

so marked that further possible 
relay sites were examined. An 
installation at Singapore was in-
terrupted by war events, but 
plans were immediately laid to 
provide relay stations at Barba-
dos, West Indies and Colombo, 
Ceylon. 
The war in the Far East and 

the loss of cable routes in that 

area made it important to improve 
the radio links between England 
and Australia. 
The first step was to transfer the 

Australian terminal during certain 
hours from Melbourne to Perth 
and connect the latter by land-
lines to Melbourne and Sydney; 
later the landlines were replaced 
by radio and Perth became a 
radio relay station. 
As was stated in the July 

Wireless World, the following 
relays are now available :—(a) 
London-Melbourne, relayed at 
either Perth, Montreal, Barbados 
or Colombo. (b) London-Montreal, 
relayed at Ascension or Barbados. 
The programme of working 

these circuits is approximately as 

follows, the times being GMT 
throughout: On the London-
Melbourne circuit, during the 
Northern Hemisphere winter, 
direct working is possible from 
0700 to 1200 on 11.5 Mc / s. on the 
long Great Circle route; i.e., the 
route via the West Indies. At 
1200 the route is changed to the 
short one via Russia and the 
Dutch East Indies, still on 11.5 
Mc / s. 
At about 19oo the frequency 

becomes too low for the Melbourne 
end, which is coming into Sum-
mer daylight and too high for the 
Winter darkness approaching at 
the London end; both direct 
routes are therefore interrupted 
until 0700. 
A London-Perth circuit is avail-

able on 9 Mc/ s until °roc), 
when it gets too light at Perth, 
and the Perth-Melbourne circuit 
is worked on ii Mc / s. 

Barbados Relay 
At (moo the route between Bar-

bados and Melbourne opens on 15 
Mc./s, changing later at 11.5 
Mc / s and the London-Barbados 
circuit, already working on 8 
Mc / s completes the relay, chang-
ing later in the night to 5 Mc / s. 
During summer (Northern 

Hemisphere) conditions are re-
versed; from 1600 to 2400 the 
direct circuit is worked via the 
short route, and from 2400 to o800 
on the long route, both on 11.5 
Mc / s. From o800 to 1600 the 
London end is too light on either 
routes, while the Melbourne end 
will not permit a higher fre-
quency. 
The Barbados-Melbourne link is 

workable from o800 on 8 to ix 

Mc / s, but the frequency require-
ment on the London-Barbados 
circuit is changing too rapidly to 
permit a satisfactory circuit until 
about moo, when the relay be-
comes possible. A circuit is avail-
able London-Perth on 18 to 14 
Mc/ s and the Perth-Melbourne 
circuit on ii to 8 Mc / s completes 
the relay. 
The programme via Colombo is 

somewhat similar to that via 
Perth. 
The difficulty on the London-

Montreal route is not one of con-
flicting frequency requirements 
along its course, but is due to 
severe geomagnetic disturbances 
in the northern latitudes at the 
Canadian end. 
These disturbances are more 
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frequent during the period of 
maximum sunspot activity and 
lead to the use of lower fre-
quencies; but in winter during the 
present part of the sunspot cycle 
the optimum frequency is already 
low so that there is no margin for 
decrease of frequency. 
Consequently most winter 

nights and, if there is sunspot 
activity, many winter days, pre-
sent impossible conditions. 
By working south from Montreal 

much improvement results. The 
London-Ascension circuit is work-
able on 18 Mc /s in daylight and 
9 Mc / s at night except for the 
period o600 to ogoo. The Ascen-
sion-Montreal circuit is workable 
on 13 to 14 Mc / s during the day 
and 8 to 9 Mc / s at night for a 
similar period. 
The o600 to ()goo period can be 

covered on the London-Barbados-
Montreal relay using 5 Mc / s. 
The effectiveness of relay work-

ing on the London-Montreal cir-
cuit can be judged from the fact 
that, for January and February, 
1944, the hours of no communica-
tion were reduced from 57 per 
cent. to 26 per cent, by means of 
the Ascension relay, and when the 
Barbados relay started in March 
a further 6 per cent. reduction was 
obtained. 

Relay " Mechanism " 
At relay stations the plant pro-

vided is similar to that installed 
at the terminal stations; relaying 
is accomplished by feeding the 
output of the receiving equipment 
into the transmitter which is 

RECEIVING STAT ION 

telegraph office to operate a 
telegraph printer or a high-speed 
morse recorder, is used instead to 
actuate a telegraph relay which 
controls the radio transmitter. 
The general arrangement is shown 
in Fig. 1. 
The equipment is of conven-

tional pattern, the transmitter 
having an aerial power of to to 
30 kW and being connected to a 
directional aerial. The receivers 
are of the diversity type with two 
or three spaced directional aerials. 

In diversity reception advantage 
is taken of the fact that fading will 
not usually be simultaneous on 
aerials spaced about io wave-
lengths apart; by combining the 
signals from two or three aerials 
so spaced it is possible consider-
ably to improve the ratio between 
signal and noise as compared with 
a single aerial. The signals from 
the spaced aerials are fed via 
coaxial cables into separate radio 
receivers, the output circuits of 
which are brought together in a 
combiner and fed to a recording 
unit which operates a telegraph 
relay. The combiner is arranged 
as an automatic switching device 
to select the stronger signal and 
reject noise and signals of lower 
amplitude. 
" Commercial "-type receivers 

are employed; these are rather 
elaborate and are usua 11 y 
assembled in groups of two or 
three for diversity reception. 
Each receiver has an individual 
radio-frequency amplifier for each 
range to be covered, the total fre-
quency range being 3 to 24 mega-
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r. Block diagram showing typical arrangement of an automatic 
relay station. 

working into the second leg of the 
complete radio link. In other 
words, the received signal, which 
would normally be passed over a 
landline channel to the radio-

cycles in three stages. The pro-
vision of individual amplifiers 
obviates coil switching and per-
mits a better layout than would 
be possible with several ranges 

incorporated in a single amplifier. 
The intermediate-frequency ampli-
fier has a midband frequency of 
450 kc/s, crystal filters being used 
for the narrower bands required 
for telegraphy; additional wider 
bandwidth filters are provided for 
telephony. The normal telegraph 
filter bandwidth is woo or 2000 
cycles bandwidths less than 
about moo cycles would cause 
distortion of the signals by 
attenuation of the signalling side-
bands. Among the auxiliary func-
tions provided on the receiver 
group is automatic tuning control 
to compensate for any variations 
of frequency in the transmitter or 
receiver oscillator. 
The intermediate-frequency sig-

nal is fed into the combiner unit, 
where the strongest signal is 
selected and passed to the record-
ing unit. One function of these 
units is to correct the distortion 
introduced during propagation of 
the radio signal. The transmission 
of radio signals usually takes 
place via a number of different 
paths and considerable distortion 
of the received signal is brought 
about by the differing arrival 
times of the various signals. For 
example, the signal may be trans-
mitted simultaneously by single, 
double and treble reflections from 
the F layer, each reflected signal 
arriving at the receiving aerials 
at different angles, having 
traversed paths of different 
lengths. Differences in arrival 
time between successive rays may 
exceed one millisecond, and in the 
event of three rays being received 
the telegraph signal may be 
elongated by two milliseconds or 
more. A morse dot at a medium 
speed of 125 w.p.m. has a dura-
tion of zo milliseconds, and the 
distortion may therefore amount 
to a 20 per cent, increase in its 
length. The effect is known as 
multiple or multigraph reception. 

Corrector Circuits 
The combiner unit incorporates 

a diode signal rectifier and a diode 
control rectifier, the control diode 
providing a steady bias to the 
signal rectifier which is in opposi-
tion to the signal. The result is 
that the recording unit receives 
a signal which is a fixed per-
centage of the original signal peak 
voltage, and as successive re-
flections of the signal also suffer 
more attenuation it is possible to 
arrange for most of the multiple 
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signals to fall below this per-
centage and, in effect, receive one 
reflection only. This will apply 
during stable propagation con-
ditions, but for long periods daily 
conditions exist where the ampli-
tude relation of the various rays 
is extremely variable and only 
partial correction is achieved. 
However, the control diode does 
effect the rejection of the lower 
order amplitude signals and, of 
course, assists in reducing the 
effects of noise. 
The recording unit is a special 

form of DC ampli-
fier where circuits 
are provided which 
limit the amplitude 
of the signal irre-
spective of the 
degree of fading 
and also correct 
the signal by re-
moving any time 
increment intro-
duced by the mul-
tiple reception 
-vhich may not 
have been cor-
rected by the com-
biner unit. Limit-
ing is carried out 
by a triode valve 
the feed of which 
is reduced to zero 
by the signal, any 
further increase of 
signal having no effect. A 
variable time constant circuit 
permits of the adjustment of the 
signal time to compensate for the 
multiple distortion. The basic 
circuit of the combiner and re-
cording unit is illustrated in 
Fig. 2. 
When the percentage distortion 

is constant the requisite amount 
of correction is applied, but unfor-
tunately it is sometimes extremely 
variable, and despite the pro-
vision of the special correcting 
circuits there will often be an 
irreducible variable distortion on 
the telegraph signals which is 
applied to the radio transmitter at 
a relay station. 

Multiple Relays 
Distortion on relay links is 

additive; it is not possible to relay 
the signals indefinitely and usually 
a single relay is all that can be 
attempted. Similarly with fading 
and interference, the effects on 
each link are additive, and poor 
working over one link of a relay 
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system can only be tolerated if 
the remaining link is working well. 
It does happen that either link 
can be operated with occasional 
repetition for errors, but if the two 
links are joined the aggregate 
deterioration is sufficient to pre-
vent the complete circuit being 
worked. Under such conditions 
the solution is to operate each 
link separately and relay traffic 

FROM 
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Fig. 2.—Basic 
circuit of 
combiner and 
recording unit. 
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by wireless to Montreal; one of 
the two channels is, when neces-
sary, devoted entirely to traffic 
going to Montreal; if not imme-
diately, then when the Barbados-
Montreal circuit is re-established. 
The possibilities of radio relay-

ing are many; unfortunately 
there occur too frequently such 
devastating ionospheric disturb-
ances that cannot be overcome 
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CONTROL 
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by ordinary retransmission. 
This method has other advan-

tages; for example, it may hap-
pen that although onward trans-
mission may not be immediately 
possible, it will be possible before 
the direct circuit recovers, and 
consequently traffic can be stored 
at the relay station for a short 
time. This system is particularly 
useful if the relay station is able 
to receive by automatic means 
instead of by morse recorder or 
undulator. Not only can these 
automatic systems produce a 
printed slip of the messages, but 
they also produce a perforated 
tape ready for use in a forward-
ing transmitter. The London-
Barbados circuit is worked on 
this principle, the one radio 
channel providing two telegraph 
channels with either printers or 
perforators on each, 
At Barbados the perforated slip 

is used to forward the messages 
by cable to various points in the 
West Indies and Jamaica, to 
South America also by cable and 

SUBSEQUENTLY TO 
TELEGRAPH RELAY 

even by relaying. It is then that 
the same technique developed to 
provide automatic relaying be-
tween cable and radio becomes a 
powerful tool in the preservation 
of long-distance communications. 

100 YEARS OF MORSE 

IN the Wireless World booklet 
" Learning Morse" we say: " It is 

a tribute to the genius of Samuel 
Morse that . . . the code he devised 
in 1832 has survived for over roo years. 
True, the original ' American morse' 
has undergone modifications, but the 
basic conception remains." 
Although the Morse system of 

telegraphy was conceived in 1832, it 
was not until 18;4 that, thanks to a 
grant from Congress in 18,13, the in-
ventor was able to demonstrate it over 
a line between Washington and 
Baltimore. The centenary of this 
event has now been celebrated in 
America by the dedication by Congress 
of a plaque to Morse's memory in the 
building that constituted one terminal 
of the line. Commenting on the event, 
QST says: " His was the first success-
ful telegraph, the first successful code, 
and from his work have flowed many 
of the marvels of to-day's communica-
tions structure." 
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Reducing 

MACHINE-MADE INTERFERENCE 
Three-phase Motors for Domestic Use? 

JN recent issues of this journal contributors have discussed the 
possibility of reducing interference 
with radio reception by the substi-
tution, in domestic appliances, of 
the conventional universal com-
mutator motors by those of the 
induction type. But, although it 
is agreed that for some applica-
tions single - phase induction 
motors might be more widely 
used, it was pointed out in our 
July issue that they have many 
limitations. 

Eliminating " Universal Motors" 
In The Electrician for June 2nd, 

" Supervisor" discusses the ques-
tion of interference from domestic 
appliances, and makes some inter-
esting suggestions as to the post-
war use of three-phase motors 
which are free of many of the 
objections of both the commutator 
and single-phase induction types. 
He says: " One of the root causes 
of severe radio interference is the 
employment of the single-phase 
series-wound motor for domestic 
appliances of the vacuum cleaner 
class. This type of machine will 
always cause serious interference 
to radio reception except possibly 
under expert local attention and 
at considerable expense for the 
necessary equipment. An oppor-
tunity seems to have arisen at this 
time, when the whole matter of 
domestic installations is under re-
view, to consider the elimination 
of this type of motor, and its 
replacement with a simple three-
phase motor for post-war equip-
ment; consideration might be 
taken as far as making the domes-
tic ring main a three-phase circuit. 
Apart from the important matter 
of freedom from interference with 
radio and television reception, and 
the later short-wave services 
visualised . . . this step would 
result in cheaper appliances 
and greatly reduced maintenance 
costs. 
"What is the objection to 

the introduction of three-phase 
supplies into domestic premises? 
It is held that the presence of 

400V constitutes an added danger 
for the consumer, but is this really 
the case? There is small chance 
of a shock between phases for the 
average Consumer, and the pos-
sibility of shock to earth remains 
exactly the same as with 23oV 
single-phase supplies. In fact, it 
might be claimed that the latter 
risk is reduced, in that more 
robust apparatus is employed, in 
the shape of a three-phase motor 
instead of a single-phase motor 
with flimsy brushgear and wound 
armature; insulation failure of our 
present type of domestic motor 
may be said to be fairly frequent. 
" If the presence of 400V is the 

stumbling block, this could be 
reduced to some lower pressure 
without difficulty. For instance, 
there are devices on the market 
for the operation of three-phase 
motors from single-phase supplies, 
and a domestic form could no 
doubt be developed. Alterna-
tively, a double-wound trans-
former might be installed, reduc-
ing the pressure to the three-phase 
ring main to 23oV between 
phases; portable lamps would be 
wired to tap two phases only. 
The presence of the double-wound 
transformer would eliminate the 
possibility of earth shock, and 
sockets would remain three-pin as 
at present. The cost of the trans-
former might constitute an objec-
tion, but this would cost little 
more than semi-efficient interfer-
ence suppression; the transformer 
need not be of large size, as a 
3kW radiator would provide a 
load of rkW on each phase. 

Greater Reliability 
"The objection to 400V can 

hardly be sustained, however, and 
it has to be remembered that most 
supplies to domestic premises in 
Germany have been 220/ 380, with 
three-phase circuits to the very 
smallest motors, including turn-
table motors for radio-gramo-
phones. The utmost reliability is 
obtained, and radio interference 
almost unknown; certainly it does 
not exist in the acute form suf-

fered in this country. The prob-
lem is not amenable to piecemeal 
attention—it is little use one con-
sumer correcting his own equip-
ment if he is • still subjected to 
interference from his neighbour— 
and in the best interests of elec-
trical equipment, both for first 
cost and for reliability, three-
phase domestic circuits should 
now receive serious considera-
tion." 

After discussing the advantages 
of a three-phase supply for quick 
heating of hotplates in domestic 
cookers, which can be connected 
through a switch across two 
phases for the warming-up period, 
"Supervisor" goes on to stress 
the advantages of three-phase 
motors in refrigerators. He con-
cludes by saying that the instal-
lation and use of three-phase 
domestic circuits would provide 
the most complete answer to the 
problem of interference. " Objec-
tions to this step would appear to 
result from prejudice rather than 
technical considerations." 

LIP MICROPHONE 
HE illustration on the front 
cover of this issue shows the 

miniature microphone, developed in 
collaboration with the U.S. Army 
Signal Laboratories, being worn by 
a member of the American Forces. 
Whilst permitting the clear trans-
mission of speech the " lip mike," 
as it is called, shuts out all ambient 
noises and reverberations. It is said 
to have a frequency response sub-
stantially flat from 200 to 4,000 c/s 
and is unaffected by temperature 
variations from — 4o° to 185° F. 
The bakelite case measures only 

1.25in. square by o.4in. thick and 
can, therefore, be used when an 
operator is wearing an oxygen mask 
or respirator. A synthetic rubber 
membrane o.0004in. thick over the 
apertures protects the diaphragm 
and buttons from moisture. Manu-
factured by the Electro-Voice Manu-
facturing Company of Indiana, the 
microphone, complete with harness, 
cord and plug, weighs less than 
2 oz. Miniature hearing-aid type 
headphones complete the equip-
ment. 



234 

REAL INTERNATIONAL 
BROADCASTING 

Proposals for a European 

AL wireless men expect—and 
with some justification— 
that the medium of com-

munication with which they are 
associated will play a worthy part 
in consolidating peace and healing 
the scars of war. The potential-
ities of broadcasting in that direc-
tion are particularly obvious, but 
it will be agreed that few serious 
and large-scale attempts have ever 
been made to use it for the culti-
vation of international goodwill 
and understanding. At any late, 
there have been few detailed pro-
posals for the creation of a purely 
international organisation to carry 
out broadcast transmissions, and 
a plan for such a scheme that has 
recently been worked out will be 
studied with interest. 
"The European Broadcasting 

Affiance," as it is called, aims, in 
the words of its sponsors, at mak-
ing radio play its part in compos-
ing the claims of the rival Euro-
pean groups when the war is over. 
It is urged that many problems 
would be resolved if every Euro-
pean could be made conscious of 
his status as a European--a mem-
ber of a nation within a group of 
nations. The plan has been intro-
duced by A. V. L. Hubert, P. P. 
Eckersley and B. Tenenbaum. 
Monsieur Hubert, a Belgian at 
present in this country, has a more 
than usually international back-
ground. In addition to his asso-
ciation with the S.A.I.T. (the 
Belgian wireless operating com-
pany) he is President of the Inter-
national Radio Maritime Commit-
tee and an honorary member of 
the Union Internationale de 
Radio-diffusion. P. P. Eckersley, 
former Chief Engineer of the 
B.B.C. and " father " of the 
Regional scheme, needs no intro-
duction. The third joint author, 
a Polish radio engineer, completes 
a truly international team. 

It is proposed to confine this 
description mainly to the more 
technical aspects of the Plan. In 
brief, the aim is to establish and 
operate an international European 
broadcasting network parallel to, 

Alliance 
but quite sepatate lam', the 
various national systems, though 
the authors urge that the inter-
national service should have pre-
cedence. Preliminary organisation 
of the scheme would be effected 
by an Inter-allied Commission; 
after the war, the European 
neutral countries would be invited 
to join the Alliance; later, the 
defeated countries could take part. 

Long-wave Transmitters 
From the technical point of 

view the Plan hinges on the use 
of the existing long-wave broad-
casting band ( 155-265 kc/s) for 
the European network, with syn-
chronised transmitters as an essen-
tial part. The aim is to provide 
good reception, with a simple 
receiver, of at least one station at 
any point in Europe. A list of 
proposed stations, with their fre-
quencies, is given on p. 246. 
There are available in the long-

wave band a total of 12 channels, 
allowing for jo kc/s separation; 
these channels would be distributed 
equally between three groups of 
stations. Each of these groups 
would be controlled from an Inter-
national Radio-diffusion Centre. 
It is suggested that these centres 
should be in Brussels, Berne and 
Vienna. Land-lines from each 
Centre to the associated group of 
stations would carry frequency 
controlling impulses as well as 
modulation for the transmitters, 
though it is not envisaged that all 
programmes should originate at 
the Centres. As will be seen from 
the map facing this page, there 
is provision for land-line inter-
connections between the three 
centres, and so it would be pos-
sible to transmit a single pro-
gramme to the whole of Europe. 
Alternatively, as the authors stress 
the flexibility of the Plan, it would 
apparently be possible for any 
station to take a programme from 
a group other than that to which 
it belongs. 
What is known as indirect syn-

chronisation is proposed for the 
groups of stations working on a 

common frequency. The method 
is based on automatic correction 
of divergencies of frequency by 
the action of a standard pilot 
oscillator common to all the 
transmitters, to which it would be 
connected by line. In addition, 
provision, is made in the design 
of the system for equalising the 
modulation phases as applied to 
the various stations of a network. 
This is to compensate for the fact 
that the line connecting the 
various stations to the sources of 
the programme may be of widely 
differing lengths. An artificial 
audio-frequency delay would thus 
be introduced into the shorter 
lines. 

In spite of these precautions, 
there remains the possibility of 
interference between the radiation 
of two synchronised stations; 
there will be a " mush area" be-
tween two transmitters where 
reception is bad. Various methods 
of overcoming this disability are 
discussed, and it is stated that it 
would be possible to provide zones 
subject to serious interference with 
a supplementary transmission on 
a frequency different from that of 
the synchronised stations. 

World Extensions 
A supplementary short-wave 

transmitting centre at Tangier is 
proposed; the site has been chosen 
not only from considerations of 
geography and wave propagation 
but because Tangier is already an 
international zone. Selected pro-
grammes of the European net-
works would be retransmitted 
through these beam stations and 
distributed throughout the whole 
world. 
With regard to the financing of 

the Plan, the capital cost would be 
met by the countries concerned, 
while the conduct of the broad-
casting service would presumably 
be paid for by contributions from 
each country, derived from 
listeners' licence fees. With so 
many encouraging examples be-
fore us of the operation of new-
style financial measures, such as 
Lend-lease, the authors see no 
insuperable financial difficulties in 
the way of the Plan. They admit, 
however, that the language diffi-
culty does, at first sight, appear to 
be a serious obstacle. However, it 
is thought that the spread of Basic 
English, or possibly of another 
auxiliary world language, will do 
much to overcome this disability. 
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or. 

THE circuit of the complete in-
strument is shown in Fig. 3. 
The switch Si provides 

the change-over from radio to 
gramophone. The radio receiver 
is a simple TRF and detector 
circuit with manually controlled 
RF gain. As there is no volume 
control on the main amplifier, R15 
is the only controller of volume 
on radio. This calls for a detector 
which is free from distortion on 
widely different RF inputs, and 
the conditions are fulfilled by the 
so-called infinite impedance or 
negative feed-back detector. This 
type of detector has the additional 
advantage of imposing little damp-
ing on the tuned circuit preceding 
it, and adequate selectivity can 
be olltained from only two tuned 
circuits, one of which, the grid 
circuit of VI, is heavily damped by 
the aerial. CI o and C14 are, of 
course, ganged. T2 and T3 are 
identical and are the usual RF 
transformers. No wave-band 
switching is provided, and if there 
are long-wave windings on the 
transformers and they are not 
going to be used, they should be 
short-circuited. Nowadays, it is 
rather a waste of time to try to 
perfect the radio receiver, as so 
many of the B.B.C. programmes 
consist of home-made recordings of 
execrable quality compared with 
direct studio transmissions. HoW-
eyer, the simple arrangement 
shown gave excellent results in 
pre-war days. It will, no doubt, 
be appreciated that the rejector 
circuit LIL9 can be used to 
suppress heterodyne whistles. 

Tone Control : Bass Compensa-
tion.—The gramophone tone-con-
trol amplifier, which includes VI 
and V2 is quite interesting. I have 
tried almost every arrangement of 
tone controlling that has been 
published, and find it impossible 
to recommend any circuit which 
includes inductances. There is no 
cheap way out of the problem, and 
tuned resonant circuits in tone-
control stages, used as boosters, 
introduce the very defects we are 
trying to eliminate. We must 
compensate for the reduced ampli-
tude of bass frequencies on 
standard reeords, and the only 
satisfactory way of doing this is 
to waste the middle and top 
somewhere and push up the over-
all amplification. The network 
R5R6C4R7 reduces the middle 
and upper frequencies gradually 

AESTHETICS OF SOL 
Designing a Radiogratno¡ 

and to such an extent that the 
increased amplification provided 
by VI (or V2) gives, in effect, the 
requisite bass increase, 6 db. per 
octave, with the values quoted. 
A very good exposition on tone 
control is given in F. Langford 
Smith's " Radio Designer's Hand-
book." 

Pick-ups.--The pick-up is one 
of the most critical components 
in the whole outfit. The usual 
heavy types with a needle pres-
sure of about 120 gm. are quite 
unsuitable for serious work, and 
the type of pick-up which gives a 
large output in the bass by virtue 
of tone arm resonance (and there-
fore has excessive needle point 
reactance) will make a steel 
needle plough its way through the 
groove of a deeply modulated 
record, or knock the point off a 
fibre needle. By hook or by crook 

R 

R 

R16 

L 1.5 

 'VVVNA, 

By H. A. HARTLEY 

the reader should try to get one of 
the lightweight sort, using minia-
ture needles or a jewelled stylus 
I use the H.M.V. " Hyper-sensi-
tive " needle armature type. This 
pick-up has a very low impedance, 
and requites a high-ratio step-up 
transformer, Ti. Actually, the 
present arrangement has more gain 
than is pbsolutely necessary, and 
it is possible that the output of 
VI might be adequate with the 
pick-up connected directly across 
Rt. Every precaution must be 
taken to avoid introducing hum 
into the grid circuit of V9, and Ti 
should be enclosed in a mu-metal 
box; if this is not obtainable and 
an ordinary steel box has to be 
used, the transformer should be 
carefully orientated into the posi-
tion of minimum hum pick-up. 
The motor winding and the mains 

I I 
OrZ.1190p-• 

52 

Fig. 3. Circuit diagram of complete radio g: 
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ezone for Musical Synthesis 

• 

(Continued from page 202 of the previous issue). 

transformer are the usual sources 
of induced hum. For some obscure 
reason many gramophone motors 
fitted on unit plates with auto-
matic brakes are so arranged that 
the motor field (and commutator) 
is just below the pick-up when it 
is resting on the record. A low 
impedance pick-up under these 
conditions will give very bad 
hum. The cure is to turn the 
motor through 18o degrees in a 
horizontal plane. The automatic 
brake should be set so that it 
trips only on the run-off. Side-
ways pressure on the needle 
while playing is fatal to good 
results 

The H.M.V. pick-up can de-
velop a defect peculiar to itself. 
The small needle is not held by 
a screw, but rests in two V grooves 
opposed to each other, at the top 

lophone. Component values are given in the table. 

and bottom of the armature 
proper. If the needle is too slack 
when in position it will rattle on 
loud passages, causing a dis-
tressing buzz in the music. The 
armature should grip the needle 
so tightly that it can only be 
changed by using a small pair 
of pliers. If the needle is slack, 
the top of the armature should 
be squeezed gently until the end 
of the needle fits tightly. 

There can be no doubt that a 
diamond or sapphire stylus is 
the best needle. A chromium-
plated needle becomes almost 
useless, from a musical quality 
point of view, after about ten r2-
inch sides, in spite of the claims 
in the advertisements; the wear 
is clearly discernible even with 
a low-power magnifying glass. 

Fibre needles are a snare and a 
delusion. Not only is it im-
possible to get any " top " with 
fibres, but they ruin good records 
through excessive wear of the 
records. It is impossible to get 
all the dust out of the grooves, 
and what is left gets embedded 
in the needle, converting it into 
a first-class abrading instrument. 
Ideally, the friction between the 
needle and the record should be 
non-existent, and the nearest 
approach to this is reached by a 
well polished jewel. A jewelled 
stylus in an undamped pick-up 
causes negligible record wear. 

The Main Amplifier.-The main 
amplifier is fairly conventional. 
Phase splitting is done by a small 
mu-metal cored transformer, the 
secondary being loaded with the 
two equal resistors, RI9 and R2o, 
which also provide the centre-
tap. The transformer could drive 
the output stage and save V5 or 
V6, but I have a pet theory that 
small transformers of this type 

COMPONENT VALUES FOR FIG. 3. 

LI. 3H. air-cored. 
L2. Ordinary RF choke. 
L3. Speaker field 1,2500. 
L4. 10H. 180mA. 
T1. Special PU transformer. 
T2. RF transformer in can. 
T3. RF transformer in can. 

T4. Bulgin " Senator" trans-
-0 former 1 to 4 step-up. 

T5. Output transformer to give 
anode - to - anode load of 
5,0009. 

T6. Mains transformer. 
400-0-400V. at 200mA. 
5V. centre tapped 2A. 

6.3V. centre tapped 2A. 
6.3V. centre tapped12A. 

V I. 6J5. 
V 2. 6J5. 
V 3. 6K7. 
V 4. 6J5. 
V 5. 6J5. 
V 6. 6J5. 
V 7. 6L8. 
V 8. 6L6. 
V 9. 5Z4. 
VIO. 5Z4. 
R 1. 250,0000. 
R 2. 10,0000. 
R 3. 40,0000. 
R 4. 3,0000. 
R 5. 250,0000. 
R 6. 15,0000. 
R 7. 2 M S?. 
R 8. 10,0000. 

1.6 

R 9. 40,0000. 
RIO. 3,0000. 
R11. 100,0000. 
RI2. 25,0000. 
RI3. 3000. 
R14. 80,0000. 
RIS. 10,0000. 
RIS. 10,0000. 
R17. 5,0000. 
R18. 50,0000. 
R19. 500,0009. 
R20. 500,0000. 
R21. 1,5000. 
R22. 10,0000. 
R23. 40.0000 . 
R24. 40,0000. 
R25. 10,0000. 
R26. 100,0009. 
R27. 10,0000. 
R28. 10,0000. 
R29. 100,0000. 
R30. 1250. 
R31. 90,0000. 
R32. 90.0009. 

C 1. 50µF. 12V. 
C 2. 0.25 µF. 
C 3. 8 µF. 350V. 
C 4. 0.05 µF. 
C 5.60 µF. 12V. 
C 6. 0.5 µF. 
C 7. 8 µF. 350V. 
C 8. 0.02 e. 
C 9. 0.0005µF. 
CIO. 0.0005 µF. 
C11. 0.1 µF. 
C12. 0.1 µF. 
C13. 0.1 µF. 
C14. 0.0005 µF. 
C16. 0.0003 µF. 
C16. 0.0003 µF. 
C17 8 µF. 350V. 
C18. 8 µF. 350V. 
C19. 0.25 µF. 
C20.0.25 µF. 
C21. 8 e. 350V. 
C22. 0.25 µF. 
C23. 0.25 µF. 
C24. 8 µF. 350V. 
C25 and, C26 are 

each 2-32 µF 
350V. wet 
electrolytics In 
series, giving 
16 µF. at 
700V. 
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Aesthetics of Sound Reproduction— 
should not be called on to handle 
large AF voltages. A phase-
splitting valve could be used but 
seems unnecessary. 
The output stage consists of 

two 6L6 tetrodes in Class A. 
With 250 volts on anodes and 
screens they will give 14 watts 
AF output with an anode-to-
anode load of 5000 ohms. With 
a reasonably sensitive speaker 
this is as much as can be borne 
in a medium-sized room. Nega-
tive feed-back is applied across 
the output stage. The push-pull 
arrangement looks after second 
harmonic distortion, and negative 
feed-back takes care of the third 
harmonic. Feed-back also im-
proves the electrical damping 
on the speaker and makes the 
valves behave more like triodes. 
The feed-back condensers, C22 

and C23, are normally 0.25 F; 
if reduced to about 0.05 AF a 
rise of about 6 db. - will occur at 
the lower end of the response 
curve, as shown in Fig. 4, curve 
A. This rise is useful in helping 
to correct the " finiteness" of 
the speaker baffle without losing 
the benefits of feed-back in the 
treble, where it is most needed. 

'D 
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Wireless World 
frequency records. The usual 
corrections were made from the 
information given on the record 
labels and the curves plotted. 
A check was then made on a 
gliding tone record, and the out-
put was found to be substantially 
constant at all frequencies. The 
rejector circuit was out of action 
when the curves were taken. 
The response of the complete 

equipment from pick-up needle 

+10 

1030 50 

gives a very intense field in 
the gap, absolutely essential for 
good transient reproduction. The 
speaker is mounted on a very small 
baffle-board which is then tilted, 
completely insulated by sponge 
rubber and held by a framework 
against the front of the cabinet. 
This entirely eliminates acoustic 
feedback through the turntable. 
The cabinet is constructed of 

walnut-faced tin, thick block 

00 200 500 1000 2000 5.000 opoo 
FREQUENCY IN CYCLES PER SECOND 

Fig. 5. Response curve of p ick -up , amplifier:and speaker. 

to actual sound output is shown 
in Fig. 5. The decibel scale has 
been exaggerated to make the 
curve look as bad as possible, 
yet it is not a bad curve. With 
•one small exception of a narrow 
dip at 450 cycles, it falls within 
the generally recognised limits 

5 

1050 50 
100 200 500 1.000 2000 
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5,000 0.000 

Fig. 4. Response curves of pick-up and amplifier: Curve A, 
amplifier with restricted negative feedback in the bass ; 

Curve B, amplifier with tone-correcting stage. 

Fig. 4, curve B, shows the over-
all response of pick-up, tone-
correcting amplifier and main 
amplifier, the circuit being given 
in Fig. 3. It should be realised 
that the speaker may be damaged 
with large inputs, unless the 
diaphragm-voice coil assembly 
is freely mounted with a per-
missible excursion of about fin. 

These curves were taken by 
measuring volts on the output 
transformer secondary, the speaker 
being connected, when the pick-
up was laid on a set of constant 

of ±5 db. for minimum per-
ceptible change of output level. 
The valley from 70 to 90 cycles, 
if it really exists, is probably 
due to some peculiarity of layout 
inside the cabinet. 

The Loudspeaker.—The 
speaker is a new unit of my own 
design not yet placed on the 
market. The energised field is 
represented in Fig. 3 by L3 
and has a resistance of 1,250 ohms, 
dissipating 40 watts. The field-
magnet gap is quite small, and this 

board lined with half-inch wall-
board. The various parts of the 
equipment are irregularly dis-
posed in the cabinet, and there is 
absolutely no trace of bass 
resonances due either to speaker, 
cabinet or air-column. The dip 
at 70 cycles, already referred to, 
is not perceptible. 
The two speakers shown in 

Fig. 3 are of identical design. The 
second was added when it was 
found that the music was un-
balanced in certain parts of the 
room. The cabinet speaker is 
near the floor, and the best place 
for the other was found to be near 
the ceiling, tilted downwards, and 
in a corner 90 degrees away from 
the corner where the cabinet stood. 
The improvetnent in depth and 
realism was very great. A battery 
of specialised speakers might be 
better, but the very greatest care 
has to be taken to get the right 
cross-over point between treble 
and bass speakers. If properly 
done, it is likely to prove too costly 
for domestic use. If carried.out in 
a slipshod way, with speakers of 
indifferent performance, the results 
are usually atrocious. 
The listening room has a thick 

carpet, thick curtains, the usual 
" three-piece " type of easy chairs, 
books lining the walls up to a 
height of about three feet, and the 
upper parts of the walls left fairly 
highly reflective. Some reflection 
is needed. 
Envoi: I am afraid I cannot tell 

the whole story here; the subject is 
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too vast. I have tried to make it 
clear that the scientist just cannot 
design, say, a radiogram, hand it 
over to the factory to produce, and 
then let the sales department plug 
the product without some regard 
for its zesthetic possibilities. If 
a manufacturer is concerned only 
with making money; then there is 
nothing more to be said. 13ut if he 
is also trying to appeal to the 
artistic senses of his customers, 
he cannot get away with selling a 
high-fidelity instrument and leav-
ing it to take care of itself, for the 
musician, as explained by Dr. 
Sargent, will have none of it. 
Nor, if it comes to that, will he 
take the ordinary low-fidelity 
instrument as anything more than 
a sort of noise box that emits news 
bulletins at specified times. Some-
thing has got to be done for the 
musically minded listener; and 
as the musician has not got the 
skill to produce what he wants, 
the scientist must add artistic 
sensibility to his technical accom-
plishments. 

In a crude sort of way I have 
made a first contribution to this 
new concept of home music via 
broadcasting, records and an 
electrical device in the home itself. 
Others will do much better than 
I have been able to do when they 
realise that better will have to be 
done if" electronically synthesised 
music" is to take its place among 
the arts. Apart from the receiving 
side, a great deal will also have to 
be done at the studio end, but on 
that aspect I have no space to 
write. 

If any of my readers can con-
struct a radiogram such as I have 
described, and care to acquire the 
art of distorting the response 
curve to gain artistic ends, they 
will, if they love the art of music, 
find new pleasure, not in making 
imperfect copies of the original 
performance, but in creating music 
of their own. It is not given to all 
of us to be able to make music 
with musical instruments, but we 
can try and make music out of the 
raw material which we can tap 
when we like, the raw material of 
records and broadcasting. There 
is no art in sitting passively while 
a machine churns our music out 
for us. We must be up and 
doing for ourselves. 
I conclude by offering a few 

suggestions for raw material-
records I have bought during the 
last year or two, and which are 

well recorded and »Tell played. 
They are all " cheap" records, 
the 4/- discs of pre-war days, for 
these are the only ones I can 
afford. Doubtless, many readers 
gaze wistfully at the " red labels " 
as I do, and look forward to the 
days when the Purchase Tax is 
buried for ever. 

Selected Record List 
Beethoven : The Archduke Trio. Op. 97. 
H.M.V. C7588 to 7592. 

Beethoven: Razoumovsky Quartet. Op. 59. 
Col. DX8173 to 8177. 

Berlioz: Roman Carnival Overture. Col. 
DX982. 

Bizet: L'Arlesienne. Suite No. 1. Col. DX1085 
to 1087. 

Bizet: L'Arlesienne. Suite No. 2. H.M.V. 
C3021 and 3022. 

Bliss: Piano Concerto. H.M.V. C7583 to 7587. 
Wm. Boyce: Ballet, " The Prospect Before Us." 
H.M.V. C7547 to 7549. 

Dvorak: The Dumky Trio. Col. DX8156 to 
8Ib9. 

Liszt: Hungarian Fantasia for Piano and 
Orchestra. H.M.V. C3132 and 3133. 

Mozart: Quartet No. 17, " The Hunt." Col. 
DX8160 to 811)2. 

Mozart: Horn Concerto No. 4. Col. DX1123 
and 1124. 

J. Strauss: Die Fledermaus Overture. Col. 
DX1065. 

Szostakowicz: Piano Concerto. Col. DX1049 
to 1051. 

Tchaikovsky: Swan Lake Ballet. Col. DX8132 
to 8135. 

Walton: Belshazzar's Feast. H.M.V. C7572 
to 7576. 

Walton: Façade. Suite No. 1. H.M.V. C2836 
and 2837. 

Walton: Façade. Suite No. 2. H.M.V. C3042. 
Numbers are given for automatic couplings 

whenever obtainable. 

FOX TOROIDAL POTENTIOMETERS 
l'HE foundation for the resistance 
-I- element in these heavily built 
components is a continuous ring of 
ceramic material over which the 
oxidised resistance wire is wound. 
A substantial cast metal bracket 

supports the ring and is drilled to 
form a long plain bearing for the 
e: steel spindle. The contact arm 
is insulated from the spindle by a 
ceramic disc and a point contact on 
a separate bracket connects the 
spring blade to its terminal. 
The potentiometers, which are 

available in a wide range of values 
with ratings of 25, 50, roo and zoo 
watts, are made by P. X. Fox, Ltd., 
No. 2 Factory, Hawksworth Road, 
Horsforth, Yorks. 

Two samples 
of Fox toroi-
dal potentio-

meters. 

BOOK REVIEW 

Introductory Magnetism and Elec-
tricity, by T. M. Yarwood, B.Sc. 
(Hons.). Pp. 159. Published by 
McMillan & Co., Ltd., St, Mar-
tin's Street, London, W.C.2. 
Price 2s. 6d. 

THIS little book, which the author 
has written for the benefit of 

those who are approaching the sub-
ject. for the first time, gives an 
account of the elements of magnet-
ism and electricity and leads up to 
an elementary treatment of the 
triode valve. 

In the first chapter on Ohm's law 
the author makes no mention of the 
electron theory of matter and re-
gards electric currents as a flow from 
points of high to lower potential. 
He next deals with parallel and 
series networks of resistances and 
cells. Magnetism and electromag-
netism and their various applica-
tions come next, followed by a 
chapter on the heating and lighting 
effects of an electric current. Chap-
ter V deals with electrolysis and 
accumulators, and is followed by a 
further chapter on electromagnetism 
dealing exclusively with the moving 
coil meter and the electric motor. 
The subject of measuring instru-
ments is further developed in Chap-
ter VII, and we find here some de-
tails of potentiometers and meggers. 

Electromagnetic induction and its 
chief application, the dynamo, fol-
low in Chapter VIII. An interest-
ing section on the telegraph and 
telephone come next and the author 
goes on then to deal with condensers 
and capacitance. This is introduced 
by way of the electron theory, a 
knowledge of which is also essential 
to the proper understanding of the 
valve, which follows in the next 
chapter. One cannot help remark-
ing that it would have been less 
confusing and more logical to men-
tion electron theory in the first 
chapter instead of the old-fashioned 
view of current flow. Chapter XI 
deals with the use of valves as recti-
fiers, detectors, amplifiers and oscil-
lators. Wave-motion, CW and 
radio-telephony are described in the 
final chapter. 
The book is remarkable for the 

enormous amount of material 
packed between its covers; in par-
ticular, the amount of space de-
voted to applications of scientific 
principles is both noteworthy and 
praiseworthy. The diagrams 
throughout are good, though not 
numbered, and there is an obvious 
error in the diagram of the valve 
base on p. 126. 
The book represents excellent 

value for money and can be con-
fidently recommended to beginners 
in radio such as Air Training Cadets, 
for whose benefit it was written. 

S. W. A. 
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   UNBIASED 
The Hidden Hand 

Again 

STRANGE things are happening 
in Ireland, according to the 

technical correspondent of a well-
known daily journal; so strange in-
deed that it has set me wondering 
by what manner of means the editor 
chose his technical correspondent 
from the queue of applicants which 
must have stood outside his 
journal's offices when the job last 
fell vacant. 

According to ,this luminary of the 
technical world, the inhabitants of 
the distressful country have yet 
another cause for grievance, 
although at the same time they 
should be proud to have earned dis-
tinction as the only country in the 
world where there is a shortage of 
electrons. It appears that the 
hours of broadcasting of Radio 
Eireann are to be curtailed owing 
to the " shortage of electricity." 
I have given the matter very 

careful thought and the first con-
clusion I arrived at was that this 
filching of electrons must be Adolf's 
secret revenge weapon No. 2, 

designed for the purpose of stirring 
up some sort of trouble between our-
selves and the inhabitants of the 
Emerald Isle, as it would be only 
natural that they should cast the 
eye of suspicion on their nearest 
neighbours when valuable property 
like this was missing. 

7 
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Queue of Applica 

My conclusions have, however, 
been drastically revised, and I am 
now of the opinion that it is the 
technical correspondent (who is 
most probably a Nazi agent) who is 
trying to stir up trouble, for careful 
enquiry has revealed to me that 
there are just as many electrons in 
the aerial system of Radio Eireann 
(and indeed everywhere else) as 
there ever were, and what is lacking 
is the necessary fuel to stir them 

By 

FREE GRID 

into action and set them surging to 
and fro. I telegraphed my conclu-
sions to the editor of the journal in 
question as soon as I had completed 
my enquiries and at the same time 
I voiced my suspicions about his 
technical correspondent and offered 
my services in his place. 
At the moment, however, I have 

received no reply, and it looks as 
though he has embezzled the nine-
pence represented by the unused 
reply which I prepaid. 

Radio Maximo Arvo 
T MUST confess that, for once, I 
-8- feel myself in hearty agreement 
with " Diallist" when he protests 
against the pedantry of rendering 
the plural of radius vector as radii 
vectores. I myself am a great 
stickler for accuracy and always 
writhe inwardly when I hear wild 
misstatements like that of a recent 
speaker in the General Forces Pro-
gramme who started sentimentalis-
ing about what he termed " the 
good old British name of George." 

Actually, there is scarcely a name 
which is so definitely of Hellenic 
origin. It did not become very 
popular in this country until the 
latter part of the eighteenth century 
when the well-loved — Farmer 
George" sat upon the throne, he 
being so named from his habits 
of life and not because of any 
knowledge on the part of the 
majority of his subjects that his 
name did indeed mean a " tiller of 

the soil" (yeeyes). No doubt 
the B.B.C. speaker imagines 
that Virgil's Georgics consist 
of poems about a man called 
George. 

However, as " Diallist " 
rightly implies, there is a 
limit beyond which meticu-
lous accuracy becomes mere 
pedantry, and on this point 
I stand four-square behind 

nts him. But I do think that in 
our own profession and indus-

try of radio we have been less guilty 
either of pettifogging pedantry or 
glaring inaccuracy than other 
classes of the community; such, for 
instance, as the horticulturists. 
They will at one moment use the 
horrible word croci pedantically and 
accurately as the plural of crocus, 
and yet a moment later they will in-
accurately refer to a fuchsia as a 
" fooshia" instead of a " fooksia " 
thus completely ignoring the fact 

that the name was formed by tack-
ing the Latin termination " ia " on 
to the surname of the good Herr 
Fuchs, who kept a sort of stud farm 
for flowers in the Fatherland. 
However, we in the world of wire-

less are not entirely free from one 
of the things which " Diallist" is 
rightly jibbing at when he says that 
he would have voted for radii vec-
tores if it had been good Latin 
which would have conveyed some 
sort of intelligible meaning to Csar 
or Cicero. How much more so is this 
the case when we come to the motto 
of the Radio Manufacturers' Asso-
ciation, Radio Maximo Arvo, offi-
cially translated as " Broadcasting 
to the Farthest Shore." 

Faber Meae 
Fortunae 

The acid test of a good Latin 
motto, in the opinion of myself and 
of other people who matter, is that 
it should if possible be " slick," 
even to the extent of a clever piece 
of punning if need be, without de-
parting from the canons of good 
Latin. In other words, it should at 
least be understandable as a plain 
statement of fact by Cicero or Casar 
as " Diallist" implies, even if they 
could not understand the joke, pun 
or double meaning contained in it. 
One of the cleverest examples of 
this is Faber meae Fortuna, the 
motto adopted in the last war by a 
brilliant member of the great Smith 
family who, like myself, did indeed 
become smith of his own fortunes. 

In the case of Radio Maximo 
A roo, however, the admittedly 
" slick" idea of using the initials 
R.M.A. seems to have excluded all 
other considerations and to Cicero 
and Co. it would have been entirely 
meaningless. Some time ago when I 
raised this point with an official of 
the R.M.A. he pointed out to me 
quite gravely that Cicero and Co. 
were definitely not members of the 
Association and their views on the 
matter could not therefore be con-
sidered; furthermore, he believed 
they were a non-British fimi and 
so ineligible for membership. 
By the way, what will be the 

motto of the Radio Industry Council ? 
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THE instrument to be de-
scribed was designed in the 
first instance for the purpose 

of measuring the dynamic resist-
ance RD of tuned circuits and was 
afterwards modified so that it 
could also serve as a screened 
oscillator for general purposes, 
including rough measurements of 
amplifier gain. 

In using the transitron it is 
important to understand clearly 
the operating conditions if good 
wave-form and fine control are to 
be obtained. It is assumed, how-
ever, that readers of this journal 
are already acquainted with the 
general principle of operations, so 
the following description will deal 
only with the way correct opera-
tion is ensured in this particular 
case, using an EF5o valve. 

Fig. s shows how screen current 
'SG varies with suppressor grid 
volts VspG for various values of 

• Wireless World, March, April, 1943. 

Dual Purpose 

TRANSITRON OSCILLATOR 
Uses as a Signal Source and for Dynamic Resistance 

Measurements 
By F. P. WILLIAMS 

control grid volts VG and screen 
volts VsG. The negative slope with 
VspG constant and equal to A 
varies from about 1700w at 
VG e= 0 to almost a megohm at 
VG = — 1.5, but variations of 
VsG affect it but little. The 
general shape of the curves also 
indicates that it is undesirable to 
allow the suppressor grid to derive 
its bias from grid current voltage 
drop in the resistance to cathode. 
With the suppressor grid resist-
ance returned to cathode there is 
normally a small negative bias 
on this grid. Suppose VG is 
now made less negative to a 
point B Where the negative re-
sistance slope is just equal to the 
dynamic resistance RD of the 
circuit connected to screen. Oscil-
lation starts and is rectified at the 
suppressor grid, almost the peak 

Vsg. 70 

o 

Vsg . 50 

70 
V.o 

60 

50 

70 

60 

r - I 5 I  
60 

- s A -'° - S 

SUPPRESSOR GRID VOLTS 

Fig. s. Relation between screen current and suppressor; grid volts in 
the EFso for various values of control and screen grid volts. 

o 

value appearing as extra negative 
bias, which shifts the working 
point up the curve Where the 
negative slope is greater. The 

Fig. 2. Basic circuit of trans'tron 
oscillator avoiding the use of a 
potential divider for suppressor 

grid voltage control. 

amplitude of oscillation therefore. 
gets greater until limited by the 
top bend on the one hand and 
heavy grid current on the other. 
VG must now be made consider-
ably more negative than its initial 
value, to bring oscillation back to 
manageable proportions. 
To avoid this state of affairs the 

suppressor grid bias must be 
pinned down to some suitable 
value such as A (Fig. 2), allowifig 
a peak signal of about 2 volts on 
an almost straight working charac-

• teristic. To obtain this constant 
bias without using a heavy-
current potential divider, the 
circuit shown in Fig. 2 was 
devised. The cathode current Ic 
varies from a maximum value rc 
to approximately zero as Rs is 
. adjusted between zero and a 
maximum value of WI. 
As the voltage drop across Rs 

may be more than is required for 
this purpose, only part of it is 
applied to the grid by means of 
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R3 and R4. V is the steady bias 
needed for the suppressor grid 
and I the current fed in from the 
+ HT line. RI may be any value 
between Too and 1,000 ohms: the 
lower it is the more constant will 
V remain, but I will be larger. 
For any chosen value of RI, I and 
R may be found to satisfy the 
conditions. 

(I + IMR2 = V 
I(R'i + R2) = V 

from which 

R'I 
4V  

=  
2 

For the purposes of the calcula-
tion R'i is taken to be the net 
value of In in parallel with R3 
and R4 in series. 

Incidentally when RI is zero, 
R3 and R4 are in parallel between 
cathode and control grid. 

Grid current flows through 
them, so it is necessary to limit 
their parallel value to about 
500 ohms in order that the condi-
tion VG = o may be closely 
approached. In this case RI is 
30004 = 6mA, V = io volts, 
and the maximum negative 
VG = 1.5 volts; giving the values 
shown in the complete circuit 
Fig. 3. 

Wireless World 
The power supply required is 

70 volts on load and .should have 
good regulation. 
When measuring RD, the LC 

circuit is connected to terminals 
Ti and T2 outside the screening 
box, Si being 
open and R I 106 
adjusted until 
oscillation just 
starts. For use 
as a screened 
oscillator or sig-
nal generator, if 
one may stretch 
the term suffici-
ently, Ti and T2 
are covered with 
a special screen 
and the L and C 
to give the re-
quired frequency 

Fig. 4. Typical 
calibration curve 
showing dynamic 
resistance in the 
terms of the setting 

of RI (Fig. 3.) 1030  

the potential divider and the low 
output impedance of the cathode 
follower, the distribution of 
voltage on the former is not likely 
to be seriously disturbed by any 
circuit that may be connected to 

10 20 30 40 50 60 70 80 90 100 
RI (PER CENT IN C RCUIT) 

or band of frequencies (a variable 
air condenser is incorporated for 
ihis purpose) are connected to the 
tnternal terminals Ti and T2; Si 
being closed. 

Owing to the low resistance of 

11'21 IT   
o o 

+70V 

,_;1_.\ 
I' 

T 1 I S 

IMn 

41.2F= 

o otp.F 

EF 50 

800/1 

R 

3000 
8000 

520I1 

IMn 

L.  

Fig. 3. Complete circuit diagram of oscillator with values. 

the output. Terminal T3 is 
provided for checking the voltage 
across the whole output resistance, 
which should be not more than 
two volts. 
The calibration of Ri in terms 

of negative resistance may be 
accomplished very simply by con-
necting phones between negative 
HT and the HT bypass con-
denser and then inserting various 
resistances in turn between Ti 
and T2 (Si open). The resistances 
should be of the carbon type and 
cover the range 1,500w to TM 
When RI is adjusted so that the 

negative slope is equal to the total 
positive resistance, the circuit is 
unstable and a peculiar squawk 
will be heard in the phones. 

Plotting the value of resistance 
against the relative value of RI 
on paper ruled log in one direction 
gives a curve similar to Fig. 4 : 
from this the scale of RI is marked 
off direct in ohms (negative). 
With values over ioo,000 ohms 

it is sometimes better to have the 
phones in the lead from T2 to 
HT +. 

The drop in screen voltage due 
to the calibrating resistances 
causes very much less error than 
might be supposed, but for the 
highest accuracy the screen voltage 
may be temporarily boosted by an 
amount equal to IsG . R. 
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VARIABLE CONTRAST EXPANSION 
Control of Contrast Range Without Change of Average Level 

THE various advantages and 
disadvantages of audio-fre-
quency volume expansion 

have been lately discussed in these 
pages, and it would seem that 
most writers agree that some ex-
pansion is desirable to overcome 
the shortcomings of present-day 
sound reproduction. No one 
would, however, deny that expan-
sion should be treated as a tem-
porary expedient until the day 
when compression is no longer 
necessary; but in the meantime 
there is little doubt that a cor-
rectly adjusted and operated 
expander does greatly enhance 
most recorded orchestral items 
and also some similar radio pro-
grammes. 
Many systems have been put 

forward in the past for obtaining 
expansion, but the importance of 
a correct method of controlling the 
degree of expansion does not seem 
to have been given the same 
attention. 
The general expansion circuit 

discussed here is the now well-
known one using two pen-
todes of the AC / SPI or 
SP2220 type in push-pull. 
These valves are specially 
designed for suppressor-
grid control of the signal 
grid! anode mutual con-
ductance, and will handle 
a tolerably large signal 
without distortion. No 
more will be said here 
about this part of the cir-
cuit as the authors' sys-
tem of control has been 
applied with success to 
the circuit described by 
D. T. N. Williamson in the issue 
of this journal dated September, 
1943. 

Expansion Range Required 
The figure usually quoted for 

the possible volume range encoun-
tered in the studio is 7odb. The 
range of a symphony orchestra in 
the concert hall will not be very 
much less. The maximum range 
permissible on an average lateral 
cut disc depends on the physical 
properties and dimensions of the 
disc and associated system, and is 
approximately 25-4o db. This, 

By W. E. INGHAM, 
B.Sc., and 

A. FOSTER, 
BSc 

therefore, needs a maximum com-
pression of 30-45 db. In modern 
pre-war broadcasting the com-
pression required did not exceed 
this figure. 
A maximum of, say, 30-45 db 

expansion should therefore be 
available in the reproducer al-
though clearly the value used will 
vary with the programme, as the 
compression would be much 
smaller with, for example, a light 
orchestra. If the expansion can 
be continuously varied from zero 
to 30 db the optimum setting can 
be used for each type of pro-
gramme. 
The usual method of varying 

the degree of expansion is to con-
nect a variable potentiometer to 
control the audio frequency input 
to the control rectifier. This 

Vg3 
(a) 

BAC 

,3 
(b) 

Fig. r. Variation of mutual conductance with 
suppressor grid voltage, showing conditions of 
operation (a) in normal volume expansion circuits 
and (b) with the system of dual control suggested by 

the authors. 

method is unsatisfactory as it has 
the undesirable effect of altering 
the average level of the pro-
gramme when the control is oper-
ated. There is also the disadvan-
tage that at " zero expansion" 
much of the available valve gain 
is wasted. 
The shape of the mutual con-

ductance (g.)—control grid to 
anode—and suppressor grid (Vo) 
volts characteristic of the AC / SPI 
as shown in Fig. i (a). The usual 
method applies a fixed negative 
bias (A) to V 0, the positive con-
trol voltage altering this from A to 

B on maximum signal (maximum 
expansion setting), and from A to 
some intermediate point C (on 
maximum signal) for some lesser 
setting of the control. Thus, by 
simply altering the expansion 
from zero to maximum the aver-
age level would appear to alter 
from A to C. 

It has also been suggested in 
the past that the expansion may 
be controlled by altering the fixed 
bias only. This is, of course, cor-
rect but only if the characteristic 
is non-linear over at least part of 
its range. This system is less 
satisfactory than the former as 
the average level will still alter, 
and linear expansion at all set-
tings of the control is now impos-
sible 

Constant Average Level 
The arrangement proposed util-

ises both variation of the gain of 
the control amplifier and of the 
fixed negative bias to give linear 
expansion and constant average 
programme level at all degrees of 

expansion from zero to 
maximum. 
The valves are initially 

biased to A, Fig. (b), 
and at zero expansion the 
bias is fixed at this point, 
the signal control voltage 

E being zero. 
As the expansion is in-

creased, the negative bias 
is increased, and the con-
trol voltage (positive) also 
increased, with the result 
that at, say, half maxi-
mum expansion, the work-
ing range is from B to C. 

The average level thus remains at 
A and is completely unchanged. 
On maximum expansion the con-
trol range is from D to E—once 
again average at A. 

It will be noticed that with the 
expander set to " zero expansion" 
(i.e. " off ")—as it will be for 
many types of programme—the 
gain is still reasonably high. This 
is quite an important considera-
tion. The expansion is linear at 
all settings of the control. 

It may be mentioned that a 
" delayed " expansion characteris-
tic can be used by arranging to 
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Variable Contrast Expansion— 
work in a similar way but with 
the point A almost at the foot of 
the characteristic. If this is done 
a valve must be used in which g1 
does not fall quite to zero before 

feeding the screen grids) if neces-
sary. 

Potentiometers VR1 and VR2 
(ganged) form the expansion con-
trol. 
Component values should be 

JNE. 
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BIA3 
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CONTROL 
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Fig. 2. Schematic diagram of modified contrast expansion circuit giving 
constant average volume with variable expansion ran ge. 

the characteristic becomes level 
(or of less slope). With this 
arrangement there will be little or 
no expansion until the signal level 
reaches the average level A. and 
linear expansion above this point. 
Although this characteristic is 
thought to correspond more nearly 
to the type of compression 
(manual) now in use in broadcast-
ing technique, it is not recom-
mended as much gain is sacrificed 
in the zero' expansion setting. 
The expander will very likely be 
used for record reproduction in 
any case. 
Whichever characteristic is de-

cided upon, it will be maintained 
for all settings of the expansion 
control, and will not vary as the 
control is altered. 

Practical Arrangement 
To obtain the above result, two 

non-graded (Le., linear) ganged 
volume controls are used. One is 
arranged to vary the DC bias and 
the other the signal applied to the 
control rectifier. 
A semi-block diagram of the 

control circtiit as applied to the 
expansion circuit is given in 
Fig. 2. 
The resistances in the negative 

power lead are used to provide the 
fixed bias voltages. These may be 
stabilised by a bleeder circuit (also 

chosen to suit individual circuit 
requirements. 

Adiustments 
The value of the resistance 

RI must be adjusted so that on 
maximum signal the rectifier con-
trol voltage is just equal to DE, 
Fig. z (b). This will be about 12 
volts for the AC / SPI. The resist-
ance R2 is adjusted (in conjunc-
tion with the value of VR2) to 
give V2 equal to about AD in 
Fig. i (b) or 6 volts for the 
AC/ SPI. VI should also be about 
6 volts. 

It is well known that as the 
expander shguld have a short time 
of rise of expansion, the sudden 
rise of anode cuTrent in the con-
trolled valves may give trouble. 
This can be prevented from affect-
ing the loudspeaker by the push-
pull arrangement shown—the 
anode current change being in 
phase for each valve. The push-
pull circuit also tends to reduce 
even harmonic distortion in the 
usual way. There still remains 
the difficulty that it may cause 
the following valve grids to block 
for a short interval, especially as 
the amplifier may have a good 
low-frequency response. This 
trouble can be minimised by using 
a tone control before the expander 
and by using a volume control 

after the expander. At all volume 
control settings except that for 
nearly maximum output the cure 
will be complete. 

It will be noted that because of 
the push-pull arrangement ganged 
controls must be used for the main 
volume control (VR3 and VR4). 
These should be accurately 
matched. The average level 
should be fixed by the mixer or 
some equivalent stage and no 
volume changes effected before 
the expander as this would alter 
the control voltage. 
As the gain at low frequencies 

may be boosted above the normal 
level to compensate to some ex-
tent for output transformer and 
speaker losses, the expander con-
trol voltage should be taken from 
a point before the tone control 
stage (see Fig. 2). 

In conclusion it may be men-
tioned that the arrangement de-
scribed above, has been in use for 
some considerable time and has 
been found to be very satisfac-
tory. There is no audible ampli-
tude distortion and the transient 
response with a horn - loaded 
speaker working in conjunction 
with a labyrinth speaker is good. 
The apparent reduction in noise 
level caused by the expansion is 
appreciable and the greater depth 
given to an orchestral recording is 
most satisfactory. 

MORSE AND PSYCHOLOGY 
TN America, the teaching of morse 

has become a matter for serious 
study by psychologists. That eleva-
tion of status is a result of wartime 
demands for wireless operators and 
the consequent need for intensive 
training. A number of papers on 
the subject, recently published in 
the American journal of Experi-
mental Psychology, are summarised 
in a statement issued by the U.S. 
Office of War Information. 
Some of the findings of workers in 

this field are indefinite and even 
contradictory, but at least one clear-
cut result is claimed. A " highly 
reliable" list of the " order of diffi-
culty" in learning the various 
letters of the alphabet has been pre-
pared. The kind and amount of 
confusion between characters was 
determined, and it was shown that 
most confusions occur " between 
characters that are identical with 
each other except for their final 
element." That presumably means 
that G and 0, W and R, K and D, 
etc., are commonly confused. It is 
doubtful whether the experience of 
morse instructors in this country 
would agree with that finding. 
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VOICE - CONTROLLED DEVICES 
Electro-mechanical Analysis of Words of Command 

ONE of the most spectacular 
of recent developments in 
electro-acoustics is the utili-

sation of human voice sounds 
for the control of machinery. 
The endeavours of the American 
inventor Dudley, to render a 
typewriter entirely voice operated 
(American Patents, 2,195,081 and 
2,238,555) give an impressive 
picture of the inherent possi-
bilities of this latest branch of 
sound engineering. If the pace 
of the present research work can 
be kept up, it is quite possible 
that by the end of the present 
war a means for replacing manual 
operations by voice actuation 
can be put at the disposal of the 
disabled. In fact, the desire to 
provide for the needs of disabled 
war casualties seems to have given 
a powerful impetus to this develop-
ment and a great number of 
patents concerning voice actuated 
electro-mechanical devices has 
been filled since 1940, mainly in 
the United States. 
One of the most remarkable of 

these devices is an automatic 
telephone exchange system, de-
veloped in the laboratories of 
the Western Electric Company. 
The frequency composition of the. 
words " one," " two," " three," 
etc. is utilised to generate the 
energising impulses for a 
uniselector or other type of tele-
phone relay system, so that the 
dialing action is entirely replaced 
by the use of spoken. words. 
This system obviously lends itself 
to all sorts of experiments on the 
" robot " line, as the switch con-
tacts thus operated could be 
associated with electric devices 
other than telephones. 
To explain the action of these 

devices it will be necessary to 
make a short reference to the 
composition of speech sounds as 
explored by the research work 
of Sir Richard Paget in England 
and I. Crandall, Sacia and others 
in the United States. It has 
been shown, that a vowel sound 
consists of a group of frequencies, 
bearing no simple harmonic re-
lationship one to the other and 
being characteristic for the vowel 
1•tself , while a single additional 

By 

M. L. TELCS, 
Ph.D. 

frequency, varying with different 
individuals accounts for the varia-
tions in voice pitch. The char-
acteristic frequency group, as 
the majority of authors agree, 
contains, as a rule, two frequencies 
only, though a third frequency 
occurs, according to Crandall, in 
the American pronunciation of 
" er " as in part. The following 
table give:se s:o:meéel:of the 
characteristic vowel frequencies 
according to Paget. 

English  American 

11 J2 

a (talk) ... 558 886 645 1,024 
oo (pool) ... 383 724 431 861 
e (teem) ... 332 2,434 431 2,435 
o (tone) ... 430 790 724 1,218 
a (father)... 790 1,254 861 1,149 

A detailed list of English and 
American vowel components (for 
which the reader is referred to 
Paget, Human Speech, Kegan 
Paul, 1930) shows that the separa-
tion between adjacent frequencies 
is 5 to 7 per cent, throughout 
the vowel scale. Thus selective 
separation of these components 
by tuned LC circuits does not 
offer in itself too great difficulties. 
To type a vowel sound on a 
speech-operated typewriter it is 
necessary to apply that sound to 
a suitable microphone or other 
sound sensitive device, single out 
one of the characteristic fre-
quencies appearing in the output 
of the device and guide the cur-
rents or voltages thus obtained, 
by means of a set of reactive 
elements, to the controlled section 
of the apparatus. This consists, 
in Dudley's system of a set of 
small electromagnets, each asso-
ciated with one of the tuned 
circuits and actuating levers of 
the typing mechanism. The mag-
nets are fed with impulses of 
unidirectional currents, obtained 
from small metal rectifiers which 

are situated between the resonant 
circuits and the windings of the 
magnets. Valve rectifiers to en-
sure a sufficiency of energising 
current for the electromagnets 
and an automatic gain control to 
eliminate amplitude differences in 
the sound input as a controlling 
factor, will, as a rule, also be 
incorporated in the device. 
The use of consonants for 

voice actuation is a more difficult 
proposition. The elements enter-
ing, the frequency make-up of a 
consonant sound are very nume-
rous and it appears, that the 
frequencies themselves are of less 
importance than is their rate of 
change in time. While it is quite 
possible .to " tune in" to fre-
quencies contained in vowel 
sounds, it is a more difficult task 
to provide a circuit responsive 
to the time derivatives of varying 
frequencies, irrespective of their 
initial and final values. Further, 
no definite statement can be 

made even as to the value of — 
df dt 

for a given consonent sound, as 
this value also depends on the 
nature of the vowel sound pre-
ceding the consonant. " L" 
in " eel " is characterised by a 
drop of frequency from 2,298 
to 1,722, while in " all" a rise 
from 912 to 1,366 takes place 
(Paget). Consonant sounds can-
not thus be handled by simple LC 
arrangements and more complex 
circuits have to be designed to 
deal with consonents and vowel-
consonant combinations. Much 
work remains to be done in this 
direction. 
The final stage of a circuit for 

lift-control as used by the author 
on a passenger lift in London is 
shown in the figure. The lift, 
which has been put at the author's 
disposal for the purpose of the 
experiments by Marryat and 
Scott, was of the usual " call 
button" controlled type, the 
buttons operating floor relays, 
which, in conjunction with other, 
automatic arrangements determine 
the movements of the car. 
Both vowel components con-

tained in the words " two " (for 
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calling the lift to the second floor) 
and " three " for the third floor 
respectively are utilised. The final 
relays (RE', RE2, etc.) are, 
accordingly, of such construction, 
that they do not close their 
contactors unless both of their 
coils (LI'Li" and L2', L2" respec-
tively) are energised. The circuit 
shown is, in principle, the same 
as was used in the experiments 
in London, though, as can be 
seen, it represents an adaptation 
for American accent and its 
action is as follows. 

Basic circuit of speech 
analyser used in a 
voice-controlled lift. 

0.< 

T 

B 
431 c/S 

E \T 82 
eel ch 

T 3 

o 
o 
o T 83 

2,435 ch 

Wireless World 
is wired in parallel with the call 
button switch for the second floor 
and will therefore actuate the 
floor relay system in such a way 
as to bring the car to rest at 
floor two. 
The action of the circuit on 

reception of the sound input 
" three" is similar, RE3 being 
then the actuated • relay. The 
further winding L3' shown in the 
cathode circuit of tube GT3 
may be used in conjunction with 
similar arrangements to those 
just described to call the lift to 
the fifth floor in response to the 

LI LI 

RE 2 

GT 2 

SW 

[RE I 

Suppose that the word " two" 
which, it will be recalled, has 
component frequencies, 431 and 
861 in its frequency make-up, 
is spoken into the microphone, 
circuits marked 431 and 862 being 
resonant to these frequencies will 
build up and apply alternating 
potentials to the gas-filled dis-
charge tubes GT2 and GT2. 
Points Br, Bz and B3 are con-
nected to a source of bias supply-
ing the necessary negative poten-
tial for cut-off, in the usual 
manner. The positive peaks of 
the potentials obtained from the 
resonant circuits overcome part of 
the standing negative bias applied 
to the grids, and tubes GT1 and 
GT2 strike. These two tubes 
pass current, the former through 
winding Le and L2' of relays 
RE' and RE2, and the latter 
through winding Le of RE2. 
Only relay RE2 has current in 
both its windings and therefore 
onlyht is relay operates. RE2 

T 

word five, frequency 861 being 
also a component of the vowel 
sound " i." Switch SW is com-
mon to all anode circuits and is 
momentarily opened and closed 
whenever the car is in motion, 
so as to put the gas-filled discharge 
tubes out of action and then en-
able them to receive further calls. 
This switch may be operated by 
a ramp mounted externally on 
the side of the lift car, in much 
the same way as are the shaft 
direction switches of electric lifts. 
The actual input frequencies 

PROPOSED STATIONS 

to the windings of TI, T2 and nT3 
are not necessarily identical with 
those picked up by the micro-
phone. It is a better idea to 
convert the input frequencies in 
such a way as to increase their 

— separation f  , otherwise 

noises generated by the presence 
and activities of the speaker 
may cause serious interference. 
(Laughter and coughs are sources 
of the worst complications, the 
latter invariably causing the lift 
to proceed to the ground floor!) 
A suitable conversion is described 
by the function F = Af — B 
which, as simple calculation shows, 
will increase the separation of 
adjacent frequencies f, and f, 
from 

— ./-2  to Fi — F2 — f,11—Bf12A 
fi F, —  

which is greater than fi — f2 

A distorting valve generating the 
Ath harmonic of its grid input 
and a frequency changer in con-
junction with a local oscillator 
of a frequency output B is then 
needed to obtain the conversion 
referred to. 

For experiments with house-
hold " robots " it is a good idea 
to employ a two-step relay (such 
as Types LQA/FS or LF/FS as 
manufactured by Londex, Ltd.) 
which closes contacts on a first 
excitation of its coil and opens 
them again on a second excitation. 
This will enable the experimenter 
to use the same voice input for 
putting on or extinguishing an 
electric fire for instance and will, 
of course, greatly simplify the 
associated, circuits. When it is 
required to actuate a mechanism 
on complete words (preferably 
code words, to avoid unwanted 
actuation by conversations carried 
on in the room) a number of 
relays, with their contacts con-
nected in series and their coils 
to various tuned amplifiers, will 
have to be employed. 

FOR THE EUROPEAN NETWORK (see page 234) 

Ankara 
Athens 
Athlone 
Belgrade 
Berlin 
Berne 
Brussels 
Bucharest 
Budapest ... 
Cemowitz 
Droitwich 
Hilversum ... 
Kalundborg 

• • • • • • 
• • • • • • • • • . • 

F9 
F5 
F9 

F2 
Fe 
Fil 
Fe 
Fl 1 
F7 
F7 
F6 

kcIs 

165 
175 
165 

205 
195 
215 
165 
215 
225 
225 
195 

Kiev ... 
Cologne ... 
Lahti 
Leningrad ... 
Lisbon NM ... 
Luxembourg... 
Lyons 
Madrid 
Minsk 
Monaco 
Moscow 
Motala 
Munich 

• • • • • • • • . 
• . • • • • • 

F9 

F5 
F9 
F2 
P8 
F5 
Fl 
F9 
Fe 
Fil 
F7 

kc/s 
165 

175 
. 165 
235 
265 
175 
155 
165 
235 
215 
225 

Oslo ... 
Paris ... 
Poznan 
Prague 
Rome 
Salzburg 
Sofia ... 
Stuttgart 
Tangier 
Toulouse 
Vienna 
Warsaw 

F5 
F5 
FIO 
FIO 
Fl 
F4 
Fil 

Fl 
F7 
F12 
149 

kcjs 
175 
175 
185 
185 
155 
245 
215 

155 
225 
225 
165 
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UNITED NATIONS RADIO 
v7 ITH the Allied advance in Italy 
V the voice of the United 

Nations is being heard through an 
increasing number of broadcasting 
stations. The latest schedule of 
transmissions issued by the U.S. 
Office of War Information includes 
broadcasts from the stations at Bari, 
Naples, Tunis, Rabat, Sardinia, 
Palermo, Catania and the UNR 
transmitter at Algiers. 
The capture of Rome has placed 

at the disposal of the Allies the 
extensive international short-wave 
centre at Prato Smeraldo, which, 
when opened just prior to the war, 
consisted of six transmitters; the 
most powerful being rookW. 

B.B.C. WAR REPORTING 
Pr HE Chief Engineer of the B.B.C., 

in his review of the technical 
side of reporting as it has developed 
during the war, points out that it 
presents two major problems. The 
first is the provision of a medium by 
which war correspondents can re-
cord their impressions whilst actu-
ally at the scene of military opera-
tions, and the second, the transmis-
sion of the impressions or record-
ings back to Broadcasting House. 

It has already been stated in 
these pages that the mobile record-
ing equipment has been used suc-
cessfully in all the campaigns from 
1940 to 1944. Its major failings 
are, however, its weight-45o lb.— 
and the fact that it requires a re-
cording engineer to operate it. • 

It was realised some time ago that 
liglIter 'equipment, capable of being 
carried and operated by the corre-
spondent, was necessary. The 
B.B.C. Research Department has, 
therefore, produced the Midget Disc 
Recorder, weighing only 35 lb., de-
scribed in the May issue of Wireless 
World. B.B.C. correspondents who 
have given such vivid descriptions 
of the Normandy invasion are 
using these recorders. 
To overcome the delays and diffi-

culties of conveying discs back to 
Broadcasting House, correspondents 
now have the facilities of a low-
power mobile transmitter in Nor-
mandy. This station, which is one 
of a number and is capable of trans-
mitting on medium and short 
waves, is installed, complete with 
engine-generator set, aerial, masts, 
communication receiver and micro-
phone equipment, in a three-ton 
Army lorry. 

In addition, a mobile studio is 
being provided which can work 
either in conjunction with the 
mobile transmitter or feed pro-
grammes by line to the station 

should the most accessible point for 
the correspondent not be the site 
of the transmitter. This studio will 
be fitted with microphones and re-
producing equipment for " dub-
bing" correspondents' recordings. 

THE LATE DR. N. PARTRIDGE 
TT is with great regret that we 

announce the recent death, by 
enemy action, of N. Partridge, 
Ph.D., M.I.E.E., M.Brit.I.R.E. 
As an authority on audio-frequency 
transformers, Dr. Partridge was, in 
his own particular sphere, without 
an equal. As a musical executant 
of ability, he brought a sympathetic 
outlook to all problems of sound 
reproduction. 

Dr. Partridge has been a con-
tributor to this journal for many 
years, and his powers of exposition 
and lucidity of style made his 
writings of exceptional value. We 
—and our readers—are the losers by 
the fact that a new series of articles 
was still in the embryonic stage at 
the date of his untimely death. 
The transformer manufacturing 

business of N. Partridge, which he 
founded, is being carried on without 
interruption by his partner, A. L. 
Bacchus. 

LICENCES RECORD 
THE number of wireless licence 

holders in Great Britain and 
Northern Ireland has now reached 
the record total of 94 millions. 
The Post Office, however, points 

out that there are still a number of 
wireless sets in use for which no 
licences are held, and reminds 
listeners that each householder using 
a wireless receiver, including those 
rented or hired, should have a 
licence. Tenants of separate flats 
or sub-let premises in the same 
building are not entitled to share 
the benefits of one licence nor may 
extensions be made from a licensed 
set whereby the occupants of other 
houses, flats, etc., may listen with-
out taking out separate licences. 

"JUNGLE-PROOF" SETS 
l'HE maintenance of radio equip-
-1- ment in the severe climatic con-
ditions in the Pacific Islands and 
Burma presented a problem to de-
signers which, according to a report 
in the New Zealand Standard, has 
been successfully tackled by New 
Zealand technicians, who have pro-
duced a set which is " jungle, 
proof." 
Every component liable to be 

affected by heat or moisture is 
coated with a protective film of wax 
or petroleum jelly. The set was 
subjected for six hours to a tem-
perature of 140 deg. F. at a 

GALPINS 
ELECTRICAL STORES-

" FAIRVIEW," 
LONDON ROAD, WROTHAM, 

KENT. 

TERMS ; Cash with order. No C.O.D. 
All prices include carriage or postage. 

MASSIVE GUNMETAL WINCH, complete with 
long handle, for use with lin, dia, wire cable, 
weight 50 lbs., condition as new. £3. 

ELECTRIC LIGHT CHECK METERS, first-class 
condition, electrically guaranteed, for A.C. mains, 
200/250 volts 50 cy. 1 phase 3 amp. load, 11/- each. 

SOLID BRASS LAMPS (wing type), one-hole 
mounting, fitted double contact, S.B.C. holder, 
and 12 volt 16 watt bulb. 4/-. 

TUNGSTEN CONTACTS, -kin. dia., a pair mounted-  
on spring blades, also two high quality pure 
silver contacts, e in. dia., also on spring blades, 
fit for heavy duty, new and unused. There is 
enough base to remove for other work. Set of 
four contacts, 4/-. 

RESISTANCE UNITS, fireproof, size 10 x lin. 
wound chrome nickel wire, resistance 2 ohms to 
carry 10 amps. W. 611. each. 

3-PHASE TRANSFORMERS, 410v. to 240v. at 
2kW, size of core 14in. by 11M. by 5 square inch 
section. 510. 

TAPE MACHINE, fitted Klaxon 220v. D.C. motor 
geared drive, rheostat control, 18 ohm relay, 
complete with tape reel and tape. V. 

AIR PRESSURE GAUGE by famous maker. 
10in, dia., reading 0-4,000 lb. per square inch, 
as new, in case. 108. 

SWITCH FUSE in wrought iron case, 3-way, for 
400 volts at 40 amp. 451-. 

METER MOVEMENT for recalibrating, moving 
coil, 4M. scale, deflection not known. Price 20/, 

MOVING COIL ampmeter reading 0-350 amps., 
6in. dia., switch board type. Price £3 108. 

ROTARY CONVERTER, input 40 volts D.C. 
output 75v., 75 m/A, A.C., also would make good 
50v. motor or would generate. £2. 

DYNAMO, output, 20v.-10 amp. Ball bearing, 
shunt wound, speed 1,750 r.p.m. U. 

AUTO TRANSFORMERS. Step up or down, 
tapped 0-110-200-220-240; 1,500 watts, £7 ; 
1,000 watts, £5. 

D.C. MOTOR. 12 volts (not car), approx. 1 h.p. 
speed 1,500 r.p.m., large size. 82 10s. 

H.T. TRANSFORMER, in case, size 10 x7 x 6in. 
(no oil), 200v. to 10,000 volts, C./T. output; 
21 EVA at 500 cycles, intermittent rating, U. 

METAL RECTIFIERS, size 5 x 45 x 41ins., not 
Westinghouse, output 100 volts at 500 NI/A, 
price 32/6; ditto, 51 x 2M., not Westinghouse, 
output 100 volt at 250 M/A, price 17/8; ditto, 
output approx. 100 volt at 50 M/A, price 10/-

POWER TRANSFORMER, 4kW, double wound, 
400 volts and 220 volts to 110 volts, 50 cycke, 
single phase. Price £25. 

AMPLIFIER COMPONENTS, from dismantled 
American 10-watt amplifiers, all metal cased and 
compound filled. Input transformers, 115/- ; 
Interstage, 7/8; Push-Pull input, 10/- ; Push-
Pull output, 20/- ; Push-Pull output, 10/- ; Power 
Transformers, 12/8 and 28/- ; Capacitor Packs, 
10/- and 20/- ; Reactors, 12/8; Audio Filters, 7/6. 

MOVING COIL AND M.I. METERS, 
FOR FULL DETAILS OF ABOVE AND OTHER 

GOODS, SEND FOR LIST, 21d. 
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humidity ut 100 per cent.-a com-
bination in which no human being 
could live-and still functioned. 

Wireless World 
The complete transmitter-receiver, 

although designed for use in 
armouied vehicles, can be carried 
by two infantrymen. 

THE second medium wavelength 
allocated to the American 

Broadcasting Station in Europe, 

NEWS IN ENGLISH FROM ABROAD 

Country : Station MO Metres Daily Bulletins (BDST) Country : Station Mc's Metres Daily Bulletins (BDST) 

Ugeria Egypt 
UNR ( \ lgiers) .. 9.535 31.46 1015, 1300, 1600 Cairo .. .. .. 7.510 39.94 1945, 2200 

9.610 31.21 1300, 1600 
French Equatorial Africa 

tmerica FZI ( Brazzaville) .. 11.970 25.08 2045, 2245 
WLWK (Cincinnati).. 6.080 49.34 0700, 0800 
WKRD (New York).. 6.100 49.18 0800,0700 India 
WOOC (Wayne) .. 6.120 49.03 04 xi, 0500, 0800, 0900 VI. D3 ( Delhi) 7.290 41.15 0900, 1400, 1650 

WCBX (Brentwood) 6.170 48.82 0800 VUD4 .. .. 9.590 31.28 0900, 1400, 1650 

WGEX (Schenectady) 6.190 48.48 0400, 0500, 0600, 0700 VUD8 .. .. .. 9.630 31.15 0900, 1650 
WGEA (Schenectady) 7.000 42.86 0600 VUD6 .. .. .. 11.790 25.45 0900 
WLWO (Cincinnati) 7.575 39.61 0700, 0800, 0900 \Me) .. .. .. 11.870 25.27 1650 
WOOW (New York).. 7.820 38.36 0400, 0500, 0800, 0900 VUD3 .. .. .. 15.290 19.62 1400 
WCBN (New York) .. 9.490 31.61 0900 
WGEA (Schenectady) 9.530 31.48 1000, 1100, 1200, 1300 Mtn 
WGEX (Schenectady) 9.550 31.41 0000, 0200, 2300 EQB (Teheran) .. 6.155 48.74 2325 
WBOS ( Boston).. .. 9.570 31.35 1000, 1100 
WCRC (New York) .. 9.590 31.28 1000, 1100 Mozambique 
WOOC (New York) .. 9.650 31.09 0200, 0300 CR7 BE ( Lourenco 
WNBI (New York) .. 9.670 :31.02 1000, 1100, 1200, 1300 Marques) .. .. 9.830 30.52 2150 
WRUS (Boston) .. 9.700 30.93 0900, 1200 
WLWO (Cincinnati) .. 11.710 25.62 2100, 2200, 2300 Newfoundland 
WRUW (Bost5n) .. 11.730 25.57 1400, 1500 VON 11 ( St. John's) .. 5.970 60.25 0015 

WCRC ( Brentwood) .. 11.830 25.36 1300, 1530, 1630, 2100, 
2145 Palestine 

WGEA (Schenectady) 11.847 25.32 1800,2000 Jerusalem .. .. 11.750 25.53 1715 

WGEX (Schenectady) 11.847 25.32 1200, 1300, 1400, 1500, 
1600, 1700 Portugal 

WOOW (Wayne) .. 11.870 25.27 0200, 0300, 1400, 2100, MVO (Lisbon) .. 11.040 27.17 2100 

2200 
WBOS (Boston) .. 11.870 25.27 1200 Spain 
WRCA (New York) .. 11.393 25.22 1100, 1200, 1300, 2100 EA Q ( Aranjuez) .. 9.860 30.43 21501' 
WRUS (Boston) .. 15.130 19.83 1400, 1500, 1600, 1700, 

1800, 1900 Sweden 
WNBI (New York) .. 15.150 19.80 1600, 2100 SBU (Motels) .. 9.535 31.46 2320t 

WOOC (Wayne) .. 15.190 19.75 1400, 2100, 2200 SBP .. .. .. 11.705 25.63 1800 

WLWLI (Cincinnati) 15.200 19.74 0000, 0100, 1200, 1300, 
1400, 1500, 2300 Switzerland 

WBOS (Boston) .. 15.210 19.72 1500, 1600 II ER3 (Schwarzenburg) 6.345 47.28 2250 

WLWL2 (Cincinnati) 15.230 19.69 0000, 0100, 1200, 1300, H ER4 .. .. 11.775 25.48 2250 

1400, 1500, 1800, 
2300 Syria 

WLWK (Cincinnati).. 15.250 19.67 1500, 1600, 1745, 1900, FXE ( Beirut).. .. 8.035 37.34 1835 
• 

2000, 2100, 2200, 
2300 Turkey 

wcllx ( Brentwood).. 15.270 19.65 1300, 1530, 1630. 2100, TAP (Ankara) .. 9.465 31.70 1900 

WGEO (Schenectady) 15.330 19.57 
2145 

1500, 1745, 1900, 2100, U.S.S.R. • 

2200 Moscou .. .. 7.300 41.10 0000, 1900, 2000, 2100, 

WRUL (Boston) .. 15.350 19.54 1600, 1900 2200, 2300 

WRUW (Boston) .. 17.750 16.90 1700 7.322 40.92 1900 

WRCA (New York) .. 17.780 16.87 1600 8.940 33.56 1340 

WLWO (Cincinnati) .. 17.800 16.85 1400, 1500, 1600, 1745, 9.480 31.65 0200, 0300 

1900, 2000 9.860 30.43 1340 

WCBN (New York) 17.830 16.83 1530, 1630,2100 10.445 28.72 0645, 1340 .. 
.WGEX (Schenectady) 17.880 16.78 1800, 2000, 2200 11.830 25.36 1700 

WLWL1 (Cincinnati) 17.960 16.70 1800, 2000 11.950 25.11 0047, 0200, 0300, 1300, 
1340, 1420 

Australia 12.190 24.61 1340 

V1,14 (Sydney) 7.240 41.45 1815 12.260 24.47 1320 .. 
VI.C. ( Melbourne) 9.580 31.32 1815 15.040 19.85 0047 .. 

15.230 19.70 0047 

Belgian Congo 15.750 19.05 1800 

Leopold villu 15.167 19.78 1300 Vatican City .. .. 
11VJ .. .. .. 5.970 50.25 2115 

Brazil 
PRIA ( Rio de Janeiro) 11.715 25.61 2130t 

China Ws Metres 
XGOY (Chungking) 9.836 31.14 1600, 1800, 2230 Algiers .. .. 1,176 255 1300, 1600 .. 

Athlone .... 565 531 1440t, 1945, 2310 ( Sun. 

Ecuador 2300) 

FIC.IB (Quito) .. 12.455 24.09 0100, 2130 Tunis .. .. .. 823 365 0000, 0100 2300 

It should be noted that the times are BDST-two hours ahead of GMT. t Sundays excepted. 
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that of 267.4 metres ( 1,122 kc/s), 
is now being used for the transmis-
sions which are radiated from 1730 
to 0200 BDST. This wavelength 
was originally used by the Stagshaw 
(N.E. Regional) station. ' 
In addition to the two medium 

wavelengths, A.B.S.I.E. is now 
transmitting on four short wave-
lengths: 49.92, 41.75, 31.17, and 
25.42. The call letters are GRB, 
GRK, GWO, and GWH, respec-
tively. To give additional coverage 
for certain transmissions they are 
also radiated by B.B.C. short-wave 
transmitters. 

FREQUENCY DISTRIBUTION 

CCORDING to the Bureau of 
1- the International Telecommuni-

cations Union 45,648 frequencies 
had been notified as being used by 
the world's wireless stations at the 
end of 3943. This figure is an in-
crease of over a thousand on the 
previous year. A large proportion 
of this increase is recorded in the 
two frequency bands between 
3 Mc/s and 20 Mc/s. The increase 
in the 3-6-Mc/s band was 360, and 
in the 6-20-Mc/s band 482. 
The following table shows the 

number of notified frequencies in 
each band and in the last column 
the increase recorded during the 
year. 
Frequency Band kele 

10 to 100 414 12 
100 to 550 4,944 12 
550 to 1,500 2,760 13 

1,500 to 3,000 3,951 140 
3,000 to 6,000 13,187 360 
6,000 to 20,000 17,391 482 

22,000 to 30,000 1,623 89 
30.000 to 300.000 1,354 12 
Above 300,000 24 1 

SOUTH AFRICAN BROADCASTING 

W HAT is believed to be the only 
FM transmitter in use in the 

British Commonwealth is being 
operated experimentally by the 
South African Broadcasting Cor-
poration. This fact is learned from 
the annual report of the Corpora-
tion, which stresses the need for 
making immediate provision for the 
establishment of a television ser-
vice in the Union after the war. 

Considerable development of the 
existing system of transmitting pro-
grammes by wire to the native com-
pounds is envisaged in the report. 

IN BRIEF 

Invasion News.—Over 71 million 
words of Second Front news was trans-
mitted by Cable and Wireless to all 
parts of the world during the first four 
weeks of the invasion. Biggest Empire 
traffic was to Australia, whose total 
was 5,092,972 words, whilst 1,388,814 
words were transmitted to the United 
States. The fifteen phototelegraph cir-
cuits were also kept busy, nearly 1,95o 
pictures being transmitted in the four 
weeks ending July 3rd. 

B.V.A.—W. R. West became secre-
tary of the British Radio Valve Manu-

facturers' Association on July ist, in 
place of W. P. Wheeldon, who recently 
resigned to take up other work, having 
held office for ten years. J. R. Hughes, 
a Wireless World contributor, has been 
appointed technical secretary. J. W. 
Ridgeway (Ediswan) has been re-elected 
chairman, and C. W. Eve (S.T.C.) 
elected vice-chairman. The Association 
is now temporarily at 157-159, Regent 
Street, London, \V. i. Tel.: Regent 
2712. 
R.M.A.—At the recent annual general 

meeting of the Radio Manufacturers' 
Association it was agreed to re-elect 
en bloc the existing council and officers 
to bridge the period of two or three 
months before the Radio Industry 
Council is legally constituted when the 
R.M.A. will be disbanded. 

M.B.E.s.—Four radio officers received 
the award of the M.B.E. in the recent 
supplementary honours list " as an ex-
pression of commendation for their 
brave conduct." They are First Radio 
Officers A. J. Franklin, E. Hodgson, 
G. Walker, and Chief Radio Officer 
W. H. Hackworthy. 

Swedish Radio.—Two new roo-kW 
short-wave transmitters are included in 
the plans drawn up to increase the 
efficiency of radio in Sweden. One is 
designed for home use and the other 
for directional transmissions, principally 
to Swedish nationals abroad. The 
present SW transmitters at Motala are 
only rz-kW each. 
Canadian Broadcasting.—Dr. Frigon, 

acting general manager of the C.B.C., 
recently stated that effective coverage 
of Canadian broadcasting would be im 
possible without the co-operation 
afforded by the privately owned local 
stations. Only ro of the 89 broadcast-
ing stations in Canada are Government 
owned, he said. The combined system 
made it possible for the C.B.C. to. 
reach 90 per cent, of the population of 
Canada—this represented 96 per cent. 
of all set owners in the Dominion. 
He also explained the part played by 
the Canadian National and Canadian 
Pacific Railways in carrying pro-
grammes by wire for re-broadcasting. 

Another Premium.—In addition to 
the three LEE. Wireless section 
Premiums enumerated in last month's 
issue a fourth, the Webber Premium, 
was awarded to C. P. Edwards, 
M.Sc.Tech., for his paper on " Enemy 
Airborne' Radio Equipment." 

Prize for Invention.—A prize of £5.) 
is again offered by the Royal Society 
of Arts, as trustees of the Thomas Gray 
Memorial Trust, to any person of 
British or Allied nationality who may 
bring to their notice an invention, pub-
lication, diagram, etc., proposed or 
invented by himself, which is con-
sidered by the judges to be an advance-
ment in the science or practice of 
navigation. Proofs of claim, etc., must 
be forwarded to the R.S.A., John 
Adam Street, Adelphi, London, W.C.2, 
between October 1st and December 
31st, 5944. Last year's prizewinning 
invention was associated with radar. 

LEE. London Students' Section.— 
Officers recently appointed for the year 
1944-45 for this section of the Institu-
tion of Electrical Engineers include: 
C. C. Barnes, chairman; H. Shorland, 
B.Sc., vice-chairman; R. G. Stefanelli, 
hon. secretary. 

Come lovely 
Flowers 

And so It is that from 
the darkness of the 
present hour will emerge 
a brighter day when the 

brain and brawn of modern industry will 
be utilised in further peacetime products 
and pursuits. While serving the Govern-
ment to-day we are broadening both 
creative and manufacturing possibilities for 
a happier world to-morrow. Asiatic engi-
neers are available to work in co-operation 
with electronic engineers in the develop-
ment of new wartime equipment, especially 
as it may Inve to do with pickup and 
transmission of sound. Astatic crystal 
microphones, pickups, cartridges and 
recording devices will be available again for 
your use when those brighter days are here. 
Register your name with our Representative for 

your future benefit. 

THE ASTATIC CORPORATION 
YOUNGSTOWN, OHIO, U.S.A 

TORONTO, CANADA. • 

Exclusively Represented by 

Frank Heaver Ltd. Kingsley Road. 
Bideford. N. Devon 

CRONAME 
RADIO COMPONENTS 

ILITARY demands 
VII on the electronics 
industry require large 
quantities of material 
made to precision stan-
dards never before 
approached by quantity 
production methods. 
Crowe has had signal 
success in solving pro-
blems ofrapid production 
of precise electronics 
control mechanisms. This 
experienced ability will 
be an important factor 
In the post-war pro-
grammes of many firms. 

rxelysirely Erprexented is 
Greta Brotelin by 

FRANK HEAVER LTD. 
Kingsley Road. Bideford, 

N. Devon. 

CROWE NAME PLATE AND 

MANUFACTURING CO. 
CHICAGO. ILL. U.S A. 
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Demonstrating 

TRANSMISSION LINE PRINCIPLES 
Slow - motion Models with Exaggerated Circuit Constants 

THE following models may 
help in the understanding of 

some of the properties of transmis-
sion lines. The usual analysis of 
a transmission line as a " ladder " 
of series impedances and shunt 
capacitances can be conveniently 
illustrated by the following cir-
cuits in which the line constants 
have been grossly exaggerated. 

" RC " Line Model. — The 
arrangement shown in Fig. 
demonstrates the finite time taken 
by a wave to travel along the line 

Fig. r. " RC" tine model demonstrating finite time of travel of waves and 
reflection effects. Twelve to twenty sections should be used with 

R=ioo,000 ohms and C = 2e. 

due to the progressive charging of 
the shunt capacitances. 
The " input," as shown by the 

voltmeter Vx, is a 25o-V square 
wave, obtained by rocking the 
switch by hand between positions 
and 3. Half-way along and at 

the end of the line there are two 
electrostatic voltmeters V2 and 
V3, for which purpose Ferranti 
300-V instruments are very suit-
able. These show the progress of 
the wave, no longer square, along 
the line, and the time taken for it 
to cover the whole distance may 
be anything up to about io 
seconds. A longer time can be 
obtained by using higher values 
for R, but owing to the conduct-
ance the condensers put across the 
line, the voltage at the end be-
comes only a small fraction of 
that at the beginning. For de-
monstrations, about two to three 
seconds is suitable and R= 
ioo,000 ohms gives this. 
By throwing the switch from 

position i to 3, pausing at 3 for 
about half a second, then return-
ing to position 2, when the volt-

By 

C. STOKES 
B.Sc., A.M.I.E.E. 

(Coventry Technical College) 

age shown on V3 is approaching 
its full value, " reflection " due to 
the backward surging of the 
charge may be shown. For this 
test only, VI should be electro-
static also; for the other tests the 
heavier damping of a moving coil 
instrument is an advantage. 

By deliberately timing the 
operation of the switch so as to 
give the correct frequency to the 
waves, the x8o-degree phase shift 
in a half wavelength of resonant 

C 0 1st. sem.4 
(ottxum) 

Fig. 2. " LC " model to show, with the aid of a cathode ray oscil oscope, 
phase shift and standing wave effects along a transmission line. Twelve 
is a convenient number of sections, L should be 20H ; C, o.2514.F and R, 

about zo,000 ohms. 

feeder may be shown. However, 
this point is better demonstrated 
by the " LC " line model. 
Of course, it is technically 

wrong to use resistances to simu-
late the series impedance of a line, 
and after the model has served its 
limited purpose, this point should 
be made clear. 

" LC " Line Model.—This is 
extremely useful but has one 
drawback: With 12 sections of 
L-= 2oH and C=o.25e, a time 
lag of about -sle second is ob-
tained, so that phase shift, nodes, 
etc., must be observed on a 
cathode ray oscilloscope, prefer-
ably of the double-beam type. 
To show phase shift and decay 

of amplitude in a non-resonant 
feeder, the line model must be ter-
minated at about lo,000 ohms. One 
beam of the CRO is deflected by 
the input voltage to give a datum 
wave, and the other is made to 
show the voltage across each sec-
tion in turn down the line. It will 
usually be necessary to find the 
correct terminating resistance by 
trial to ensure that the amplitude 
continues to decrease right to the 
end. 
By open-circuiting or short-cir-

cuiting the end of the line, stand-
ing waves can be produced, but 
for success two precautions must 
be taken; the frequency must be 

CRO 2nd BEAM 

TERMINATED 

C 

adjusted to fit the line exactly, 
and the good waveform of the in-
put voltage must be preserved by 
not over-running the iron of the 



chokes. About IV RMS appears 
to be the maximum for zoH 
chokes with iron cores in. 
square. The adjustment of fre-
quency and voltage is best carried 
out by observing a voltage node, 
when the harmonics show up on 
what should be a straight line. 

" Input Impedance" Model.— 
This simple piece of apparatus is 
useful in demonstrating that the 
input impedance of a long line 

OHM — 
METER 

Wireless World 
problem is really over-simplified, 
since the reactive properties of the 
line impedances are not repre-
sented at all. Nevertheless, from 
the behaviour of this resistance 
ladder, one may infer the likeli-
hood of a real line having a limit-
ing value of input impedance. 
The input resistance is mea-

sured, preferably by ohmmeter, 
and the following values are ob-
tained as the sections are switched 
in: zoo°, 1666, 5625, 1619, 1618, 

53 S 

o r 5 
Fig. 3. Resistive ' input impedance " model with a minimum of five sections 
to demonstrate that the resistance of the line settles down to a limiting 

value after the first few sections are switched in. R= r,000 ohms. 

settles down to a limiting value 
after the first few " sections," a 
point with which some students 
find difficulty. By using resist-
ances to represent the series and 
shunt impedances of the line the 

1618 ohms, etc. Finally, the end 
may be short-circuited or left open 
without any discernible thange in 
the input resistance, and this 
covers all possible values of the 
" nmainder of the line." 

THE UBIQUITOUS JEEP— in this case a wireless-equipped version—just 
after it has been landed from a glider. 
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THE " FLUXITE QUINS" AT WORK 
"This house is haunted" sold EE. 

" There's bats in the belfry—let's flee" 
Yelled a voice " come back here. 
With that FLUXITE I Don't fear, 

It's howls in the wireless, lads, seer 

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

• 
Ask to see the FLUX I TE 
SMALL-SPACE SOLDER I NG 
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 FLUXITE GUN 
puts FLUX ITE where 
you want it by a 
simple pressure. 
Price 1/6, or filled, 2 6 

ALL INCRAtilcs win 

WOE 
IT SIMPLIFIES ALL SOLDERING  

Write for Book on the ART OF " SOFT" 
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING 
TOOLS with FLUX ITE. Price 16. 

FLU XITE LTD. 
(Dept. W.W.), Bermondsey Street, S.E.I 
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Letters to the Editor 

New Output Stage • Valve Load 
Cathode-follower Output 
Stage 
THE recent contributions on this 

subject have testified to the 
remarkable improvement in 
quality which results when the 
loudspeaker is fed from a source 
of relatively low output resistance. 
I have felt for some years that this 
is perhaps the greatest advantage 
to be obtained from the use of 
negative feedback in audio-
frequency amplifiers, and that the 
improvement in quality which 
results when feedback is applied 
to a pentode output stage is more 
often due to the improved loud-
speaker damping than to the 
reduction of harmonic content 
which also occurs. This is espe-
cially true with the cheaper grade 
of loudspeaker, which usually has 
rather prominent resonances. 

Messrs. Mitchell and Baker 
connect the output stage as a 
cathode-follower to obtain a low 
output - resistance. 
This seems to have 
some disadvantages. 
The input signal to 
the stage must be 
somewhat greater 
than the output volt-
age across the load 
impedance, and as 
this is usually of the 
order of 2ooV at 
maximum output, 
considerable output 
is required from the 
previous stage. An 
output of this order 
can only be obtained 
with difficulty and 
at the expense of 
considerable distor-
tion, and may neces-
sitate transformer 
coupling. The heater of the 
output valve must have a 
separate, well insulated trans-
former winding, and a pentode 
cannot be used as a cathode-
follower, as it is automatically 
triode-connected. These latter 
disadvantages restrict the use of 
such a stage to equipment 
intended for AC operation. 

All the disadvantages may be 
overcome by feeding back over 
two or more stages, the perform-
ance being unimpaired, or even 

improved if desired. To illustrate 
this, a circuit of this type is 
shown in the accompanying figure. 
A single PX25 is used in the out-
put stage: the penultimate stage 
is a valve of the AC2 /HL class. 
Under normal conditions the out-
put is some 6 watts into a load of 
3,200Q, the output resistance 
being 1,265Q. Connected as a 
cathode-follower the PX25 has 
an ouput resistance of about 120Q 
and requires a grid swing of some 
23oV peak for full output. 
With the component values 

shown in the figure the output 
resistance of the PX25 is about 
Tooft and the input signal for full 
output is 5V peak. The penulti-
mate stage only has to provide the 
normal swing of 35V peak to the 
PX25. All forms of distortion will 
be reduced to extremely small 
proportions by the heavy feed-
back, which in this case is taken 
from the anode of the output 

valve. If a push-pull output stage 
is used, the feedback voltage 
could with advantage be taken 
from the output transformer 
secondary. 

It seems unlikely that any 
material advantage will be secured 
by reduction of the output resist-
ance below one-tenth of the load 
impedance, a value which is easily 
arranged even with a pentode out-
put stage. 

D. T. N. WILLIAMSON. 
London, W,4. 

Optimum Load 

T HE formally correct result 
derived by Dr. Sturley (your 

May issue) and your correspond-
ent Mr. Date (July issue), opti-
mum Ri = 2R., is true only for the 
arbitrary condition of fixed mean 
anode voltage (E.) and with any 
value you like for the mean adone 
current (I.). 
Now within certain limits the 

most important condition for 
working a power output valve is 
that the standing anode dissipa-
tion (E. x I.) should not exceed the 
stated maximum value. Using 
this more practical condition it 
will be found that at higher values 
of E. greater power can be 
obtained with Ri considerably 
greater than 2R.. This has been 
shown by Prof. Howe in an inter-
esting and lucid Editorial in 
Wireless Engineer, February, 
1943. 

E. F. GOOD. 
Malvern Link, Worcs. 

Television Priority 

Pv/IAKING proposals for the 
future of television is an 

amusing pastime for those of us 
who are interested in the tèchni-
calities; and when so much of 
current radio work is veiled in 
official secrecy, no one need 
grudge the space devoted to this 
topic in Wireless World and else-
where. But, although I have 
indulged in this pastime myself 
(hoping that when we do get 
British television again it will not 
be on an obsolete system and the 
lowest definition in the world), I 
have also said that I do not 
seriously consider that television 
should be given a high priority 
in the immediate post-war period 
(discussion on Edwards' I.E.E. 
paper, 23 / 2 / 44). Most of Europe 
will be lacking both the personnel 
and equipment for training the 
coming generation of scientists, 
and will be short of factory 
capacity of every description; the 
rehabilitation of the devastated 
countries, many of which Britain 
claims as Allies, should then have 
first call on our trained scien-
tists and manufacturing facilities 
rather than luxuries such as tele-



vision. I hope, therefore, that 

when the report of the Television 

Committee is issued, it will be 

accompanied by a statement from 

the Minister of Reconstruction 

showing clearly what degree of 

priority is to be given to tele-

vision and indicating what other 

work is to be allocated to the 

radio and communications in-

dustry. D. A. BELL. 

London, N.21. 

Standardisation of 
Resistors 

A S far as we are informed, stan-
dardisation of radio resis-

tances has been brought about by 

dividing the range between 1On 

and I0n+' ohms into 12 parts so 

that the ratios of consecutive re-

sistance values are approximately 

equal. Thus the values between 

jo ohms and ioo ohms are: 

IO, 12, 15, 18, 27, 33, 47, 56, 

68, 82, ioo 

with a ratio varying between 1.18 

and 1.25. 

Was it really necessary to take 

the number 12 as the basis of this 

standardisation? Choosing io in-

tervals instead of 12 correspond-

ing to the values, 

IO, 12.5, 16, 20, 25, 31.6, 40, 

50, 63, 8o, ioo, 

would result in the following 

advantages: — 

(i) The series of values corre-

sponds to the decibel system with 

which most communication en-

gineers are already familiar. 

(2) The series contains round 

values such as 20, 25 and 50, 

which were used before the 

"standardisation." 

e 

Wireless World 
(3) To every resistance value 

there is twice the value and half 

the value in the series. 

(4) The ratios of consecutive re-

sistances differ less from each 

other (variation 1.25-1.28). 

(5) Every resistance can be 

characterised by two figures, the 

first indicating the " sub-series" 

in which the value occurs (o for 

1-8 ohms, i for io-8o ohms, 2 for 

ioo-800 ohms, etc.), and the 

second indicating the position 

within this sub-series (o for 1, 10, 

ioo . . I for 1.25, 12.5, 125 . . 

for 1.6, 16, i6o . . ., etc.). Writ-

ten with a decimal point, these 

two numbers are very nearly 

equal to the logarithm of the resis-

tance value. For example, 4.3 

represents a resistance of 20,000 

ohms, this value being No. 3 in 

sub-series No. 4, and log 2o,000 

equals 4.3. The same scheme 

could also be used for a simplified 

system of colour coding requiring 

only two dots for the whole range 

from i ohm (o.o) to 8,000 

megohms (9.9). 

W. BOWEN. 

Bowen Instrument Company, 

Leeds. 

BOOK RECEIVED 
Classified Radio Receiver Diagrams. 

By E. M. Squire. An analysis ill 
diagrammatic form, with explanatory 
text, of the various sections of typical 
receivers. A start is made with aerial 
input circuits, passing on through RF 
and IF amplification, detection and 
frequency changing to the various 
forms of AF and output stages. 
Auxiliary sections, such as power 
supplies aftd tone controls, are in-
cluded, but not complete receiver 
circuits. Pp. 164, 332 figs. Sir Isaac 
Pitman and Sons, Parker Street, Kings-
way, London, W.C.2. Price ios. 6d. 

Books issued in conjunction with ,‘ Wireless World" 
Net 
Price 

FOUNDATIONS OF WIRELESS. Fourth Edition, by M. G. 

Scroggie TELEVISION RECEIVING EQUIPMENT, by W. T. Cocking ... 10/6 

RADIO LABORATORY HANDBOOK, by M. G. Scroggie. 
Second Edition 12/6 

WIRELESS SERVICING MANUAL, by W. T. Cocking. Sixth 
Edition 

HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRELESS 
TELEGRAPHISTS, by H. M. Dowsett and L. E. Q. Walker. 

RADIO DESIGNERS HANDBOOK, Edited by F. Langford Smith, 
B.Sc., B.E. 

RADIO DATA CHARTS. Third Edition, Revised by J. McG. 

RADIO INTERFERENCE SUPPRESSION, by G. W. Ingram . 
LEARNING MORSE. 335th thousand 

INTRODUCTION TO VALVES, by F. E. Henderson ... 

RADIO WAVES AND THE IONOSPHERE, by T. W. Bennington 

ILIFFE 

7/6 

30/-

10/6 

7/6 
51-

6d. 

5/-
6/-

Obtainable from leading booksellers or by post from 

& SONS LTD., Dorset House, Stamford Street, London, S.E.I 

By 
Post 

7/10 
10/10 

12/11 

7/10 

30/7 

11/1 

7/10 

5/4 

74d. 

5/4 

6/3 
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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. 

A tone control Is fitted, and the large eight-
section output transformer Is available to 
match. 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. 

PRICE (with 807, etc. type valves) £18.10.0 

Plus 25% War Increase 

MANY HUNDREDS ALREADY IN USE 

Supplied only against Government Contracts 

VORTEXION LTD. 
257, THE BROADWAY, 
WIMBLEDON, S. W.19. 

'Phone: L/Berly 2814 
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RANDOM RADIATIONS 

The Rectifier Problem 

LAST month I gave a problem, 
sent in by a reader, concerning 

a mercury arc rectifier of the bi-
phase type supplying zoo amperes. 
It was this, if you remember: The 
current in each anode lead is in the 
form of square pulses of zoo am-
peres. As the frequency of the AC 
supply is 50 cis, the pulses have a 
duration of o.or second and the in-
terval between pulses is also o.or 
second. Would so-amp cable be 
permissible for the anode leads? 
Here is what my correspondent 
says: " At first sight the proper 
rating of each cable would appear to 
be half the value of the total cur-
rent, i.e., 50 amps.; but from the 
heating point of view% we must con-
sider the RMS value. Over half a 
cycle the square of the current is 
ro,000 amps; therefore, over the 
whóle cycle it is half of this and the 
heating value of the current in each 
lead is 4/ 5,000, or 70.7 amps. The 
consequences of using cable just 
capable of carrying 50 amps. might 
therefore be serious. The effect is 
even more surprising in a polyphase 
rectifier, where the gaps between 
pulses are longer than their dura-
tion." 

By "DIALLIST" 

the shops you will find the same 
queer state of affairs. The man' 
whose main trade is in the sale of 
wireless sets—and who hopes to do 
good business in television receivers 
after the war—supplies and urges 
his customers to buy household 
apparatus which is bound to make 
a nuisance of itself. It would be 
little more of an incongruity if the 
motor car manufacturers and the 
garage proprietors banded together 
to do all they could to make the 
roads as bad as possible for 
motorists So long as the radio 
industry goes on fouling its own 
nest no real solution of the inter-
ference problem is in sight. 

O 

Motors and Interference 

READERS would, I am sure, be 
grateful to N. F. T. Saunders 

for his able article on induption 
motors in last month's issue. The 
subject is one which is poorly dealt 
with in not a few electrical text-
books. I am convinced by what he 
writes that this type of motor is not 
suitable for certain kinds of domestic 
appliances; but there are many 
domestic gadgets in which it could 
be used, but is not. Where the 
commutator motor is the only one 
that will fill the bill designers of 
apparatus know perfectly well that, 
unless it is provided with some form 
of suppressor, it is certain to cause 
interference with radio reception. I 
blame them, therefore, add. the firms 
for whom they work for not taking 
the necessary precautions. What 
does seem to me the height of folly 
is this: you have big electrical 
manufacturing concerns turning out 
for the domestic market many kinds 
of appliances, including wireless re-
ceiving sets. Interference from 
their sewing machines, cocktail 
mixers and what not spoils the per-
formance of their radio receivers; 
yet they seem content to go on pro-
ducing interfering machinery and 
spoiling their own market. And in 

D D 

Jelly-acid Accumulators 
UNTIL recently I have had little 

practical experience of the jelly-
acid breed of secondary cell, having 
always used those with honest liquid 
electrolyte. But my better half in-
vested in a couple of " jellies" for 
the battery-operated portable that is 
dear to her heart, and when I came 
home on leave I was invited to see 
whether all was well with their 
health. The twain, by the way, are 
not used as a pair in the set; whilst 
one is doing its stuff there, the other 
is being slowly refilled by a trickle 
charger. Examination showed that 
neither was all that it should be. 
There was some bulging of the cellu-
loid case and the jelly within looked 
dried up and showed cracks in 
places. I gave both a good topping 
up with water and that seems to be 
the great tip. Now they get it re-
gularly and it's surprising how much 
they drink. I'd be grateful for any 
hints on looking after these things 
from any reader who has had prac-
tical experience of their little ways. 

0 0 D 

" Civilian " Sets 
T HAVEN'T yet had the chance of 
1- putting one of the new War-
time Civilian Receivers through its 
paces, but from what I have read 
and heard of them I gather that 
they will do satisfactorily all that is 
needed in wartime reception. The 
great point is that there are to be 
receivers available to replace some, 
at any rate, of those now so ancient 
that not even the most skilled and 
willing of servicemen can keep them 
in working order. The simple 
standard design, involving the use 
of comparatively few types of com-
ponents and valves, will ease manu-
facturing difficulties, and it is good 
to ?tarn that ample supplies of re-

placement parts will be available. 
These sets cover only the medium-
wave band, but that is of no great 
moment to-day, for there is nothing 
on tiw long waves likely to attract 
the average listener. Nor, I think, 
will he feel the miss, as the Irish say, 
of the kind of short-wave gear that 
was provided in the typical medium-
to-low-priced sets of pre-war days. 
With the crude tuning arrangements 
with which these were fitted recep-
tion of any but the easiest and most 
loud-voiced of short-wave stations 
called for far more skill and patience 
than their owners normally pos-
sessed. Hence, after the first week 
or two the short-wave range was 
seldom, if ever, used. The only 
thing I don't like about the new 
sets so far is their price. Even when 
purchase tax is taken into considera-
tion, the figures fixed by the powers-
that-be do seem rather on the high 
side for single-range mains or bat-
ter) receivers. 

O D 

Down, but Not Out 

GOING out into the garden after 
breakfast the other morning, 

I found my aerial wire lying in loops 
and coils on the lawn. There had 
been during the night one of those 
tearing winds that have been such 
a feature of this war and that had 
proved too much for the supporting 
wire at the far end. Well, it had 
not done badly. I put it up nearly 
six years ago and as I have been 
away, except for the usual all-too-
brief leaves, all the war, it has had 
no attention at all. I was surprised 
to find that the enamel covering the 
phosphor-bronze strands of the 
aerial itself was as good as new— 
not a chip or a bare patch to be 
found anywhere. What had given 
under the strain was the badly cor-
roded steel supporting wire. Well, 
one's always learning. When I put 
that aerial up again on my next 
leave I will use enamelled phosphor-
bronze wire for suspending purposes 
as well as for the aerial itself; it 
seems to be entirely weatherproof. 

D 
• 
Valve Multiplicity 

THE absurd number of valve 
types that there are in use 
i to-day n domestic wireless receivers 

was brought home to me the other 
day when I was talking to one who 
deals in them. " In my small 
shop," he said, " I've over 1,500 in 
stock and I've nothing like one of 
each." It does seem a pity that we 
can't decide to standardise a com-
paratively small number of types 
and to turn our attention to pro-
ducing these cheaply and with high 
quality. The actual types needed 
for producing good domestic re-
ceivers at all prices are very few 
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indeed. Add communications re-
ceivers and sets designed for high-
quality reproduction and the 
number of really necessary valve 
types remains quite reasonably 
small. Yet we go on producing new 
kinds, many of which hardly justify 
their existence, and continuing to 
manufacture old-fashioned types, 
whose production should have 
ceased long ago. Some day, I sup-
pose, we'll come to our senses. 
Then valve prices will come down 
with a run and the big efficient set 
will become popular, for purchasers 
will no longer be deterred by the 
nightmare cost of possible valve 
replacements. Nor shall we find 
people putting up with the horrid 
performance of worn-out valves for 
the very good (or very bad!) reason 
that to replace them Would come to 
more than the present value of the 
receiver. 

ODD 

Good Neighbours I 

ONE of the many attractive quali-
ties of my nearest neighbours is 

that they are old-fashioned folk, 
who are rather afraid of electricity 
and won't have it in the house. 
That, you may exclaim, is a nice 
thing for one who makes his living 
out of electricity to say! At first 
sight it is; but wait a moment. One 
friend of mine, a burning radio 
enthusiast, moved some time before 
the war to the country. Almost the 
first thing he did to the jolly little 
house he bought was to install 
electric lighting and power. A 
little later, when he had got to 
know his neighbours, he urged 
them to banish the smells and the 
dirt of gas lighting and to do like-
wise. Fired by his words, they did. 
As time went on, they became even 
more enthusiastic about electricity 
than he was. The husband showed 
him with pride an electric razor; the 
lady of the house indulged in an 
orgy of spending, putting in a 
vacuum cleaner, an egg whisk, a 
refrigerator, a hair-dryer and good-
ness knows what else. Gone was 
my friend's peaceful enjoyment of 
his communication receiver. As he 
put it, whenever the husband 
wasn't shaving or his wife drying 
her hair, the cook appeared to be 
beating eggs or the housemaid 
vacuum-cleaning. Yes, things being 
as they are in the matter of inter-
ference, my neighbours can't be too 
fond of gas or too shy about electri-
city for my liking! 

GOODS FOR EXPORT 
The tact 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. 

The Future 
LTHOUGH concealed today 

À---1 in tropical kit or battledress, 
without its familiar trademark, 
discerning technicians can easily 
recognise the well-known brand of 
BULGIN RADIO PRODUCTS 
in every piece of Service radio 
apparatus. Today, as in the 
past, they stand predominant for 
originality, design and reliability, 
ready to co-operate in the future, 
in the shape of " things to come." 

(Please quote priority and Contract Nos.) 

"The Choice of Critics" 

• • • 

Registered Trade Mask 

A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, ESSEX 
Radio and Electrical Component Manufacturers. 

TEL.: RIPPLEWAY 3474 (5 lines). 
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 RECENT INVENTIONS 
FREQUENCY MODULATION 

DIAGRAM (a) shows an arrange-
ment in which frequency modula-

tion is produced by the action of a 
gramophone pick-up on the tuned grid 
circuit of a valve oscillator V. 
A single short-circuited coil K. 

mounted on the upper part of the pick-
up P, is vibrated by the stylus 
relatively to the coil L, so as to vary 
the tuning of the grid circuit LC, and 
therefore the prevailing frequency of 
the oscillations generated by inter-
electrode feedback. The frequency-
modulated output in preferably passed 

(a) 

Electro - mechan-
ical frequency 
modulation (a) 
with a gramo-
phone pick-up and 
(b) with a moving-
coil microphone. 

(b) 
through a frequency multiplier F to 
increase the available bandwidth before 
the signal is radiated. 

In diagram (b) the pick-up is re-
placed by a microphone M resembling 
a small loudspeaker, the apex of the 
diaphragm being provided with a small 
short-circuited coil Kr which serves, as 
before, to vary the instantaneous 
tuning of the input circuit Li Cr. 

Philco Radio and Television Corpn. 
(Assignees of R. B. Albright). Con-
vention date (U.S.A.) June 23th, 1941. 
No. 558680. 

MUTING CIRCUIT 

IN a known arrangement for shutting out " inter-station " noise during 
the process of tuning, the cathode of 
a diode rectifier is given a positive bias 
sufficient to block the passage of any 
signal below a certain threshold value. 
For signals above this level of strength, 
reception is normal. 
A circuit of this kind is now modified 

by including a thermally sensitive de-
vice, or Thermistor, in series with the 
potentiometer from which the cathode 
bias of the rectifier is taken. The heat-
ing element of the Thermistor is 
coupled to, and energised by, the output 
from the AF amplifier. Initially the 
circuit operates to exclude background 
noise, as explained above. However, 
as soon as a worthwhile signal starts 
to pass through, a part of the AF 
amplifier output is fed back to heat 
th î Thermistor. The effective re-

A Selection 

of the More Interesting 

Radio Developments 

sistance of the latter is thus reduced, 
so that the original bias on the 
rectifier-cathode falls and the AF out-
put rises to supply still more heat to 
the Thermistor, the cycle being re-
peated until a state of equilibrium is 

reached. A desired 
signal is thus sharply 
lifted to normal 
strength, and any 
tendency to distor-
tion is reduced. 
The sensitive 

element of a 
Thermistor usually 
comprises a mixture 

manganese and nickel oxides, which 
is arranged to be either directly or in-
directly heated. The device has a high 
temperature coefficient of resistance. 
which can be made positive or negative 
according to the proportions of 
materials used. 
Standard Telephones and Cables, 

Ltd.; P. K. Chatterjea and C. T. 
Scully. Application date July 9th. 
1942. No. 558598. 

DIRECTIVE AERIALS 

A SHORT-WAVE aerial system is 
.1-1. designed to combine the direc-
tional properties of the ordinary 
stacked array with those of the known 
Vagi arrangement of reflectors and 
directors and to give better directional 
qualities with simpler mechanical con-
struction. 

A 

A 

Directional aerial array. 

Four units are mounted, one above 
the other, on a single mast M. Each 
unit comprises an energised dipole A 

which is backed by a reflector R and 
faces a director D, both the latter being 
energised by radiation alone. The units 
may be spaced apart vertically by half 
a wavelength, in which case the 
separate limbs of each dipole are con-
nected to crossed feeders F as shown; 
or the units may be separated by a 
wavelength and supplied by parallel 
feed lines. 
The reflectors and directors are sup-

ported at their centres by cross 
brackets B, all carried by the same 
mast. Several such stacks are erected 
side by side to form a complete array, 
and are energised in phase for direc-
tional radiation. 

Marconi's Wireless Telegraph Co., 
Ltd., and E. Green. Application date 
May 2ist, 1942. No. 558852. 

PERMEABILITY TUNING 

THE inductance coil is wound over 
a hollow former F, diagram (a), 

of insulating material, made in the 
shape of one complete helical turn, 
through which the solid core C slides. 
As compared with a fully closed 
toroidal winding, the separation be-
tween the two ends of the inductance 
is stated to be advantageous because 

Toroidal-type perme-
ability tuners. 

FC 

(a) 

C3 

(b) 

it reduces the overall distributed 
capacity of the coil, and so improves 
its " Q" factor. At the same time, 
the magnetic reluctance of the air gap 
is comparatively small. An inductance 
variation ratio of it : r is claimed for 
this form of construction. 
Diagram (b) shows an arrangement 

in which the sliding core is made in 
three sections, each of different 
material. The middle part C2 consists 
of powdered iron (or of magnetite for 
short-wave working); whilst the outer 
part C3 is made of copper, to ensure 
a higher inductance change towards the 
limit of the tuning range. The part Ci 
is of insulating material, and serves to 
transmit the thrust from a control 
knob K. Using a magnetite core, the 
arrangement is stated to cover twice 
the tuning range given by a straight 
solenoid winding of equal size. 

Marconi's Wireless Telegraph Co., 
Ltd. (Assignees of R. L. Harvey). Con-
vention date (U.S.A.) May 31st, 1941. 

No. 559330. 

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. 



A UGUST, 1944 WIRELESS WORLD 23 

• LINAGLOW LIMITED • 
SERVICE KITS 

SU. 1 8-mfd. 400/500 v. Aluminium Can Electrolytic; 
6 each Silver Mica Condenser. Resistors and Trimmers, 12/9. 
SEE. 1 32-mfd. 325 v. Aluminium Can Electrolytic; 
6 each Silver Mica Condensen, Resistors, Trimmers and 
Tubular Paper Condenser. 15/9. 
SIM, 1 92-mfd. 325 v. Aluminium Clan Electrolytic; 
1 2-mfd. T.C.C. Tubular 250 v. Electrolytic; 6 each Silver 
Mica Condensers, Resistor,; 1 radio screwdriver; 1 each 
2, 4 and 6 B.A. Box Spanners. 21/8. 
8KM. 1 8-mid. 400/500 v. Aluminium Can Electrolytic; 
1 2-mfd. T.C.C. Tubular 250 v. Electrolytic; 6 each Silver 
Mica Condensers. Resistors, Tubular Paper Condenser,; 
1 tone control. 29/6. 
32.2. 1 8-mfd. 400/500 v. Aluminium Can Electrolytic; 
1 40-mid. T.C.C. Block 250 v. Electrolytic; 6 each Silver 
Mica Condensers, Resistors and Tubular Paper Condensers; 
2 tone controls. 315/-. 
81[0. 1 8-mfd. 400/1500 v. Aluminium Can Electrolytic; 
1 16 x 8 mid. 350/450 v. Aluminium Can; 1 24-mfd. T.C.C. 
Block 250 v.; 12 each Silver Mica Condensers. Resistors 
and Tubular Paper Condenser.; 3 assorted Volume Con-
trols; 2 puehpull 4-point switches. 59/8. 
SEP. 2 8-mild. 400 v.; 2 32-mid. 325 v.; 1 16 x 8 mid. 
400 v.; 1 24-mfd. 250 o. Electrolytic,; 12 each Silver 
Mica Condensers, Resistors. Trimmers and Tubular Paper 
Condeneers; 2 4-point puehpull switchea; 2 tone control,. 
£3 19s. dd. 
SEQ. 1 8-mfd. 400/500 v. Aluminium Can; 1 1608 mfd. 
350/450 v. Aluminium Can; 1 32-mid. 325 v. Aluminium 
Can; 1 40-mfd. T.C.O. Block 250 v.; 1 24-mfd. T.C.C. 
Block 250 v.; 1 2-mfd. T.C.C. Tubular 250 V. Eiectrolytics; 
25 each Silber Mica Condensers and Resistors. 12 each 
Trimmer. and Tubular Paper Condeneers; 3 assorted radio 
screwdrivers; 1 each 2, 4 and 6 B.A. Box Spanners; 2 I.F. 
Transformer. Aluminium Can iron cored 465 KCs.; 1 set 
Long. Medium and Short Aerial and Oscillator Coils. 
£5 5s. 

MICROPHONES. De Luxe Fleco Crystal microphones 
in chromium case. Specification : 60 D.B. below 
1 volt P'requency response 30/8,000 6 tid'i  
C.P  8  nt 
AZ above-Standard model in bakelite 3 - uns. case   
2-tier Stands for above, 215/-. 

HIGH FIDELITY MOVING COIL MICROPHONE, 25 ohm 
impedance, frequency response level 50-8,000 66.16.0 
cycles. 78 DB below 1 y   

AERIAL AND OSCILLATOR COILS. Best double silk. 
covered Wire Wouriel, colour coded on bakelite forme., 
Short. Medium and Long Wave, 16/50; 200/550; 
1,000(2,000 metres. 15/- the set. 

SCREENED INTERLACED FLEXIBLE MICROPHONE 
CABLE. Single. Special Offer, 94, per yd. Twin. 
1/3 per yd. Super quality Twin, rubber insulated, 1/9 
per yard. 

TUBULAR PAPER CONDENSERS, 350-500 v  D.C.working 
.0001, .0003 mfd.. 4/- doz.; .001, .004 mfd., 6/- doz. ; 
.01 mfd.. 7/- doz.; .05 mfd., 9/- doz.; 1 mfd., 12,- dos.; 
23, .5 mfd., 115/- dos.: or assorted parcel of 50 for 27/6. 
Minimum order., 1 doz. any type. 

UNIVERSAL RAZOR RESISTANCE. Suitable for prac-
tically every type of electric Raaor, drops voltage from 
20012150 to 100/110 v. Supplied in safety metal cage with 
aebeetoe lining. Specification: 1,500 ohms with adjustable 
slider, 10/6. 

TUBULAR STEEL FRAMES. Cadmium plated for radio 
chased, mounting and many other purposes, drilled ready for 
use-181n, high x 14in. wide, very useful for swivel frame 
in Radio Laboratory, 7/6 therr 

1 . CALLERS  to Show Rooms, 

61 HIGHGATE HIGH ST., N.6. 
Phone: MOUntview 9432. 

if"LIBERTY 
six - VALVE SUPERH ET 
CONSTRUCTOR'S KIT 

ALL-WAVE 16-50m., 200-560m., 
1,000-2,000m. 

Brief Specification: Frequency changer 
with two valves, separate oscillator, Six 

Tuned Circuit, 465 K.C. Iron cored 
I.F.s. Separate tone and volume, 5-watt 

output, 8" P.M. speaker with baffle and 
output transformer, supplied with all 
valves, chassis, Practical and Theoretical 

wiring diagram and Parts Lists, Nuts, 
Bolts and Wire, ready to assemble, 200250 
volts AC. 

£16 . 16 . 0 
Carriage paid 

Including Purchase Tax 

VALVES-AMERICAN TYPES AT B.O.T. 
CONTROLLED RETAIL PRICES. POR REPLACE-
MENT PURPOSES ONLY, 1115, 615, 1252, 1215, 12E1E5, 
9 IC5. 1145. 5Y3, 21Z6. 11/- ; 6Q7, 12Q7, 45, 75, 
11/7 ; 6F6, 6K7, 61.7, 1217, 125.17, 25L6, 35L6, 47. 12/10 : 
6A8, 038, 6E8, 62,4.7. 128.47. 14/- ; 85. 15/3. 
Also British Valves at Manufacturers Lint Prices. AC/ME. 
10/6; U114, 11176. IYU7. 11/- ; HL41DD, TDD4. 11/7 
AC/VP2, CIA, EF39. KTW61, Pen 45, SP41, SP49, 'T41, 
VP41. 12/10; D1 Diode I in. Peanut Valve with valve-
holder. 12/10 ; ECH3, FC13, X63, 14/-: AC6Pene, 
EL35, Pen 46., 11211. 19/3. 

• Post Office Permit neceeeary. 
All prices include Porch ow Tax A.I.1 . 1,1 per val, e postage. 

NEW AMERICAN 5-VALVE 

SUPERHET CAR RADIOS 

2 Wavebands (200-2,000 metres). Push-
button and Manual Controls. 8-volt. 
Built-in Speaker. Complete with roof-top 
bar Aerial. Small and compact. 7 x 5 
x 12in. Crackle finished enamel. 

gns.(inCludingP.T.) 

Special Offer 
Manufacturer's Clearance Stock of 

I-watt CARBON RESISTORS 
Wire and Clip end., Values unmarked, ranging 
approx. from 20,000 ohms to 2 meg. 
Unique opportunity. per 100 12/6 

UNIVERSAL RESISTOR. Suitable for practically every 
type of American and British AC/DC Receiver. Supplied 
in safety cage with aebestos lining. Specification: 750 
ohms, .3 amp., with four sliders for adjustable tappinge.12/6, 

LF. TRANSFORMERS. Iron cored Litz Wound, Alumin-
ium Can. Limited quantity. 17/6 matched pair; 9/8 
each. 
LINE CORDS. 3-way heavy duty, .3 amp., 360 ohms. 
10/6 480 ohms, 13/9; 600 ohms, 17/6. 
VALVE HOLDERS-AMPHENOL TYPE. International 
or Badea Octal, chassis mounting, Id-. 
ADJUSTABLE CAR AERIALS. Chrome bar roof fixing, 
complete with suction rubbers, etc., 15/, 

SCREENED LEADS, 8ft. long, fitted 2 Wander plugs, 
callable for Gram., Mike, Pick-up, etc., 4/6. 

MANS TRANSFORMERS, 200/250, 350-0-350, 6.3 v. 
.41,11•, b v. 2 amp., 120 m.a. shrouded, 42/8 300-0-300 

4 v. 6 amp., 4 v. 2 amp., 150 m... 42/- ; 325-0-325, 4 v. 
6 amp., 4 v. 2 amp., 2 v. 1.5 amp., 150 m.., 451- ; 
350-0-350, 6.8 v. 3 amp., 5 v. 2 amp., 100 ma., 37/6; 
325-0-325, 6.3 v. 3 amp., 4 v. 2 amp.. 100 421-. 

LOUDSPEAKER TRANSFORMERS. Push-poll output 
tapped Primary and Secondary, 120 ma., ratios 10: I, 
5 1 and 3.5 : 1. 15/- ; Multi-Ratio and Push-pull trans-
former, ratios 30 : 1, 45 : 1, 60 1, 90 : 1, and P.P. Clain B, 
75 m.., 12/6. Heavy duty multi-ratio transformer, 
ratios 24: 1, 41 : 1, 48 : 1, 58 : 1, 82 1. 116: 1, 80 m.a., 
15/6. Clase B and Q.P.P., 75 m.a., 12/6. Triode/Pentode 
40 ma., 8/9. 

floerrerS;PE8AinX.:,ER25S/.6 F.M. 31681n3.-oCelhmestylooince, 2co21/113'i.tiootaut. satranInat 
Eigergieed, 250, 500, 1,200, 2,000 ohms field, 35/. each; 
161n. B.T.H. Model R.K. Maine Energised. 1,000 ohm field. 
15 ohm» speech, weight 28 lb.., reconditioned new, 
26/6/-. Ideal for P.A. work. Directional Billie for 
RE., 3ft. x 2ft. 61n.c 1ft. Sin., felt-lined with suspension 
hooks, made from lin, ply, as new. 23/15/- each. tlin. 
Celestion with Transformer, 37/6. 

VOLUME CONTROLS. 1,000, 5,000, 10,000, 20,000, 25.000, 
50,000, 100,000-ohm; 1, 8, 1 and 2 megohm, without switch, 
4/9 each. As above, with switch, 6/9. 100,000 ohms 
Double Pole Switch, beet American, 7/6. WIRE WOUND, 
best American, New, ex television, 2,000 and 10,000 ohms, 
5/- each 

WIRE END CARBON RESISTORS. New, ex television 
chassie, 1, 0, 1 and 2-watt. Ageorted parcel of 100. 35/-. 
3-gang. .0003 VARIABLE CONDENSERS, with geared 
is.lowuLs-mtiont.o , l n1tba611. drive, pointer and dial frame. Ceramc 

12m. AUDITORIUM P.M. LOUDSPEAKER CHASSIS, 
Ticonal magnet, 10 ohms, 12/15 watts. Exceptionally 
sturdy construction, £7/16/6 each. 

FLAT FLEX. 9-way, 14/36, 18/20ft, lengths, suitable for 
amplifiers, extension speakers, remote control and many 
other purposea. Finest quality pre-war manufacture. 7/6 
per  

FRETS. Coppered braes, flh 71n.. 3/6. LOUDSPEA K ERl4t : 11.ir..8/9. 

Il,iiIiI.,nH-hCoOleVE4H6E0  BAFFLE BOARDS. 12 x 9113.. lin. Ply. 

ALUMINIUM VALVE CAPS. Special price 6d. 

LINAGLOW LIMITED •  POST ORDERS to Dept. M.0.22 

HOURS OF BUSINESS 9 a.m. to 5.30 p.m. 3 HAMPSTEAD LANE, N.6. 
Saturday, 9.30 a.m. to 12.30 p.m. CASH WITH ORDER ONLY. 

sO U 

1if soute 
*SPEAKERS 

*AMPLIFIERS 

* MICROPHONES 

WHEN HAPPY DAYS ARE HERE AGAIN 

GRAMPIAN REPRODUCERS LTD. HAMPTON ROAD. HANWOR TH, MIDDLESEX Telcohone: FE.Ltnam 1657-d 
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Honestly superior condensers 

tell their own story of quality. 

PRAGUE 
CONDENSERS — KOOL OHM RESISTORS 

SPRAGUE SPECIALTIES CO., NORTH ADAMS, MASS., U.S.A. 

103 GROVE END GARDENS, LONDON, N. W. 8 

Valley 
TRANSFORMERS 
and CHOKES 
For RELIABILITY 

SEND US YOUR ENQUIRIES 

OLIVER PELL CONTROL 
r. AMBRIDGE ROW, BURRAGE ROAD, WOOLWICH. Leil,:p0A 5E 

te?¡ LTD. 

Manufacturers 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 8. Cables : Sel, Potters Bar 

>le roúe Me earkai 

SIGNALLING 
EQUIPMENT 

e 4 

te.! 

BASICALLY BETTER... 

TRANSRADIO LTD* HIGHWAYSEACONSFIEEDSUCKS 

LOW LOSS 

CABLES 

RADIO 

• CHASSIS 
RADIO 

STAMPINGS 

RADIO 

• PRESSINGS 

FARM LANE, FULHAM, S.W.6 TELEPHONE: FULHAM 5234 

tterliv-4 TT 'S 
AN ERG? 

.•••• 

It isn't   isn't what ? 
Isn't a watt ! 

It's the c.g.s. unit of energy. 

WHAT'S "ERG"? 
ERG is the trade mark identify-
ing a line of products that will 
be available when we've finished 

the biggest job of all. 

ERG RESISTORS LTD. 
ERG 1021a, FINCHLEY ROAD, LONDON, N.W.11 

PHONE: SPEEDWELL 6967 
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CLASSIFIED ADVERTISEMENTS. Rate 6'- for 2 
line, or less and 3i- for every additional line or part 
thereof, average linea 5-6 words. Each paragraph 
charge? separately. Frees Day: Septemberiune,lfirsgpost 
Thursday, August 10th, one day earlier at branch offices. 
Ron Numbers 2 words, Plus 1,-. Deposit System 
particulars on request. No responsibility accepted 
for errors. 

I T is with deep regret that 

we have to announce the 
death of Dr. Norman Partridge, 

founder and senior partner of 
our firm. 

The valuable technical contri-

butions he made to the Industry 
will not however, be lost, as 

the business will be continued 
by his co-partner and close 

collaborator, Mr. A. L. Bacchus, 
who for many years has managed 

both the business and pro-
duction of the firm. 

The high quality and normal 

technical standard always associ-
ated with Partridge Products 

will be fully maintained and 
there will be no variation in 

our service or attention to 
detail. 

Transformer Manufacturers, 

76-78, PETTY FRANCE, LONDON, 

S.W.I. Telephone: ASSey 2244. 

ARMSTRONG 
 SERVICE  

We are doing our best to 

keep your pre-war Armstrong 

Receiver in a state of good 

repair until such times as we 

can resume manufacture and 

supply you with a post-war 

model. 

In the meantime if you need 

our help address your enquiry 

to 

ARMSTRONG (Radio Service Dept.) 
WARLTERS ROAD, HOLLOWAY, LONDON, N.7 

'Phone: NORth 3213. 

NEW RECEIVERS AND AMPLIFIERS 

30 -WATT an amplifiers, precision built in-
struments, input and output channels 

to requirements; early deliveries.—Below. 

150 -WATT racks, comprising 5 amplifiers as above intercoupled, fitted for re-
mote control for industrial installations; send 
for full details and illustrations; complete 
equipment, including speakers and micro-
phones etc., available.—Below. 

18- Ta e tsc/tosamanfiteiresi)lemcixonintthinpiunt 1;t: 
put and output transformers; 1855.—Below. 

D ANCE 
and stage transportable equipment, 

comprising 18-watt amplifier as above, 
m/c mike, adj. stand, 2 speakers, cables; 36gns. 
—Broadcast di Acoustic Equipment Co., Ltd., 
Broadcast House, Tombland Norwich. [2024 
('lsUALITY amplifiers, ac, 200-250v, 41/2  watt, 
Nog 6 gnu; 11 watt, output imped. to re-
quirements, 11 gus; s.a.e. for leaflet.—John 
Brierley, 1, St, Paul's Ave., Lytham St. Anne's. £2 A 110 only.—New 7-valve " S:Vireless 

World' Quality amplifier with tone 
control stage, 8watts push-pull triode output, 
price includes super Quality triple cone, 12in 
permanent magnet speaker with large matched 
output transformer and all valves; as above 
but with 15watt tetrode output, £25/10; ideal 
for realistic reproduction for public address, 
limited number available.—Bakers Selhurst 
Radio, 75, Sussex Rd., S Croydon. Tel, Croy-
don 4226 for demonstration. [2772 
IT.P. RADIO SERVICES, Ltd., offer Philips 

llv television chassis, complete with 
mains equipment and scanning assembly, no 
valves (ex 10Ogns receiver), £12/10; new radio 
chassis, comprising 7 screened coils, 31 con-
densers, 30 resistors, 8 octal valve holders, 
volume control, etc., 29/6; 5-watt ac/dc am-
plifier, 3-valve chassis type, including valves, 
£6/10; new Crosley 2-waveband car radio, all 
suppressors. etc.. 16gns; Ward under car 
aerials, 18/6; Meico moving coil microphones, 
5gns; Meico microphone transformers, 12/6; 
Dubilier 2mfd 650v block condensers, 4/-; 
volume controls, all values available, with 
switch 5/6, without 3/9; high grade mains 
transformer replacement bobbins, 4v or 6v, 
19/6; mains transformers, reliable make, 30/-; 
specify 4v or 6v heaters, 8M P.M. speakers, 
19/6 (limited supply); car radio distributor 
suppressors and plug suppressors, each 2/6; 
dynamo condensers, 3/.; bell transformers, 
5/11; 1,000-watt kettle immersion elements, 
19/6; list id.; s.a.e, with enquiries; prompt 
attention.—HP, Radio Services, Ltd., 55, 
County Rd.. Liverpool, 4 ( Est. 1935). Tel. 
Aintree 1445. [2929 
RECEIVERS, AMPLIFIERS—SECOND-NAND 
LT.R.O., as new, 9 roils, no power pack; 

offers wanted.—Box 3168. [2902 
TU.W. 2RF straight and amp.; £ 15.—Cran-
VT field, 3, Headstone Lane, N. Harrow, SCOTT Philharmonic 30-valve radiogram, 

3-2,000 metres, as new, spare set valves; 
H150.-35, Baden Rd., Brighton. [2916 
"WIRELESS WORLD" 12-watt amplifier 

TY and feeder unit, Voigt speaker unit, 200 
volt field; offers, or exchange miniature camera 
outfit.—Box 3174. [2923 HALLICRAFTER SX.17, with matching 

speaker, practically unused, in perfect 
condition, spare set of valves available; offers 
mvited.—Box 3170. .12905 

UTO-GRAM, superb hand-made burr 
£7.. walnut bureau cabinet, record storage 
space 100, Garrard auto, Marconi radio, 7-
2,000 mtrs; heard London; 100 gun—Box 3166. 
WOR sale, one 7-valve " Wireless World" 
J. quality amp., with tone control, includ-
ing valves, £ 17; excellent cond.—Write Char-
lier, South Croft, Buxton, Derhys. [2880 
lUATIONAL 81X Amilcar receivers, corn-

plete with speaker to match, as new. £28; 
Sky Champion, in perfect order, £16.—Green, 
Gas Works, Shirebrook, nr. Mansfield. [2904 RECEIVING rig, being dismantled, Trophy 

8. Evrizone tuners, crystal gate, chokes, 
valves; £60 the lot; lists.—R. Stroud, 20, 
Kingston Ave., Bradford-on-Avon, Wilts. [2887 

15 watt ac gramophone amplifier, two 
D026s, large beech cabinet. 22in x33in 

x lain. with two 14in P.M. speakers, £28.— 
Western, 31, Rosebery Ave., London, E.C.1. 
Terminus 4667. [2936 

fl 
AYNES 14-watt output all-wave ac radio-
gram, Garrard automatic record changer 

in walnut cabinet, recently overhauled and 
new valves fitted; best offer over £ 100.-53, 
Holton Rd., Barry, Glam. [2874 

Wanted URGENTLY required, a National H.R.O. 
Communication receiver in good order.— 

Box 3161. [2870 RADIO unit for use with ac amplifier, with 
or without own power supply.—Hobbs, 

Chadlington. Oxford. [2886 
METANTED, McMurdo-Silver or Scott radio-
VT gram or radio.—John Steel. Longwood 

Hall, Bingley, Yorks. [2876 

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. 

PITMAN 

THERMIONIC VALVE CIRCUITS 
By Emrys Williams. Incorporates the theory of 
the operation and design of thermionic valve 
circuits, and constitutes a convenient text-book 
dealing exclusively with the subject, suitable for 
universities, technical colleges, etc. Second 
Edition. I2s. 6d. net. 

CATHODE RAY OSCILLOGRAPHS 
By J. H. Reyner, B.Sc. (Hons.), A.C.G.I., D.I.C., 
A.M.I.E.E. An easily understood guide to the 
practical application of Cathode Ray Tubes to 
numerous purposes, including the examination 
of oscillations or wave-forms. 8s. 6d. net. 

SHORT-WAVE RADIO 
By J. H. Reyner. Recommended to all students 
of radio engineering as a reliable text-book on 
modern developments in the use of the short, 
ultra-short and micro-waves. Third Edition. 
10s. 6d. net. 

INTRODUCING RADIO RECEIVER 
SERVICING 
By E. M. Squire. Provides a concise introductory 
guide to the practical operation of a radio 
receiver, so that new radio service engineers, 
testers and dealers may be able to obtain a 

working knowledge of receivers and servicing 
equipment. 61. net. 

39, PARKER STREET, KINGS WAY 

 1100 RS  

STUART PUMPS 
ats supplied to Our:. Dept.. é County Councils 

These Centrifugal Pumps quickly clear water 
from Shelters, 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 pole, per Ave,. Corr. 21- extra. £5 2 6 
No. 11. 280 gal.. per hour. Carr. 21• extra. £6 6 0 
No. 12. 560 gale. per hour. Corr. 3/- .1.. £7 12 0 

Please send 2jd. «amp for speetfieution. 
State purpose for which pump t, required. 

lThe STUART AUTOMATIC FLOAT SWITCH 
.Is the beet method of controlling water. Pod paid 
level. Price complete with al fittings... £2 6 0 

LONDON RADIO SUPPLY CO. 
1925 

Ardinoly Road, Balcombe, Sussex 
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Mail Order Component House 

WAVEBAND RADIO Ltd. 
VOLUME CONTROLS with switch ; fine 
stock. 2 meg. 1, /J, ±, 100,000, etc., 5,9 ea. Less 
svv. type, 3,6. Very fine MAINS TRANS-
FORMER offer: 350-0-350 v. 80 ma., 6.3 v. 
.3 a., 5 y. . 2a. (or 4 v. British type), 37 6. 
75 w. AUTO TRANSFORMERS, 276. 
0.P. Trans., multi ratio, 76. Class " B" QPP, 7/6. 
HEAVY DUTY CHOKES, 30 hen. 120 ma. 
200 ohm, 14 6. 200 watt, 35/-. Replacement 
BOBBINS for 4 v. or 6 v. Transformers, 1134. 
General purpose H.F. Chokes with wire ends, 219. 
NEW MODEL Voltage Droppers with fixing 
feet ; 800 ohm .3 amp., 5/9. .2 amp. 1,000 ohm. 
S'-. SILVER MICA Condensers, packets 12 
asset', 5 6. American 100 v. Razors, can be used 
on 200-250 v. with a WAVEBAND special RR/88 
Razor resistor, 76. 
TUBULAR Philips wire end paper Condensers ; 
Service Kit of SO FOR. ONLY LI. " SERVISOL " 
Switch Cleaner, 8-oz. tin, " Servisol" 
Cabinet Cleaner. 3 bottles in carton, 3 -. 
NEW GUN TYPE RADIO Solder Iron, with 
pointed bit, 14 6. Set of TRIMMER TOOLS, 
14 box spanners and screw drivers, in leatherette 
case, 30/, Bakelite BELL Trans., 5/6. Moving coil 
microphones, 90?-. Matching transformer, 116. 
SPADE TERMINALS, 5/6 doz. CROCO-
DILE CLIPS, 46 doz. 
TECHNICAL PUBLICATIONS. American 
Service Rooks, with schematic drawings. Vol. 1, 
Spartan-Emerson, 12,6. Vol. 2, Crosley-Belmont 
(Part I), 12/6. Vol. 3, Crosley-Belmont (Part 2). 
116. Vol. 4, R.C.A. Victor-G.E.-AdmIral, 12/6. 
Vol. 5, Emerson (Part 2), 12/6. The set of 5, 
post paid, 0/2/6. 
Amplifier and P.A. Manual, 2/3. 66-Page Radio 
Valve Manual, 3/9. Radio Circuits, 2/3. Direct 
Disc Recording, 2/3. Service Signalling Manual, 
1/3. " RADIO INSIDE OUT," a complete Guide 
Book for Amateur and Professional, 4/9. 

EXCLUSIVELY MAIL ORDER. 

WAVEBAND RADIO LTD. 
Egyptian House, Piccadilly, London, 5.W.1  

MORSE CODE 
TRAINING 

There are Candler Morse Code Courses 

for Beginners and 
Operators. 

SEND NOW 
FOR THIS 
FREE 

" BOOK OF FACTS" 
It gives full details con-
cerning the following 

Courses :— 

JUNIOR Scientific Code Comae for beginners. Teaches all 
the necessary code fundamentals (scientifically. 
ADVANCED High-speed Telegraphing for operators who 
want to increase their w.p.m. speed and improve their 
technique. 
TELEGRAPH Touch Type-writing for those who wish to 
become expert in the use of the typewriter for recording 
messages and for general commercial twee. 

Code Courses, on Cash or Monthly Payment Terrell. 

IRREFUTABLE EVIDENCE 
of the value of the Candler System st Morse Code Training 
is given in the " 24 extracts from students' lettone." 
included with every " Book of Facts." 

cou 

I Plea« send me a Free Copy of Candler Book of Facia." 
NAME  

I ADDRESS  

IPon Coupon in ld. unsealed envelope to London Manager 
THE CANDLER SYSTEM CO. ( Room 55W), 

121 Kinpway, London, W.C.2 
Candler Syslon Cs., Conan, Colorado. U.S.A. (844) 

(1100D short wave battery set; would trade 
H.31.V. Autochange record player, ac.— 

Millard, 42, Can Lane, Hull. [2894 
TXTE oiler cash for good modern communica-
• • tion and all-wave receivers.—A.C.S. 
Radio, 44, Widmore Rd., Bromley. [1541 
WE buy at your price, used radiograms, 
FF radios, amplifiers, converters, test meters, 

motors, pick-ups, all radio and electrical acces 
nones, etc.; we call and pay spot cash.— 
Tel. Eust. 1966, or Ger. 4447. University 
Radio, Ltd., 238, Ruston Rd., N.W.1. [2536 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 

NSW LOUDSPEAKERS 
MEW Broadcast P.M. loud-speakers, 3 
-LI models: 12in 12watt 15,500 lines, 1 in 
dia, voice coil; 12in 25watt 18,000 lines. 1 .11 
dia, voice coil' 15in 40 watt 18,000 lines, 2½10 
dia, voice coil; machined and precision built 
instruments, Ticonal magnets, detachable dia-
phragms, die-cast chassis, uniform response, 
superior standards in fidelity, sensitivity, 
accuracy, tonal quality, appearance and finish; 
prompt deliveries; specifications and illustra-
tions upon request.—Broadcast az Acoustic 
Equipment Co.. Ltd., Broadcast House, Tomb-
land, Norwich. [2537 LK/15 only.—Brand new Baker super 

ea Quality 12in Auditorium permanent 
magnet speaker with triple cone, manufactured 
by Bakers Selhurst Radio, the pioneer manu-
facturers of moving coil speakers since 1925, 
wide frequency range, even response, ideal for 
quality reproduction, fitted with magnet hav-
ing exceptionally high flux density in the air 
gap, suitable for public address equipment 
when quality reproduction is first considera 
tion; send 21/2 d. stamp for leaflet giving details 
of above and constructional details of a new 
acoustic chamber designed to extend loud 
speaker frequency range- also constructional 
details of an infinite baffle cabinet; every 
music lover interested in realistic reproduction 
should write for leaflet. SQ /15 only.—Brand new Baker super power 

«V cinema permanent magnet speaker with 
18in triple cone of new design, giving wide 
frequency response free from objectionable 
resonances; speech is clear and natural and 
music is reproduced with exceptional realism; 
fine engineering job, extremely sensitive, ideal 
for public address equipment when power 
handling capacity plus realistic reproduction 
is required.—Bakers Selhurst Radio, 75, Sussex 
Rd.. South Croydon. Tel. Croydon 4226 for 
demonstration. (2773 

LOUDSPEAKERS SECONDHAND 
Q PEAKER, Marconi gin Universal trans-
1•D former 1)5; what offer 7—Crane, 16, 
Queens Court, Wembley. [2890 

Wanted VOIGT cornerhorn cabinet wanted (not home 
constructor).—Box, 3162. [2872 EPOCH Domino, or 99%K or Rola G.12. 15 
ohms, s. coil, encre. 1,000-1,500 Betel.— 

Crabb, Goonhavern, Truro. [2934 W ANTED privately, Baker triple roue, It:in 
dia. approx. 2,000 ohm field, speech coil, 

2.5 ohm.—Kaye, 34, Leyborne Park, Kew 
Gardens, Surrey. [2803 

DYNAMOS, MOTORS, ETC. 
ALL types of rotary converters, electric 

motors, battery chargers, petrol-electric 
generator sets, etc., in stock, new and second-
hand; supplied against priority orders only. 
WARD, 37, White Post Lane, Hackney 
TV Wick, E.9. Tel, Amherst 1393. [1988 R°TART converter, 230v de to 120, 230, 

300v ac, with tapped transformer, 100w, 
£6; Magnavox speaker, gin, 1.400ohms field, 
6ohms v/c, with transformer, £1 110.—Leaker, 
51, Ernest St., Merthyr Tydfil, Glam. [2881 
"EILECTRADIX dynamos and motors at bar' 
.LA gain prices, dynamos, ht and It G.E.C. 
double current, 6v and 600v, weight 171b, 
37/6, pkg, and carr, paid; supplied Eng. and 
Wales only; refund 5/- on returned cases; D.C. 
motors, 1/5th hp and %hp dc motors, enclosed, 
silent, 220 to 250v, 1.500 revs, double-end %in 
shaft, first grade make, guaranteed, 1/5th hp, 
£3/10 each; %hp, £4 each; all earn paid 
Eng. and Wales; others in stock.—Electradix, 
214, Queenstown Rd., Battersea. London. 
ROTARY converters in stock: edc, 32v, 

50v, 110v and 230v de inputs, 230v ac 
250 watts output, £12/10 each; Janette 110v 
dc/ac, 500 watts, £ 15; Crypto 200/110v dc/ac, 
500 watts, £ 15; Crypto 75/230v dc/ac, 1,500 
watts, £25; Crypto 250/110v dc/ac. 1.500 
watts, £25; Crypto 200/100v ac/de, 100 watts, 
£5; 100/70v ac/dc, 70 watts, £4; 110/6/8v 
14 amps dc/dc, £5; several others available; 
lists available, stamp please; also dynamos, 
motors and lighting seta—Harris, Strouds, 
Bradfield, Berks. [2924 

SEXTON'S for 

SALES, SERVICE, SATISFACTION 

" Itere it is." Build the " WIZARD FOUR" radio 
receiver. No Mains Transfomier. no chokes, no line 
cords. All components, are readily obtainable from 
practically any radio dealer. Why wait until attar the 
war The " WIZARD POUR" can be built at home 
without any previous knowledge of radio construction. 
Explicit instructions are given, theoretical circuit. 
point-to-point wiring diagram, component layout, 
and diagram for using alternate valves, 7-pin or octal 
hase, showing readily the necessary connections and 
het of components with the correct (specified values 
that are necessary to construct this " WIZARD 
FOUR." This circuit has been tatted to the full and 
we recommend the " WIZARD POOR" to you with 
every confidence. Send for complete inatructiona, 
5s, post paid. 
EXTENSION LOUD SPEAKERS. " Bola" 3 ohm. 
voice coil, size Sin., with trans., 29/6. " Rota " 3 ohm. 
voice, lees trans.. .Ise sin., at 24/-. " Celeation " Sin., 
with tram., at 2116 each. " Goodman." 311n. 12 ohm, 
voice coil, ideal for microphones, communication seta, 
etc., at 301- each. 
AMERICAN RADIO VALVES. At Board of Trade 
controlled prices, Types sus follows t 26260T. ISY3. 
80, 1N5, 6D6, 603, at 11/- each. 19Q701', 697. 75G. 
at 11/7 each. 128F60T, 8FISGT, 8J5GT, 12J5GT, 
1/16GT. at 9/2. 1A7GT, 6L70. 42, 49, 6F6r6K70T, 
23A6GT at 12110 each. 6E80, 6SA7, 6A8GT, at 
I4/- each. 505 (MN& EY.). at 14/8 each 6148 
70L7GT, at 15/3 each. Postage 4d. extra. 
CYCLE DYNAMOS. 6 volt with lead and fixing 
bracket, lees lamps, at 16/8 each. 

ELECTRIC IRONS. 200-230 volts AO/DO mains. 
3-3e lbs. In weight, strong wooden handle, with plated 
dome, connector guard and rest, ground and polished 
sole plate, complete with 6ft, heavy flex, at 28/8 each. 
Please state voltage when ordering, very limited 
quantity available. 
LINE CORDS. Two-way, 960 ohms.. at 7/8 each. 
500 ohms., at 10/- each. All cords are tested before 
despatch and guaranteed minimum ohmage tia above. 
TERMS: Cash with Order only. Rend Id. stamp and 
S.A.E. fur latest list of electrical and radio accessories. 

J. E. SEXTON & CO. LTD. 
164, Gray's Inn Road, London, W.C.I. 

Tel. : Terminus 1304 & 4842. 

BATTERY CHARGERS & 
TRICKLE CHARGERS 

ês 

ta. 

Trouble-free Chargera Ilttrd with eel.i, 
ium reetificatIon. A few 
Agencies available. Thirty years exlmi• 
ewe behind every Runbaken product. 
esoklet R 15, giving useful Information 
and describing 12 Models, on request. 

':..'---- -:1.--- ItUNBAICEN•MANCNESTER 

SALFORD Seri 

PHOTO-ELECTR'l LLS 

1111 A Range of Standard sizes 
available — mounted or 
unmounted. 
Special sizes to order. 

nddress , - 
SALFORD ELECTRICAL INSTRUMENTS LTD 

PEEL WORKS, SALFORD I 



AUGUST. 1944 WIRELESS WORLD Advertisements. 27 

Wanted 
'WANTED, E. 11 rotary converter, any size.- 1111, 
TT 221, City Rd., London, C.1. [2428 W ANTED, rotary converter, input 110 volts 

dc, output 250 init.-, ac at 120 watts.— 
Write Box 3175 [2931 

TEST EQUIPMENT AVO model 7, perfect, almost new, also new 
American Acorns.—Box 3172. [2920 

VOMETER, Model 40, brand new, in case; 
beat offer secures.—Box 3169. [2903 

"TGWU capacitor analyser, £ 16; Ano valve 
tester, £ 18; Radiolab valve and set tester, 

£18.—Horwoocl, 4, New Houses, Headcorn, 
Kent. [2917 
VOR sale, contents of radio laboratory, in-

eluding specially made test benches, 
multi-range meters, signal generators, etc., all 
virtually unused.—Box 3165. [2898 
Tir ESTOSCOPE, indispensable to radio set-

vice engineers; makes 20 lists; interest. 
ing booklet on request; from all wholesalers 
or direct; send for leaflet " R.1."—Runbaken, 
Manchester, 1. [2702 LEXINGTON valve tester, £ 10; ac oscillator, 

£7/10; de Ayo, £3/10; Ferranti 0-15, 
0-100, 0-150 M.A. meters, 30/- each; Fer-
ranti trans., AF3C, OP3C, AF4, AF5, 15/-
ea.; Desoutter electric drill, £ 6.—Box 3177. 

Wanted 
A VOMINOR Universal required, in good con-

dition.—Box 3179. [2937 
PATTERY oscillator, Ayo or similar.—Par-

ticulars to Daley, Waterworks, Andover. 

SIGNAL generator, battery operated, gond 
make. 7-2,000 metres—Parties., Box 3178. AVOMETER, Model 7, urgently wanted, new 
preferred, second-hand if guaranteed;;  

state price.—Box 3167.[2 

T' manufacturers of " Avo" instruments 
are desirous of calling in the following 

instruments, and will gladly supply new meters 
in exchange: Universal " Avominors," Nos. 
1156391, 1356504, 1156896, 1157115, 1357362, 
1157404, 1357411, 1357825, 1157936. 1360807, 
1160808, 1160809, 1160811, 1760816, 1160818, 
1160837, 1760922, 1160960, 1360963, 1361018, 
1361035, 1362112, 1162451, 1362679. 1362760, 
1162870, 1163235. 1163257, 1163346. 1163358, 
1163539, 1163551, 1363556. 1363558, 1163580, 
U15-824, 1115-973, U15-1073, U15-1212, U15- 
1234, 1115-1255, U15-1329, 1715-1339, U15-
1340, U15-1349, U15-1361, U15-1389; D.C. 
" Avominors,', Nos. 71612, 71672, 71979, 
72120, 73716, 73801, 73893, 74254; each in-
strument has numbers printed on the scale 
plate, but those given represent the first 
part only of the serial numbers, so that the 
last figures after the - can be ignored.,—In 
the event of your having any of the said 
meters in stock will you kindly communicate 
with the Automatic Coil Winder and Electrical 
Equipment Co., Ltd., 21, Douglas St., London, 
S.W.1. 

NEW MAINS EQUIPMENT 
ITORTEXION mains transformers, chokes, 
V 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 
Govârnment contracts. 'Sr RTEXION. Ltd., 257, The Broadway, 

Wimbledon, London, S.W.19. Lib. 2814. 
GRAMOPHONE AND SOUND EQUIPMENT COILS for filters, tone controls, etc., trans-

formers and chokes wound to your specifi-
cation.—R. Clark, 30, Langland Crescent, 
South Stanmore, Middx. [2888 
A GRAVITY driven disc recording machine 

with oil damped cutting head, £65; 1 
portable recording machine, complete with 
amplifier, moving coil, mie., etc., £75; 2 
Senior HR. speakers, 100 volt fields, each 
£3; 10 watt F.I. gram., amplifier, £ 12; 
various cutting heads at 3, 5 and lOgns; 
quantity of 6-way screened and rubber covered 
cable, 6/- per yard; Tannoy amplifier with 
D.A. 60 output, complete in case with motor 
and pick-up, £30; In addition to the above 
we have a good stock of spares for all types 
of sound equipment, including pick-up parts, 
field coils, etc.; send s.a.e. for current list.— 
Electratainment, 1, Apex Court, Apex Corner, 
Mill Hill, N.W.7. [2939 

Wanted G(IRAN. electric motor required for cash.— 
V Horne, Dock St., Middlesbrough. [2910 
WANTED, H.M.V. or Marconi hyper-sensi-
T V tive ( miniature needle type) pick-up; will 

pay high price.—Box 3171. [2914 

MORSE EQUIPMENT 
itifORSE practice equipment for class-room 
-1V-1- or individual tuition; keys, audio oscil-
lators for both battery or main operation.— 
Webb's Radio, 14, Soho St., London, W.I. 
Tel. Gerrard 2089. [2291 
COMPONENTS—SECOND-HAND, SURPLUS 
PRICE list Id.; unequalled range; example, 

Tetley 4-bank 6-way switches, 5/6.—Tay-
lot Macaulay St., Huddersfield. [2907 

ELECTRADIX 
SPECIAL Office Alarm Hooters. 

INVISIBLE RAY CONTROL 
Photo cell Raycraft Set with 
bakelite selenium bridge, 10,000 
ohm sensitive Relay, megostat, 
etc., with booklet. 42 -. 
EMERGENCY CRYSTAL 
SETS, all first class and aerial 
tested. 

THE WALLNUT, 6" 7}"x 3r, for table or 
wall. Tapped A.T.I. plugs and variable condenser 
tuning, semi-perm. detector. In G.P.O. polished 
walnut case. 42/-. 
THE POCKET TANK, 6"x 3r x 3r, is a new 
steel-clad crystal model replacing bakelite. It 
is finely made with the same features as Wallnut 
but its strong armour makes it unbreakable. 45 -. 
WAVEMETER TYPE, converted ex-W.D., 
using same chassis as above with two detectors. 
enclosed tuning condenser, etc., in closed 
mahogany case, 92" x 7r x 5. 
MARK III, 2-circuit Crystal Receiver for the 
connoisseur, is a converted Government field set 
with perikon and catwhisker detectors, tapped 
aerial Inductance switch, coupling variometer, 
enclosed variable tuning condenser, etc.. 
II" x 10" x 8, with lid space for phones. 85/, 
BUTTON MICROPHONES for making out-

side listeners are G.P.O. 
Sound Transmitter Units 
lust under I" diam., for 
sound, speech, etc. 2/6, 
postage, etc., 6d. 
G.P.O. Resistance Boxes 
2 switches, 3 plugs, 4,000 
or 8,000 ohms by 10 ohm 
steps. Type I42M, 
0/10/.. Low resistance 

Wheatstone Bridges, 100 ohms to sub divided 
ohm, E5110,-. 
DYNAMOS— MOTORS— ROTARIES. For 

essential and experimental 
work, permit free. Fine 
modern quarter - horse 
D.C. motors, 200 to 250 
volts, enclosed, drip-proof, 
silent bearings, flange 
fixing, double end shaft, 

dia., 1,450 revs. ; size, 
7rxr ; weight, 35 lbs. Compound. We 
fully guarantee. 1/5th h.p., £3 10 -. h.p., £4. 
Larger powers In stock. Alternators, E.D.C. and 
other Rotaries and Motor Generators in stock. 
State wants. 
INSTRUMENT CASES, metal, with hinged lid, 

x 4r x 5r, well finished, ex-W.D., 10,-. 
Base covers, light ventilated metal, arched, con-
tains 6V x 5 with terminal extension, 36. 
Leather cases for galvos., etc., various sizes, 29. 
FUME EXTRACTOR AIR PURIFIERS, 
25 cub. ft. approx., with large filter chamber, all 
steel, 15r x 20I" x 14", with intake down shaft. 
Geared hand drive or 1/6th h.p. motor. Suit 
laboratory or works. 
MOTOR PUMPS. We can give immediate 
delivery of the famous Stuart Turner 12-volt 
D.C. motor pumps ; 120 galls, per hour, 84 -. 
Same type but for A.G. mains, 136,I-. Pumps 
only ; R type twin-piston rotary for h.p. 
motor drive, £3 5 -. Aquarium aerators, £5. 
BUZZERS, ETC. Midget Townsend high note 
buzzers, 10 -. Light practice buzzers, 3 6. Heavy 
Bakelite L.M 56, all 41_, volts. W36 on wood 
base, 6 volts, 7 6. A.C. Buzzers for bell type trans-
former, 6 volts. 5,-. 
TAPPING KEYS. Bakelite, 5'.. Wood base 
B2, 9 6. Operators' plated on mahogany, 9/6. 
American type swan neck, 8 6. Galvo. Keys, 
Gambrel' single, 10 -. 
POWER TRANSFORMERS. ISO watt Foster, 
400 cycles, 230 volts to 15 volts CT., 10 amps., £3. 
500 watt Foster, 440 volts 50 cycles to 110 volts, 
5 amps., [4/15/.. I kW Powoulp, 250 volts 
50 cycles to 50 volts. 20 amps., £9. 3 kW Met,/ ick. 
400 volts 50 cycles to 600 volts, oil, £9 10 -. 
4.3 kW Foster, 400 volts 50 cycles to 60 volts to 
72 amps., Ell 

PETROL ENGINES. Almost new, twin cyl 
Douglas, fan-cooled, governed, mag. Ignition 
light weight, 22 h.p., £25. 

Please include postage for mail orders. 

ELECTRADIX RADIOS 
214, Queenstown Road, Battersea, London, SW.8 

Telephone MACouloy 2159 

G.A. RYALL, 69, Wharfedale Gdns., Thorn-
V ton Heath, Surrey.—Mail order only; no 
c.o.d. under 20/- please. T.C.C. 0.1 non-inductive tubul. cond., in Pax. 

tubes, type 330, 350v wks., 7/6 doz. 
PAXOLIN strip, 21/2 in wide, 12in lengths, 
-a- 3 1/6 and 100 25/-; short lengths cut 
group board size, 6 1/3; Wearite switches, 
ebonite with silver-plated contacts, for 2111 
and band pass, with dial lights, 1/6 each. TWO-WAY screened flexible, good quality, 

1/3 yard, three yards 2/9; twin screened, 
high insulation and cotton outer cover 1/9 
yard, 4-way 2/3 yard. TEN-WAY cable, good conductors, 1/3 yard, 

three yards 2/9. 
nerAL 8-pin plugs with base, complete with 

insul. metal cap, 1/3 each, three for 2/9. 
MORGANITE long spindle 10,000 vol. con. 

less switch, 3/9; 312meg with switch, 4/9. 5-PIN plug and sockets, no metal caps, suit-
able semi-permanent connections, 4 1/3. 

-flIAL plates, oblong, 5I/2x 21/2 approx., 
Burndept, Varley, Vidor, with station 

names, 4 assorted for 1/6. 
MICROPHONE capsules by Standard Tele-
-LT-8- phones, 3/9 ea. ; Centralab ye, less switch, 
long spindles, 5,000Ohms, 1/2meg, 3/9 ea. 
TNPUT strips, 2inx 3/4 in, 2-way, 2/6 dozen; 

with terminal screws, 3/3 dozen; anchor 
or mounting strips, 2/3 dozen, 5-way. SPECIAL offer T.C.C. double mica cond. 

0.0001x 0.0001 five ( ten condensers) for 
1/3; Hunts 0.01 mica cond., 1 /- ea.; hf chokes 
on ebonite bobbins, 5,000ohms, 1 / 3 ea. ERIE colour coded resistances, 2-watt type, 

680, 6,800, 140,000, 150,000, 220,000, 
470,000, 820,000, 2 1/3; Erie 3-watt, 680, 
1/3 each. 
VAXLEY type low loss switches, single pole 

dt, 2 bank, 2/9, single bank, 2/3. 

CLYDON and Plessey trimmers, 70mm, 2, 
1/, 1,000 and 2,000min, 2, 1 /-; low 

value oddments, 2, II-. 
rlaWIN rubber flexible cable, new, for mains 

leads, etc. (one cover), 1/3 yd, 3 yds 
2/9; push-back connecting wire, stranded, 2 
colours. cotton-covered, 12yds 2/3. [2911 

CHARLES BRITAIN RADIO (K.' H. Ede) 
offers real bargains in new radio spares. 

Lists now available for Id. stamp:— CELESTION speakers 10in p.m., with 
trans., £2; 810 p.m.. less trans., 21/-i 

6,/«zin p.m., with trans.. 27/6; 6in Goodman, 
less trans., 22/6; mains energised 2,000 ohm 
field, with trans., 30/6. 
QERVICE kit (Al, 2 16mfd can type 350wkg 

electrolytics, . 60 mA choke, 1 0.3 mains 
dropper with var. tap and fixing feet, 
£1/10/6; service kit (B), 2 16mfd 350v, 2 
2finifd 25v can type condensers, 6 0.1 tubulars, 
6 assorted valve holders, 6 resistors, £2/1/6. 
PLATE glass dials.—Cossor 3-band, 131/2X5I/2, 

2/6 ea.; H.M.V., 71/2 X41/2  or 7)g31/2 , 3' 
band, 1/6 ea.; 2-band clock face, celluloid, 
5 x 4, 1 / 3 ea.; Cossor 3-band, 7%x4, 1/6 ea.; 
small dials for midgets, 3x4in, 9d. ea. TUNING condensers.-0.0005, 3-gang Ameri-

can, 8/6; 4-gang, 8/6 ( large screened 
type); wavechange switches, Yaxley type, 2-
pole 4-way, 2-pole 3-way, 4-pole 2-way, 3/6 ea. 

VALVEHOLDERS.—British, 5, 7 and octal, 
American 4, 5, 6, 7 and octal, 7/6 doz.; 

grid connecting clips, 1/. doz; tinned copper 
wire, 16swg, 18, 20 and 22, 2/6 per 1/21b reel; 
twin screened sleeving, 2ft lengths, 1/- ea.; 
wander plugs, red and green, 2/6 doz; spade 
terminals, red and black, 2/9 doz. 
MAINS droppers, with var, taps and feet, 
.1-TA 850 ohms, 0.3 a, 5/6; 1,000 ohms, 0.2, 
4/6; Little Maestro type (no feet), 5/6; the 
three for 12/6; Telsen loudspeaker units, 6/-i 
Telsen S.M. disc drives, 2/-•' assorted Mans-
bridge condensers, 600v test, 6/- doz. 
THIS month's special offer.—Screened h.f. 
A chokes, resistance 200 ohms, ex Ecko, 1/-
ca. For volume controls, tubular and mica 
condensers, etc., see advts. June and July 
issues. Terms: cash or c.o.d. over £1.— 
Charles Britain Radio, (temp. address) 
" Eureka," Surrey Gardens, Effingham, Surrey. 

LONDON CENTRAL RADIO STORES—See 
our displayed advert., page 14, this 

issue.—London Central Radio Stores, 23, Lisle 
Bt., London, W.C.2. Ger. 2969. [2359 

NICHOLSON RADIO, 95, Upper Bristol Rd., 
Weston-super-Mare, offer the following 

goods: Mains transformers, condensers, re-
sistors, volume controls, cathode ray tubes, 
speakers, etc.—Send s.a.e. and id. stamp for 
full list. [2921 

IRON adaptors. 16/6 doz; 350-0-350, 4v 3a, 
4v 3a trans., 22/6; univer. op. trans., 

6/6; heavy duty p.p. trans., 8/6; fully 
shrouded, flex lead auto-trans., 110v, 230v, 
16 /-; 465kc permeability its., 9 /- pr.; matched 
all-wave superhet coil banks, 8/- set.—Card-
ings, 28, Dudley St., Wolverhampton. [2879 
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rjgoble 

100% 100% 
British British 
Design Made 
Aneora all OHM'S LAW proMare—fin 

What will be the voltage when enuent I flows through 
regi.tance R 

What will be the voltage with watta value W and I 
current flowing ? 

What is the current flowing where watts value le W 
and voltage I. E ? 

What current will flow through R reaiztanoe where 
voltage I. E P 

What will be the reefirtance where current I flows st 
voltage E ? 

What will be the resistance where watt. W is at 
voltage E ? 

What will be the resistance where watts W in at 
current 1 P 

What is the wattage at voltage E through resistance R ? 
What is the wattage of current I through resistance a P 
What will be the wattage of I current at E voltage I 
The maim rend from 1 millivolt to 1,000 volt.. From 
1 ohm to 1,000,000 oluns. From 1 minimal, to 10 
ampere.. From one-tenth of • mlillwatt to 10,000 

watts. 
FULL INSTRUCTIONS WITH EACH INSTRUMENT. 

Revised Price 6 6 
Order at once whilst deliveries are ;food 

IONIC LABORATORIES LTD. 
O Cranbourne Terrace, Salt Hill, SLOUGH, BUCKS, ENO. 

LASKY'S RADIO geégtriTeee: 
(Op. Padd. Hospital). Phone: Cunningham 1979 

Small 2 mid, block paper Condensers, 
700 v.w., at 2/6 each. 
THIS MONTH'S SPECIAL OFFERS 
24 assorted Condensers, consisting of 8 mid. 
500 v., 4 mid. 200 v., 16 mid. 350 v. (can type), 
2 mid. 500 v., I mid. 500 v., .5 mid. 250 v., 
.25 mid. 350 v., .05 mid. 500 v., . 1 mid. 350 v., 
.01 mid, 500 v., etc., etc. All for £2. Post free. 
SATISFACTION GUARANTEED. 
SPECIAL BARGAIN FORSET BUILDERS 
Grey cellulosed steel radio chassis, including 
27 mica condensers, 30 resistances, tubular 
condensers, 8 mid. 500 v. condenser, 8 octal 
valve holders, volume control and screened 
coils, with trimmers, etc., etc. Size, 
81n. x 12in. x 14m. Price El 9s. 6d., plus 
postage. 
Servisol at 5/- per tin. Systoilex, assorted, at 
2/3, 2/6 and 3/- doz. 
Volume Controls, 4, 1g and I meg. leu switch, 
at 2/9 each; with switch, 5/9 each. .2 and 
.3 amp. mains droppers, 4/9, 5/9 and 7/6 each. 
.3 amp. 3-way line cord, 70 ohms, per foot, 
best quality, at 5/9 yd. 
Slow Motion Dial and Drive Escutcheon type, 
2/6 each. Resistors, assorted, Kit of 48 
4, 4 and 1 watt at El lot. 
Smoothing Chokes, Midget type, 650 ohms 
60 mA., 6/6 each; larger type 180 ohms 160 
mA.' 15/6 each. Medium and long wave coils 
with redttion at 106 per pair. Universal 
Speaker Transformers, 7/6; class 13 and QPP, 
driver and output types, 9/6. Pentode 
S/Trans., 5/9 each. Solder. Resistances, tin 
copper wire, soldering irons, knobs, toggle 
switches, 2 and 3 gang condensers, etc. 
SPEAKERS. Rola P.M., Sin. 19/6 ; 641n., 
21/6 ; Sin., 23/6 each. GOodmans 34m. 
P.M., 27/6 • 10in., 39/6 each. 
Celestion kin. P.M., with Transformer, 45/6. 
In stock, over 5,000 new boxed English and 
U.S.A. mains and battery valves at list prices. 
Send I d. (or our lists & mains transformers, etc. 
Send us your requirement C.O.D., BUT 
CASH WITH ORDER PREFERRED. 

LAMY'S RADIO —Small screwdrivers for 
grub screws, etc, 4M blades, 1/3; 1-watt 

resistances, 36 on a card, from 250 megohms to 
1.8 meg, 22/6 card; 3 gang condensers, mounted 
on push-button unit with 8 buttons, few only, 
27/6, as new; 2mfd 700vw condensers, block 
paper type, 2/6; 0.3A mains droppers with 
fixing feet, 800 megohms, variable, 5/9; 0.2A, 
5/6; 1,000 megohm; knobs all sizes in stock, 
7/6 and 8/9 doz; los reels, 1/2 and lin insu-
lating tape, 9d. reel; and many other items, 
mains and speaker transformers, etc.; Id. 
stamp for price lists.—Lasky's Radio, [2387903, 
H arrow Rd., Paddington, W.9. 

ETAL rectifiers, trickle chargers; It, 
-1-ta- metal rectifier, 2v 0.5amp, complete with 
suitable transformer, makes ideal trickle 
charger for 2v cell, 13/6, post 7d.; instru-
ment rectifiers for meters, bridge type, bake-
lite, best make, Ima, 5ma, 18/6, post 3d.; 
10ma, 50ma, 15/6; transformer, rectifier, bal-
last bulb for 2v to 12v 2.5e charger, 59/6, 
post 10d.; rectifier only, 34/6, post 7d.; trans-
former and rectifier for 2v to 12v half amp 
charger, 34/6, post 9d.; rectifiér alone, 10/3: 
transformer, rectifier and ballast bulb for 
2v, 6v, lamp charger, 42/6. post 9d.; ditto 
lamp 34/6, ditto half amp 29/6: rectifier 
only for 6v half amp charger, 5/9, post_ 3d., 
" Hunts" 8mid 450v working tubular electro-
lytics, 13/9 for two, post free, larger quanti-
ties pro rata; It. transformers, prim 230v, 
sec 10v, 14v, 21v at 2.5 amp, 26/-, post 9d.; 
Rothermel " Bullet" crystal microphones for 
stand mounting, reproduction equal to D104, 
tilting mount, £3, post 9d.; moving coil mikes, 
very heavy, robust model in plated housing, 
£5/10; miniature crystal mikes for deaf aids, 
lapel fitting, 42/6; milliampmeter, lma, full 
scale, 65/-.—Champion, 43, Uplands Way, 
London, N.21. Tel, Lab. 4457. [2925 

MILECTRIO soldering irons, pencil bit, 12/6; 
.aj resin cored solder, llb 4/6: 18g tinned 
copper wire, 1/21b, 2/-; 2mm aiming, 2/9 doz 
yds; pushback wire, 1/9 doz ids; heavy twin 
mains flex, 7/8 doz yds; rubber-covered 3mm 
Ilex, 1/9 doe yds; 50Mfd 12v electrolytic', 
2/-; lOmfd 50v can type, 2/9; 0.2 amp 1,000 
ohm droppers, adjustable, 4/-; 0.3 amp 750 
ohm, adjustable. 5/6; American octal valve-
holders, 8d.; British 7-pin, Bd.; 0.1mfd 350v 
condensers, 6/6 doz ' black set knobs, 7 - 
doz; solder tags, 2/- gross; " Mix" 2-pin 
plugs, 5 amp, 1 /-; 3-pin 5 amp, 1/3; 3-pin 
15 amp plugs, 2/6; BC adapters, 1/3; volume 
controls, long spindles, all usual values, 3/6; 
with switch, 4/6; top cap connectors. 1 /-
doz; screened type, 13d. ea.; octal or standard; 
insulation tape, 1/4 1b 1/-; speaker cabinets, 
leatherette covered, smart job, 12inx1Oinx 
Sin, 22/6; p.m. speakers, Bin, no trans., 
22/6; gin, with pentode trans., 30/-; midget 
smoothing chokes, 60ma, 7/6; " Meico " mov-
ing coil microphones. £515; 100ma 20h 
chokes, 10/6; large stocks American valves, 
etc.; mail order only; orders above 10/. post 
free.—" A. 11.," Hazeljohn, Crofton Lane,[2Orp-
ington. 

(1- OULPHONE Radio, New Longton, nr. 
Preston.—New goods only; all Tungsram 

and B.V.A. valves at present manufactured; 
mains transformers. interleaved impregnated 
windings; screened primaries, 350-0-350v 
100mA, 4v 6A, 4v 21/2.A, or 6.3v 3A, 5v 2A 
33/6; bobbins only, windings as above, 17/6 
425-0-425v 150mA, 4v 8A, 4v 4A, 4v 4A 
52/6; smoothing chokes. 251Iy 150mA, 21/6 
speaker field coils, 2,000 megohms, 9/6 
speakers, p.m., less trans., 5M, 21/6, 61/2in 
22/6, Bin 24/-, loin 35/-; with transi., Bin 
30/-, 10in 45/-; output transi, power-pen, 
40mA, 8/6; push-pull power-pen, 80mA, 
18/6; push-pull extra H.D., 100mA, 37/6; 
mains dropper resistors, 800 megohms 0.3A, 
2 varitaps, 5/6; push-back wire, 50ft 3/-, 
100ft 5/6; tinned popper wire, 1,421b 2/3; 2mm 
stewing, 3d; resin-cored solder, lb 4/6; bias 
condensers, 25mid 25v, 50mfd 12v. 2/-: 
25mfd 50v, 2/9; 50mfd 50v, 3/3; 4mfd 
1000v dc working paper condensers, 12/6; 
tuning condensers with trimmers, 0.0005, 2-
gang, 10/6; 3-gang, 12/6; screened M. and L. 
wave coils, T.R.F., 6/6; Parafeed If. transi., 
4: 1, 6/6; quality p.-p. If. transi., split 
secondaries, 2: 1. 22/6; hi. chokes, 1/9 
carbon resistors, 50 megohms to 5 megohms 
1/2 w 6d, lw 9d; switch cleaner, 2/6 bottle 
vol. controls, less sw., 4/9; with sw., 5/9 
Pyrobit pencil bit electric soldering irons 
21/-; grid clips, 13c1 doz; valve-holders, Eng 
and Amer.. per pin; smoothing iron 
elements, 450w, 2/3; fire spirals, 750w 2/-, 
1,000w 2/6; shaft couplers, 6d; lin knobs, 
9d; single-screened cabli, 10d yd; all sizes 
tubular and mica condensers, limited quan-
tity, 31/4 in dial, 0-1mA m.c. milliammeters, 
B.S. let grade, 70/-; send s.a.e, for the best 
service list available; no c.o.d.; all orders 
over 5/- post free, post 6d. extra under 5/ , 

- " UNIVERSAL CIRCUITS"-
by R. S. Roberts. M.8rit.I.R.E., A.M.I.R.E. 

Three folders and a thirty-six 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. 
IH. The Superheterodyne Receiver. 

By mean, of hinged flaps, the charta give a large 
number of recognised alternatives for each stage. To 
omelet the student in memorising and understanding 
theme, • logical five-colour scheme his been adopted 
throughout. 
" Grid Leak" says: " The Cherie and Notes are really 
intended for students and teachers of radio, but are 
extremely useful to every radio engineer." 

Price complete Et,i3 post free, from 

The Bookstall 

NORTHERN POLYTECHNIC 
HOLLOWAY, LONDON, N.7 

AFTER THE WAR! 
The advance in Radio Technique after the war will 
offer unlimited opportunities of high pay and »cure 
poste for those Radio Engineers who have had the 
foresight to become technically qualified.  How you can 
do this quickly and easily in your moire time is fully 

explained in our unique handbook. 
Full details are given of A.M.I.E.E.. A.M.Brit.I.R.E., 
City it Guilds Exam., and particulars of up- to-riot.' 
courses in Wireless Engineering. Radio Servicing, Short 
Waves, Television, Mathematics, etc., etc. 

We Guarantee " NO PASS— NO FEE" 
Prepare for to-morrow's opportunities and port-u'or 
rompailion by sending for your copy of this very 
informative 112-page guide NOW—FREE. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 388) 
Stratford Place, London, W.1 

For high quality 

loud speakers 

when the good 

times come again 

The Courts, 
Silverdale, London 

RADIO SPARES 
MAINS TRANSFORMERS. Primarier 200,250 volts 

Secondaries 350-0-350 volts. 
Type A. 80ma, 4v, 3a., 4v. 24, 32/6. 
Type B. 80ma. 6.3v. 5a., 5v. 24., 32/8. 
Type C. 100nm. 4v. Os.. C.T. 4v. 24.. 88/0, 
Type D. 100ma. 6.3v. 5a., 5v. 24., Bee 
Type E. 120ma. 4v. ea., 4v. 25a., 37/8. 
Type F. 120ma. 6.3v. 5a., 5v. lie., 87/6. 
Type 0. 150ma. 4v. fla., 4v. 4a, 39/13. 
Type II. 200ma. 4v. ea., C.T. 4v. Ort, C.T. 4v. 21a, 48/8. 
Type I. 200ma. 6.3v, 6a.. HT, 6.3v. 6a., HT. 5v. 3a., 

48/8. 
Type J. 180ma. 4v. 6a., HT. 4v, 2Ia.,41.1-. 
Type K. 180ma. 6.3v. 4a., QT. 5v. 2lia, 41/-. 

MAINS TRANSFORMER BOBBINS. The following makes 
of receivern can be fitted with these bobbins. Please 
state model number when ordering. ALBA, BUSH, 
BARKER, COLUMBIA, COSSOR, DECCA, DEFIANT, 
EKCO, EVER READY, FERRANTI. O.E.C., H.M.Y., 
LIMES, MARCONI. MURPHY, PTE. PHILCO, 
PORTADYNE, R.G.D., BEOENTONE. ROBERTS, 
ULTRA. 24/-. 

SPEAKERS. CELF.STION Ma, with transformer, 88/8; 
10in, with transformer. Rota 8in, without transformer, 
24/. ; with transformer, 139/8. Goodman 31m, with 
transformer, 30/. ; qin. Rola in cabinet, 50/-. 

FIELD COILS. Most values 111 stock, 1St-. 
OUTPUT TRANSFORMERS. Power/Pentode, 7/8. Clam 
B and Q.P.P., 96. Multi Ratio, Ili-. 

DRIVER TRANSFORMERS. Class B, Bobbing 
only, 6/9. 

LINE CORD. 3-way .3a, 8/0 per yard (185 ohm.). 2-way 
.2a., 4/11 per yard ( 185 ohms). 

SMOOTHING CHORES. 20 henrys 100 ma., 12 6. 
10 henrys 70 ma., 8/8. 

H. W. FIELD & SON 
Colchester Rd., Harold Park, Essex. 
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With the Solon 
there's no waste 

heat — the heating 
element is insid• the 

copper bit Itself 1 All 
the hest Is at the point— 
where yea want It. The 

terminals are at the other 
end, safely housed away 

from the heat and easy to get 
at. Every Solon la supplied 
complete with fift. of Henley 

3-core flexible. Made for the 
following standard voltages :-
100/110, 200[120, 230/250. Supplies 

are, of course, only avvIlable for 
essential war work. Order well In 
advance as demands are heavy. 

Made in England 

≤0 LO Pu 
SOLDERING IRON its INDUSTRIAL UV 

W. T. HENLEY'S TELEGRAPH WORKS 00. LTD. 
Engineering Dept. Milton Court. waste*, Donna& thsrey 

HILL & CHURCHILL 
BOOKSELLERS 

SWANAGE DORSET 
o 

ENGLISH & AMERICAN 

BOOKS IN STOCK ON 

RADIO AND 
TELECOMMUNICATION 

• 

CATALOGUE ON APPLICATION 

If there is anything you 
need made of 

WOOD 
WE CAN MAKE IT! 

Send your enquiries to : 

HIRSH & HYAMS LTD., 
Cablnet Manufacturers 

93 Hackney Rd., London, E.2 Sish 4012 

Specialists in AMPLIFIER and 
EXTE NSION SPEAKER 

CABINETS 

Government Contracts and Sub-contracts undertaken 
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RECONDITIONED wirewound potentio-
meters, 4 watts, 50,000 ohms, 4/- each, 

c.o.d. only.—Hickmott Kendall and Co., Ltd., 
23, Carlton House, 11, Regent St., 8.W.1. 

MATHEW BROS. offer rubber covered flex-
ible wire: 9-30 single-tinned copper, 

insulated para rubber and vulcanised, 3mrn 
o.d., 5/- per lb, 90ft. to a lb; 14-30 single-
tinned copper, insulated vulcanised rubber, 
3mm o.d., 5/- per lb, 85ft to a lb; 44-30 
single-tinned copper, insulated vulcanised 
rubber 4mm o.d., 2/6 per lb, 35ft to a lb; 
in coils of 50ft to 500ft; not less than 81b in 
one lot, reduction for lcwt lots.—Mathew Bros., 
25, Sandy Lane North, Wallington. Tel. 4050. 

LTENRY'S offer T.C.C. 2mfd 1,000v wkg., 
7/6; T.C.C. 1,000mfd 25v wkg., 10/-; 

T.C.C. lmfd 200v wkg., small type, 2/-; 3 
wire-wound instrument rheostats, 500 ohms, 
8/6; small 3 gang 0.0005, with trim., 10/-; 
T.R.F. coils, med. wave, for midget sets, 6/6 
pr.; also med. wave with trim., 9/- pr.; Bol-
gin twin fuseholder with fuses, 2/-; twin 
mains h.f, sup. chokes, 3/6; Goodman's 31,4in 
p.m., 27/6; matching trans., 7/6; 0.2 line 
cord, two-way, 750 and 900 lengths, 10/-; 
small mains trans., input 230 volts, output 
13v, cent. tap., 0.3 amps, 12/6; trans. for 
midgets, input 110-230v, output 170-0-170v, 
6.3v and 5v. 25/-; shortwave h.f. chokes. 2/-; 
call or write.—Henry's, 5, Harrow Rd., Pad-
dington, W.2. Pad. 2194. [2930 

B.A. thread screws and nuts, 1 gross asstd ., 
useful sizes, 2/6; ditto brass washers, 

washers, 1/6 gross; fibre washers, 1/6 gross; 
asstd. solder tags, 2/- gross; asstd. small eye-
lets and rivets, 1/3 gross; rubber-covered 
stranded copper wire, ld. yd; heavier quality, 

yd; very heavy quality, 2%cl. yd; meal for 
aerials, earths, etc.; tinned copper connecting 
wire, 20ft coil, 6d.; ditto, rubber-covered, 10ft 
coil, 6d.; braided twin electric cable, 6d. yd.; 
finest quality resin-cored solder, %lb 2/-; 
Wood's metal stick. 2%inx 1/4 in, 1/-; cotton-
covered copper instrument wire, lb reels, 18, 
20, 22, 24 gauges, 1/6; 26 gauge, 1/9; 42 
gauge, d.s. covered, 2oz reel, 2/-; 36 gauge 
ditto, 1/9; sensitive permanent crystal detec-
tors. Tellurium-zincite combination, complete 
on base, guaranteed efficient, 2/6; reliable 
crystal with silver catswhisker, 6d.; recondi-
tioned headphones, complete, 4,000 ohms, 
12/6; all postage extra.—Post Radio Supplies, 
33, Bourne Gardens, London, E.4. [2896 

QOUTHERN RADIO'S wireless bargains.— 
Standard Telephone carbon microphone 

inserts, 4/- each; screws and nuts, assorted, 
gross of each (2 gross in all), 10/-; soldering 
tags, including spade ends. 6/- gross; 2mfd 
condensers, Post Office upright, paper type, 
used, but fully gnarantetd, high working volt-
age, 2/6 each; Philco 3-point car aerials, 
excellent for short-wave and home aerials, 7/6: 
limit tone arms, universal fitting, for sound 
boxes and pick-up heads, 10/-; Ace P.O. 
microphones complete with transformer, ready 
for use with any receiver, 7/6; Erie resist-
ances, brand new, wire ends, 1/4 , %, 1 and 2 
watts, mostly low values but a very useful 
selection, 100 resistances for 30/-,• Multicon 
mica master condensers, 28 capacities in one, 
from 0.0001, etc., etc., 4/- each; special offer 
of latest radio publications: " Radio Valve 
Manual," equivalent and alternative American 
and British types, with all necessary data, 
3/6; " Radio Circuits," fully illustrated, re-
ceivers, test equipment, etc., etc., 2/-; " Ser-
vices Signalling Manual," international code, 
Morse, etc., etc., 1/-; " Radio Manual," for-
mulas, tables, colour code, etc., 1/-; crystals 
(Dr. Cecil), 6d.; with catswhisker, 9d.; com-

plete crystal detectors, 2/6; Telsen reaction 
condensers, 0.0001, 1/9; Telsen large disc 
drives, complete boxed (type W184), 2/6; 25 
yards push-back insulated wire, 5/-; insu-
lated sleeving, assorted, yard lengths, 3/6 
doz.; single screened wire, dozen yards, 10/-
metal cased condensers, 0.1, 0.1, 0.1, 2/6 
power rheostats, Cutler-Harmer, 30ohms, 4/6 
push-button switches, 3-way 4/-, 8-way 6/-
(complete with knobs); bakelite escutcheon 
plates for 8-way p.b. switches, 1/6; knobs for 
p.b. switches, 6d.; coil formers, ceramic and 
paxolin, 12 assorted sizes, 7/6; 20 assorted 
tubular condensers, up to 0.1, 15 /-; 24 
assorted mica condensers, 12/6; hundreds 
more bargains.—Southern Radio Supply Co., 
46, Lisle St., London, W.C. Gerrard 6653. 

Wanted 
'ANTED. Varley BP114 coil unit.—Shillito, 
FF Pateley Bridge, Harrogate, Yorks. [2919 
IXTEARITE P coils, to cover 550m-10m, also 
FF set of screened coils, med, and long, band 

pass and hi.; give dimensions of latter.—Box 
3173. [2922 
MIDDYSTONE drive type 1070, Varley if. 
-Cei trans., type BP 124. Premier mains 
trans., type AC 9, W.B. speaker, type AC 9. 
—G. D. Hutchinson, Clickemin, Ponteland, 
Newcastle-on-Tyne. (2897 

PREMIER RADIO 
MAINS TRANSFORMERS 

Wire-ends. All L.T. Windings Centre Tapped. 
SP. 300 300.0.300 v. 60 ma., 4 v. 2.3 a  

4 v. 2-3 a., 4 v. 2-3 a.   25!. 
sr. 350A 350-350 v. 100 ma., 5 v. 2 a  

(not CT.), 6.3 v. 2-3 a.  291. 
SP. 35013 350-350 v. 100 m.a., 4 v. 2-3 a  

4 v.2-3 a.. 4 v. 2-3 a.   291-
SP. 351 350.350 v. 150 m.a., 4 v. 1-2 a  

4 v. 1-3 a., 4 v. 3-4   36/-
SP. 351A 350-350-150 ma., 4 v. 3a-, 4 v  

2-3 a., 4 v. 1 4 v. 1 a.  39/'. 
SP. 352 350-350 v. 150 ma,, 5 v. 2 a  

6.3 v. 2 a., 6.3 v. 2 a.  361-
Auto Transformers. Step up or down. 100-125 v. 
to 200,230 or 250 v. A.C., 60 watts, 21/-; 125 watt., 
27/6 t 2.150 watts, 37/6. 

PREMIER SMOOTHING CHOKES 
Tree Current Henrys Rel. Prices 

0 60/400 60 MA 26-34 H 400 ohms 13/-
C 100/400 100 MA 20-34 H 400 ohms 19/6 

150/185 150 MA 20-34 11 185 ohm. 25/-
C 200/145 200 MA 20-34 H 145 ohms 739/6 
C 250 120 230 KA 25 R 120 ohms 89/8 

MATCHMAKER UNIVERSAL 
OUTPUT TRANSFORMERS 

Will match any output valves to any speaker 
impedance. 11 ratios hem 13-1 to 80-1, 5 7 watts, 
22/6 ; 10/15 watts. 30/-; sivao watts, 49 6 : 
54/60 watts, 59/6. 

STEEL CHASSIS 
Undefiled  

10 x 8 Ir   price 7/- each. 
16 8 x 21'.   price 816 each. 
20 o 8 x 24'   price 1016 each. 

NEW PREMIER S W. COILS 
4- and 6-pin types, now have octal pin epacing 
and will fit International Octal valve holders. 

4-PIN TYPE 6-PIN TYPE 
TYPO Range Price Tine Range Prine 
04 9-16 m. 2/6 oa 9-15 m. 216 
04A 12-26 m. 2/6 06A 12-26 m. 2/6 
04B 22-47 m. 2/6 08B 22-47 m. 2/6 
040 41-94 m. 2/6 060 41-94 m. 2/6 
04D 76-170 m. 2/6 06D 76-170 m. 2/6 
04E 150-350 m. 3/- CHASSIS 
04P 255-550 m. MOUNTING 
040 490-1,000 in. 4/- ORTRI/ HOLDERS 
04H 1.000-2,000 m. 4/- 1044. each. 
New Premier 8-Baud 8.W. Coil, 11-25. 25-30. 
38-86 m., 4/9. 
2 Push-Pull Switches to suit above, (M. each. 
Bakelite Dielectric Reaction Condensers. 
0001 mt. 1/3, 0003 mt. 2/6, 0005 mt. 2/9 each 
0003 mt. Differential   2111 each 
S.W. H.F. Choke. 10-100 m  1/8 
Brass Shalt Couplers, Its, bore  Yid. each 
Flexible Couplers, tin. bore  1/8 each 

SWITCHES 
QIIB, panel mounting, split knob type, 2 point 
on/off, 2/- each. Double pole on/off, 316 each. 

VOLUME CONTROLS 
Carbon type, 20.000 and 2 meg., 9/9 each. 
5,000, 10,0001, 
and 100.000.J'a'. each. 

Wire Wound ?Sim. 10.000 ohms, 5/6 each. 
Valve Screens tor International and 11.8.A. types, 
1/2 each. 
Resin-Cored Solder, 64. per coll. 
Push-Back Connecting Wire, 244. Per re& 
Systollex Steed:us. 2 min., 2,6 per dos. yard.. 
Screened Braided Cable, Single, 1/3 per yard. 
Twin, 1/6 per yard. 

MOVING COIL SPEAKERS 
Goodman. 341n, P.M. Speaker, 15 ohms voice 
coil, 30/.. 
Rola Olin. P.M. Speaker, 3 ohms voice coll. 25!--
Mola Sin. P.M. Speaker, 3 ohms voice coil, 25/-. 
Above speakers are less output trandormer. 
Pentode Output Transformers, 31 watte, price 
10.6 each. 
Celestion or Plessey Sis. P.M. Speaker, 296. 
Celestion 10in. P.N. Speaker, 49 6. 
The above epeakern are fitted with output 
transformere'. 
Premier 1-Valve de Luxe Battery Model S.W. 
Receiver, complete with 2-volt valve, 4 coila 
covering 12-170 metres. Built on steel chassis 
and panel, Bandepread tuning, 55/., including tax. 

I.F.TRANSFORMERS,IRON CORED 
400-470 km, plain and with nying lead. 7/6 each. 

Send for details of ether Accessories 
available. 

ALL ENQUIRIES MUST BE ACCOMPANIED 

BY A 2(d. STAMP. 

PREMIER RADIO CO. 
ALL POST ORDERS TO :  

JUBILEE WORKS. 167, LOWER CLAPTON 
ROAD, LONDON. E.5. (Amheret 4723-) 

CALLERS TO:  

JUBILEE WORKS or 
189, FLEET STREET, E.C.4. (Central 2833) 
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TYPE OP12K. 
Universal output 

Unit. 

constant induc-
tance either P.P. 
or single valve. 

Nett Price 

47/6 

TYPE 8450 
l'rimary 200/ 
250v. 50cs.. H.T. 
450/0/450v. 200 
ma., L.T. (1) 
0-4-5v. 3 amps. 
I,.T. ( 2) 6.3v. 5 
amp., C.T. 

Nett Price 

45/-
I our ma eta trawl' or nterx note fitted wilb ehroride, 

above and below chassis. 
Elv3 INTEIWALVE transformer, 31, with split 
,,edimrs, built as OP12% above, in steel Qc 

4 s 4 X 4 ins. Price uu 
:tandard 350v. 100ma, set replacements with ng g 
.hrouds as pre-war types. 4v. or 6v. Nett •••••• 

New leaflet on " types now ready. 

THE RADIO INSTRUMENT CO. 
ft; I.. 111(1I l---1-o) 

294, BROADWAY, BEELETHEATH, KENT 
 14, N1,11,0 

YOU 
can become 
a first-class 
RADIO 

ENGINEER 
We are specialists in Home-
Study Tuition in Radio, 
Television and Mathematics. 
Post coupon now for free 
booklet and learn how you 
can qualify for well - paid 
employment or profitable 
spare-time work. 

T. dk C. RADIO COLLEGE 
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.si 

VALVES COULPHONE RADIO, New Longton, near 
Preston, for a better valve service; all 

Tungsram and B.V.A. valves at present manu-
factured in stock; list prices. [2821 

OUR adaptors will help in replacing un 
obtainable valves; send 7d. for inter 

eating booklet on valve replacements; trade 
enquiries invited.-V.E.S., Radio House, 
Ruislip. [1885 
MULLARD: AZ1, 9/-+21-; EB033, 9/6+ 
IVA 2/1; EBLI, 12/6+2/9; EBL31, 12/6+ 
2/9; ECI135, 11/6+2/6; EF39, 10/6+2/4; 
EL3, 10/6+2/4; IW4/500, 10/6+2/4; PENA4, 
10/6+2/4; TDD4, 9/6+2/1. Marconi: D63, 
5/6+1/3; MI141, 9/6+2/1; X41, 11/6+2/6. 
Brimar: 6A8G, 11/6+2/6; 6F6G, 10/6+2/4; 
6K7G, 10/6+2/4; 6Q7G, 9/6+2/1; 9D2, 10/6 
+214; 25Z4G, 9/-1-2/, Mazda: AC/HLDD, 
9/6+2/1; AO/ME, 8/6+1/11; AC/VP1, 10/6 
+2/4; AC/VP2, 10/6+2/4; HL1320, 7/6+ 
1/8; PEN45DD, 12/6+2/9; PENDD4020, 12/6 
+2/9; SP215, 9/-+2/-; TH41, 11/6+2/6; 
UU5, 9/-+21•; VP41, 10/6+2/4; VP210, 9/-
+2/-; VP1322, 10/6+2/4; sent c.o.d.-Larg's 
Service Radio Engineers, Whitehall St., Dun-
dee. [2877 
VALVES, EVA., non B.V.A. and Ameri-
Y can, at list plus tax; many types in 
stock; the Simplex Four, theoretical circuit 
diagram of 4-valve M. wave, T.R.F. midget 
with all values, standard material as offered. 
1/6; Midget aerial and h.f., M. wave, t.r.f 
coils, high gain, 9/- pair; standard coils, 
t.r.f., reaction, boxed with circuit, 12/6 pair; 
Midget chassis, de luxe, 101/2 x6x2in, drille.) 
four valves, 9/6; standard, 10x41/2x2in, 5/6: 
Midget If. chokes, SO-60ma, 7/6; heavy duty, 
superior job, 80 ma, 500 ohms, 12/6; 120ma, 
200 ohms, 15/-; 300ma, 20 henrys, 45/-: 
0.5 henry, 20ma c.t., 25/-: 2-Bang 0.0005mid 
variable, Al job, at 12/6; paper block con-
densers, lOmfd, 1,500vw 2O/-. lOmfd, 800vw, 
7/6; lOmfd, 450vw, 7/6; 4mfd, 450vw, 4/6: 
tubular 2mfd, 200vw, 3/6; 350vw, 4/6; 
50mtd, 50vw, 3/6; 12mfd, 50vw, 2/6; 0.1 
mfd, 10d.; 0.01mfd, 8d.; Midget speaker 
trans. (pen.), 7/6; heavy duty, 10 watt, 10/6; 
line cord, 60 ohms foot, 3-way, 0.3 amp, 
6/6 rd.: droppers, 1,000 ohms, 0.2 amp, 
4/6; 750 ohms, 0.3amp, 5/6; wire wound 
potentiometers, 2,000 ohms, 6/6; dials, in 
colours, ivorine, 7x4in, 1/6; nuts, screws, 
4BA brass, round heads, 7/- gross; knobs, 
midget and standard, 9d., 8/- dos; brown, 
3M, 1/6; field coils, 400 ohms, 5/-; toggles, 
s.p.d.t., 3/6; s.p.s.t., 3/-; d.p.d.t., 4/-; licence 
N. Ireland; 2I/2d, comprehensive list, s.a.e. 
enquiries; postage on all orders.-0. Green-
lick, 34, Bancroft Rd., Cambridge Heath Rd., 
London, E.1. Ste. 1334. [2906 

Wanted 
'MEW boxed valves wanted, any quantity, 

dealers' and service men's complete stocks 
bought.-J. Bull and Sons, 246, High St., 
Harlesden, N.W.10. [2155 

CABINETS 

RARIO cabinets, large polished walnut table 
models, with silk, 25/-; Ultra 22 radio-

gram cabinets, less lids, £2/10; large un-
drilled walnut consoles, £4; sundry gram. 
cabinets. Rola 5in and gin. P.M. speakers, 
new, 18/-, c.w.o.-Cardings, 28, Dudley St., 
Wolverhampton. REpalas AND SERVICE [2878 
T OUDSPEKKER repairs, British, American, 

any make •, moderate prices.-Sinclair 
Speakers, 170, Copenhagen St., London, N.1. 
Terminus 4355. [2415 
A °CURATE radio rewinds, mains trans-

./1- formers, fields, op, transformers, etc., 
and all loudspeaker repaira-Southern Trade 
Services, 297-299, High Bt., Croydon. [2882 ALL types of radio receivers serviced; 

Murphy and Pilot specialist; valves in 
stock; sound repairs for 13 Years.- T. E. 
Fevyer, F.LP.R.E., 50, Vine St., Uxbridge. " SERVICE with a Smile."-Repairers of all 

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 
MAINS transformers service, repairs, re-
-131 winds, or construction to specification of 
any type, competitive prices and prompt ser-
vice.- Sturdy, Electric Co., Ltd., Dipton, New-
castle-upon-Tyne. [9651 
4 Q-HOUR service, mains transformers re-. galai wound 15/6, output 4/-, c.w.o.; state 
make and type of instrument from which re-
moved. We hold permit for N. Ireland.-Ex-
press Radio Service. Southside St., Plymouth. flEGALLIER'S, Ltd., for " service with a 

guarantee."-Let American specialists do 
your work; having been actual distributors 
for 15 years, we specialise in repair of every 
known American set from a T.R.F. to the 
largest multi-valve job; prior despatch of ser-
vice, apply for forwarding instructions, as 
laboratory now evacuated to rural area; 
s.a.e. with all enquiries.-Degallier's, Ltd., 9. 
Westbourne Court, London, W.2. [2912 

AUGUST, 194.1 

  LIMITED  
Experimental and Aeronautical 

Engineers and Scientific Instrument 
Makers. Manufacturers of Precision 

Mechanical, Electro-Mechanical and 

Thermlonic Instruments. Electro-

Medical and Industrial Apparatus, 

Time Interval Measurement and 

Counters, DC Amplifiers and 

Recorders. Specialised Design 

Enquiries Welcomed 

THE AIRPORT, PORTSMOUTH 
Telephene : 74874. 

SPEAKER REPAIRS - 1 
by Specialists 

TRADE ONLY 
Send trade card find Id. stamp for current list 

published monthly. 
We hold an export liccnee for Northern Ireland. 

A.W.F. RADIO PRODUCTS 
Borough Mill., Sharpe Street, Bradford., Yorke, 

Tel 11526 

WARD 
Petrol Electric G ing Plants, H.T. 
Generators, D.C. Motors, Frequency 

Changers, etc., up to 25 K.V.A. 

CHAS. F. WARD 
37, WHITE POST LANE, HACKNEY WICK, E.9 

'Phone : Amherst 1393 

ROTARY 
CONVERTERS 

• • 
ISE111111-s (SHORT-WAVE) LTD. 

In addition to the usual radio parts, 
we carry a most complete range of 

RADIO & ELECTRONIC 
EQUIPMENT 

Send Id. stamp for detailed list. 

25, HIGH HOLBORN, LONDON, W.C.1 
1101,1 ,,,1 02:1. 

• • 
-.-AMERICAN MIDGETS HANDBOOK--

Describing with many circuit diagramè the peculiarities 
of small Americas ( Midget) Radios. Especially written 
for service men, most likely faults and their remedies 
with hints on wartime substitutes for unobtainable 
parta are all given. The valve data section gives bases 
and working characteristics of the 80 or so valves seed 
lu midgets. 

Price 2/6 
from booksellers or by post, 2 8. 

V. E. S. (W), 
Radio House, Helms'. Drive, Ruislip, ?Adds. 

LONDEX for RELAYS 
The Illustration shows 

mechanism of syn-

chronous Time Delay 

Relay PRL. Wide time 

range and easily re-

settable. Large selec-

tion of other Relays 

and Process Timers. 

Ask for Leaflet 97/WW 

LONDEX • LTD 
7". eASI;;1.1; rICWOU.011001-S-110 snerweiseer-
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VALVES 
This is part of our cur 
rent stock of valves. 
If all their equivalents 
were mentioned, it 
would be found that 
we can supply either 
the exact valve or a 
suitable replacement 
for almost any type. 
Wherever possible 
please order C.O.D. 
Stamp with enquiries 
please. 

PRICES STRICTLY 

B.O.T. RETAIL 

BRITISH, 

AMERICAN, 

BATTEIM 

A.C. 
end 

UNIVERSAL 

TYPES 

BATTERY -.21.0111. 5/10; P220, PM2A. 7 4 ; 
210DDT, HIJ24, TDD2A, 9/2 ; 210SPT. 210VPA• 
210VPT, 22ORPT, 220/0T. K050M, KT2. KT24, 
P51125, PM22A, SP2, SP210, VP210, VP2B. W21, 
221, 222, 11/- ; 210PG, PC2, FILI2A, XII. 12 10. 
A/C TYPES-21)4A, 6/9; 419IP, 354V, AC/111„ 51114, 
51.1114. 9/2; AZ!. DW2, A321, DW4-500, 1W4-350, 
U10. 11/- ; 402P, AC044, M1441, 51H1/4, P54, TDD4, 
11/7; 4231P/ Pen, AC/VP!, AC/VP2, AC/Pen, 
AC2/Pen. AC5/Pen, KT41, K T263, MKT4. IIISPen13, 
MVSPen, MVSPetill, PenA4, Pen4VA, SPI. Vet, 
VP4B, 12/10; AC/T111, AC/TI', FC4, MX40, T114, 
VHT4, 41MPO, 14/- ; KT32, KT33C, PenB4, 14/8; 
MP/Pen, 16/6; FW4/500, KT66. 18/3; PX25. 
PP5/4110. 24/4 ; Pen428. 30'5. 
UNIVERSAL-dnutA, 9'2; CY1, U31, URIC, 11R3C, 
1141120. 11/.; 11113, T111)13e. 11/7 ; 71/3, 81/2, 9112. 
13SPA, C1.4, CL33, Pen36C, SP13, SP1320, VP13A. 
VP13C, 12/10; CHU. CBI.31, PeuDD4020, T1121C, 
15/3 ; TH30C. 14/-. 
MAZDA-10L23. 5/10; RI.211/D. IlL23DD, 6/2; 
Pen25, 1105, U116, UM. V4020, VP23, 11/- ; 
ACULD1). HL4iDD, 111.133DD, 11/7; Pen45, 
Pen383. SP41, TP-23, TP26, VP41, VP133. 12/10; 
AC/TI'. TRI!, TH233, 14i- ; QP25, PenD134020, 
15/3. 
E TYPES-EMI. 11/- ; EBC3. EBC33. 11/7; CL4, 
CL33, EF'8, EF9, EL), EL33. 12/10 ; C01135. ECM, 
FIC113, ECH35, EIP5. EF6, EK2. EL2. 14/.; EBL1, 
E1131, 15/3 ; EL)). 18/3. 
EVA AMERICAN TYPES-MA, 5Z4, 6AC46, 005, 6C8, 
6C6, 6J5, 6J7, 6E8. 61.6, 6R7, 18. :25A6. 251.6, 2515 
and 2525 Conversion, 2524. 42. 47 conversion. 
AMERICAN-1A4, 1B4, 105, 106. 1115, 2A6, 2A7, 
267, 6A4, 6A6, 6A7 conversion, 6A8. 6E6, 6E5, 6E6, 
6J8, 6K6. 6L7, 6P5, 68E7, 625, 10, 12Q7, 1213P5, 
1225, 15. 19, 24, 32, 33, 34, 35, 36, 37, 38, 46, 48, 50, 
53, 57, 71A, 75, 76. 81, Si. 85, 89. 
TUNGSRAM-ELS. 16/6 ; 1.11210, 5/10 ; P215. 7/4: 
DDI3, 6/9; 6B8, 14/.; 6E7, 12/10; 6K8. 14/-
6Q7, 11/7 ; GS'S. 12/10 ; 6X5, 11/.. 

VALVES AND ADAPTORS. 
In the cases where we cannot supply the exact valve 
or equivalent, we can get your set going with a valve 
and adaptor, the additional cost being es. 

SPARES 
TESTOSCOPE, the vest pocket Instrument for tracing 
faults, makes 20 tests AC/1)(1. 37/6. 
KIT OF 12 TRIMMER TOOLS in American cloth 
folder, very handy. 30"-. SPEAKERS, 3-inch, 31/3. 
LINE C0111)-.3 amp., 3-core 60 oluns per ft., extremely 
good quality, 6/9 per yard. 
VALVE EQUIVALENT CHARTS with current bulletin, 
1/7, post free. 

J. BULL 'Sr SONS 
(Dept. W. W.) 

246 HIGH ST., HARLESDEN, N.VV.10 

"EN=INE.Eigtor%i 
OPPORTUNITIES" 

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., 
City and Guilds, 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, Building, 
Govt. Employment, R.A.F. 
Maths., Matriculation, etc. 

Think of the future and send 
for your copy at once-FREE. 

B.I.E.T., 387, SHAKESPEARE HOUSE 
17, STRATFORD PLACE, LONDON, W.I. 

2 4 -H service, 6 months' guarantee, 
any transformer rewind; mains 15/6, 

outputs, 4/-, 1.5. transformer 5/-; all types 
of new equipment supplied to specification.-
Majestic Winding Co., 180, Windham Rd., 
Bournemouth. [2764 

EWINDS mains transformers, field coils and 
chokes, high grade workmanship, seven to 

ten days' delivery; new transformers manufac-
tured against Government contracts.-Metro-
politan Radio Service, 1021, Finchley Rd., 
Golders Green. London, N.W.11. [2603 

MISCELLANEOUS COIL winding machines wanted.-Send de-
tails and price to Vortexion, Ltd., 257, 

The Broadway, S.1V.19. Liberty 2814. [2928 
A MATEUR wants hand coil winder, suit. 
£1- able for small chokes or transformers.-
Elston, 118, Cherrytree Lane, Stockport. [2889 W ANTED, coil winding machine, with or 

without paper interleaving device; 
state make, price and type-Box 3151. [2836 
PHOTO-ELECTRIC cells, 90 volts, 21 /- 
-1- each-Universal Electrical Co., 221, City 
Rd., London, E.C.1. [2429 TMIME recorders.-Write for particulars.- 
A Gledhill-Brook Time Recorders, Ltd., 84, 
Empire Works, Huddersfield. [2419 RUBBER stamps made up to your special 

requirements and design, typical ex-
ample, stamp showing name, address and pro-
fession; 9/6 post free.-V.E.S.. Radio House. 
Ruislip. f 1884 SYNCHRONOUS Motors, Sangamo, 200-250 

volts ac., 50c, self starting, fitted reduc-
tion gears, ideal movements for time switches, 
electric clocks, etc. ' rotor speed 200 r.p.m., 
final speed 1 rev. 12 minutes approx. ' con-
sumption 2, watts, size 21/8x2,4ixes, 22/6; 
as above but enclosed pattern, consumption 
3 watts, 25/-; wirewound non-inductive re-
sistances, ideal for meter shunts, resistance 
boxes, etc., 21/2% accuracy, wound on bakelite 
bobbins, 7/8xt,.¡in; one of each of the following 
ratings, 25, 50, 100, 200, 400, 600. 1,000 and 
2,000 ohms, 5/6 per lot, postage paid; quan-
tities available; rev, counters, ex meters, 
drum type, 0-999, automatic reset to zero on 
completion, 3/6 each; projection lenses, lin 
focus, ideal for 9.5 or 16mm films, sound 
heads, etc., oxidised mounts, 114in long, 
9/16in diameter, 5/- each; terms cash with 
order.-H. Franks, Scientific Stores, 58, New 
Oxford St., W.C.1. Tel. Museum 9594. [2908 

SITUATIONS VACANT 
EPRESENTATIVE required, calling on 

-gm electrical, wireless and stationers' shops, 
to carry, on a commission basis, a patent 
electrical calculating disc (ohms law); only 
those with sound connections should apply, 
stating area covered.-Write Box A7766, Sam-
son Clarks, 57-61, Mortimer St., W.I. [2871 
MMECHANICAL design superintendent re-

quired with engineering experience in 
design and development work in the light 
engineering and radio field•, salary from £600 
to £800 per annum according to experience; 
good post-war prospects.-Please write in con-
fidence, stating full details of training and ex-
perience, to Box 3164. [2884 REPRESENTATIVE required by London 

firm of radio component manufacturers; 
splendid post-war opportunity; connection not 
essential, but one acquainted with the pur-
chasing departments of the leading radio set 
manufacturers preferred.-Write " Representa-
tive," c/o Alfred Bates and Bon. Ltd., 130, 
Fleet St.. E.C.4. [2736 W IRELESS instructor wanted to commence 

duties September 1st, previous teaching 
experience unessential, but applicants should 
have held sea-going appointments and possess 
either the P.M.G. 1st Class or the City and 
Guilds Intermediate Certificates.-Write in 
first instance to Principal, Wireless College, 
Colwyn Bay, giving full particulars, including 
certificates and positions held. [2940 
TF you are a member of the Forces or on 

National Service, a manufacturer of elec-
tronic equipment offers you an excellent oppor-
tunity on your demobilisation or discharge; 
essential qualifications are a sound knowledge 
of radio and M. amplifier design and produc-
tion, administrative ability, and a pleasing 
personality; the position offered is a permanent 
and progressive one with unusual prospects.-
If you feel you could successfully fill it you 
are invited to write fully and in strictest con-
fidence to Box 108. c io Phillips Advertising 
Ltd., 15, Wilton Rd., London. S.W.1. All 
replies will be acknowledged personally, 

TUITION LEARN Morse code the Candler way.-See 
advertisement on page 26. [1292 

" MINGINEERING Opportunities "-free 112-
-C4 page guide to training for A.M.I.Mech.E., 

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.I.E.T. (Dept. 
387B), 17, Stratford Pace, London, W.I. 

4USTERITY 
RADIO LIMITED 
(CONSTRUCTORS' RITA 

Delivery approximately One Month. 
New Litz-wound coils are now supplied with 
these Kits which, when assembled, give good 
quality reception of B.B.C. programmes. Com-
plete with chassis 8in. x 611s, x 2f Is., Valves, 
M.C. Speaker and wiring diagram. (Regret, no 
cabinets.) 3 controls. 
A.C. 3-V. ( 4- RECTIFIER) KIT. V.51.11.F, Pen., 
Triode. L.P. Pen., Rectifier, KC, Speaker. 
Price 10 gm Post 1/1, phis 316 packing ( re-
turnable). 
BATTERY 3-V. KIT. V.M.H.F. Pen, Triode 
Detector and Output Tetrode. KM. Speaker, 
Price £7. Post 1/1, plus 3/6 packing (returnable). 

Call and hear demonstration model. 

3-v. T.R.F. 

A.C. Kit No C.O.D. 
Assembled. for Kit. 

ALL -WAVE PERMEABILITY OR MANUAL 
TUNED 10-way PUSH-BUTTON UNITS, complete 
with buttons. Superhet 405 Kcs. Now supplied 
with Colour Code and Hine Print. 30'.. 
COILS. MIDGET AERIAL AND OSCILLATOR 
COILS, 465 Kcs. 10/6 Per Pair. 
*SMALL AERIAL AND H.F. COILS. Long and 
medium waves, with reaction. 1013 Per loir. 
•SMALL AERIAL AND H.F. TRANSFORMER. 
Long and medium waves (nu reaction). 10/6 
per pair. 
*Circuit of 3 Valve Mains or Battery set given 
with each pair of coils. 
MIDGET A. AND H.F. TRANSFORMER. Med. 
waves only, coil connections given. 8/6 Per pair. 
L.F. CHOKES, 50 ma., 380 ohms, 6.,-; 60 ma., 
500 ohms. 88. 
PARALLEL FEED TRANSFORMERS. Midget 
ratio 31 1. Bi- ; 4 1. 61, 
W.B. VALVE HOLDERS. 7-pin, chassis mount-
ing. 1014. 
PAXOLIN PANELS. 12 x 0 x lin. approx., 3/6. 
2-GANG CONDENSERS. Standard .0005 mfd. 
Ceramic insulation. 1216. 
3-GANG CONDENSERS. STANDARD .0006 
ceramic Meal., 12'6. 
SHORT-WAVE COILS. 3 bands covering 12-50 
metres. Aerial and 1LF. mounted on screened 
switch. Wired up to terminal output connections. 
All numbered. Ills. spindle. Complete with 
circuit. 20/-. 
A. & H.F. TRANSFORMERS with reaction 
colour coded. 10/6 a pair. 
465 KCS. L.F. TRANSFORMERS. Iron-cored, 
tmscreened, small. 15(- pair. 
MAINS TRANSFORMERS. 350-0-350; 4v. 4 
amp., 4v. 2 amp. Heater windings, centre 
tapped, shrouded, chassis mounting type. 39/-, 
VOLUME CONTROLS. 10.000, 100,000 ohms, 
1. 5. 1 and I meg., with switch, 6/6 each. 5,000, 
10,000, 25,000 and 50,000 ohms, less switch, 
4/- each. 
CHASSIS. Undrilled steel, painted, new, 105 x 
x 2I in., 7/8 ; 8 x 6 x 21in., 4/6 each. 

OCTAL CABLE PLUG AND SOCKET, 2/... 
TOGGLE SWITCHES. Miniature 05-off, single 
pole. 2/6. 
MAINS VOLTAGE DROPPING RESISTANCES. \: a. 1,000 ohms overall, BI- ; .3 a. 750 ohms 
overall, 71-, both oil, two ble :,,„( 
feet. 

307, HIGH HOLBORN, 
LONDON W.0 1 Phone HOzborn 463/ 
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RADIO training.-P.M.G. exams. and I.E.E. 
Diploma; prospectus free. - Technical 

College, Hull. (0611 
ADIO Engineering.-Television and Wire-

-1-11, 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 JIM. Merchant Navy 
and R.A.F. [9249 
TX7IRELE,SS training, operators and mecha-
TT nice, urgent demand, land, sea and air 
appointments.-The North-Eastern School of 
Wireless, 69, Osborne Rd., Newcastle-on-Tyne. 
Estab. 1911. Tel, Jesmond 1356. 150 P.M.G. 
technical questions, 10/- by post. [2864 
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 

MATRICULATION 
&my' &lece.rd e 
Whatever your age, you can now study 
for the all-important Matriculation 
Examination at home on " NO PASS— 
NO FEE " 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 "Guido to 
Matriculation" immediately — FREE. 

B.T.I. (Dept. 114) 
354, Oxford S • London, W.I. 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925. 

ERIE and DUBILIER I, II, 1 and 2 watt resistors, popular 
valv.. Kit of 20. 18/6 ; kit of 60, 30/, 
CONDENSERS. T.C.C. and Hunt', tubular and mica 
25 pf. to :25 mfd. Kit of 20, 12/8 ; kit of 50. 30/, 
COIL FORMERS, Paxolln hin, o Sin, or Ills. o 4in. 
SLEETING. All colours ii mm dos. yds. 2/6 
8 WITCH PLUGS. Bakelite 5 amp., 2- pin   11-
S WITCHES. Toggle on-off, D.P., 3/13; GP., 218. 
TRIMMERS. Postage stamp, Ceramic, 30-70 pf  
TRIMMERS. Postage stamp, Pasolin, 3-30 pf..... 

Send Id. stamped envelope for latest lint of Coils, Con-
densers, Knobe, Resistors, Chokes, Speakers, Transformers 
Switches, V. Controls, Instrument Wires, DCC, DSC and 

enamelled. 
PROMPT SERVICE. SATISFACTION GUARANTEED. 

1/-
ea. 

THE COVENTRY COMPANY, 
191, DUNSTABLE ROAD, LUTON. 

THE POLYTECHNIC 
REGENT STREET, LONDON, W.1 

SCHOOL OF ENGINEERING 

Head of School: PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., A.I.Mech.E. 

RADIO ENGINEERING. A PULL-TIME 
DAY COURSE in telecommunications, 
extending over a period of three years, 
preparing for the National Diploma and 
other examinations and for the radio and 
telephone industries. 

School reopens on ath September, 1944 

EVENING CLASSES in these subjects 
commence on 25th September. Enrolment 
from 18th to 20th September, 6 to 8 p.m. 

Further particulars may sbe obtained on 
application to the Director of Education. 

THE Tuitionary Board Cif the Institute of 
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 fees-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 

TECHNICAL TRAINING A.M.I.E.E., City. and Guilds, etc., on " No 
pass-no lee' terms; over 90Z 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. 388M, 17, Stratford Place, 
London, W.1. [2432. 

REAT possibilities exist for technically 
Tar 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.1.Mech.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 passed 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. 
rrlIE TECHNOLOGICAL INSTITUTE OF 

GREAT BRITAIN, 82, Temple Bar 
liouse, London, E.C.4. [1403 

PATENT NOTICES 
ADIO electric patents.-Well-known Lon-

lib don radio component manufacturers are 
open to consider patents or designs for post-
war period.-Write Progress, c/o Alfred Bates 
and Son, Ltd. 130, Fleet St., London, E.C.4. W ELL-KNO\VN electrical manufacturers of 

anode rotary convertors and high tension 
batteries for wireless wish to acquire British 
or American rights for manufacturing well 
proved electrical vibrators in England.-Please 
submit proposals to Box 3163. [2883 
rr HE proprietors of British Patent No. 
-I- 505632 entitled Improvements in and re-
lating to cathode-ray tubes, offer same for 
license or otherwise to ensure its practical 
working in Great Britain.-Inquiries to Singer, 
Ehlert, Stern di Carlberg, Chrysler Building, 
New York City 17. N.Y., U.S.A. [2885 

THE proprietors of British Patent No. 
504934, entitled Improvements in 

Closures for Evacuated Envelopes and Method 
of Manufacturing the Same, offers same for 
license or otherwise to ensure its practical 
working in Great Britain.-Inquiries to Singer 
Ehlert, Stern and Carlberg, Chrysler Building, 
New York City, 17, N.Y., U.S.A. [2782 THE proprietors of British Patent No. 

475750, dated July 20, 1936, relating to 
Improvements in Electric Wave Signalling, are 
desirous of entering into arrangements by way 
of a licence or otherwise on reasonable terms 
for the purpose of exploiting the above patent 
and ensuring its practical working in Great 
Britain.- Inquiries to Singer, Ehlert, Stern and 
Carlberg. Chrysler Building, New York, 17, 
N.Y.. U.S.A. [2783 
THE proprietors of British Patent No 

537689, entitled Improvements in Wave 
Signalling Systems, particularly applicable to 
facsimile telegraphy, and No. 537699, entitled 
Improvements in Frequency Modulation Sys-
tems, offer same for licence or otherwise to 
ensure their practical working in Great 
Britain.-Inquiries to Singer, Ehlert, Stern Es 
Carlberg, Chrysler Building, New York City 
17, N.Y., U.S.A. [2891 

— PHOTO-ELECTRIC CELLS— 
Se/Te on gold- alloy, super- sensitive to 
light, permanent, operate relay direct 
or with Valve Amplifier, perfect reproduc-
tion of Speech and Music from sound 
track of films; large tube 31m, from 
top to valve pin base, lin. diam., 38/-
small tube 2in. from top to termina 
base, Iln. diam., 30/- ; operate on 
40-100 volts, connections blue print 
free. Despatch by return. 

CEFA INSTRUMENTS, 38a, York Street, 
TWICKENHAM, Middx. POPesgrove 6597 

BUSINESSES FOR SALE OR WANTED OLD established radio and electrical busi-
ness wanted in Midlands town for imme-

diate purchase. size arid amount of stock im-
material.-Box 3176. [2932 

BOOKS, INSTRUCTIONS, ETC. 
IXTEBB'S radio map of the world locates 
TT any station heard, size 40x3Oin., 46, 

post 6d., on linen, 10/6, post free.-Webb's 
Radio, 14, Soho St., London, W.I. Tel. Ger. 
rard 2089. 
UTANTED, copy of Wireless World for Octo-
TT ber 16th, 1929.-The Librarian, Institu-

tion of Electrical Engineers, Savoy Place, Vic-
toria Embankment, London, W.C.2. [2875 
WANTED urgently for record purposes, one 
TV copy- of Wireless World. May, 1942- state 

price.-R.M. Electric, Ltd.. Team Valley. 
Gateshead-on-Tyne. [2873 

W. BRYAN SAVAGE 
LTD. 

Expert assistance In the solution of 

problems relating of 

e TRANSFORMERS, CHOKES 
e AMPLIFIERS 
e POWER UNITS 

and Specialised Equipment 

embodying 

ELECTRONIC CONTROL 

WESTMORELAND RD., N.W.9 
COUNDALE 7131 

METALLISED 

AND 

TINNED 

E. & M. DEVELOPMENTS LTD' 
IPSWICH ROAD, SLOUGH, BUCKS. 

492, Tel.: SLOUGH 21486. 

REWINDS 
MAINS & OUTPUT TRANSFORMERS, FIELD 
COILS, PICK - UP COILS, ARMATURES 

PROMPTLY EXECUTED 

Philips and Ehoo D.C. Converters bought, eold and 
exchanged. Valves, B.V.A. and American, good masks. 

Send stamped addressed envelope tor v ie. fiat 
A.D.S. Co. 261-3-5, Lichfield Road, 

ASTON, BIRMINGHAM, EI 

e 
CLIPS 
Well made of eteel. double ridged for 
strength. Teeth on three sides of lower 
Jaw give firm grip and good contact 

opens 11. 

MOSWF.M aZEL43  
Precision Ene•ee.s 

EUGENE WORKS. EDGWARE ROAD. HENDON. N.W.9  0.8 

Printed In England for the Publiehers, Imrsz axe Sous Tdrn., Dorset House, Stamford Street, 1..ndon, S E I., by TIM 001/WÁLL Paw lam.. Pub Ouden. Stamford Stieet, 
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SERVICE ENGINEERS 

SI!Mined BY FACTORS EVERYWHERE 
UNDER /VIoney Baal GUARANTEE BY 

MULTICORE SOLDERS LTD. 
Ersin Multicore — The finest cored solder in the World— 

hitherto exclusively supplied for use on A.M., M of S. and 

Admiralty contracts, is now available to you. 

Order a reel of Ersin Multicore Solder from your factor 

now. Give it a good trial— use half the reel if you like. If 

you do not find Multicore to be the best solder you have ever 

used, post the partially used reel to us and we will refund 

in full, by return, your purchase price and cost of postage. 

Nominal 1 lb. reels 

13 S.W.G. - 4/10 
16 S.W.G. - 5/3 
Above prices subject to 
usual Trade Discount. 

Contains 3 Cores of Non-Corrosive Ersin Flux. Approved A.I.D. and G.P.O. 

MULTICORE SOLDERS LTD., COMMONWEALTH HOUSE. NEW OXFORD ST., LONDON, W.C.I. Tel: CHAneery 5171'2 






