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ROM years of intensive research in the
design and manufacture of electrical testing
equipment has grown the range of world-famous
“AVO” Instruments. To-day, wherever rapid
precision testing is demanded, there will be
found the meters that matter— AVO > Meters.

. BRITISH MADE
- 46-range Model 7 40-range Model 40 :
Universal AvoMeter Universal AvoMeter *“Avo’" Valve Tester with Universal Pane!

All-Wave *“ Avo ”’ Oscillator ““Avo’’ Test Bridge’ Universal AvoMinor D.C. AvoMinor

OTHER “AYVO ™" INSTRUMENTS . :
(Not"l“strated)r Some delay in delivery of Trade orders is inevitable,
“AVO”, B?n'ding Meter. but we shall continue to do our best to fulfil your
“Aco” Millichmmeter. requirements as promptly as possible.

Write  for literature  fully
descriptive of any < Avo” In-
strument in  which you are

interested. Sole Proprietors and Manufucturers:
- THE AUTOMATIC COILWINDER & ELECTRICAL EQUIPMENT Co. Ltd.
Winder House, Douglas Street, London, S.W.1. . Phone : VICteria 3404-7.
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THE FINEST SOLDER

IN THE WORLD

The demand for Multicore now necessitates our output being allo«

cated to those firms engaged upon Government Contracts.

We look forward to the time when every organisation whose manu-
facturing processes include soldering can once more enjoy the

advantages of Multicore, with its 3 cores of non-corrosive Ersin Flux.

-

M ULTICORE S OLDETRS LT D.
B USH HOUSE, LONDGON, W. C.
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Sith all the Occan for « Foad . . ..

-+ .. a ship ploughs its way to port. Often contact with the world $eems all
but lost through fog or gale. But thanks to radio, contact is never lost.
Fach ship, great or small, can receive whatever warnings, whatever orders, whatever
news or encouragement its guardians afloat and ashore may send forth.

Dubilier are proud to know that they are helping this great work, helplng in the
equipment which is bringing the ships home.

DUBILIER

—
C.R.C. 160
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Amongst the many. special * features of the Eddystone “ 358"
Communication Receiver the main tuning control is of special
interest. Bandspread is superseded by a logging scale, the readings
on which are amplified by a secondary vernier dial. This system
gives all the advantages.of bandspread, whilst making a return to
any given position simple, as the main dial remains accurately
calibrated. The fly wheel drive described alongside adds con-
siderably to simplicity of control. These are but two of the many
refinements indicative of the care and precision which Eddystone
engineers have expended on both the “ 358 and its counterpart

the Medium Frequency Model ¢ 400.”

-

EDDYSTONE 358 COMMUNICATION RECEIVER. Specification :
The receiver employs one stage of R.F. amplification, frequency changer, two
I.F. amplifiers, a separate beat frequency oscillator, octal base Mullard or
Osram 6.3 volt valves. Frequency range is continuous from 22 M/cs. to
1.25 MJcs. using four fully screened interchangeable coil units. Five
additional coil units cxtend the range to 31 M/cs. and 9o K/cs. Illuminated
dial is accurately calibrated with four standard coils, Additional coils
supplied with separate graph. To simplify maintenance a meter and test

WIRELESS WORLD

May, 1942

MAIN TUNING CONTROL
What is, in effect, mechanical
Bandspread, is supplied by the
fly wheel control and spring
loaded Tufnol Gearing fitted to
the main tuning control. Its
mechanism is illustrated along-
side. The gearing gives a ratio
of 70-1 and makes possible
minutely accurate logging. The
progression of the pointer
across the dial can be controlled
to give hardly perceptible move-
ment, and the action of the
whole component is unbeliey-
ably smooth. ’
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switch is fitted. Main tuning control incorporates fly wheel drive and spring
loaded Tufnol gearing (ratio 7c-1). Logging scale supersedes the old type
bandspread control. Separate power unit assures frecdom from drift.

MEDIUM FREQUENCY MODEL “400.” A highly sensitive receiver
covering medium frequencies only. Similar to the “ 358 > but is provided
with four coils only covering frequency range from 130 K/cs. to 2,2co K/cs.
Optimum gain is secured with very high signal to noise ratio.

SUPPLIED TO PRIORITY ORDER ONLY

Special Models of the Eddystone 358" and “ 400" are available with Band-pass
Crystal Filzers.

WEBB'S RADIO
The Home of the Short Wave Enthusiast

- 14, SOHO STREET, OXFORD STREET, LONDON, W.I

Telephone : GERrard 2089.  Hours of Business 9 a.m. to 5 p.m.

Sats. 9 a.m. to 12 noon
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The abyss of nearly
THE trapeze artiste is an atistocrat in the profession. To
avoid ~“ missing it” his life has been an intensive
specialization.
When the wheels of industry must

_run fast less time is available for analysis, for thought, for

experimentation.  The chances of ‘““missing it” are thus
perilously magnified. It is therefore natutal that industry to-
day in ever widening fields is relying upon the Simmonds
Organization for the development and supply of products
bred of the successful resolution of specific problems.

SIMMONDS

THE SIMMONDS %31 NUT SPIRE™WEY NUTS
SIMMONDS-CORSEY CONTROLS FRAM OIL &€ ENGINE CLEANER

SIMMONDS CONTENTS GAUGES SIMMONDS INDUSTRIAL AND
FOR AIRCRAFT. MARINE CONTENTS GAUGES

SIMMONDS POSITION INDICATORS SIMMONDS JOINTING COMPOUND
SIMMONDS ELECTRIC TEMPERATURE SIMMONDS CRYSTAL UNITS
AND PRESSURE GAUGES SIMMONDS~-GOUDIME
SIMMONDS AIRCRAFT FLOORING ’ NAVIGATIONAL . INSTRUMENTS

"SIMMONDS AEROCESSORIES LTD

AT COMIRRANY STMMGND S GROUP

. 0F :
LOND-ON- - ‘M EL7B0-UR o PARAS . NEW YORK

ALL ENQUIRIES T0 CGREAT wES T RO AD, LONDON

5
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Practically all waxes are used
to ‘‘separate or isolate,"” but

the degree of insulation pro- We speciaiise in the supply of
vided by the different types

of waxes varies enormously.

There is obviously no higher for all
d f i i = - -
egree of insulation re purposes = under «ll conditions

quired than that of electrical

components and apparatus in Our technical advice is at your disposal.
intense electrical fields, es- If you have any problem of

ecially in the ext f ; :

D s to whih rte}:‘:fafe IMPREGNATING—DIPPING—FILLING

su!;jected to-day. we, as consultants to the Industry, shall be glad to
offer you a solution.

CLAUD CAMPBELL « co. Lo

4, LLOYDS AVENUE — LONDON — E.C. 3.

sonaty .

. _ Telephone Nos. :—ROYAL 5403/4/5.

DETRON] - < b

LAMINATED MATERIAL

folds the leadh) | SPEAKERS

THE W ‘ORLD’S FINEST REPRQDUCERS

P.U., A.E.,, EX. L.S.—in fact, wherever you find S

Terminal Strips you’li often find they’re made ST TR NSFORMER
from “DELARON,” a high-grade material avaii- :
able in Fabric and Hard Paper Sheets to Air LAMIN[‘TIONS :
Ministry and Ministry of Supply approved grades. -

Special panels and strips gladly cut to order. Core Widths tO 1 (E’S and | S)
Fullest' details, samples and prices on request. - EIGHT" STOCK SIZES -

She A Comprehenswe Bulletin together with details of Associated Covers
= and Clarrips, with desxgn data will be sént to. -manufacturers on reques; .

i BRITISH RoLA LIMITED
N MINERVA ROAD - PARK ROYAL - N.W.10 + WiLlesden 4322

5, Regent Parade, Brighton Road, Sutton,
Surrey. Tel. : Vigilant 4472
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With the aid of this Electron
Microscope, one can actually obsérve
the action of clectrons being emitted
from a heaced filament. Like a moving
picture, the emission characteristics
of a filament are projected on a lens-
like screen., Observations, thus made,
enable Eimac engineers to mainrtain
the enviable record of dependability
and superior performance enjoyed by

.Eimac valves. :

Before filament assemblies are sealed into Hard vacuum is essential to preserve peak Hecre is a special Emission Tester which en-
the valves they are placed under a tempo- filament emission. Special pumps are built ables laboratory men 10 ascertain the actual
gary vacuum and heated to much higher in the Eimac Jaboratories to fit the exact re- performance capabilities of filaments after
temperatures than normal, This vital test quirements of Eimac valyes. During the the valves are completed. Under this test

. pumping process, plate dissipation is run filaments are made to perform much more

enables technicians 1o weed out faulty parts  yp 1o ten times normal. Valves that cannot  difficult tasks than could possibly be re-

before valve is actually pumped.

MAXIMUM FILAMENT
EMISSION ASSURED IN EIMAC VALVES

All Eimac valves are unconditionally guaranteed against
valve failures resulting from gas released internally. No
other valve carries such a guarantee. This guarantee plus
the fact that leading engineers  Follgw the leaders to

throughout the world use and

L 4

recommend them provides

ample reasons for you to con-
: VALVES

Eitel-McCullough, Inc.,
San Brune, California, U.S. A

sider Eimac valves for your
application.

FOREIGN DIVISION:
"FRAZAR & CO., LTD.

301 CLAY ST., SAN FRANCISCO, CALIFORNIA, U. &, A. A

stand this abuse never leave the factory quired under normal operating conditions.

Eimac's unusual performance
capabilities are receiving the
enthusiastic acceptance in all
branches of the service

ARMY.NAVY, AR CORPS.

EIMAC 4507
tIn use by practically every
major, airline in the U.S. A1)

Filament Voltage . . . . . 7.5 10 7.7 Vols
Filament Curreat {approx.} . . 12 Amperes
Maximum Plate Voltage . . . . 6000 Volts
Continuous Plate Dissipation . . 450 Watrs

Power output at 75% efficiency . 1350 Watts

P

7
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THE SUPREME INSULATOR

Can be machined to fine limits.
It is constant in temperatures up
to 400° Centigrade. It provides
insulation in the face of extremes
of climatic and operational con-
ditions. It is tough and is un-
affected by water, gas and oil.
In short, a high priced insulator
of great and almost universal
efficiency.

Our experience and advice are at
your service on application to :—

Mav, 1042

LTD.,

MYCALEX

CIRENCESTER, GLOS.

WHARFKFEDALE

FACTORY SPEAKER

Available with or without Yolume Control or Remote
Control. REVERSIBLE. Fitted with 10”7 BRONZE
UNIT for 5 Watts input.

WHARFEDALE WIRELESS WORKS
SOLE PROPRIETOR: D. E. BRIGGS

HUTCH!NSON LANE e ERIGHOUSE o YORKS

'PHONE : BRIGHOUSE 50 JGRAMS : ¢ W HARKFDEL

The Perfect Portable

Power Supply in service under

arduous conditions in Trans-

mitters, Receivers, Amplifiers,
etc.

*GRAMS: MASTIOLA
* PHONE: WATFORD 9885/3898

VIBRANT WORKS, WATFORD, HERTS.

Greenwood
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. . the proud jp{)éitiun they

&

have held so long. /

~§7 " RADIO
"~ VALVES

Mazda Radio Valves are manufactured in Gt. Britain for the British
Thomson-Houston Co. Ltd., London and Rugby, and distributed by

THE EDISON SWAN % ELECTRIC CO. LTD

i55 CHARING CROSS RCAD, LONDON, W.C.2

For full particulars write to Technical Sales Depart;nent.

RM.S§
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RADIO MATERIALS

We have had a long experience in the ”I

manufacture of all kinds of Cables and
Wires, Static Condensers, Insulators
and lron Work, Telephone Cords and
Copper Earthing Rods, for Radio use.

U.K. Rezgd. Trade Mark.

BRITISH INSULATED CABLES LTD.

CABLE MAKERS AND ELECTRICAL ENGINEERS
Head Office:

PRESCOT, LANGS. Tel. No. PRESCOT 6571

PAYMART “SPEED" KEY

In designing the Raymart *‘ Speed "' Key the importance of scientific weight .

distribution as an aid to practically effortiess high-speed sending received special
consideration. All parts are of best quality materials and are precision made.
The knob is of high grade bakelite and the washer or paddle fitted below it is
made o po'ished = Erin‘ort.”

s

PRICE

8’6

(Post 6d. extra.)

Specification : The contacts are of }-in. solid sterling silver. A high grade of
spring is fitted and gap adjustment is easily and accurately carried out. The base
of the key is drilled for two-hole screw fixing. The appearance of the instrument
s all that can be desired, and the metal parts are instrument lacquer finished.

THE RAYMART G.P.O. TYPE MORSE KEY KIT

'n less than 10 minutes
anyona can assemble the
Raymart Kit of Parts for
making 2 G.P.O. type of
Morse Key.

You will have no difficulty
in aligning your instrument
because the ‘' Erinfort”’
cover for the wood base is
all ready drilled and acts
as a template,

THE KIT

7 6 (Post free.)
RAYMART

Solid brass bar }-in. by {§-in. Set of pivot bushes
for above. Pair of solid sterling silver contacts
fitted to brass contact screws. Brass screw with
knurfed adjusting collar for varying tension on
spring. Spring for above. Brass stop screw with
knurled locking collar, Bakelite knob, heavy and
highly polished, fitted with fixing screw. Washer
or paddle for fitting below knob. Combined tem-
plate and ‘* Erinfort '’ base which covers the
wood base.

In addition you will need as a base a two-way
switch block {cost only a few pence} and two
terminals. You can obtain these from local
electricians.

The only tools needed are a gimlet or drill and a
pair of pliers.
48, HOLLOWAY HEAD,

BIRMINGHAM, I,
Telephone : Midland 3254

WIRELESS WORLD ‘ Mavy, 1942

This Rectifier
| NEEDS
NO
REPLACING

Metal for strength and reliabil_ity.’

Westinghouse Metal Rectifiers will
last almost indefinitely and need
no maintenance or replacement.

METAL
RECTIFIERS

for outstanding reliability
Send 3d. to Dept. W.W. for a copy of ‘‘ THE ALL METAL WAY.”

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
Pew Hill House, Chippenham, Wilts.

THE KIT OF PARTS INCLUDES :—

M.R. SUPPLIES——;

announce that careful and opportune buying has placed them in possession of the
following first-class ELECTRO-TECHNICAL EQUIPMENT, for which early application
is essential, All prices strictly nett cash.

ROTHERVMEL-BRUSH PIEZO-CRYSTAL MICROPHONES (as described and illustrated

in the last three issues of “ W.W.”) In handsome satin-black housing, with chromium

bezel and knuckle-joint for angle adjustrent. Response level to 8,000 ¢/fs. Output

level—6G0 db. Mounting thread lin. (26). Complete with Gft. screened lead, '72/6.

Instructions with each.

MICROPHONE FLOOR STAND3 for above. All chromium, collapsible music-stand

type, in square section tube, extending to 5ft. 6in. and “olding to 2ft., 36/6.

MICROPHONE/SPEAKER UNITS. Remarkably efficient moving coil units for micro-

phone or speaker, 3in. dia., fitted weighty alnico magnet. Imped. 12 ohms. For intercom.,
P.A,, or extension speaker, 21/=. (We regret unavoidable slight increase.)

FERRANTI M/C. MICROPHONE TRANSFORMERS. Suitable for ahove. Prim.

10 obms, sec. 5,000 ohms, high inductance, weight 3% Ibs., 15/6. (Some are very slightly
soiled—ex. Govt.)

WIRE-WOUND POTENTIOMETERS, 1,000 ohms only, 8/11. 6 for 21/~

G.E.C., LF. TRANSFORMERS (Hiflux). Well-made commercial model with terminals,
Ratio, 8/1. (Transformer coupling saves a vaive), 6/9, .

L.T. METAL RECTIFIERS, D.C. delivery 12/14v., at 1.5 amp., 10/9.

STEP-DOWN TRANSFORMERS for above. Prim. 200/250v. (tapped) and sec. tapped -

for 4, 8 and 12v., charging at full 1.5 amp., 15/6.

ELECTRO-MAGNETIC RELAYS. TFirst-class manufacture, cnclosed m steel case 4in

by 4in, by 2in,  12v. D.C. coil (can be used on 50/60v. A.C.) with 2-pole break silve

contact 10-amp. switch. Open circuit when coil is energlsed (operation easily reversed).
37/6. Ideal for emergency lighting, ete.

HEADPHONES. Here in stock—no waiting. 2,000 or 4,000 ohms. Brand new maker-

boxed Eriesson’s, 25/~ pair, complete with ad)ustablr. headband. If out of stock we

supply G.¥.C, and refund 2/6.

USEFUL BAKELITE BOXES, inside 4in. by 2}in. by 3in. with removable platform and

lid and mounting feet. M'ms uses, 8/8 each. 6 for 17/6.

CADMIUM STEEL AMPLIFIER or SET CHASSIS. Vi ery heavy gauge, drilled for

5 valves and usual components. Size 143in. by 74in. 2 for /6, 4 for 11/8, post paid.

SLIDING RHEOSTATS (100-watts capacity). Fully enclosed, with bushed Lahle entry

and laminated contacts, 10 chms 3 mps., 100 ohms 1 amp., or 200 obms 0.7 amp., any

one, 18/6. Also a fow 8.M. Isenthal, open type, 2.2 ohms 5 amps., 8/6.

ROTHERMEL PIEZO-CRYSTAL PICK- UPS. New Junior model with really excellent

performance, complete on arm, with rest, 29/6. Also the new die-cast pick-up

CARTRIDGES, with needle screw, for making up ons’s own pick-up head, 23/6.

Th> foliowing itoms are offered to CALLERS OWLY,

MAGNAVOX 66 SPEAKERS, energised, 2,000 ohms field, 15 ohms coil. In massive
solid oak cabinet measuring 18in. by 18in. by 1l4in.,, brand new, and a wonderful
opportunity, £6 6/

E.C. UNIVERSAL AC./DC, AMPLIFIERS. Output 4 watts.
phone input, complete with 6 Osram Valves, brand nﬂ“, £38 10
G.E.C.,"BATTERY SPEECH AMPLIFIERS, with H.T. and L.
or microphone input, complete with Osram Valves 10/-.

E.D.C. and JANETTE ROTARY CONVERTERS, D.C. to A.C. Various ratings. Prices
on application.

OTE.—We advise a felepho'le cali to ascertain availability tefore making a journey
in respect of the above * caller ” items.

For pizk-up or micro-

; batteries, for pick-up

Please estimate postage. Cash with order preferred, owing to staff shortage.

M.R. SUPPLIES, 68, New Oxford St., London, W.C.1
Telephone : MUSeum 2958
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'PRE-EMINENT IN PEACE

INDISPENSABLE IN WAR

LTD.

Co.;

ADVERTISEMENT OF THE TELEGRAPH

G.P, 5254

CONDENSER



12  Advertisements

EXTRUDED SLEEVINGS and
COVERED WIRES are indispens-
able for Electrical and Chemical
insulation wherever precision,
ease of handling and absolute
dependability are essential
requirements.

) TENAPLAS LTD Head Office, 7 PARK LAN LONDON w.l

WIRELESS WORLD Mav, 1942

LORMETE

A NEW 38 RANGE
UNIVERSAL METER

Sensitivity—1,000 ohms -per
volt on all voltage ranges.

D.C. VOLTS. 7 ranges from 00,25 to
1,000 v. ]

A.C. VOLTS. 6 ranges from 0-—2.5 to
1,000 v,

QUTPUT. 5 rangesfrom0—2,5t0500v.

D.C. CURRENT. 5 ranges from 0—1
mA to 2.5 Amps.

A.C. CURRENT. 5 ranges from 0--1|
mA to 2.5 Amps. ,

RESISTANCE. 3 ranges from ! ohm to
I megohm with internal battery.

RESISTANCE. | range from 1,000 chms
to 10 megohms with external 60
volt battery.

DECIBELS. 6 ranges from --22db to plus
60 db.

METER. 5 Scales covering A.C. and D.C.
. Measurements andalso Ohms and

TAYLOR MODEL 90

Supplied complete with leads

Decibels. and test prod, internal battery
SCALE LENGTH. Outer scale is 3} and instruction book.
inches long.

British made by £ 1 1 - 1 1 - 0
TAYLOR ELECTRICAL INSTRUMENTS LTD.
Instrument Seles and Service Department
A' lo 1482, High Street, Slough, Bucks.

Telephone : Slough 21383

} RADIO MASTS

POLES L™ BiRWiNGHAM 24

MEICO

MOVING COIL
MICROPHONES

IMMEDIATE DELIVERIES.

MICRAMATIC ELECTRICAL INSTRUMENT CO.
360, Station Road, HARROW. Harrow 0663.

'—] SLOUGH, BUCKS,

Liouip Simver

for metallising CERAMIC, MICA,
QUARTZ or GLASS.

Low melting-point SOLDER {rom 70°C. or to specifica-
tion. Non-corrosive Liquid FLUX for all electrical or
Radio purposes.

Pre-War deliveries. Overseas enquiries invited.

IPSWICH RD,, TRADING ESTATE,

Phone: Slough 20992
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’* MOVING COIL
MICROPHONES

In heavily nickel-plated cases. Impedance 25 ohms.
Our stock of these high-class instruments is limited.
As the demand for good quality microphones is

rapidly increasing all orders will be £5 5 0

executed in stnct rotation. Price

JACKS | HEAVYDUTY
PLUGS AND JACKS |  RIABLE RESISTANCES

menters. Brand new,

e::xact]y as il]ustrated, Well-made resistances
4/- complete. Plugs
Ol\ly,“ available at with  wiping contact.

Will carry about 10 watts.
Brand new, first
quality. Each 6/6

@ SMALL TRICKLE CHARGERS l‘];ese Chargers have metal rectifitation.

92/~ each.

Input 200-220 v. A.C. Output 2 v. } amp. Reliable and Shockproof ... Price 17/ 6
Similar to above, but in metal case for mounting . Price 19/6
® G.E.C. MOTORS, 1/100th H.P,, A.C. 225 v. 50 ~ RO ¥ 41 -

© MILNES H.T. UNITS, 120 volt Minors. CALLERS ONLY ... Price 35/=
@ CONVERTERS, D.C. to AG. 220v.D.C. mpnt 20 v. A.C. output 100 watts;

enclosed ir steel box, with suppressors, etc. . £15

@ SINGLE R.A.F. EARPHONES, resistance 750 ohms D. C. approx., 4/- cach; ex-Govt

low-resistance single earphones, 2/6 each ; microphone buttons, well- kuowu make, 2/- each,

.‘HEAVY DUTY DOUBLE BUTTON CARBON MIGROPHONES, chromium-

* plated case, gold-plated electrodes, high output good qualxtv, with moummg 23/6
clips and springs, complete with transformer .. /

@ WESTINGHOUSE HEAVY DUTY REGTIFIER UNIT 6-8 v. D.C. cutput at
22 amps., input 200-250 A.C, 50 cycle, size 22in. X 15in. X 17in. approx. £30
Each
® MAINS TRANSFORMERS. Originally made for ',l“elevision Power Packs where
accurdey and robustness are essentlal Weight 121b size :)Jm {41in. overall, 350-0-350 v.
120 m.a. Tapped. 4v.2a.; 4v. 8a T 3v.3a.; 20v. 1a. Dmgmm free. l’ost 25/_
and packing 1/6 . .

@ HEAVY DUTY MA'NS TRANSFORMER- Input 240 v. A.C. One tapping at
approx 5,000 v. max. 3ma., and one for supplying filament of Mullard HVR 10 /6

2 (6.3 v. at .65 amp. ). Shrouded in metal box., Car. fwd. ..
A]bO input 0-250 v. -A.C., 1ppr0\ (1,,)()0 \olts Shroudcd m metdl b()\ 20 /
Car, fwd.
GELEST‘ON Bm. P M SPEAKERS, brand new, boxed, (ompleta with 25/6
umver;al transformer ... "Each

® B.L GONDENSERS .1x.1 mfd. 7,000 volts D.C. tos’t with porcehm insutators 30/"'

'VARIABLE SLIDING MERCURY SWITCHES
POTENTIOMETERS | rercuy *Cwitehes,

Many hundreds of
useful applications,
2 080 ohms | Quick make and
% 10 watts. | break will carry 5

amps. Small quan-

76| ° " 8/6
PHILIPS HIGH VOLTAGE TRANSFORMERS

These transformers are robust in construction
and weigh approximately 131lbs. Dimensions :
52X 5% x43in.  Specification !  350-0-350 V.,
7om.a. Four tappings giving 4v. 3amps,
6.3 V. 4amps., 4v. .65 amp. and 4,000 v. at
3m.a. Input 100/250. Carriage for-

wa.ra. .. .. ) .. Price 32/6
PLEASE NOTE

Write your name and address in Block Capitals ® You should order only from
current advertisement, as many lines soon go out of stock @ No orders can be sent
C.OD. @ Orders canmot be accepted from Eire or Northern Ireland @ Postage must
be included with all orders.

&m spindle, 6/6 each.

L()N DON CENTRAL RADIO STORES

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

LONDON CEN TRA:\
RADIO _
Opportunity Column

STANDARD TELEPHONE METAL RECTIFIERS,

12 volt 1 amp. New. Price 12/6.

SCREENED WIRE, 7/026 SWG, rubber covered,

1/9 per yard.

ASSORTED RESISTORS, 3/6 per dozen.

MUIRHEAD CONDENSERS in Bakelitc cases, 1 mfd.,

2,000 v. D.C. \vorlung, tested at 4,000 v. D.C. Overall

size 9%in. X 4%in. X {in., with terminals. Price 3/6 each.

TELEVISION DIODE VALVES, unnsed Mullard EA50,

69 mm, X 12 mim., overall, 6. 3 v. heater at 15 amp. ;’

12/6 cach. )

VALVES are in short supply ; stock of Mullard T.S.P.

4’s and H.V.R. 2's to be cleared at 15/- each; first

come, first served.

CONDENSERS.—Special offer of metal-cased paper

condensers, 300 v, working, all brand new and unused,

2 mfd. 2/~, 1 mfd. X 1 mid. 1/8, 1 mfd. 1/9.
VARIABLE GONDENSERS, well made heavy 3-gang

superhet condensers, die cast frames in first class

condition ; 5/6 each.

PLESSEY SMALL BLOCK TYPE CONDENSERS, two

tqpé)mgs 0.0005 and 0.1 mfd., 350 v. tsst 1/- cach,

106/6 doz -

PUSH-PULL INPUT TRANSFORMERS
by well-known maker, nickel iron core, in metal
case, size 2in. x lun X 1%in. high, nmo [
Price 6/6.

TRIMMERS.—Twin trimmers on ceramic base, brand
new; to clear, 6d. ecach; 8§/~ doz. Also Bakelite
Stnp containing 5 Po:t\dc Stamp Trimmers, 2/6.
TUBULAR WIRE-END CONDENSERS, brand new,
first quality components 0.0003 mfd., 8d. ; 0.005 mid.,
L3 0.01 mfd., 10d. 0 1 mfd., 1/- e(\ch
ELEGTROLYTlG TUBULAR GONDENSERS 25 mid.,
12 v.; 25mid, 25 v.; 50 mid, 25v.; 50 mfd 12v,
2/6 each b5 mid,, .500 v. D.C. worl\mg, 2/- each.
COIL FORMERS, cardboard and pa\olm assorted
sizes, useful for experimenters; 1/6 d
GHASS!S.—Beautifully finished, hwh]y pohshcd new
cadmlu'n -plated Chassis. Quporb‘y made. 12in. /(sz
% 3in. Drilled for 5 valves, transformer, etc., 4/ each.
Also heavy gauge metal Lhassw, finished battkshlp
grey, 12in.x5}in. X23in., 1/3 each. All drilled- for
valves, ete.
ACCUMULATORS.—Ediswan 2 v. 60 amp., brand new,
in ebonite cases, size 8in.x4}in, x%m cal]em
only; 17/6 each.
MORSE KEYS.—Don’t confuse these with inferior
junk ; it’s a super job; 86 each.
YAXLEY TYPE SWITCHES, 2 bank 3-way, 2/-.

MOVING COFIL METERS
A large selection of Ferranti and other well-known
makes are offered to

CALLERS ONLY.

OUTPUT TRANSFORMERS, primary 300 ohms D.C,,
secondary 0.5 ohm D.C., brand new, manufacturer’s
type, 5/6 also new chok(s 30 henry, 150 ohmus,
5/- each

ELEGTRO MAGNETIC COUNTERS, resistance 500
ohms, from 1-12,999, size 4}in. % 2in. *X14in,, eox-
G. PO invaluable for' countless purposes, 9/6 each
a smaller type, 1-1,999, size 4}in.x 1}in. X 1lin., 5/6
RELAYS.—Small relays for operation on 2v. D.C.
with 6-way make and break switches, brand new;
5/« each.

FLEXIBLE DRIVES, wecll made, shielded cable drives
for remote control, ideal for radiogramophones,
approx. 2ft. long; to clear, 4/~ each.

VOLUME GONTROLS with switch, § meg. and 1 meg.,
6/6 cach.

MIDGET VOLUME CONTROLS, 5,000 ohms, 3/6 each.
VOLUME CGONTROLS with switch; 500,000 ohms,
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am until | see the figures. : .
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We shall be pleased to collaborate.

@ ‘SIMMONDS AEROCESSORIE“‘ LTD

CREAT WEST OAD LONDON

IR

Mav, 194é



Wireless World

Proprictors: - * Radio  Electronics » Electro-Acoustics ~ Branch Offices:
ILIFFE & SONS LTD. CovENTRY:
Masiaging Editor ' 32nd YEAR OF PUBLICATION £.10, Corporation Street
: Teleph
HUGH S, POCO&IE.,E = M & Y 19 42 'Ielefr:&:ne‘Alf\:t%‘éi?—tg’o\slztxx?ry
Editor ; BirmINGHAM:
H. F. SMITH. EDITORIAL .. 105 Guildhail Buildings,
: ) ) & Navigation Street, 2.
Editorial, Advertising F-M OR HOMODYNE By D. A. Bell, M.A., B Sc... 10 oy Jelophone:
and Publishing Offices: | VALVE EQUIVALENT CIRCUIT. e
DORSET HOUSE, By H. J. Boyland, B.Sc. (Eng.), AM.LE.E. .. 108 ‘ Autopress, Bitmingham.”
STAMFORD STREET, WIRELESS IN SCHOOLS. By V. H. Austin .. 170 ) MancHESTER:
LONDON, S.E.1. STABLE DC AMPLIFICATION S 260, Deansgate, 3
Watcri;elg;;?g; lines). UNBIASED. By Free Grid .. .. .. .oo114 | Biad"m{}i;giﬁ lines).
¢ BihagEiegTAMS: ., HEARING AIDS FOR THE MILLION. . “liiffe Manchester.”
Ethaworld, Sedist, London.
By C. M. R. Balbi, M.:E.E. .. e .o N & ] GLAscow:
A ELECTRONS IN U-H-F VALVES.—IIL . Zﬁlp‘;:;ie‘dciiﬁf:gg 2.
PUBLISHED . By Martin Johnson, D.Sc. .. .. . oo 117 Telegrams: “lliffe. Glasgow.”
MONTHLY LETTERS TO THE EDITOR .. .. .. .. 121 A ‘
Price : One Shilling WORLD OF WIRELESS.. .. veaae T22 As many of the cirauis and
S SCTI0E £S5
(Publication date 20th NEWS IN ENGLISH FROM ABROAD .. .. 124 | ks arc coverca by patenss
i reaaers are aauise: efore
of preceding month) de dvised  bef
RANDOM RADIATIONS. By “ Diallist” .. .. 126 maling wse of them, lo sulify
Rubscription Rate iemselves thar  they would
Home and Abroal RECENT INVENTIONS .. .. . .. .. 128 not be infringing pa'ents.
14/~ per annum

VIBRATORS

for Dependable Power

Representing the result of several years research
info Vibratory technique, they embody the most
recent developments of both British and
American Design and are manufactured in this
country under “OAK Manufacturing Company’s”
Patents 460470, eic, efc.

Our technical staff will be pleased to co-operate in the
solution of _your Vibratory problems.

WRIGHT & WEAIRE LTD.

HIGH ROAD, TOTTENHAM, N.17.  Telephones: Tottenham 3847-8-9




May, 1942
. JORLD

WIRELESS WOR

reriisements

16 Advertise

% X .

22 2 %

R I 2 ooy

% e 2z

L LR Ly,

n...,.:,-,'.':,?,'n-un..'.'-g,z,',";',"l.;m'.: HAITE 2R

7% 2L 2 7% SRR

LI 227 ,',;'}:,m,}};..’.’i"’ RIS, Y

o'.:.nu.u.‘-,,‘.." 2 7

L

2

PR L

z
s
Vi
e e
2 LI
LT
%
% LI
AP ITILS
.’,»»né’..un&l.%’-’-’.’.
222, A
% 2

277
e,
>

o7
L52226£ﬁ153%%1/g47é0a4

lopments,
ing search for new deve ress,
ir solution, in the unc:gsstllrgs urge  for faStfrrling rOrgrlan}’
of to-day, and thei ame of and the hnicians are = overco ir labours
If the problems le sequence of a g asy.  Mullard tec nd the results of thei ohich
fellowed th? b ld be comparatively ?dAOf difficulties . . . a reciated in the years
Cominocs, life wo bustling world. .Agw‘f;mpo vill be fruly app
ut we move (7 r-quickenin , lie ahead.
ilnmant Chi?%;ffzﬁ faﬁféi and fives’. So,
where . . . it i

MULLARD

. E
THE MASTER VALVE

ING
BROADCAST!
IONS . UIPMENT
MMUNICAT TRIAL EQ
EIVING VALVES FOR COL EQUIPMENT . INDUS ‘
RANSMITTING AND REC ON - ELECTRO - MEDICAL E
T ATION -
PLIFIC

- SOUND AM

TELEVISION

A > W.C.»
ONDON.
/JENUE, L
BURY AV
SHAFTES
TD., CENTURY HOUSE,
L ]
CE CQO,
S SERVI
WIRELES

. ULLARD
THE M



- Wireless World

Radio - Electronics - Electro-Acoustics

&

Vol. XLVIII. No.5

"MAY 1942

Price One Shilling

Inter-Allied Broadcast Schedules

Need for Wider Publicity

E recently touched upon the changes that
the international broadcasting position has
-undergone since the war became almost
world-wide. It was pointed out that the need for
convincing neutrals of the justice of our cause has
almost disappeared, and that one of the main objects
now is to cement friendship between the United
Nations ; to explain our various points of view
to each other, and, above all, to pave the way for
a real New World Order after the war.
However well international broadcasting may be
conducted, it will obviously fail to achieve its object
unless it can secure a large enough audience. Some

of the obstacles—technical and otherwise—that.

stand in the way have already been discussed in our
pages, and in many cases it has been possible to
make suggestions for overcoming them.

There is one serious obstacle to the success of
inter-allied broadcasting to which very little
attention has been paid. Hardly any publicity is
given to the times and frequencies of the trans-
missions, and, indeed, it is extremely difficult to
obtain accurate information on this matter. Even
from the Embassies in London of the various United
Nations it is often impossible to obtain answers to
the simplest questions on times of transmissions
of talks in English from the countries concerned.
If it is worth while broadcasting such talks, it is
surely worth while taking elementary steps to see
that they are heard as widely as possible in the
country to which they are addressed. .

Help from the Press

In this matter broadcasting is in need of the

collaboration of the Press, and it is submitted that,
in spite of the paper shortage, space might be found
daily, with benefit to all concerned, for a few lines
of information on broadcasts in English from all
the United Nations.

Failing this, the Ministry of Information might

include the information in its announcements
broadcast through the B.B.C. Indeed, the co-
operation of the B.B.C. in this matter would be

invaluable, as, through its monitoring service, the

Corporation is probably in a better position than
anyone else to give accurate information as to times
and frequencies-of the transmissions. From our
own observation, the Corporation in the conduct
of its own Oversea Service sets a shining example
to all the other Allied broadcasting authorities in
making known the details of its many transmissions.
Not only is a fairly large proportion of programmse
time devoted to announcing details of future trans-
missions ; a great deal of printed matter is distri-
buted through the post. ' . ‘

Confusion cver Time

The announcement of transmission times and
frequencies through the microphone can hardly be
overdone. It is not enough, as so many stations
do, merely to anmnounce the time of the next
programme. ‘

When a broadcast is addressed to a single
country, the times given should be according to
the standard time adopted in that country. Great
confusion arises. through the incidence of daylight
saving time, and this has been specially noticeable
since BDST came into force. We imagine that few
British listeners are capable of converting American
“ Eastern War Time” (in which most U.S. over-
seas programmes seem to be announced) into
¢ British Double Summer Time.”

Unless attention is paid to these matters, broad-
casting cannot make its maximum contribution
to the war effort. We have already pleaded that

.the problems of international broadcasting should

be discussed on the broadest inter-allied basis;
is it too much to suggest that a Board of Control,
representative of all the United Nations, should be
constituted to take care of these matters ?
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FM OR HOMODYNE!?

Advantages and -Limitations of the Systems

HERE are two outstanding tech-

nical problems in radio to-day’;

the improvement of the ratio
of signal to interference (where
terference ’’ includes both noise of all
kinds- and signals from unwanted
stations) and the provision of in-
creasing numbers of channels of com-
munication ; other problems are not
o much technical as economic. For
example, the question of  high
fidelity ”’ reduces to one of cost if
interference is eliminated, and sensi-
tivity is limited only by the internal
noise-level of the receiver and the
external interference level at the re-
ceiving aerial. Likewise, stereoscopic
reception and colour television are
technically easy; but require additional
communication channels as well as a
greater financial expenditure. It is
very largely the demand for an ever-
increasing - number of channels of
communication that has provided the
initial incentive to raise the maximum

Cin-

By
D. A. BELL, M.A., B.Sc.

F-M (Frequency Modulation) has
already passed from the experi-
mental stage to commercial
broadcasting in U.S.A., and is
- generally regarded as a step for-
ward in radio technique.
Meanwhile the homodyne type of
receiver has been mentioned in
this country as a promising type
of receiver which has not yet been
seriously developed; this article
sets out the advantages and limita-
tions of both F-M and homodyne,
and shows that they are comple-
mentary rather than alternative
systems

3 give block diagrams of a conven
tional superheterodyne, homodyne,
and FM receiver respectively. The
homodyne receiver can be used on
ordinary transmissions, simply as an

alternative to the

[ S——

INPUT MIXER >

more usual type

0 of receiver, and

- DETECTOR

1F
AMPLIFIER]

AF
- AMPLIFIER

QUTPUT

—— this is an import-

| J

OSCILLATOR

Block diagram of a conven-
superheterodyne  broadcast
receiver.

Fig. 1.
tional

carrier frequency in commercial use
from that of the long-wave telegraph
. stations (of which Rugby GBR on
8o ke /s is a surviving example) to the
centimetre-wave  telephony  services
used by the Post Oifice for short sea
crossings.  (Admittedly the higher
frequencies may require less power
and be useful for directional working,
but these were advantages discovered
after their use had been forced on
amateurs and others, rather than
reasons for using them in the first
place } All the subsidiary problems of
ultra-high-frequency equipment, such
as the design of suitable valves, can
then be classed as part of the problem
of finding more channels.

Turning then to the problem of
signal /interference ratio, there are
two lines of progress visible at the
moment: homodyne reception and
frequency-modulated communication.
To give an idea of the changes in-
volved in the receivers, Figs. 1, 2 and

ant advantage ;
no change is re-
quired in the performance of the trans-
mitter, and existing receivers are there-
fore not rendered unusable, so that the
transition ‘to homodyne reception can
be gradual. But the benefits obtained
from. the adoption of homodyne re-
ceivers is strictly limited. Since it
does not reduce heterodyne interfer-
ence, but only modulated inter-
ference, it does not increase the audio
band-width obtainable at a given
spacing of adjacent carrier frequencies.
Neither does it reduce noise of any

judge that a homodyne receiver could
be built for the medium-wave band,
and possibly for some of the short-
wave broadcasting bands, but cer-
tainly not for the ultra-high-frequency
bands.

Frequency-modulation, on the other
hand, is precluded from working on
the medium waves for two reasons: —

(a) It is very sensitive to distortion
by fading, and in fact can only give
good quality if the propagation from
transmitter to receiver is limited to
one path at a time,

(b) To secure the maximum advan-
tage, the carrier must swing over a
wide frequency range; for example,
plus-or minus five times the highest
audio-frequency to be transmitted, and
one cannot afford such a band-width
on medium waves.

At present, therefore, it seems that
the chief scope for FM is for broad-
casting on about 40-50 Mc/s., and for
highly-directional point-to-point re-
laying on much higher frequencies,
Its advantages can be summarised as
follows : —

(r) It reduces random noise (valve
hiss and circuit noise) whenever there
is a signal which is strong enough to
come through above the noise.

(2) It reduces ‘‘impulsive noise’’
(clicks and bangs due to car ignition,
atmospherics, sparking contacts, etc.)
whenever there is a strong signal, and
in any case limits the tesponse to such
noises to less than the response to a
100 per cent. modulated signal, even
if there is only a very weak signal pre-
sent or none at all.

(3) It reduces interference from
other transmitters, including - hetero-
dyne interference, because a weaker

kind. It has two advantages:— carrier can modulate the desired
(a) It reduces modulated interfer-
ence. ‘
(b) It simplifies the design of a dis- CARRIER
tortionless detector, since the depth
of modulation is always small. %
But it  was 4
ointed out in the © °
Rll)ril OW;;;les; weuT | ovixer et I et peTECTOR P L A R :i:uf
Jr—
World that the b {
design  becomes A A .
more difficult as 1 Fig. 2. Ah°mh°gy“e
the carrier AVC receiver (superhetero-
?S € RECTIFIER dyne type).
requency 18 OSCILLATOR

raised, owing to
the  frequency
stability required to enable the
carrier to be reinforced without affect-
ing the sidebands of low audio-
frequency. From this one would

carrier at an audible frequency only
in proportion to something much less
than the square of the ratio of the two
carrier amplitudes; with American



standards of transmission, the hetero-
dyne note would be over 3odb. down
for equal carrier amplitudes, and an
additional 4odb. for each factor of 10
in the ratio of the amplitudes. (E.g.,
_ heterodyne note 7odb. below 100 per
cent. modulation if the interfering
carrier is one-tenth of the desired car-
rier, as against 20db. for a similar con-
dition in an amplitude-modulated re-
ceiver.)

(4) If two FM stations work on the
same channel with different pro-
grammes, interference is negligible
wherever one transmission is received

at a level 6db. above  the other,

Wireless World

the receiver, a process which improves
the signal/noise ratio (the boost and
cut are known as ‘‘pre-emphasis’’
and ‘‘ de-emphasis’’ respectively); the
de-emphasis circuit is usually con-

- nected directly to the diodes of the FM

detector, and, for AM working in the
type of receiver with switched IF
valves, a separate diode is fed from
the IF amplifier and coupled directly
to the AF amplifier. This ‘ pre-
emphasis’’ is especially beneficial in
FM systems, because with FM the
highest-frequency components of noise
in the receiver are also the strongest,
so that a top cut in the receiver elim-

p—

¢ 'F P P ) P DETECTOR &

INPUT MIXER Jempod |\ o) o iER LIMITER —P»—1 DISCRIMINATOR DE— EMPHAS!S

o
)
Fig. 3. Arrangement of units
in an FM receiver. o—

OSCILLATOR OUTPUT | amplLiFiER

whereas two different amplitude- inates a considerable amount of noise.

modulated transmitters on a common
carrier frequency require a difference
of level of 40 to 46db. for freedom
from interference. ) .

Apart from the limitation to hig
‘carrier frequencies, the only difficulty
with frequency modulation is that it
requires new transmitters and new re-
ceivers, which are distinct from any-
thing used at present for amplitude-
modulated broadcasting. First of the
features distinguishing the FM re-
ceiver from an ordinary receiver is the
fact that it must handle a wide RF
band, and the IF is, therefore, usually
several megacycles, in place of the
465 kc /s. which is otherwise standard-
ised for broadcast receivers. Then the
IF amplifier must end with a limiter,
to make the receiver insensitive to
amplitude changes, which makes it un-
usable on ordinary amplitude-modu-
lated transmissions, and the FM re-
ceiver will usually not have the AVC
which is required on an AM receiver,
since the limiter ensures constant out-
put. Finally the FM receiver must
have a discriminator (or ‘‘frequency-
converter ”’) to turn the frequency-
modulation into amplitude-modulation
before applying it to a pair of diode
rectifiers which serve as detector. Con-
sequently, it is only the AF section of
the receiver that can readily be made
common to both FM and AM signals,
though there are one or two commer-
cial receivers in which the IF tuned
circuits are switched so as to give a
wide band at, say, 4 Mc/s, followed
by a limiter and discriminator for FM,
or a straight amplifier at 465 kc/s for
AM reception. :

In the American FM broadcasting,
the higher audio frequencies are
boosted at the transmitter and cut at

At the present moment there is no
UHY broadcasting in this country,
though before the war there was the

107

““television sound’’ transmission ; so
if we were to follow ‘‘Free Grid’s’’
suggestion and scrap all existing tele-
vision receivers, it would be easy
enough to use FM for the sound when
restarting the television service (as is
done in U.S.A.), and install some addi-
tional UHF sound transmitters. This
combination of television and FM

sound would have a further advan-

tage; it would provide a greater in-
centive to buy television receivers,
since the sound side of the receiver
would be able to pick up high-fidelity
alternative programmes on the ‘‘ Tele-
vision and FM "’ waveband during the
whole of the usual programme hours.

On the whole, then, there seems a
good case for going ahead with both
developments,. FM for ultra-high fre-
quencies and homodyne receivers for
the medium-wave band. Possibly the
opening up of UHF broadcasting
would make it possible to reduce the
number of medium-wave transmitters,
and so provide the wider carrier spac-
ing which is necessary before even the
homodyne can give really high-fidelity
reception.

Code Practice Sighals

Uses of a Buzzer

AS components for valve oscillators

are scarce nowadays, there is a
tendency to revert to the buzzer as a
generator of artificial signals for morse
practice. Compared with the valve
oscillator, the buzzer requires more
frequent adjustment, and the quality
and controllability of the note are in-
ferior. 1In spite of this, however, a
good buzzer is satisfactory enough for
the purpose, and an indifferent one
can often be improved by substitut-
ing a lighter vibrating reed and arma-
ture, and also by fitting better non-
corroding metal contacts.

It is, of course, possible to practise
by listening direct to the buzzer, but
it is generally preferred to simulate
more nearly the conditions of actual
wireless reception by using head-
phones. These may best be con-
nected across the buzzer coil (or coils)
in the manner shown in the accom-
panying diagram. A -variable resist-
ance R of from 350,000 to 100,000
ohms provides a control of volume.
Instead of the resistance, a variable
condenser of 0.0005 to 0.001 mfd. may

“be used; the higher value is readily

obtained by  ‘“paralleling’  the
o.ooo5-mfd. sections of a two-gang
condenser. .

Up to a-dozen pairs of phones may
be connected in parallel across the
buzzer coils; the maximum number

depends on the power output, and it
may sometimes be increased by using
an extra cell for energising the buzzer.

When the phones are of low resist-
ance, or the various pairs are not of
equal resistance, a series of series-
parallel connection may be preferable.
A volume-controlling device*may not
be necessary when a large number of
phones are used.

a7

PSR NN SR R, 1

A buzzer practice set, showing con-

nections of key and phones. The in-

ternal wiring of the buzzer is shown in
fine lines.

‘It should be realised that, as buzzers
vary so much in their characteristics,
the values given in this note may be
subject to fairly drastic modification.
The right value is best found by trial
and error. ’
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VALVE EQUIVALENT CIRCUIT

~ Notes on its Limitations

HE valve equivalent circuit,
which consists, neglecting inter-
electrode capacities, simply of a

generator producing p times the
voltage applied to the grid of a valve,
and which is considered as operating
on a circuit consisting of the load
impedance in series with the AC
impedance of the wvalve, has been
widely employed. By its aid solutions
to many problems involving the use
of valves in circuits may be obtained.
Nevertheless, from personal knowledge
of the difficulties which students new
to the subject experience, it would
appear that the limitations and short-
comings of the above simple “ equiva-

lent ” should be set forth. In the
cC ra A R B
(b)

Fig. 1.
ventionally represented by the
equivalent circuit (b).

The valve circuit (a) is con-

#

first place, it may be as well to point
out that nothing can be the true
equivalent of a valve, except another
valve of the same type, and not always
even then! The object of these notes,
therefore, is to explain certain points
which inviariably present difficulty to
the beginner, and which receive but
scant treatment in most textbooks.

Referring to the valve circuit shown
in Fig. 1 (a), it is generally stated that
if the grid bias be such that grid
current does not flow, and also if the
HT supply has such a value that
operation of the valve is restricted
to that part of the valve charac-
teristic which can be considered linear,
as regards the magnitude of alter-
nating currents and voltages the
actual valve circuit, neglecting inter-
electrode capacities, can be replaced

by the so-called “ equivalent circuit "

consisting of R and #, in series, where
7, is the anode AC resistance of the
valve, and which is subjected to an
alternating voltage of RMS magni-
tude pE. This equivalent circuit is

By

H. J. BOYLAND,
B.Sc. (Eng.), A.ML.LE.E.

shown in Fig. 1 (b), where E represents

" the RMS signal voltage (assumed to

be sinusoidal) applied to the grid,
R is the load resistance and 7, is the
anode AC resistance of the valve.
Later in this article it will be nccessary
to distinguish another valve AC
resistance, and hence #, will be
referred to as the ‘‘ static AC resist-
ance ' of the valve, and is, of course,
merely the reciprocal of the slope of
the I, V, characteristic over its
substantially straight region. It is
important to note that the circunit
shown at Fig. 1 (b) is equivalent to
the actual valve circuit only as vegards
the magnitude of the alternating curvents
and voltages involved. TFor example,
in the actual valve circuit the alter-
nating voltages across the load R and
the valve are 180 degrees out of phase,
and always have the same magnitude,
so that, if the AC impedance of the
source of HT supply is negligible, the
alternating potential between B and C
in the actual valve circuit is zero
whatever the nature of the load. In
the “ equivalent ” circuit the voltage
between B and C is uE.

From considerations of power, it is
also evident that the circuit of
Fig. 1 (b) is not a true equivalent of
Fig. 1 (¢). Thus, if an alternating
current of RMS value I, flows through
R and », in series we should have an

AC power loss of 1.2 (R +7,);
7!
Y
_Li ~
—a|a
£ A
Ia
P
8
b S
vV ——i
Va
(2)

power which is not supplied by the
nput circuit, and which cannot be
supplied by the DC high tension
source. Indeed, on the assumption
of linear operation of the valve, the
power output from the battery is
constant, whether a signal voltage
be applied to the grid or not, and is
given by the product of the average -
anode current and = the battery
volts, as will be referred to again
Jater.

Consider the case of a valve without
a load in the anode circuit. Tig 2 (a)
represents the arrangement, and, if
the valve be biased to — E volts,
the steady anode current with a
battery voltage of V is given by PC.
If now a signal voltage of amplitude E
be applied to the grid, the anode '
current will vary between an upper
limit of AC and‘a lower limit of BC.
Neglecting any impedance the HT
source may have, there will be no
alternating voltage between anode
and cathode of the valve, Hence,
from an external point of view, the
valve behaves as though its AC
resistance is zero, since we have an
alternating component of anode cur-
rent but no alternating voltage. On
the other band, had an alternating
voltage been applied in the anode
circuit, this voltage divided by the
resulting alternating current would give
the anode AC resistance #,, which is
constant if the valve characteristics
are linear, With any load in the anode
circuit the wvoltage across the load
plus that across the valve is equal to

b <

o "F CG D
: v
(b)

Fig. 2. Illustrating the case of a vaalve without and with an anode circuit load.



that of the HT DC source, and hence
it follows that the alternating voltages
" across the load and valve must be in
anti-phase, and of the same magnitude.
Since the load has-an impedance
which is essentially positive, it is
evident that the valve behaves as an
impedance, the magnitude of which is
equal to that of the load, but of
opposite sign. This valve impedance
will be referred to as its ‘‘ dynamic
impedance,” the value of which is
always negative and is dependent,
not upon the valve, but upon the load.
In the extreme case referred to above
in connection with TFig 2 (a), the
dynamic impedance is zero. Referring
again to the circuit of Tig. 1 () the
alternating voltage across the load is
I,R, and that across the valve is
—-IR =17, —uV,

Hence the dynamic impedance of
Iaa/a _ f""fg I’-"’g
a Ill ’
and this quantity is always negative
except when V, =0O. If V, =0,
then the dynamic impedance of the
valve is simply its AC resistance V.
On the other hand, if the load

the valve is =¥, —

resistance be zero, then —Iﬁ is the reci-
procal of the valve mutual conduct-
ance, and thence the dynamic im-
pedance becomes 7, ‘% = 0, as we

o

have already seen. Due to ‘the fact
that the dynamic impedance of the
valve is negative with an impressed

signal, it follows that the AC power -

which appears in the load resistance is
actually supplied by the valve, and
that without an impressed signal this
power constitutes an increased loss in
the valve itself. A consideration of
the following will make this point
clear. Referring to Fig. 2 (b), if the
load be a pure resistance of R ohms
.and if the input signal has an amplitude
~of E velts, equal to the grid bias, then
the grid volts will vary between an
upper bmit of zero and a lower limit
of —2E. The curves represent the
valve characteristics for grid voltages
of zero, — E, and — 2E. The HT
voltage V is represented by OC and
the load line AD is the volt-ampere
characteristic of the load resistance R
plotted backwards from the point G ;
i.e., the slope of the line is determined
by the value of R, a voltage DC
across the load resistance, for example,
giving rise to a current PC =1
through it. With no signal, the steady
valve current will be PC, the anode-
cathode volts OC, and the volts across
the load resistance DCs Upon applica-
tion of the signal the current will rise
to an upper limit of AF and fall to a
lower limit of BG, and if the valve
operation is linear the anode current

~valve circuits.
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will consist of a steady current T,
together with a sinusoidal component
Isin w?; i.e., the anode current will
be given by 2z, = I, 4 I, sin wt.

With no signal * ’

Battery output = VI ;

" Power loss
IR;
Loss in valve = battery output —
loss in R = VI, — I *R,
With signal
Battery output = average of
V (I, + Isin wf) = VI,.

Power joss in load resistance
average of (I, + Isin w?)?R
average of (I 2 4 2I,Isin wt 4+

12 sin? wt) R

I, 5

I h

Power loss in valve : .
= battery output — loss in R

= VI, —I2R —

12 R
2

Fig. 3. Showing conditions in a tuned
anode oscillator circuit.

Thus with an applied signal AC power
R

of amount appears in the load, and

2
since the battery output has not
changed, this means that the loss 'in
the valve is reduced by a similar
amount, If, for any reason, in a valve
oscillator circuit, oscillations fail to
take place, the anode of the valve, due
to the increased losses taking place,
may attain a dangerously high tem-
perature. Upon commencement of
oscillations, however, AC power
appears in the load, the loss in the

.valve is correspondingly reduced and

it may be possible to observe some
cooling of the anode.

The fact that the valve “ dynamic
impedance ” must be of ecqual magni-
tude but opposite sign to that of the
load can be employed in order to
deduce the conditions of oscillation for
Take, for example,
the tuned anode oscillator shown in
Fig. 3. If sustained oscillations are
to be possible the magnitude of the
alternating voltage across the valve,
which will be pV, — I 7, and in anti-
phase to the voltage across the tuned

in load resistance =
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circuit, must be equal in magnitude
to this latter voltage. Now the
effective impedance of the tuned

L. 1.
circuit at or about resonance is TR
Hence for oscillations we must have
[4\7!, - qua = Ia But Vy = m;\"IIZ
and

1 L 1 T
T = Ql, =T¢61a» Q= 17\/6

being the - factor of merit for the

v

CR”

tuned circuit. Hence
: 1 L L
‘u,wl\rﬁ \/(—;‘ In. _ Iaya = I”m,
uM L . I
or RC — Vg = *CR, simce w == :/:i_?i‘
! L S
This gives M M, which
I
is the minimum value of M for

sustained oscillations. If the above
calculation be carried through with
impedances expressed in complex form
instead of in terms of mere magnitude,
the resulting solution will give an
expression for the frequency of oscil-
lation as well as the condition that
must be satisfied in order that oscilla- -
tions may occur. In this respect the
example given is incomplete, since the .
LC circuit has been assumed to be
equivalent to a pure resistance of value
(fIi‘i’ This, of course, is substantial}y

true if o = but the more com-

plete analysis would show that « has
not exactly this value and that the load
circuit must behave as a capacitative
reactance if oscillation is te occur. |

Conclusions

It is not suggested that general ,
employment of the idea of a negative
dynamic impedance would facilitate
calculations relating to valves and
their circuits. It will have been noted
that in the example on the tuned-
anode oscillator the familiar p, 7, and g
are still in evidence, as indeed they
must be, since equating the valve
dynamic impedance to that of the load
fails to determine the magnitude of
the valve current. This article will
have achieved its purpose, however,
if it has made clear the fact that the
simple valve equivalent circuit is
equivalent only in respect of magni-
tudes of voltages and currents, and
not as regards their respective phase.
Likewise, the equivalent circuit cannot
be emiployed for power calculations.
This circuit is, nevertheless, invaluable
in the solution of numerical® valve
problems, but it is necessary to realise
its limitations.
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WIRELESS IN SCHOOLS

Equipment and Its Installation

HE following brief outline of

radio as applied to schools,

written from practical experi-
ence spread over a considerable num-
ber of years,- may be of interest to
. those who are in any way connected
with the installation of equipment for
educational purposes.

Results obtained from the average
radio set installed in elementary
schools leave a lot to be desired, unless
certain modifications are made to the
output. . One has to be present dur-
ing a lecture reproduced by a typical
installation, such as a domestic type
of superhet, to realise how much more
concentration is required to follow a
speaker, as compared to a delivery in
person.

Of course there is the psychological
aspect, but apart from this, the type
of reproduction given is practically
opposite to that required. It has been
found that; to obtain good intelligi-
bility of artificial speech in the aver-
age classroom or hall, the output
should have a ris-
ing characteristic
from about 1,000

cycles, and cut
off at about 200
cycles, whereas

the domestic type
of superhet has
a very bad

A set for the recep-
tion of educational
broadcasting, de-
signed on lines
advocated by the
author. All con-
trols are under
lock and key, and
general construc-
tion is heavy and
robust.

attenuation of the higher {requen-
cies, due to ultra selectivity, and
usually a heavy resonance in the
lower register, which no doubt is neces-
sary to lend the illusion of bass and
tone coloration. Bass resonance is
the most troublesome when attempt-
ing to overcome the acoustic proper-
ties of schools. From experience
gained in many types of school build-
ings, it has been found most satisfac-
tory to create a sharp-cut-off in the
region of 200 c/s; thisgreatly reduces

By V. H. AUSTIN

boom and echo effects, and allows
speech to be more readily followed.
Selectivity of a high order is not neces-
sary ; this should greatly facilitate the
design of tuned circuits to awoid high-
note loss. An’ ideal arrangement
would seem to be pre-tuned circuits
with about six push buttons, as a very
limited number of stations is required.
The normal type of tone control should
be replaced by a switch with positions
denoted ‘‘Speech” and ‘‘ Music.”

Output Power

In the first position, a resistance-
capacity network is brought into
operation to restrict the bass output as
described, whilst the second position
should replace this with slight treble
cut. This definite switching seems to
be more readily understood than a
control knob. A power output of 34 to
5 watts is ample in the ordinary class-
room or hall, as nothing seems to be
gained (if the output is of the correct

type) by raising the actual speech out-
put above the normal of human speech
in similar conditions. One extension
speaker would be ample, as it is very
rare that more than two classes require
the same lecture at one time. In the
modern type of school all classrooms
are wired for loudspeaker extension,
but it is generally agreed the best
arrangement is for the set to be in-
stalled in the actual classroom used
for listening, and the extension
used only when it is necessary. for an

additional class to take the same sub-
ject.

Whenever it is possible for a selec-
tion to be made of the classroom where
the set can be installed, the one as
nearly square as possible is to be pre-
ferred from an acoustic point of view.
The method of installation also plays
an important part in the ultimate re-
sults obtained. The usual type of
radiogram or console receiver is not
favoured ; not only does it take up
valuable floor space, but the position
of the speaker is not an ideal one, and
much better results are obtained when
the speaker is placed about four feet
above floor level, thus enabling speech
to get over without having to resort to
an increase of volume.

Cabinet Design

The table type of cabinet lends itself
most usefully, as the installation can
be permanently fixed upon a shelf or
bracket out of harm’s way and yet
convenient for use. For radiogram in-
stallations the table type of instrument
is also favoured. A good design for
this type of instrument is a cabinet
of large enough dimensions to include
a record storage compartment to hold
two or three dozen records. An instru-
ment built upon these lines which has
proved a great success is shown in the
accompanying  photograph. The
dimensions are:—3o0in. x 14in. x 14in.;
apart from the built-in gramophone
equipment, there is a compartment
holding three dozen records.

For an aerial arrangement, no doubt
the vertical rod type is the best; not
only can this be installed in an
elevated position on the modern type
of building without becoming an eye-
sore, but the results obtained are very
good. However, when this type of
aerial is erected on a building, an effi-
cient type of lightning arrester is most
essential. ‘

GOODS FOR EXPORT

1

E

1

3 The fact that goods made of
} raw materials in short supply
1 owing to war conditions are
| advertised in this journal
! should not be taken as an
I indication that they are neces-
|

1

sarily available for export.
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High Sensitivity in an Instrument Designed for AC Operation

HERE is an increasing demand
from biologists and engineers
for a sensitive and stable type

of amplifier capable of handling both
alternating and long-period fluctua-
tions of unidirectional current. Am-
plifiers of this type with direct-coupled
stages are notoriously troublesome
from the point of view of zero drift,

and call for considerable skill in opera-:
tion and adjustment if accurate and -

reliable readings are to be obtained.
In a recent paper' Mr. Stewart E.
Miller analyses the causes of zero drift
and discusses the design of a mains-
operated DC amplifier with automatic
compensation. One of the most im-

portant sources of fluctuation is grid

drift, or, as the author terms it,
cathode drift, due to changes in the
temperature and the emission from the
cathode.  These may arise from
changes in the surrounding tempera-
ture or from fluctuations of the heater
current, and will cause changes of
anode current even when the HT volt-
* age and grid bias are held constant.
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Fig. 1. Zero drift due to change of

cathode temperature (a) in con-

ventional amplifier, (b) in cathode
control amplifier.

Control of heater current by a con-
stant current transformer and- bar-
retter will do much to alleviate the
drift, but some additional control for
second-order temperature changes is
essential if high sensitivity is required.
In a typical single stage of a conven-
tional DC amplifier the change of
anode current resulting from a 10 per
"~ cent. change of heater voltage may
amount to the equivalent of 0.1 volt
change of grid potential (see Fig. 1).

The equivalent input voltage due to
cathode temperature variation may be
regarded as a fictitious internal EMF,

! Elecironics, November 1941.

V in series with the cathode (Fig. 2).
This EMF will not be reduced by nega-
tive feedback, and is a form of tube

-I'-_

Fig. z. Fluctuations arising from

changes in cathode temperature

may be represented by a fictitious
internal voltage V.

noise. Theoretically it-might be can-
celled out in a push-pull circuit, but
in practice the. rate of heating of in-
dividual cathodes is always slightly
different, and this would be sufficient
to cause drift in"so sensitive a circuit.
The author’s method of compensation
makes use of a double-triode .valve in

which separate grids and anodes are ’

associated with the same cathode.
The fundamental circuit is shown
in Fig. 3(a), the right-hand triode
being the control valve. It will be
seen that if the fictitious fluctuation
voltage V is negative with respect to
the input circuit,
it will be positive
with respect to the
grid of the control
valve, with the re-
sult that while i,

conductance of the control section. If
the two sections of the valve are not
identical, a balance can still be
obtained provided that the fictitious
voltages are proportional.. Thus, if
V (amplifier)=£V (control), the con-
dition for e=o0 will be R,=k/g,.

If one is prepared to accept a state
of affairs in which e is never zero, but
is small compared with V, the simpli-
fied circuit of Fig. 3(b) may be
adopted. In this the resistance R,
is omitted, and the grid of the control
section is given a positive bias with the
object of making the value required
for R, large. As a first approxima-
tion it can be shown that ¢/V=1/(1+
g,R,). In practice, values of 1/20 to
1/75 are obtained for ¢/V.

Voltage stage gains of 30 to 45 are
given by these circuits under working
conditions, the amplification being
calculated for Fig. 3(a) from the
formula R,/ (R,+7,+7,), and for-
Fig' 3 (b) from IU'IRB/R3+71+(Iulg2)
where 7,, u, are the AC resistance and
amplification factor of the amplifier
section of the valve, and 7,, g, the AC
resistance and mutual conductance of
the control section.

Power Supply

It should be clearly understood that
the cathode control circuit only com-
pensates for heater temperature varia-

decreases, i, will in-
crease, tending to -
keep the cathode
potential independ-

Fig.3. (a)Basic
circuit of cathode
control amplifier. (b)
Simplified circuit
giving considerable
reduction, but com-
plete extinction of R, .
fluctuation voltage,

INPUT

(2)
ent of V. If R, is made large com-
pared with the AC resistance of the
valve, the resultant change of poten-
tial (e) in the input circuit due to the
fluctuation voltage V will be zero

when R,=1/g,, where g, is the mutual .

{(b)
tions, and that for successful operation
of the final amplifier a very stable HT
supply is necessary. -In practice the
HT voltage must not vary by more
than a millivolt, if instabilities of less
than” 1o microvolts referred to the
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Stable DC Amplification—

input circuit are to be achieved.
The principle used in the stabiliser

is the one in which a portion of the

output voltage is compared with a

constant voltage reference, the differ-

ence being amplified and impressed

AMPLIFIER!
Nei

i

outPuT

Wirecless World

circuit of Fig. 3 (b) is used for this
amplifier as well as for the reference
voltage amplifier No. 2.

The intervalve coupling circuits of
the main amplifier presented special
difficulties, since the overall gain of a
million required before the application
of degeneration,
and the stipulation
of an output volt-
age sufficient to
work = a cathode-
ray oscilloscope
ruled out the use

RECTIFIER [—ro™ X )
AND suppy Fig. 4.  Schematic
[ circuit arrangement

of stabilised power

FILTER

<&
AMPLIFIER]
Ne 2
Y

on the grid of an amplifier valve in
series with the supply line, the phases
being arranged to maintain the out-
put voltage constant. A schematic
diagram of the power supply unit is
given in Fig. 4. It differs from com-
mon practice in having a forward act-
ing connection A A, between the recti-
fier output and the mixer valve which
enables perfect regulation +to be
obtained when the fraction of the
rectifier output voltage fed through
AA, is equal to the reciprocal of the
product of the amplification factors
of the control valve and the combined
mixer and amplifier No. 1. The sim-
plified degenerative cathode control

AAMAN

across T,.

supply unit.

of direct coupling. In designing
a coupling with the requisite high
impedances, the circuit of Fig. 5 (a)
was taken as the starting point. R, is
chosen so that the volt drop R,i, is
equal to the DC volts across the valve
T,. The transmission index of the
coupling is R,/(R,+R,), so that to
approach unity R, must be large com-
pared with R;. In order to fulfil this
condition, and at the same time make
the R,i, drop équal to that across T,,
the negative voltage-E, would have
to be large compared with the drop
This is inconveniens, par-
ticularly as E, must be stabilised.
Acting on a suggestion by Mr. E. L.

Norton, of Bell Telephone Labora-
tories, the author substituted a cold
cathode glow discharge tube for R,.
Although the type chosen is rated for
much higher currents it functions
as a constant-voltage device for cur-
rents as low as 10 or 20 pA. Under
these conditions R, could be made as
large as 1 or 2 megohms with values
of only 30 or 40 volts for E,. The
revised circuit is shown in Fig. 5 (b),
from which it will be seen that the
drop in R, is balanced by a conven-
tional cathode bias resistance. The
gas-discharge tube occupies the same
position as a normal coupling con-
denser, and may be regarded as oper-

-ating 'down to zero frequency.

Practical Details

The final circuit of the amplifier is
given in Fig. 6. Sensitivity is con-
trolled by the selector switch in the
cathode circuit of the first stage. The
third. stage, comprising valves T,,,
T,,, and T ,, as a form of direct-
coupled voltage amplifier, is designed
to give 40 volts across R, with a
current of only a few milliamps. A
balanced output stage is employed,
and switching in the cathode circuit
enables current to be taken by an
external load or an internal meter to

be inserted for alignment of the

circuit.

Since the effective maximum gain
of the amplifier is over 100 db, care
must be taken to shield leads in the

RZ!

VOLTAGE
OQUTPUT

£ wﬁﬁ s

Fig. 6.

CURRENT
OuTPUT

Complete cireuit diagram of amplifier usit.



-early stages. The layout should be
arranged to give good ventilation and

" avoid wide temperature changes in.

any of the resistances during warm-
ing up. Valves T, and T, in the

Fig. 5. (a) Basic intervalve coupling

circuit.  (b) Practical modificalion

making use of cold-cathode gas-
discharge tube,

amplifier and power supply unit re-
spectively are mounted on sponge
rubber valve holders, '

On test the amplifier gave full out-

Wireless World

Component Data for Figs. 6 and 7

Wire-wound Variable

Ry, 2,0000
R,, 10,0000
R,y 10,0002

Condensers

, 8 uF electrolytic
2 0.006 pI paper
C; 0.05 uF paper
C; 0.5 uF paper
C; 0.03 uF mica

- Cg . 0.01 pF mica

bz 0.0001 pF mica
Cg 0.00003 pF mica

Valve Types

T, 5T4

T, T, T, 2A3

T; Tg 1285C7

T, VR-105-30

T, Ty 128C7

T,o T,; VR-150-30

‘tivity range in use.

1
1
i
1
i~ Resistances Nichrome Wire
i Metallised R, 25,0000
T R, 10 MQ Ry 50,0000
i R, 1000 R,5 60,0000
IR, 2MQ Ry 047 MQ
iR, 03MQ Rgs 50,0008
1 Ry 0.5 MQ R 8,00002
i Ryp 50,0000 R, 8,0002
i Ry 2MQ R, 8,0000
i Ry 0.1MQ 18,0000
i R, 05MQ R,; 15,0000
R,; 50,0000 R,, 151,0002
R, 1.0 MQ
Ry 0.2MQ2 Low Temperature
R 0.5 M@ Coefficient Wire
Ry 0.5 MQ2 R 100,000
R;, 0.1 M2 Ry, 75,0000
R, 10,0002 Ry 1,0002
31 50,0000 Ry, 0.5 MQ
R, LOMR R,; 40,0000
Rz L.OMQ R,, 20,0002
Ry 1.0 MQ R,; 30,0000
Ry, 0.11 MO Ry 1.040Q
R, 3.6202
Carbon variable Ry, 11.082
R, LOMQ R, 37402

put for inputs ranging from 0.35 to 10
millivolts, and the frequency response
was flat from =zero to 12,000 or
20,000 ¢ /s, dépending upon the sensi-
i Distortion
is less than 1 per cent. on the

-1-millivolt range at 8o per cent. of

L3, K
3 RB 2

R, Rné |

T,, 128F5
Tys Tys Tys Ty 12J5GT

maximum output; noise level is 4 uV
peak with the input shorted or 16 pV
peak with an input resistance of 0.5
megohm. - .

In the output circuit curtent and
voltage terminals may be used simul-
taneously, the maximum voltage being
+ 8o volts peak and the current
+ 5 mA,

The complete circuit diagram of the
power supply unit is given in Fig. 7.

It will be seen that the filament cur- -

rent of the amplifier is stabilised as
well as the HT voltage, which leaves
the cathode control circuits to deal
with - ambient  temperature changes.
Variation in the normal 110-volt sup-
ply between g5
and 125 volts did

not produce more
than 0.4 milli-
volt, while the
residual AC com-
ponent in the
subSLy 250-volt BC sup:
ply to the ampli-
fier was only 0.5
millivolt. The
regulating process
breaks down be-
low g2 volts, on
a nominal 1710-
volt line, but as
this is likely to be
of only rare

3

occurrence itcan-
not be regarded
as a serious defi-
ciency in an other-
wise sound de-

Fig. 7. Final circuit diagram of voltage-regulated power-supply unit. sign.
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Music in a Neéw Light

I AM not overmuch given to listening

to the blathering bleatings emanat-
ing from the Axis propaganda stations.
The reason is not because it is for the
most part such poor stuff, but there is
no law against my listening to it, and
there seems, therefore, little object in
doing so.

Mrs. Free Grid, however, does tune
in the stations both in the enemy and
enemy-occupied countries. The reason
is not that she favours an Axis victory
—indeed, I doubt whether she intends

_to let either side win—but that she

" and her friends are music addicts, and

the European stations do, so she tells
me, put out some first-class music.

I was sitting humbly in the ingle-
nook the other night while she and a
party of her friends were acclaiming
some new work which was being
churned out by a station, the name of
which, for reasons which will be appar-
ent later, wild horses will not drag
from me. They were remarking upon
what an unusually and beautiful
‘““rhythm and tonal balance’’ the new
work possessed. Even to my un-
tutored ear it certainly did sound-un-
usual.

As I sat half listening and half
dozing by the fire, I suddenly sat up,
and seizing pencil and paper began to
write feverishly as I listened’ to the
music. - Mrs. Free Grid and the other
ladies present smiled benignly upon
me and muttered some gibberish about
my ears being at last opened to the

divine afflatus which inspired the great"

masters. It was, however, something
far different which was inspiring me,
and as the tempo of the music grew,
my pencil, moving feverishly
over the paper, was scarcely
able to keep pace with it, so
great was my excitement.

. At last the music came to
its appointed end, and I laid
down my pencil with a sigh.
It was as I had suspected.
The ‘‘unusual rhythm and
tonal balance’’ was nothing
less than a lengthy message
in morse, cunningly woven
into' the music by this new
composer.

The message was, of
course, in cypher, and it was
not until later, when I had
taken it to an expert, that I
realised its full import, and I

marvelled anew at the ingenuity of the ’

man who had thought of this alto-
gether new and hundred-per-cent. safe
method of getting complete details of

~

UNBIASED

Y
FREE . GRID
e

German troop movements and other
information vital to our cause out of
his enslaved country.

Needless to say, I lost no time in get-
ting in touch with the proper authori-
ties, and after interviewing innumer-
able office boys and minor officials
who twice left the important message
in a car which was stolen, I succeeded
in getting to the ear of the right per-
son, and: from now on a proper watch
will be kept on all musical items
broadcast from stations in Europe.
Those of you who know morse can all
help in this, and those of you who
don’t know had better start learning it
straight away.

La Vie T.S.F.

DON'T mind admitting  that I
received a bit of a shock the other
morning when I saw Wireless World in
its new ultra-modern cover. In fact,
when I saw it on my breakfast table
I angrily summoned the maid and bade
her run round to the newsagent with
it forthwith and remind him that I
was a respectable family man, and did
not indulge in this sort of literature.
It was not until she came back with
a message from the newsagent to the
effect that he, too, was a respectable
family man and he hoped I wasn't in-
sinuating that he was in any way
responsible for it that I took a second
look and realised that it was Wireless

The divine afflatus

World and not La Vie Parisienne or
anything like that.

Needless to say I at once'dived into
its pages and it was with a sense of

unfeigned relief that I saw that it was
still its staid old scientifically accurate
self. The new cover at any rate com-
pels  attention, like the domestic
articles with which undergraduates
have from time to time adorned the
spires and pinnacles of their respective
Almae Matres; in fact, on second
thoughts I found that it not only com-
pelled my attention, but I rather liked
it, and I sent the Editor a telegram of
congratulation and requested to know
who had suggested it to him, as I
didn’t suppose he had thought of it
himself. So far I have had no reply.

Katahode and All-
That

HE author of ‘“ Homodyne Recep-
tion,”” in the April issue, very
wisely prefaced his article with a’little
explanation of the derivation of the
word homodyne. g
have felt that some of the less-culturcd
among you, knowing how fond wire-
less is of horrible hybrid words like
television, might have concluded that
it was an article on man power, and
have rung up Mr. Bevin about it. If
wireless derivations seem a little
slovenly at times it is, I fear, merely
a reflection on the appalling slackness
in spelling and suchlike matters which
we sce all around us. In my young
days it was considered de rigeur to
spell Burmah as I have just spelt it,
and anybody who didn’t do so s'mply
labelled himself as not being a Pukka
Sahib.

To the modern generation, the
omission of the ““h’’ doesn’t seem to
matter any more than in the case of
the word ankode. No doubt
the omission dates back to
the word electriode, when
the letter was certainly a bit
awkward. There is one thing
about the words cathode and
anode as I suppose I must
spell them, and that is I
admire the genius of the
man who used them first in
electron tube terminology as
it leaves no doubt in the
mind of the student as to
which way the current flows,
and I think that it would be
a great advantage if we used
them in place of the mean-
ingless positive and negative
when "referring to the ter-
minals of batteries, etc. Ignorance of
Greek would stop the positive-to-nega-
tive dichards objecting as it obviously
has in the case of valve terminology.

Possibly he might-

-
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HEARING AIDS

FOR THE

ByC M. R. BALBI M.LE.E.

The author, who was for many years Honorary Electrical
Consultant to the National Institute for the Deaf, urges
that all deaf persons should be given the beneﬁt of
recent advances in hearing aid design by the mass-
production of instruments to sell at low prices.
contended that the wireless industry is best qualified to
manufacture the aids, and that they should be distributed
and maintained by wireless dealers

A Possible

NE of the effects of war is to
drive scientific  development
underground. But, judging from
the last war, every technique under-
goes some change during its period of
hibernation. It is therefore of some
interest to speculate on possible post-
war lines of development of the hear-
ing aid.
* Those who have been closely con-
nected with hearing aids observed with
interest the attention that was being
paid by the radio industry in 1939 to
the technical developments of the
various accessories connected with
these instruments, such as valves and
batteries. Further, certain wireless
manufacturers had themselves mar-
keted instruments for sale to the
public, both direct and through the
trade. No doubt this would have been
extended as the demand grew, but the
development  would have been
gradual, as the wireless dealer already
had a surfeit of regular lines to handle.
Mozreover, apparently no manufac-
turer thought it worth while to launch
a mnational advertising campaign . to

MILLION

It is

make the general public hearing-aid
minded.

After the war the vast hearing-aid
market will no doubt appeal to a
number of manufacturers asa possible
extension of their activities, and so
the views of one who has had a long-
standing interest in the subject may
prove of interest to both public and
manufacturer alike.

The present position regarding hear-
ing aids is not unlike that of the broad-
cast receiver of the early days. If we
look back to the years immediately
preceding the war we find that the
retail price of a radio broadcast
receiver of good performance was
stabilised between ten and fifteen
pounds. But this was not always so;
some fifteen years earlier, two-valve
receivers - were being sold at fifty
pounds, with loud speaker extra.

The technical advances made and
the low price reached were possible
because manufacturers set out to cater
for the million. We may ask why the
hearing aid, which follows miniature
radio receiver practice so closely, has

remained so long in the

45

®

state of expensive indi-
vidual production. The
hasty observer invariably

40

5

4

replies that it is because
the commercial field is so

3as

limited, compared with
that of radio, but certain

30

\

experts consider the hear-
-ing-aid market is the

25

bigger of the two. Sta-
tistics are not available as

20

to the number of deaf

\ A
\

people in existence, but

INTELLIGIBILITY Loss db
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Fig.‘ 1. Chart for pre-
dicting the effectiveness

PERCENTAGE DISTANCE

100 of hearing aids of various
types.
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Post-war Development

the British Medical Journal' quotes a
figure of six and a half millions in this
country as having impaired hearing.
This is considered to be a very con-
servative estimate. A  well-known
doctor once put the matter far more
convincingly when he said that there
were as many people in need of a
hearing aid as were wearing glasses.
Now I do not want people to think
that there is a market waiting for six
and a half million hearing aids with-
out qualification. If spectacles were
as clumsy as telescopes to wear, no
matter how efficient in -restoring cor-
rect vision such instruments were, the
market would be strictly limited.
" Every factor has a bearing on the
matter, particularly weight, size, effi-
ciency, simplicity, cost and upkeep.
My object is to indicate that the ob-
stacles which have prevented mass
production have now been overcome.

Assessing Performance

It can be said that the purpose of
a hearing aid is to restore acuity to
normal when deafness occurs, but it
is known that nothing less than a
laboratory amplifying system of large
size and considerable cost will achieve
this; therefore, all deaf aids fail in
their purpose in a greater or less
degree.

Regently this general statement has
been expressed in scientific terms
which enables us to assess or predict
the benefit to be derived from any aid
in relation to a person’s deafness.
When the results are expressed
graphically, as in Fig. 1, the fact
emerges that with the best kind of
valve-type hearing aid, a very close ap-
proximation to normal hearing can be
obtained with at least ninety per cent.
of deaf pcople, but previous types of

1 An Estirnate of the Incidence of Defective Hearing
in England and Wales, B.3.]., July 3rd, 1937.
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instrument fell short of this by varying
degrees.

The trumpet of about 1910 was
light, simple and inexpensive, and
helped at long range, but only for-the
. slightly deaf, as it had very little am-
plification. The micro-telephone of
circa 1920 was powerful, but only
efficient at short range. The valve-
aid which graduated from the carbon
microphone (1932) to the piezo-elec-
tric instrument (1936), with a corre-
sponding advance in efficiency, has
culminated in a design which is highly
compact, simple, and efficient to use.
Such a design can be seen in the ac-
companying photographs.

From the foregoing it can be ob-
served how the increase of efficiency

has also increased the scope and use- -

fulness of these instruments as designs
advanced. The early aids only served
the few, while the present type has an
extended range which suits the many
and by experience is found to assist
ninety per cent. of deaf people.

The graphs of Fig. 2 show how
public demand has risen with increase
of efficiency and in spite of high
prices. The matter is of interest as it
indicates the trend of future demand.

It is to be remembered that the
number of people using hearing aids
is a'mere fraction of the potential total
that it would reach if the price was
in the region of, say, four to five
pounds. This price, of course, can
only be achieved by mass production.

Technically, we are not far from the
ideal aimed at, and the ninety per
cent. coverage which it embraces is
sufficient justification for the public to
" demand revolutionary methods in

marketing and service.

The prototype illustrated has three
stages. of amplification, and with the
special type of valve now available a

-speech output of about sixty milli-
watts can be obtained from a small
high-tension battery of under forty
volts combined in a single unit with a
1}-volt LT dry cell.
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The size and weight of the complete
intrument has been reduced to a de-
gree where it has become uncbtrusive,

Showing how valves and components
are mounted inside the hearing aid
illustrated on the preceding page. It
is the prototype of an instrument
designed by the author for large-scale
production. It measures - 5}in. by
2%in, by %in,
and the user can get accustomed to
the instrument without noticing any
encumbrance ; hence we have arrived
at the point where it only remains for
a change of policy to convert a high-
priced article produced on a small
scale into a world-wide commodity
within the reach of every deaf person.
How this will be accomplished de-
pends only on the views of the dif-
ferent manufacturers, but the writer
is certain that it will be a wireless
manufacturer, and hopes that it will
be a British one.

There is every indication of support
from the medical profession for an im-
proved instrument at a low price.
Only an established service like the
radio industry could offer it at a really
popular price, but it must be remem-
bered that” the radio industry is far
from being hearing-aid minded, and
that it will undoubtedly remain in
this state unless publicity in all its
forms .are concentrated in bringing
this new service to reality.

American Pattern Key
For Morse Practice

HERE are subtle differences
between British and American
practice in telegraphy. For instance,
the typical American key has a
cranked bar fitted with a small flat
knob, and so is convenient for the
method of manipulation where the
operator’s forearm rests on the bench,
the key being mounted about 18in.
from its edge. But that method is not
generally approved by British in-
structors, and the view is sometimes
expressed that the use of an American
key encourages a style that does not
fit in with our technique. It is freely
admitted, however, that the design of
the kev confers rigidity and freedom
from sideplay ; it also makes for light-
NEss.

No objection can be urged against
the British-made Raymart ‘‘Speed’’
key, a specimen “of which has been
submitted to us for test. The usual
flat American knob has been replaced
by a taller one of the British pattern,
and there is no tendency to manipulate
the key by methods other than those
approved in this country. The key is
rigidly constructed and is extremely
light in action ; being fitted with heavy
silver contacts, it is suitable for serious
work and can be recommended either
ior practice purposes or otherwise.

2

Raymart ¢ Speed " Key.

The key, which costs 8s. 6d., is cb-
tainable from Radiomart, Ltd., 44,
Holloway Head, Birmingham, 1.

Abstracts and References

RIBUTE to the vital part played by
the Abstracts and References section
of our sister journal, Wireless Engineer,
is continuously being paid by authors
and research workers. Compiled by the
Radio Research Board, and published
each month in Wireless Engineer, the
section, which in the April issue occupies
27 pages, includes abstracts from and
references to articles on wireless and
allied subjects recently published in the
world’s technical journals.

The April issue, which is obtainable to
order through newsagents, or direct from
our publishers at Dorset  House, Stam-
ford Street, London, S.E.1, at zs. 8&4.
{including postage), also contains articles
on the retarding field oscillator, velocity
modulating grids and the temperature
compensation of condensers.
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[lI. Some Recent Amplifiers and Oscillators

HE departure point of the new

technique for generating power

at U-H-F is best illustrated, we
think, in the amplifier of Haeff and
Nergaard from the Radio Corporation
of America: it provides the link be-
tween the basic principles which we
have discussed and the more fully de-
veloped tubes using velocity modula-
tion such as the Klystron.

Consider a coaxial resonator of the
- kind described in the preceding article,
but only a quarter-wavelength long.
The space between inner and outer
cylinders is a resonating enclosure
which can contain electromagnetic
oscillations of definite frequency. The
inner cylinder may be hollow or solid
so far as resonator properties are con-
cerned, and need only be tunnelled to
admit a cathode-ray beam. If a metal
plate closes one end of the resonating
space, we have at that end the typical
short-circuited termination, while the
break separating inner and outer
cylinders at the other end gives open
circuited termination, with the con-
sequences previously discussed. These
secure that the reflections at the
shorted end mark the position of an
antinode in the magnetic field and a
node in the electric field, while the
reflections at the open end mark a
minimum of magnetic field and a
maximum of electric field.

As we showed, the existence of these
reflections” gives rise to a stationary
system of waves, with the electric
and magnetic fields }-cycle out of
phase with each other, whereas if the
coaxial tubes formed part of a trans-
mission line terminated in its charac-

teristic impedance, they would carry
travelling waves in which the fields .

would be in phase both as regards time
and space. As in the diagrams of our
last article, the energy in the station-
ary system appears alternately in the
electric and the magnetic form at in-
tervals of 2-cycle, so that in the
Al 4 (quarter-wavelength) resonator
the location of maximum density of
magnetic lines is at the closed énd and
of clectric lines at the open end, the

condenser circuits at U-H-F.

such high frequencies
. By
MARTIN JOHNSON, D.Sc.

resulting current flow being back and
forth along the outer surface of the
inner conductor and along the inner
surface of the outer tube.

It may be noted that if both ends
were to be short-circuited, the smallest
length for standing waves is A/z, and
the 1 /4 resonator must have one end
behaving as ‘‘open.?’

Fig. 1 shows the idealised picture
on which we base the mechanism, and
Fig. 2 the single re-entrant shape
which can be used in practice where
““open-end ”’ reflections and fields are
provided by the ‘“gap’’ or annular
slit in the inner tube. The directions
of the E lines of the eclectric field are
determined by always ending perpen-
dicular to a conducting surface. ’

Having thus fixed a likely mode of
electrical vibration for this resonator,
consider what happens if along its axis

. (now made hollow) there passes an

¢ iR

electron beam from a ‘“gun,”’ similar
to that of a C-R tube used for tele-
vision. Any electron moving along the
beam induces its own positive image
charge on the inner surface of the inner
tube (Fig. 3); but eventually after
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Fig, 1.

Standing waves in a quarter-wavelength resonator.
energy at this instant is in the electric form (E lines dotted).

/ In the first part of this article we began by discussing transit time as a \
factor which prevents the use of conventional valves for centimetre
wavelengths ; the second article was occupied with the properties of the
unconventional closed resonators which have to replace the usual coil and
We propose now to show that if such
resonators are excited by an electron beam, transit time may be utilised
instead of evaded, and practical amplifiers and generators may be designed
for powers which would be wunattainable from ordinary apparatus at

Ve
must reappear on the inner surface of
the extension to the outer cylinder.
The transfer of these charges, from
opposite the electron at A to opposite
the electron now reaching B, involves
a migration back along the conducting
path which parallels the gap: this
appears as a current flow along the
common internal surface of the reson-
ating space, i.e., along the exterior of
the inner and the interior of the outer
cylinders. !

So far this is merely a geometrical
picture of induttive coupling between
an electron stream and the circulating
current round a resonator, and hence
the electromagnetic field in its hollow
space. But we next have to notice that
the electron moves in a shielded region
while enclesed by the inner tube, and,
therefore, does no work and has no
work done upon it. On the other
hand, while crossing the gap AB, it
could either give up- energy to any
field in the gap or gain energy from
having work done by the field. Such
a field across the gap is partly due to
the electron’s motion itself, but may
also " be due to excitation of the
resonator by any deliberate or acci-
dental coupling to .outside. It will
either be decelerated or accelerated
while crossing the gap, according as
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later : the energy is in the magnetic form (circles representing. cross-
. sectional cuts at right angles to the H lines).

o

about 107° sec., or other interval,
depending on the acceleration volt-
age, it crosses the gap at the open end.
‘When this has happened the image

the net electric field is from B to A
or from A to B, each of which condi-
tions will occur in turn in each cycle
of the resonator’s vibrations, whether
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the latter are excited by the passage
of intensity-modulated groups across
thé gap, or by some direct input to the
line from an aerial.

Finally, instead of a single electron,
consider the whole cathode-ray beam.
Energy will on the average be trans-
ferred from beam to field in the reson-
ator if a greater number of its elec-
trons cross the gap in the portions of
the cycle during which they are de-
celerated, compared with those cross-
ing during acceleration. This condi-
tion is fulfilled if the periodicity with
which any modulation is imposed on
the beam by grid impulses or other-
wise is synchronised with the natural

frequency of the resonator, and if the _

phasing is arranged so that the dense
groups cross the gap during the in-
stants of reversed field. If this is done,
there is a vigorous transfer of energy
from the unidirectional current of the
beam to U-H-F in the resonator, and
the slowed electrons are left to fall
into some collector electrode beyond
the gap.

It must be remembered that very
short wavelengths have already been
attainable, if power beyond a watt or
two is not sought, so that the essence
of our problem is either power ampli-
fication or generation at high power.
The impulses to be amplified must
therefore be fed to the beam or to the
resonator, and in the Haeff apparatus
this is done by a grid not far from the
cathode. This grid provides intensity
modulation by pulses from some
U-H-F source such as a small Mag-
netron which requires amplification ;
but other valves, particularly the
Klystron, obtain their impulses
through the resonator instead of
through the beam, so at this point we
may profitably consider the ways by
which this can be arranged.

Input and Output Terminal Devices.
—Ideally the ‘‘ Hohlraum " resonator
of any shape is a completely enclosed

@)
Fig. 2.
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such as an antenna.- For very short
waves this might be a tiny dipole
situated at the focus of a metallic
mirror for highly directional projec-
tion. Further, for receiving signals it
is often desirable to

excite the resonator .

divergence and convergence of the
electron paths may be utilised to en-
sure that straying is corrected at each
stage. The power advantage of such
tubes compared with conventional

without  mounting
Haeff’s grid in the
beam  itself. A
coupling loop or a

. - A B
probe is commonly  4TT ¥ +1 11+ i+
used for all - these N YT W
R = o)
Fig. 3. Induction of ’: “:'\ ,” ! "-‘“\ "’,': "\ \
the image charge by - LR o SIS 4 i

an electron moving
along a cathode-ray
beam in a duarter-
wavelength re-
conator.

connections” between internal and ex-
ternal fields.

A probe, consisting of a straightrod
projecting into the resonator at such
crientation as to lie tangential to pos-
sible lines of electric force, can be a
convenient terminal for exciting the
electric field in various modes of
oscillation. A closed loop, on the
other hand, provides coupling with
the magnetic field if its orientation
allows it to be linked by magnetic
lines; the. degree of coupling may
therefore be adjusted by rotating the
loop into different directions. In find-
ing that one end of such a loop can
be in metallic connection with the
resonator’s surface, we are reminded
that the entire ‘‘ Hohlraum '’ and its
terminal devices are at a common

. potential so far as DC is concerned.

Limitations.—Much of the research
and the literature dealing with beam-
excited resonators is occupied with
the focusing of the beam and the
attainment of initially homogeneous
electron velocities: in the complex
fields of a region like the ‘“ gap’” there
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Typical quarter-wavelength resonator with gap in tunnel. Conditions are

similar to Fig. 1 and (b) is }-cycle later than (a).

space, the region of the field being
perfectly shielded, there being no field
outside, but for practical purposes it
must be coupled to its output load

is sharp bending of the electric lines
and scattering of the stream both in
intensity and velocity. With carefully
designed electrodes and resonator,

valves will be sacrificed if the elec-
trons actually “touch the resonator,
not only through impact heating but
through the secondary electrons
emitted at such contacts.

Haeff and Nergaard claimed their
device as a wide-band amplifier. This
is probably justified since, if the input
frequency is altered, amplification can
still be maintained if the accelerator
voltage is adjusted so that the greater
number of electrons still cross their
gap at the suitable instant for de-
celeration ; but in constructing a A/4
resonator for a given frequency it is
not easy to decide which is the
““length ** of line to mark the quarter-
wave distance. Is the ““gap’ to be
included or excluded? The lines of
force in Fig. 2 bend too gradually to
decide this question, and rough cal-
culations have been based on adding
a loading capacity at the gap to
modify estimations of the length.

Hansen devised an ingenious but
complicated "way of improving on
these . calculations, but it is often
necessary to introduce some tuning
device or to modify the calculated
voltage if high ““ Q’’ is to be attained
at the desired frequency.

To obtain high ““Q’’ in A/4 reson-
ators used for the generation of U-H-F
there is the same problem of uncer-
tainty, or even broadening in the fre-
quency spectrum. This is one of the
reasons why the-Klystron, to which
we now turn, has been more used.
Unlike the Haeff tube which amplified
a grid input, the Klystron can be a
generator as well as amplifier; but it
employs a radically different kind of
resonator as well as different input
coupling. The design has been con-
sidered difficult to understand, but we
suggest that it becomes clearer when
approached by extending a little the
ideas implied in Haeff’s amplifier.



Velocity Modulation.—Suppose that
the input of impulses to the grid in
Haeff’s amplifier were removed, so
that there were no periodic intensity
modulation and nothing to amplify.
Instead of groups of electrons crossing
the gap at the correct time foi de-
celeration there would then be a
steady stream approaching the gap
from the gun side, but it would be
unable to convert its energy into oscil-
lation so long as it remained homo-
geneous. Actually no stream is per-
fectly homogeneous in velocity or in-
tensity, and the least fluctuation in
either must result in some degree of
potential fluctuation across the gap.
These fluctuations will not build up
to great amplitude if they originate
only in random irregularities of the
stream, but if one of the coupling
devices described above is allowed to
feed U-H-F direct to the resonator a
periodic slowing and hastening of suc-
cessive cross-sectiens of the stream
will occur.

Consider what happens if the beam
containing such enforced non-uni-
formity is allowed to progress beyond
the resonator, and the final collecting
electrode of Haeff is replaced by a
““drift space’ ending in a second
resonator and gap before any of the
beam is gathered into a collector. The
non-uniformity, or deceleration and
acceleration of different succeeding
regions of the beam, will constitute

. velocity modulation, a tendency for
the electrons to sort themselves into

Fig, 4. Distortion
of spherical re-
sonator to a

practical form
with shorter elec-
tron path.

bunches because some have become
able to catch up their predecessors and
leave behind their immediate fol-
lowers. If the ‘‘drift space’’ is long
enough for these separations to reach
(and not to over-reach) a maximum,
the beam arriving at the second reson-
ator will be bunched into groups: an
intensity modulation produced here
by velocity modulation from the first
resonator as effectively as it was pro-
duced in Haeff’s tube by input to the
grid. )

If the second resonator can build up
a field, some fraction of whose power
output is fed back in order to exgite
the first resonator, the whole device
regenerates any initial inhomogeneity
in the electron stream, and forms an
oscillator which can be a source of
high power at U-H-F. If, on the
other hand, an external source such
as a generator or receiving aerial feeds

Wireless World

the first resonator, the system can
function as an amplifier or as a
detector.

The two resonators are known at
Stanford University, Califernia, where
they were first combined in this way,
as ‘““buncher’ and ‘‘catcher,’”” in ac-
cord with what we have described as
their working in mutual interdepen-
dence. The whole valve has become
known as a Klystron (from the Greek
verb ‘“klyzo,”” expressing the break-
ing of waves on a beach).

The Toroidal Resonator. — The
brothers Varian first made tubes of
the Klystron type. In selecting shapes
for their resonators, which they called
rhumbatrons, they chose a very dif-
ferent design from the \/4 line of the
Haeff tube, which had been derived
from transmission line conventions. A

" hollow sphere has always had mathe-
matical conveniences, but its natural
frequency of resonance is that of a
wavelength A=1.14d, where d is the
diameter. The time to complete a
whole cycle of oscillation would be
AJc, where ¢ is the velocity of free
radiation, 3x 10" cm. per sec. The
field will reverse in half this time,
0.57d /¢ ; but electrons can move with
speeds up to any fraction of ¢ and can
never actually reach ¢ even at the
highest voltage, a limitation due to
the fact (known to relativity physics)

LINES OF ELECTRIC FIELD

that the inertia of an electron
ceases to be a constant at high speeds
and increases so that at ¢ it would
have become infinite. Hence the time
to cross a sphere along a diameter will
be always greater than d/c¢, and no
electron will ever get across without
experiencing reversal of field. For this
reason a sphere is an unsuitable rhum-
batron for excitation by the transit
of groups of “electrons, since any de-
celeration effects will be partly can-
celled by a reversal giving accelera-
tion. -
The obvious thing to do is to
shorten the path across the sphere,
and the Varian brothers pinched in
their resonators by squeezing along
a diameter until the cross - section
(Contimied on next page.)

" metal case.
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GALPINS

ELECTRICAL STORES—,
21, WILLIAM ST., SLOUGH, BUCKS.

"Phone : SLOUGH 20855 TERMS : Cash with order

-MOTOR-DRIVEN ALTERNATOR, direct coupled, motor,

110 or 220 v. D.C. input, complete with starter ; alternator
output 220 volts, 50 cycle, single phase, 176 watts, fitted
governor ; mounted on teak beams and fitted handles for
carrying, condition as new, wear nil, size overall 40in. by
9in, by 1lin. Price £16, carriage forward.

DYNAMO, 110 volts, 60 amps.” shunt wound, interpole,
ball bearing, speed 1,750 r.p.m. continuous rating. Price
£15, carriage forward.

EX G.P.0. MORSE INKER AND TAPE RECORDER,
complete with actuating relay and tape reel, mounted on
mahogany base, clockwork model, in good clean condition
and perfect working order. Price £12, carriage paid.

SHEET EBONITE, size 12in. by 1lin. by 1/32in., best
quality. Price 4/~ per doz., post free.

ELECTRIC LIGHT CHECK METERS, well-known makers.
first-class condition, electrically guaranteed, for A.C.
mains 200/250 volts 50 cy. 1 phase 5 amp. load, 10/~ each ;
10 amp. load, 12/6 3 carriage 1/-.

D.C. ELECTRIC LIGHT GHECK METERS, 200/250 volts,
5 and 10 amps., in new condition and clectrically perfect.
/8, post 1/~

AUTQ. CHARGING CUT-OUT AND VOLTAGE REGU-
LATOR, ex-R.A.F., suit any dynamo up to 20v. at 15 amps.,

fully adjustable, with wiring instructions, complete in
3/8, post 0d.

X-RAY TRANSFORMER, 110/220 v. A.C. input; output
45,000 volts at 7 milliamps., as new, small portable type.
£12/10/-, carriage forward.

ROTARY CONVERTCR, vertical type, 220 v. D.C. input ;
output 150 volts at 150 watts, complete with transformer
for 110 to 240 volts, complete with starter, stand good
overload. Price £6/10/-, carriage forward.

AUTO TRANSFORMER, 1,500 watts, tappings 0-110-200-
220 and 240 volis for step-up or step-down. Price £5,
carriage paid.

110 V., BULBS 150 C.P., Ediswan screw fitting, half watt
zas-filled, 2/6 each, post free, or 22/6 per doz., post free.

FRACTIONAL H.P. D.C. MOTORS; for 110 volt and 220 volt
D.C. mains only, from 1/20th to } h.p., state size and
voltage required. Price 10/- each, carriage 1/-.

LARGE TRANSFORMERS for rewinding, rating unknown,
size 1 kW. auto. Price 17/, carriage paid.

LARGE TRANSFORMERS for rewinding, size 2 kW. auto.,
rating unknown. Price 30/-, carriage forward.

HIGH-VOLTAGE CONDENSERS, size 4in. by 4in. by 10in,,
1 mf. 4,000 v. working. Price 15/~, carriage.

HIGH FREQUENGY TRANSFORMERS, 75 v. A.C. input
at 300 cycles; output 5,000-0-5,000 v. at 500 watts,
Price 45/, carriage forward.

10 K.W. AUTO TRANSFORMER in case, 110 v. to 220 v.
or vice-versa, in new condition.. Price £15, carriage
forward.

AR PRESSURE GAUGE, 9 in. dia., scale 0-4,000 Ibs, per
square inch, in gunmetal, Price £4 each.

4-PIN BASE BOARD VALVE HOLDERS, good condition.
3/6 per doz., post frec.

3 K.W. AUTO TRANSFORMER, tapped from 0 to 100 and
then every 10 volts up to 300 volts, condition as new.

JPrice £10.

ROTARY CONVERTCR, D.C. to D.C.; input 220 volts
D.C.5 output 12-volts at 50 amps. D.C., ball bearing,
condition as new. DPrice £18 carriage forward, or 17/4
pass. train.

DOUBLE OUTPUT GENERATOR, shunt wound, ball
bearing, maker “ Crypto” ; output 60 volts at 5 amps.
and 10 volts at 50 amps., condition as new. Pricc £10
carriage forward, or 20/- passenger train. .

ALTERNATOR, output 220 volts, 1 ph., 50 cycles at
180 watts, will give 1amp. eas’ly, speed 3,000 r.p.m. ; self-
exciting, condition as new. Price £8 carriage forward, or
15/~ passenger train.

TRANSFORMER, input 230 volts, 50 cycles, 1 ph.; out-
put 1,100-0-1,100 volts at 220 milliamps. and 6 volts C.T.
three times, earth screen, wound to B.S.R., weight 32 Ibs.
Price £6, carriage passenger train 7/6,
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Electrons in U-H-F Valves—

reached the third stage in Fig. g4,
where the arrows show the path of
electrons through the resonator. The
final shape has a circular section per-
pendicular to the diagram, and is
reminiscent of a balloon tyre whose
bulging rim covers as much area as
the central plane of the wheel. The
evolution of this shape may also be
traced from successive distortions of
a transmission line, with the regions
of greatest current density area
stretched to provide greatest surface
area for the flow.

Bunching Mechanism of the Kly-
stron.—We can now picture more use-
fully some of the essential detail of
the complete Klystron, arranged (a)
as amplifier of external impulses, and
(b) as generator, by means of the

B

A
) (a)
Fig. 5. The Klystron: (a) as amplifier,
loops for the

alternative methods of coupling shown

in Fig. 5.

If a U-H-F impulse of small ampli-
tude, e.g., from a receiving aerial, is
fed to the coupling loop A, an alter-
nating field will be set up in its
resonator, since the loop is perpendi-
cular to the magnetic lines for the
particular mode illustrated in Fig. 4.
This field will impose velocity modu-
lation upon the electrons passing
through, as it is concentrated between
the grids G, and G, of the rhumbatron.
Since the gun and the first grid G, had
aligned the beam at right angles to
G, and G,, the parallelism and the
bunching of the beam is greatly
superior to that obtainable in the A/4
line, where the curved lines of force
have to effect -both” bunching and
focusing. In essence, the conception
of the hastening and retarding of elec-
trons is similar to that which emerged
irom the discussion of Haeff’s tube.
Final output is led away by the loop
B in the periphery of the second
rhumbatron. '

-When functioning as oscillator, the
feed back is effected by the third coup-

Wireless Weorld

ling device C. All these terminal de-
vices are miniature coaxial lines, so
as not to radiate or pick-up except
when they end in antennz.

It will be noticed that the concep-
tion of transit angle, found useful in
the earliest of these articles for
measuring a nuisance in conventional
valve design, here becomes equally
convenient for deciding whether
power is gained or lost, now that
transit time is being utilised to good
purpose. Let the first rhumbatron b2
excited by any means from outside a3
amplifier or from the second rhum-
batron as oscillator, then consider an
electron from the DC gun which hap-

- pens to pass the centre of the U-H-F

field just as the latter changes from
opposing to accelerating. Its own
.speed is little altered, but another
clectron a few degrees ahcad in transit

E
FROM - I
GUN :

SN

'
V

GO

{b)
A, B, C are coupling

(b) as oscillator.
magnetic field.

angle is decelerated, while another a
few- degrees later is accelerated. If the
length of the drift space is nicely ad-
justed, the two companions to the
original electron ahead and behind
have drawn nearer to it, while another
electron of unmodified speed passing
the grids 180 degrees earlier or later
will have its neighbours ahead and be-
hind drawing away from it ; hence the
regions of high and low intensity
succeed each other and drive the
second rhumbatron.

It is clear that the two resonators
must possess such phase difference be-
tween them that in the ‘ buncher’’
the field introduces its fluctuations
into the motions of the electrons with-
out net gain from them, while in the

““catcher ”’ the electrons mainly give
up energy to the field. To act as
amplifier the ‘‘catcher’” must gain

more than the buncher loses on all
counts, dissipative and otherwise.
Webster has shown that a maximum
of 58 per cent. of the DC power of
the cathode-ray beam could be con-
verted to U-H-F if the field strengths
in “the ‘‘catcher’’ were such as to

reduce the slowest electrons just to
standstill. He has also made calcula-
tions of ‘‘ de-bunching’’ and other in-.
efficiencies, knowledge of which is
invaluable when developing practical
apparatus.

For use as detector, a final grid
beyond the ‘‘catcher’” may bave a
potential nearly that of the cathode,
allowing a collector beyond just to
accept current: on arrival of a signal
input the velocity modulation process
results in a slowing of some of the elec-
trons which therefore fall to this final

"grid or back to the “‘catcher,” and

the collector current is observed to
drop.

It will now be realised that the over-
heating of conventional tubes at high
power is avoided in all these inductive
devices, since the electrodes which
accept power are not those which
accept current, and vice versa. For
this reason we are now able to convert
a large fraction of the power from a
heavy beam driven by kilovolts,
whereas at U-H-F the ordinary valve
is usually limited to fractions of a
watt. Transit time, the controlling
factor, as always, can be utilised and .
shortened at will by such high volt-
ages ‘as no conventional valve would
permit.

While the above simplified account
contains the essence oi inductive con-
version of DC power to U-H-F, the
acute problem of phasing for correct
use of transit time involves a vast
mass of development. before high
power becomes available. For
accounts of such details as have been
published, the following list of articles

~may be of service:—
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Haeff:  Electronics, TFeb., 1939.
Haeff and Nergaard: Proc. I.R E.,
March, 1940
Hahn and  Metcalf: Proc. I.R.E.,
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Barrow and Mieher: Proc. I.R.E.,
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Varian and Varian: Journ., Applied
Physics, May, 1939.

Hansen: Journ. Applied Physics, Oct.,
1938, Jan., 1939, March, 19309.

Webster: Journ. Applied Physics,
July, 1930. :

Paper Salvage
QUESTIONS sometimes arise as to the
> switability for repulping of paper or
paper-board that has been coated, im-
pregnated or otherwise treated for elec-
trical work. Where an appreciable

' quantity of such waste is available, the

problem can be referred to the Waste
Paper Recovery Association, 154, Fleet
Street, London, E.C.4. (Telephone:
Central 1345.) Where necessary a sample
of the material should be sent. Do not
forget that the need for salvaging every
scrap of paper is still a vital concern of
everyone.



LETTERS to

Technical Training

OST of Mr. Ledward’s remarks in
the April Wireless World on
Technical Training are based on a mis-
representation of a passage from my
letter in the February issue. I wrote:
. . ! three years’ thermionics is
equally absurd. My students acquire
all that is necessary in six hours, or
less.”” As thermionics is a small
branch of radio engineering, this state-
ment appears quite sound to me; but
in the hands of Mr. Ledward it be-
comes: ‘‘Subaltern’s statement that
he can train a person in a few hours,””
which is quite ridiculous, and bears no
resemblance to what I wrote.

In the light of this correction, some
of Mr. Ledward’s other points—as to
the type of work for which my stu-
dents are qualified and as to whether
they could pass the City and Guilds
Final examination—appear less im-
portant. In any  case, they could
hardly be discussed in public, but if
Mr. Ledward is still interested, I shall
be happy to communicate with him
privately. “SUBALTERN.”

Wire or Wireless ?

I FULLY appreciate the objections

raised by correspondents to Mr.
Eckersley’s ‘' pro-wire’’ suggestions,
but I feel that those suggestions can
be easily dismissed. The first pomt
made bv this dxs’cmgulshed engineer
in your January issue would alone
justify further consideration.

Many humbler workers than Mr.
Eckersley have been driven to adopt
similar convictions. I remember much
discussion being caused by a paper
read by me before an Educational
Association in 1926, - outlining a
scheme of ‘‘ wired wireless.”” Even at
this early date the system seemed to
many to offer the only solution for
overcrowding and interference with
essential services. ’

Should some such scheme (in, per-
haps, a modified form) serve to relieve
congestion, I do not believe that the
specific interests of any section of radio
personnel would arrest its develop-
ment. Surely no one can look forward
with satisfaction to a post-war orgy
of jostling side-bands.

I confess to some surprise at certain
remarks of Mr. J. W. Pollock in his
interesting letter, since the Association
he represents would be assumed to
have the safeguarding of all mobile

The Editor does not necessarily endorse
the opinions of his correspondents

the EDITOR

communications very much at heart.
I d6 not, of course, wish to be re-
garded as a champion of the mobile
services at the expense of other
facilities. I do not, for instance, con=
done the action of the authorities who
permitted 300-watt spark transmitters
to be fitted in coasting vessels in pre-
war days. E. C. WILLIAMS.
Handforth, Ches.

Extemporised Morse Practice
Oscillator

HOUGH I have been a constant

reader of your journal for some
considerable time, 1 cannot remember
ever seeing a simple means of obtain-
ing a morse practice signal from an
ordinary domestic receiver.

A device I am using at present con-
sists of feeding the anode end of the
external speaker sockets back to the
grid socket of the pick-up through a
o.ooor-mfd. condenser and a megohm
resistance. The condenser is on the
anode side, the key and the resistor
being plugged into the pick-up socket.
The volume control gives a very useful
range and the note obtained is very
suitable for the purpose.

Different resistances and condensers
will, of course, be necessary with cer-
tain receivers. I am using a 6Q7 and
25L6 amplifier for this experiment.
The arrangement still works satisfac-
torily when the external speaker ter-
minals are connected to the secondary
of the output transformer.

For sets without external sockets at

-all, an experimenter with only a little

knowledge should be able to find the
anode and grid leads and bring them
out to a plug so that he can easily
attach the key. D. SKLOVSKY.

London, S.W.14.

Morse Chal"‘t

UR publishers are issuing a Morse

Chart which has been prepared
by the staff of Wireless World to
meet the need of small groups of
AT.C. or Iome Guard wireless
trainees, and for similar training pur-
poses. The chart includes the morse
code alphabet and numerals in large
type. Information® on morse key
manipulation, instructions for wiring
buzzer practice sets and ‘hints on
learning the code are also given. The
chart, which will be ready shortly,
costs 6d., or 7d. by post, from Iliffe
and Sons Ltd., Dorset House, Stam-
ford Street, London, S.E.1.
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PREMIER RADIO

ELECTROLYTIC CONDENSERS
8MF 320 v. Wet 8an type, 3/- each.

26MF 25 v, ... ... 1/6 50MEF 12 v, ... 16
50MF 50 v, ...... .. 2/6 8ME 125 v.......... 1/6
U.S.A. Type Val‘ves 6VeG, 6K7G, 12/10 each.
G6ASGT, 14/1, GHOG, 6/9, 25L6G, 15/~ Many
other types available. Send for lists.
RESISTANCES

2,000 ohms 25-watt Res., with 5 Tapping Clips,
2/« each.

1 ohm - 195, suitable for Bridges, 5/- cach.
NEW PREMIER S.W. COILS

4- and O-pin types now have octal pin spacing,
and will fit International Octal valve holders.

4-PIN TYPE 6-PIN TYPE
Type Range Price Type Range Price
04 9-15 m. 2/6 06 9-15 m. 2/6
04A 12-26 m. 2/6 006A 12-26 m. 2/6
04B 22-47 m. 2/6 06B 22-47 m, 2/6
04C 41-04m. 2/6 06C  41-94 m. 2/6
04D 76-170m. 2/6 06D  76-170 m.  2/6
04E 150-350 m. 3/- CHASSIS
04F 255-550 m.  3/- MOUNTING
04G 490-1,000 m. &/~ OCTAL HOLDERS
04H 1,000-2,000 m. &/— 101d. each

Premier 2-Gang S.W. Condenser, 2x00015 mid.,
with integral slow motion, complete with pointer,
knob and scale, 10/6. -
SHORT WAVE CONDENSERS
Trolitul insulation. Certified superior to ceramic.
All-brass construction. Easily ganged.
15 m.mid 2/4 100 m.mfd 3/-
25 m.mfd. .. 2/6 160 m.mfd.
40 m.mfd. 2/6 250 m.mfd.
BAKELITE DIELECTRIC VARIABLE
CONDENSERS
0005 mf.

Suitable Tuning .or Reaction, 1/9 each.
S.W. HF. CHOKES
10-100 m., 103d

High- gr’lde Ple-wound type, 5-200 m., 2/6 each.

MOVING COIL SPEAKERS
Celestion, 8in. P.M. Speaker, 25/«
Goodmans 8in. P.M. Spealcr, 25/-
Plessey 8in. 2,000 ohms field Speaker, 15/-,
All speakers are complete with output transformer.

PREMIER MICROPHONES
Transverse Current Mike.” High-grade large output
unit, Response 45-7,500 cycles. Low hiss level,

23/-,
Crystal Microphone. Rothcrmel D. 105, 63/-.

PREMIER REPLACEMENT VALVES
4-volt A.C. types, 5-pin. ACHL, ACSG, 5/6 cach,
“LEARNING MORSE? ”

Then purchase one of the new practice Oscillators.
Supplied complete with valve, on steel chassis_ 27/6.
Practice key, 3/3, TX key, 5/9 Brown’s dephoues
17/6 pair.

3- Henry Chokes, 10/-,

PREMIER BATTERY CHARGERS FOR A.C
MAIN

Westinghouse Rectification, complete and ready for
use, To charge 6 volts at 1 amp. (also tapped for
2 and 4 v.), 29,6.

2v., 1a. (also tapped for.2 and 6 v.), 37/6
(; v. at %a. (also tapped to charge 2 and 4 volts), 48/~

MATCHMAKER UNIVERSAL OUTPUT
TRANSFORMERS

Will match any output valves to any speaker

impedance. 11 ratios from 13-1 to 80-1, §/7 watts

20/~ 10/15 watts, 26/~

PREMIER MAINS TRANSFORMERS AND
SMOOTHING CHOKES AGAIN AVAILABLE

Write for Deiails.

ALL ENQUIRIES MUST BE AcCCOmM-
PANIED BY 21d. STAMP.
ALL ORDERS LESS THAN 5/~
' 6d. POST EXTRA.

PREMIER RADIO CO.

ALL POST ORDERS to:
JUBILEE WORKS, {67, LOWER CLAPTON
ROAD, LONDON, E.5. (Amherst 4723.)
CALLERS to:

JUBILEE WORKS, or 50, HIGH STREET,
CLAPHAM, S.\W 4. (Macaulay 2381.)

169, FLEET STREET, E.C.4, {Central 2833,
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LONDON’S P~-A SYSTEM
’I‘HE success of London’s Warship’s

Week is largely attributed by the
War Savings Committee to the sound-
distribution system wused throughout
the week. Both speech and music
originated from a single source under
the joint control of the Post Office and
the B.B.C., who provided a normal
input into the lines at zero level
equalised to approximately 7,000 c/s.
From the studio, which
Faraday Building, the transmissions
were relayed to 18 points scattered
throughout the square mile of the City.

Due to the rather long lines that
were necessary, losses of up to 30 db
were encountered in some cases; in
others with shorter runs the received
level was only 6 db below that trans-
mitted, so that it was essential that
transmission measurements be made
and line losses tabulated. Balanced
attenuators were provided before the
input of the voltage amplifiers on each
site to reduce the level to about 1 mV
into 600 ohms, this being their normal
joading value.  Furthermore, these
amplifiers incorporated a 1o db lift at
7,000-8,000 cycles to improve the
clarity of speech and music trans-
mitted.

Tannoy 6o-watt amplifiers in tripli-
cate were provided at each ine
terminal to avoid any possibility of
failure, though in no case were more
than two required to deal with the
speaker load, due to the high conver-
sion efficiency of these units.

The speakers employed were re-
~actance-compensated PM horn-loaded
Tannoy units with built-in matching
transformers. Five watts per speaker
were needed for adequate coverage.

P. K. TURNER
‘VE regret to record the death of

Philip K. Turner, M.I.LE.E., at -

the early age of 53, on March 16th.
He was for a short time prior to
1925 editor of our sister journal,
Wiveless Engineer, which was then
known as Experimental Wiveless &
Wirveless Engineer, and was also the
first editor of our contemporary, The
Wireless Trader. X

“P. K.,”’ as he was known among
his friends, had a facility for the use
of mathematics and he successfully
brought it to bear upon problems
in wireless and acoustics. He was
associated with H. A. Hartley in the
production of the high-quality moving-
coil loudspeaker which bore their two
names ; also amplifiers and receivers.

was - in -

RADIO OPERATOR at the controls of

a U.S. Army Air Cotps bomber. Note
"the American method of keying with
the forearm supported.

SIR WILLIAM BRAGG, O.M.
HE regretted passing of Sir
William Bragg, O.M., at the
age of 79, on March 12th has removed
from the world of scientific research
a great and respected physicist.

Many have been the appreciations

of his great qualities which have
appeared in the scientific Press. Those
who have heard him lecture will agree
that he had an unusual aptitude for
simplifying complex questions.

His work in the fields of research,
which he did not seriously begin until
he was forty, has been deservedly
recognised. His extraordinarily wide
outlook in scientific matters made him
an able chairman of many committees
on diverse subjects.

“It is science itself, not.scientists,
that we are trying to lift to the high
places,’” is one of the utterances which
summarises Sir William*s outlook on
his researches. .

It was Sir William's appreciation of
the place of science in everyday life
and in industry that led him to accept
many of his appointments. From 1935
to 1940 he was president of the Royal

- Society, and at the time of his death

was director of the Royal Institution.

U.S. TELEVISION
HE result of the conference of the
United States Federal Com-
munications Commission to decide the
fate of television for the duration of
the war is not known at the time of
going to press.
Television is being used by the New
York civil defence organisations for
the purpose of training personnel.

_directed to South America.

NEWS IN MORSE

N addition to the normal broadcasts
of news in English for the
Continent, the B.B.C. recently an-
nounced the introduction of news
bulletins in morse. Transmitted at a
rate of approximately 12 words a
minute, they should be easily read-
able. Their main object is to ensure
the reception of news on the Continent

in spite of Germany’s efforts at
jamming.
The transmissions, which are

radiated for half-hour periods on 49.59
and 261.1 metres, are scheduled for
12.30 a.m. English, 1.0 a.m. French
and 1.30 a.m. German. The times are
GMT.

Readers are also reminded that
official news bulletins in morse are
radiated from the Post Office stations.
Although no changes have been made
since last we gave details of the
schedule, in these pages they are re-
peated for the convenience of those
interested in receiving them, if only
for practice purposes.

The call signs and the wavelengths
employed for = these transmissions,
which are intended for oversea, are { —

GIA:

BR: y .

The times (GMT) of the transmis-

sions and the transmitters used are ; —
130: GBR, GIA, GID, GIH.
1200: GBR, GAD, GIA, GID.
1600: GBR, GAD, GIA, GID.
1630: GBR, GAY, GBL, GID.
2330: GBR, GAY, GIIL.

For the transmissions at 1200 and
1600 the transmitter GIA has its aerial
The aerial
used by GBL for the 1930 transmission
is also directed to South America, but
this transmitter closes down at 2000,
and the transmission is continued by
GBR, GAY and GID. ’

BATTERY CHARGING

IN addition to the difficulties already

encountered by the service-man
regarding batteries, valves, com-
ponents and labour is that of the
serious delay in obtaining replaceumient
heavy-duty mercury-vapour rectifiers
for commercial battery chargers,
writes The Wireless and Electrical
Trader.

The maintenance of a large propor-
tion of the receivers in some districts
depends upon the uninterrupted opera-
tion of accumulator charging plant.
If this employs mercury-vapour recti-
fiers—as many do—then the shortage



of these valves, which is now making
itself felt, may well put-a large number
of sets out of commission for some
time.

The Trader points out that the
situation does not rest entirely with
the valve manufacturers, who already

have a long list of outstanding orders,

which they cannot execute. It would
be but a simple matter for the Board
of Trade, who has stated that it
appreciates the importance of main-
taining receivers, to give directions for
the manufacture of a moderate num-
‘ber of these rectifiers to meet. the
demands.

AMERICAN REPLACEMENT

) VALVES

THE production of a limited num-

ber of replacement valves for
receivers will be continued in the
United States. It has, however, been
decided to reduce the number of
major manufacturers of such valves
from the present seven to one or two.
In this way essential materials will
not be wasted in the production of un-
necessary old types of valves.

The production of valves is being
reduced in the same way as receivers
for civilian use. The present reduc-
tion is of 42 per cent. of the average
monthly output for the first nine
months of 1941. It is anticipated
that the cut will be increased after
April 23rd to 58 per cent.

TRANSMITTERS FOR BOMBER
DINGHIES

IN reply to a recent question in the

House of Commons asking whether
SOS . transmitters are supplied to
R.A.F. bombers for use in their rescue
dinghies, similar to those which have
been long in use in enemy machines,
Sir Archibald Sinclair, Secretary of
State for Air, gave the following
answer: ‘‘Wireless sets have been
issued for trial purposes for some
time. A set of satisfactory per-
formance is in production, and will
shortly be issued for general service.”

AMERICAN S-W
BROADCASTING

THE recent disagreement between
the American Government and
the owners of the country’s inter-
national short-wave stations is likely
to be settled in the near future. The
original plan, to which exception was
taken by the broadcasting companies,
called for almost complete control by
the Government.

It is learned from Broadcasting that
the alternative ‘‘ Paley Plan,”” which
is being considered by the special
Government committee, provides for
the grouping of the country’s short-

wave stations into two organisations, -

Wireless World

.thus maintaining the competitive spirit

which seems to be an essential part
of broadcasting in the States. = The
control of the stations would be left
in the hands of the present experienced
staffs, and would not be transferred to
a Government-appointed controller as
was originally planned.

There is, however, an objection to
the Paley Plan. It is that the

. country’s short-wave facilities are said

to be too limited to divide them.

IN BRIEF

News from China

By the end of April a .new broad-
casting station at Chungking, China, is
expected to begin transmissions beamed
on England. This was announced by
Mr. F. Y. Chai, of the Chinese Embassy,
when speaking at the Radio  Industry
Club luncheon on March 25th. . A
schedule of the transmissions of news in
English from the existing 35-k\V station
is given in ‘‘News in English from
Abroad.”’

Television Patents
Ax agreement between the R.C.A. and
the Don Lee Broadcasting System for the
interchange of television patents was
recently announced.

“The Greeks Had a Word for it”!

Tue use of the words “‘repair”” and
““overhaul ”’ by service-men is deprecated
by the Scottish Radio Retailers’ Asso-
ciation, as they may be misunderstcod
by the public to imply a guarantee that
a set should function satisfactorily for
some considerable time after having been
““repaired’’ or ‘‘overhauled.””  The
Council of the S.R.R.A., has strongly
advised the use of the words ‘‘service”’
or ‘‘servicing.”’

Swedish Listeners

At the end of 1941 Sweden had
1,550,000 licensed listeners, which, ac-
cording to statistics, means that every
fourth Swede has a licence. This indi-
cates that Sweden is maintaining her
position of first among European
countries in receiver density.

Pooling Valve Supplies

Tue possibilities of a scheme for the
pooling of valves by dealers is being ex-
plored by the Scottish Radio Retailers’
Association, the scheme being that ser-
vice-men who have certain types of
valves which they are not requiring may
sell them through the ““pool’ to those
dealers who require them and are un-
able to obtain them through the normal
supply channels.

Component Manufacturers

TuEe expansion, dispersal and changes
in methods of manufacture of com-
ponents introduced during 1941, which
are reviewed in the latest report of the
Radio Component Manufacturers’ Federa-
tion, are stated to be to an extent
scarcely equalled by any other industry
of comparable size and complexity. It
is a fortunate circumstance, the report

(Continued on. the next page)

ple pressure.

The ¢¢ Fluxite Quins’’ at work

** Don’t worry—I’ll mend it,”” cried EH,
““ Done worse things than this in my day.
Where on earth is that lad
- With the FLUXITE, begad ?”’
“ You’re standing on him !’ shouted they.

See that FLUXITE is always by you—
in the house—garage—workshop—
wherever speedy soldering is needed.
Used for 30 years in Government
works and by leadinz engineers and
manufacturers. Of Ironmongers—in

tins, 4d., 8d., 1/4 and 2/8.-

Ask to see the FLUXITE SMALL-
SPACE SOLDERING SET—compact
but substantial—complete with full
instructions, 7/6.

Write for Free Book on the art of
“ soft” soldering and ask for Leaflet
on CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE,

R T T P

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.

z .
R

THE FLUXITE GUN

puts Fluxite where you want it by a sim~
Price 1/6, or filled 2/86.

FLUXITE LTD.
(Dept, W.W.),
BERMONDSEY
STREET, S.E.1.

ALL MECHANICS W/ZL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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states, that in times of peace acute com-
pctltlon and the speed of technical de-

velopments combined to make the manu-,

facturers highly versatile and adaptable.

. Salving Batteries
A Xew department to deal with
salvaged dry batteries is to be created

ARMY-R,A.F.
CO-OPERATION.
The use of planes
for target spotting
has been consider-
able in the Libyan
campaigns. At
4,000ft. above the
target the pilot is
able to direct the
fire from the
battery, which may
be 6,000.yards from
the objective, via
the operator of a
RAF. mobile
ground station
similar to 1that
shown in this
photograph.

by the Aberdeen City Corporation. It
is stated that the prices offered for
salvaged batteries is such that the
creation of the department will be an
economic proposition.

Standard Servicing Charges

A system of standard servicing
charges is being considered by the Scot-
tish Radio Retailers’ Association. A list
of charges is to be prepared and sub-
mitted for consideration at a future
mecting of the S.R.R.A. Council.

Wireless World

HT Batteries : Price Increase

Ax increase of twenty per cent. in the
retail price of high-tension and all-dry
batteries marketed by members of the
Association of Radio Battery Manu-
facturers was introduced on April 1st.
The brands affected by the increase
are:—C.A.V., Drydex, Ever Ready,

Oldham, Pertrix and Siemens.

Rehabilitation Scheme

A ‘scaeME for the training of disabled
men and women from the Forces as radio
testers and repairers was recently in-
augurated at the Leith Technical College,
Edinburgh. This scheme, sponsored by
the Ministry of Labour and the Edin-
burgh Education Authority, which will
also provide facilities for the training of
civilians disabled as a result of enemy
action, is wunderstood to be entirely
separate from the rehabilitation training

for re-entry into the Army.
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News in English on Short Waves
Tue following schedule of the trans-
mission of news in English from the
B.B.C. short-wave stations will be in
operation when this issue is published.
The times are BST (2 hours ahead of
(J\lf) ) .
30.53, 25.53.
30.53, 25.53. .
. 31.32, 30.53, 25.58.
. 81.32, 25.58. ’
31.75, 81.55, 81.25, 25.53, 10.82.
48.43, 42.46, 41.49, 31.55, 30.06, 25.58,
0, 24.92, 19.82, 19.60, 19.51, 19.42, 16.84.
: .82, 16.84, 16.77, 16.64, 13.97.
: 95, .)3 10.82, 1‘)01 16.84, 1677 16.64, 13.97.
1 4211, 31.65, 25.53, 19. SZ, 19.66, 19.51, 16.84,
16.77.
: 81.55, 25.53,

19.82, 10.66, 16.84.
: 31.55, .31.25, 25.68, 25.53, 25.38, 19.82.
: 31, 32‘ 31.25, 30.53, 25.53.
1 49.59, 48.43, /11‘.)!) 41.49,
LEE. Wireless Section

A piscussion on ‘‘Post War Plan-
ning in Radio Communication’’ will be
opened by Sir A. Stanley Angwin and
Mr. H. Bishop, chairman of the Wireless
Section of the I.E.E.; at the last meet-
ing of the Section for the 1941-42 season,
on May Oth, at 6 o'clock.

Listening by Order

A DECREE recently published in Ger--
many orders that the personnel of public
establishments must at once suspond all
services to customers and remain silent
during the transmission of German and
Ttalian bulletins and special announce-
ments.

Record Sales

It iz reported from America that in
more than 110 million gramo-
phone records were sold, and the final
figure for sales of discs in this country
during last vear may also prove to be a
To-day, however, in England
the demand+is greater than the supply,
which has been curtailed by the scarcity
of raw materials {shellac is imported
mainly {from India and Burma) and
factory labour.

NEWS

IN ENGLISH FROM

ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station Me/s | Metres Daily Bulletins (BST) Country : Station Me/s | Metres Daily Bulletins (BST)
America French Equatorial Africa -
WNBI (Bound Brook) 17.780 | 16.87 | 4.0%, 5.0%, 7.0. FZT (Brazzaville) 11.970 | 25.06 | 9.45.
WRLA (Bound Brook) 9.670 | 31.02 | 8.0a.m., 10.45a.m
WR 15.150 | 19.80 | 4.0%, 5.0%, 7.0. India
WGI‘O (Eschenecta,dy) . 9.530 | 31.48 | 10.45 a.m., 10.07, 11 VUD4 (Delhi) .. 9.590 | 31.28 | 10.0 a.m., 2.30, 5.50.
WGEA (Schenectady) .| 15.330 | 19.57 | 3.15, 8.458%, 10.558% ©VUD3 .. . 11.830 | 25.36 | 2.30.
WBOS (Hull) . .. | 11.870 | 25.27 | 1.0 a.m. vUDs .. 15.290 | 19.62 | 10.0 a.m,
WBOS .. | 15210 | 19.72 | 4.0, 5.0, 7.0
WCAB (Phxladelphla,) . 6.060 | 49.50 | 7.0 a.m. Sweden
WCBX (Wayne) .. | 11.830 | 25.36 { 12. 8.30%, 9151, SBO (Motala) .. 6.065 | 49.46 | 11.20,
. SBT .. .. 15.155 | 19.80 | 5.0.
WCBX - . 15.270 | 19.65 307,
WRUL (Boston) 9.700 | 30.93 Turkey
WRUL 11.730 | 25.58 . am. 1. TAP (Ankara) 9.465 | 31.70 | 9.15.
WRUL 11,790 | 25.45 | 12.30 a.m.1, 10.30%.
WRUL 15,350 | 19.54 | 12.30 a.m.}, 6.0%, 10.30%. U.5.8.R.
WRUL . .. | 17750 | 16.90 | 6.0%. . Moscow 6.977 | 43.00 | 1.0, 7.0, 9.0, 10.30, 11.45.
WLWO (Cmcmnatl) .. | 15.250 | 19.67 | 7.0 a.m., 8.0 a.m,, 7,07, 8.07.
Vatican GCity
China N HVJ .. 6.190 | 48.47 | 9.15.
hungkin, 5.950 | 50.42 | 4.0, 6.15.
Chungking 9_4?() 3(1).88 4.0, MEDIUM-WAVE TRANSMISSIONS
11.900 § 25.21 | 10.0 am., 10.30 a.m,, ke/s Metres
11.30 a.m., 12.15, 1.30,)/lreland
2.0, 4.0, 6.0, 9.15. Radio Eireann. 565 531 |.1.46%, 6.45, 10.0.

It should be noted that the times are BST—two hours ahead of GMT-—and are p.m. unless otherwise stated. - The times of the transmission of
aews in English in the B.B.C. Short-wave Service are given at the top of the page.

* Saturdays only.

§ Saturdays excepted.

T Sundays only.

T Sundays excepted.



Book Reviews

The Cathode Ray Tube and Its Appli-
cations (2nd Edition). ‘By G. Parr.
Pp. 176+ XIL; 8o figures. Chap-
man and Hall, Ltd., 11, Henrietta
Street, London, W.C.2. Price
13s. 6d. :

The book can be divided into four
sections, dealing with the construction
and principles of low and medium-vol-

" tage cathode-ray tubes, time-base cir-
cuits, ‘applications of cathode-ray
oscillography, and a bibliography of
737 items.

Since the whole of this is contained
in a book of 176 pages, it is in the
nature of an introduction to the sub-
ject, and serves as a key to the large
amount of information on cathode-ray
tubes ~and their associated circuits
which is to be found in numerous pub-
lished papers ; it also serves as an out-
line handbook for those who use the
cathode-ray oscillograph as a ready-
made tool. A good feature is the in-
clusion of the less familiar circular and
spiral time-bases, and the description
of a number of applications which do

not require any time-base. There is

also a chapter on television, covering
on the one hand scanning systems and
synchronising circuits, and on the
‘other the brightness modulation of the
tube, including DC restoration. Typi-
cal of the thoroughness of the book is
the inclusion with several of the cir-
cuit diagrams of complete tables of
values of components.

It is stated in the preface that the
revised edition had to be prepared in
a limited time, and it must be ad-
mitted that one or two errors are to be
found in it ; however, even where they
,occur in circuit diagrams (e.g., the in-
put to the two transformers in Fig.
47), they are obvious to the know-
ledgeable reader. D. A, B.

Thermionic Valve Circuits. By Emrys

Williams, Ph.D., AM.I.LEEE. Pp..

174+ VIIL; 106 figures. Sir Isaac
Pitman and Sons, Ltd., Parker
Street, Kingsway, London, W.C.2.
Price 12s. 6d. :

The author is a lecturer at King's
College, Newcastle-on-Tyne, and this
book is based on lectures given to
third-year degree students taking their
B.Sc. in Electrical Engineering. The
theory of the operation and design of
thermionic valve circuits can be found
in several comprehensive books cover-
ing the whole of radio engineering, but
the author felt that there was a need
for a small textbook dealing exclu-
sively with this subject. At the present
time there are a very great number of

students in the coileges and technical '

schools studying this subject, and the
moment is certainly opportune for
bringing out such a book. Although
the author assumes the reader to have
a knowledge of mathematics and AC
theory, he devotes the first chapter
to a summary of the necessary AC
theory. Chapter II deals with the
valve itself and its characteristics, III
and IV with amplifiers, V with
Regeneration and Oscillation, VI with
Detectors and Rectifiers, and VII with
Frequency Changers and Modulators.
The description is always clear, and
graphical methods are used wherever
they are applicable to the determina-
tion of the performance of the various
classes of apparatus. It is unfortunate
that the author uses the word ‘‘ impe-
dance’’ throughout the book for what
is more correctly described as the AC
resistance of a valve. Some people use
““slope’’ or '‘differential ** resistance,
either of which is quite correct and
expressive, whereas ‘' impedance”’

~ should not be applied to something

which has no connection with induct-
ance or capacitance or frequency, but
is based entirely on curves obtained
with direct current and voltage. The
author seems very undecided whether
to call the grid voltage Vg or Vr;
it is first one and then the other, and
sometimes the text has Vg whereas
the Figure to which reference is being
made has V1 however, one soon be-
comes accustomed to it.
G. W. O. H.

Books Received

Radio Handbook Supplement.—This
book is intended to bridge the gap
between the current edition of The
Amatewr Radio Handbook and a con-
templated new edition, the preparation
of which is not feasible in the present
circumstances. There is a section deal-
ing with fundamental principles which
gives a complete ‘‘potted’’ course of
radio, emphasis being laid on subjects
having a special application to problems
encountered by members of the Services,
A section on radio mathematics is based
on a series of articles which originally
appeared in The IT. & R. Bulletin, the
official journal of the Radio Society of
Great Britain. Cathode-ray ~oscillo-
graphy, direction-finding and plotting
are given considerable space in the book.
The final chapter is devoted to data and
formule. Pp. 160, with numerous dia-
grams. Published by the Incorporated
Radio Society of Great Britain, 16,
Ashridge Gardens, London, N.13. Price
2s. Od.

Bristol Engineering Directory.—This
book forms a complete directory to the
engineering industry in the West of Eng-
land, and is issued by the Bristol Engin-
eering Manufacturers’ Association, 104,
Filton Ave., Bristol. Pp. 84. Price od.
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VORTEXION

50w. AMPLIFIER CHASSIS

A pair of matcheil 6L6’s with 10 per cent. negative feed-back is fitted
in the output stage, and the separate HT supplies to the anode and
screen have better than 4 per cent. regulation, while a separate
rectifier provides bias.

The 6L6’s are driven by a 6FG triode connected through a driver
transformer incorporating feed-back, This is preceded by a 6N7,
electronic mixing for pick-up and microphone. The additional
GES operating as fiest stage on microphone only is suitable for any
microphone, A tone control is fitted and the Jarge eight-section
output transformer is avajlable in three types:—2-8-15-30 ohms:
4.15-30-60 chms or 15-60-125-250 ohms. These output lines can be
matched using all sections of windings and wili deliver the full response
(40-18,000 ¢/s) to the loud cpeakers with extremely low overall
harmonic distortion,

CHASSIS 'with valves_and plugs.............. £1 7 1 0 0
Moving Coil Microp omes. ................. - £5 5 0
Chromijum Micro bone Stands from .......... £1 5 0

Many hundreds aiready in use

15w. AC & 12-VOLT DC AMPLIFIER

TYPE. CP2)

This small Portatle Amplifer operating either from AC
mains or 12-voit battery, was tested ky the *“ WIRELESS
WORLD,” October 1st. 1937, and has proved so popular
that at customers’ demand it remains unaltered except
that the output has keen increased to 17.2 watts and the
battery consumption lowered to 6 amperes. Read what
the * Wireless Werld *’ said :—

“ During tests an output of 14.7 watts was obtained without any
trace of distortion so that the rating of 15 watts is quite justifieds
The measured rezponse shows an upper limit of 18,000 ¢/s and a
lower of 30 cfs, Its performance is exceptionally good. Another
outstanding feature is its esceptionally low hum level when AC
operated even without an earth connection. In order to obtain
the maximum undistorted output an input to the microphone jack
of 0.037 volt was required. The {wo independent volume controls
enable one to adjust the gain of the amplifier for the same power
output from both sources, as well as superimpose one on the other
or fade out dne and bring the other up to full volume. The secondary
of the output transformer is tapped for loud speakers or fine
impedances of 4, 7.5 and 15 ohms,” Prices ]
AC and 12-volt CHASSIS with valves, etc £12 12 0

AC only CHASSISIwith valves, efe............ £8 18 6
Gauze Caselfor either chassis, 12/6 extra.

Plus 259, War Increase on all ahove prices.

Orders can only be accepted against Governmen! Contracts.

Vortexion Ltd., 257, The Broadway,
Wimbledon, $.W.19. ’Phone: LIBerty 2814
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Strange Phenomenon

AKING a look at the sun the other
day through the almost closed
fingers of one hand, I was thrilled by
seeing a gigantic spot near the middle
of his disc. I'd wanted to see whether
the great centre of disturbance that we
saw in February had come round again
into view. What I beheld was some-
thing even bigger and more clearly
marked. And as I watched, my hair
began tostand up on end, for before my
eves the spot started to move slowly
and majestically from the centre of
the disc towards the edge. For a
moment I couldn’t think what in the
name of fortune was happening;
there’s nothing in the rules which
allows for galloping sunspots! Then
" sanity returned, and glancing at the
intervening window pane I observed a
minute beetle thing making its slow
progress across it.  Curious that it
should have chosen to take a brief rest
at a point exactly between my eye and
the sun when I took the first look.

Good Short Waves

If the February sunspots played
havoc for a time with short-wave re-
ception, there was ample compensa-
tion towards the end of March in the
shape of a fine selection of SW stations
coming in with splendid strength and
very little fading. At my present
Army station the only receiving ap-
paratus available is an old ‘‘ broad-
cast’’, receiver with one of those
added-as-an-afterthought short-wave
bands. The tuning is coarse, jumpy
and about as bad in the way of back-
lash as any that I've handled. The
valves are pretty dicky and the whole
thing badly needs realigning. In other
words, not a very good set! But with
it I've been able.in the evenings to
pull in quite a bag of American and
other short-wave transmissions. I
only wish I had a communication re-
ceiver handy, for with goad apparatus
results must be wonderful. Perhaps
readers who are still lucky enough to
be handling Hammarlunds and Eddy-
stones and Hallicrafters will say what
kind of results they have had.

Your HTB Will Cost You More

IF you’re a battery user, your HTB

renewals are going to cost you
more, for prices are now up by twenty
per cent. However, it’s an ill-wind
that blows nobody any good, and the
need to economise in this way may
serve as a deterrent to those exasperat-

ing folk who switch their sets on when”

they get up and don’t switch them off
again till they go to bed. Indiscrim-
inate users of mains sets may also be
induced to cut down their listening to
reasonable periods by the proposed
rationing of domestic electric current.
A smallish mains set used for twelve

hours a day runs away with some- .

thing like 60 units a quarter and few
will have that much to play with.
Reasonable listening for, say three or
four hours daily, won’t make a great
hole in the rationed allowance of cur-
rent. In fact, one can easily offset it
by substituting a few 6o-watt bulbs
for 75’s, 40’s for 60’s and 25’s for 40's
about the house in places where less
brilliant illumination won’t be noticed.
What I did in my own home when I
was last qn leave may be found a use-
ful tip. I rummaged out some of those
double lamp-holders with a switch in
one branch operated by pulling a
string, and put them into bedroom and
living-room fittings. Where there had
been a 75-watt bulb I put in two 40’s.
If you don’t want a bright light you
use just one 4o0: if you want more you
pull the string and use both. The com-
bination of the two takes an extra five
watts ; but the single q4o-watt bulb is
so often sufficient that there is a real
saving. Similarly, a.40 and a 25 were
used to replace a 6o-watt bulb and

............. P L L e T T R LR LY

two 25’s one of 40 watts. I reckon
that the saving of current made in this
way will be more than sufficient to
supply all the household’s needs in the
matter of wireless programmes. One
other tip: you can still get (at least I
managed to the other day) 1o-watt
bulbs. These will often supply all the
light that’s absolutely necessary in
passages and entrance halls, and the
saving in price is considerable—Dbesides
simplifying black-out problems.

Golden Opportunity

WHAT an opportunity the war has
provided for that standardisation
of valve types which has for so long
been a crying need. Wartime con-
ditions have served to show us that
we can carry on with comparatively
few types. The number of different
kinds of valves being manufactured is
vastly smaller than it was in pre-war
days ; yet we manage to rub along not
too badly. When the serviceman is
called on to replace a dud of a type
no longer obtainable, he uses his in-
genuity and manages to make the set
work with something different, mak-
ing minor alterations in circuits or
components if need be. This shows
that we can afford to scrap a whole
host of valves which, though they had
been obsolescent for a long time before

issued in conjunction with “ Wireless World >’
' Net By
Price Post
“ FOUNDATIONS OF WIRELESS,” by A. L. M. Sowerby,
‘M. Sc. Thlrd Edition revised by G. Scroggie, B.Sc.,
AM.1 6/~ 6,6
“ RADIO LABORATORY HANDBOOK ”? by M G Scroggle,
B.Sc., AM.LE.E. Second Edition Revised and Enlarged .. 12/6 13/1
“ WIRELESS SERVICING MANUAL,” by W. T. Cockmg, ’
A.M.LE.E. Sixth Edition Revised and Enlarged ... 6/- 6/6
i “HANDBOOK OF TECHNICAL INSTRUCTION FOR ’
i WIRELESS TELEGRAPHISTS,” by H. M. Dowsett,
' M.LE.E., F.,Inst.P.,, M.Inst.R.E, and L. E. Q. Walker,
AR.C.S. Seventh detlon 27/6 28/3
‘“ WIRELESS DIRECTION FINDING,” by R. Keen, B Eng
Hons. Sheffield, A.M.I.E.E, Third detmn v 27/6 28/3
“ RADIO DATA CHARTS,” by R, T, Beatty, M.A., B.E.,, D, Sc.
Second Edition - . 5/« 5/3
“ TELEVISION RECEIVING EQUIPMENT,” byW T. Cockmg, . .
A.M.LE.E. . 8,6 o/~
“ RADIO IN’I‘ERFERENCE SUPPRESSION i by Gordon
W. Ingram, B.Sc. - 5/- B4
i “ LEARNING MORSE." Ninth Edition 6d. 7id.
{ “ RAPIO DESIGNER’'S HANDBOOK > Edited by F. Langford
' Smith, B.Sc., B.E 16/6 111
i “ WIRELESS WORLD » GREAT C]RCLE PROJECTION
| MAP 2/- 2/3 -
i B.V.A. LIS’I OF EQUIVALENT AND PREFERRED
! ALTERNATIVE VALVES 1/~ 1/1
]
H Obtainable from Leading Booksellers and Reilway
\ Bookstalls or by post (remittance with order) from
i
5 ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
t .
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the autumn of 1939, were still to be
found in makers’ lists. During the war
new sets have incorporated a com-
paratively small range of valves. The
public, in a word, has got used to a
reduced number of valve types and,
though it may have groused a bit, it
has not found that what almost
amounts to standardisation has in-
flicted any very serious hardship.

May It Be So!

The iron being thus hot, the time
to strike would seem to be when peace
returns once more. If makers of valves
will then ruthlessly prune their lists,
cutting out all types except those that
are genuinely needed, a big step for-
ward will be made. There will be a
still bigger one if they can get together
and decide on a future co-operative
programme.  Such action would be
greatly to the benefit of the man in the
street, for concentration by the manu-
facturers on a limited number of types
would undoubtedly mean lower pro-
duction costs and therefore (let us
hope!) lower prices. The public has
for years been shy of any receiver con-
taining more than four or five valves,
because it has feared the possible cost
of replacements, which might easily
exceed the second-hand value of the
set. Remove that fear, and the way is
opened for a new era in wireless, the
era of bigger and better sets.  Well,
here’s hoping.

- - -

~ Accumulator Charging

UMBERS of folk who have electric

light in their homes use battery
sets for one reason or another: a good
many, I know, were installed early in
the war by nervous people who got
the idea that electric light supplies
would be cut off .when bombing
started.  Anyhow, the battery set,
unless it's of the all-dry type, needs
‘a filament accumulator, and what with
(a) the calling-up of servicemen, (b)
the restriction of collections and de-
liveries, and (c) the requests made in
some districts to charging stations to
reduce consumption, it’s becoming in-
creasingly hard to ensure that second-
ary cells are “‘refilled” when neces-
sary. It's still possible to obtain
trickle-chargers ; some were advertised

recently in Wireless World. Most of

them deliver about half an ampere at
a little over z volts. They are simple
to use and cost very little to run. If

" there is electric light in the battery
user’s house, it may be well worth his
while to invest in one of these devices.
They don’'t cost much even in war-
time, and they are so small that
there’s no frouble about finding apl'xcc
for them
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COMMUNICATIONS DEPEND....

N countless instances quite in-

tricate pieces of apparatus are
wholly dependent on the proved

&m reputation and reliability of their
/‘L component parts.

All products from the House of Bulgin

are pre-eminent for superior design

BULGIN and workmanship, and every article

FOR bearing our Trade Mark has to pass
JACKS “exacting and exhaustive tests during
Large and comprehensive the course of its production.

range of Jacks, standard to
B.S.S. 666, fixing with single
2" hole to panels. 0.036—0.250”
thick ; single-, double-, and triple-
pole, with and without switching. .~ Trade on delivery until peaceful
Only 23" rear depth. ‘Panel-area’
taken up={;"x }” average. Best
bakelite insulation, nickel-silver
leaves, silver switching-contacts.

“The Choice of Critics”

We ask the kind indulgence of the

conditions. return.

A. F. BULGIN & CO LTD., BY-PASS RD., BARK!NG ESSEX.
TEL.: RIPPLEWAY 3474 (4 lines).
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GRID-BIASING ARRANGEMENTS

HE use of a grid leak will automatic-

ally bias an oscillator or amplifier so
long as grid-current flows, but should
oscillations cease, or the grid drive fail
in the case'of an amplifier, the biasing
voltage ceases and excessive space cur-
rent may destroy the valve. Again, the
method of deriving an automatic bias
from a resistance in the anode-cathode
circuit is subject to the limitation that
the bias actually applied to the grid
varies with the plate current.

In certain instances, as, for example,
in Class B amplification, or in a tele-
graph transmitter, neither of these
methods is satisfactory, because both the
grid current and anode current are sub-
ject to considerable fluctuations

As an alternative, it is proposed to
make use of the voltage drop across the
anode and cathode of a mercury-vapour
or similar gas-filled discharge tube, since
this is practically independent of the
current passing through it. A constant
bias will therefore be maintained on the
control grid of the main valve, irrespec-
tive of fluctnations in the output. The
gas-filled tube is included in the anode-
cathode circuit of the main valve in
place of the ordinary ohmic resistance.

Amalgamated Wireless (Australasia),
Ltd. Convention date (Australia), May
19th, 1939. No. 539003.

PIEZO.ELECTRIC COUPLINGS
TWO deep slots are cut out of the

opposite sides of a slab of quartz,
or other piezo-clectric crystal, so as to
leave two plates connected by an integral
strip or bridge-piece. A pair of spring-
pressed terminals make contact with
metal coatings applied to the upper and
lower surfaces of each of the plates. The
crystal then acts as a selective filter,
passing a frequency band which depends
upon the length, width and thickness of
the connecting strip.

It is not necessary for both plates to
have the same fundamental frequency of
oscillation provided the dimensions of
the bridge-piece are suitably chosen.
The device gives a flat-topped response
with a sharp cut-off at each end, even
to a frequency band which is measured
in cycles instead of kilocycles.

Standard Telephones and Cables,
Ltd. (Assignees of W, B. Bohannon).
Convention date (U.S.A.) June 8th,
1939. No. 540024.

CATHODE-RAY AMPLIFYING TUBE

THE figure shows a cathode-ray type

of tube which is stated to be par-
ticularly suitable for use as an audio-
frequency amplifier. Electrons from the
cathode C are focused into a stream of
elongated cross-section by a grid G, first
anode A, second anode Az, and a mag-
netic coil. M, on to a ‘‘divided”’ target
X, Y, Z. High-frequency oscillations
from a source O are applied to one pair
‘of deflecting plates D, whilst the signals
to be amplified are fed from S to a second
pair of deflecting plates D1. The output

RECENT
INVENTIONS

A Selection
of the More Interesting
Radio Developments

from the target electrode is fed directly
to the grid of a standard type of ampli-
fier V which is coupled to a loudspeaker
load. :

The secondary emission target is in
effect divided by a partition Z, across
which the electron stream is swung to
and fro by the deflecting voltages on the
plates D.” When the stream falls on the
exposed surface of Y or Z, the secondary
electrons are collected by an auxiliary
grid G1 which shares the potential of the
positive anode Ar. The target electrode
accordingly rises in potential.

CR tube arranged as AF oscillator.

When the electron stream passes on to
the surface X, an auxiliary grid Gz, at
cathode potential, throws the secondary
electrons back on to the target, which
accordingly drops in potential. The re-
sulting variations of charge are trans-
ferred to the grid of the valve V. Since
the cathode-ray tube thus works into a
pure capacity load, it is stated to be free
from {frequency distortion.

International Television Covporation,
Lid.; Nagy and M. ]. Goddard.
Application date, January 15th, 1940.
No. 5390061.

RADIATING A ROTATING FIELD
FOR ordinary short-wave signalling

the aerial system is usnally arranged
to radiate energy which is pre-
dominantly polarised, either vertically
or horizontally, according to the circum-
stances in view: In-certain methods of
direction finding or radio-navigational
systems, it is, however, desirable to
radiate a field in which the electric
vector is made to rotate constantly.

Such a field can, for instance, be pro-
duced by arranging, say, three radiators
at intervals of 120 deg. around a com-
mon support and coupling each of them
to the.supply line at points which are
separated by an electrical distance of 120
deg., the progressive phase-displacement
in the supply to each radiator then pro-
ducing the required result; or four radia-
tors may be arranged at go deg.

One of the difficulties in such a system
is to prevent undesirable reflection
effects, and an arrangement is shown in
which this is overcome by coupling
corresponding radiators in each stack or
tier of dipoles to a common transmission
line at points separated by an odd num-
ber of guarter wavelengths, so that the
reflection effects mutually balance out.

Marconi’s Wireless Telegraph Co.,
Ltd. (Assignees of N. E. Lindenblad).
Conuention date (U.S.A.), May 20th,
1939. No. 539602.

STAND-BY “SELF-STARTER”
RELAY
HE invention is concerned with-a
““watch-dog’’ relay, such as might

be used for automatically switching-in a
wireless receiver at the start of a pro-
gramme from a given station. Since the
relay must constantly be mhaintained in
a receptive condition, the use of a valve
would mean a considerable expenditure
of current. At the same time, the device
must respond to a weak signal

The suggested arrangement includes a
tuned input circuit coupled to the aerial
and shunted by a crystal rectifier in
series with a large condenser, preferably
of the electrolytic type. An output cir-
cuit parallel with the condenser is
normally kept ‘‘open,” but is closed
momentarily, every 15 seconds or so, by
a clockwork or spring-opetated contact.
When signals of the required frequency
are received, the condenser builds up a
considerable voltage until such time as
it can discharge through the clockwork-
operated contacts. When this occurs the
contacts are held closed by the signal.

Bush Radio, Ltd.; W. H. Havrison
and H. L. Fletcher. Application date,
May 15th, 1940. No. 540863.

The British abstracts published here

are prepared with the permission

of the Controller of H.M. Stationery

Office, from specifications obtainable

at the Patent Office, 25, Southampton

Buildings, London, W.(C.2 price 1/-
each.
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We are striking now, to forge the weapons of victory at
ever - increasing speed! Weapons as modern as the
methods now used to make them. The slow, deliberate
art of the armourer and blacksmith has given place to
the speed of the electric arc welder. In other ways, too,

electrical development has revolutionised our methods ;

~ PHILIPS

RADIO + X-RAY AND ELECTRO-MEDICAL EQUIPMENT + DISCHARGE LIGHTING
ARC WELDING EQUIPMENT AND ELECTRODES

LAMPS »

SOUND AMPLIFY‘ING INSTALLATIONS

WIRELESS WORLD

When the iron is hot . . .

Advertisements 19

for our armies, our ships, our hospitals and our factories,
it has provided the boon of X-rays; the many uses of
the sound amplifier; the efficiency of modern lighting;
the wonders of radio communication . . .and much more
besides. It is an inspiring story of electrical achievement
in which the name of PHILIPS is outstanding.

PHILIPS

=

PHILIPS LAMPS LTD., CENTURY

HOUSE,

SHAFTESBURY AVENUE, w.C.2



20 Advertisements Mav, 1942

CLASSIFIED ADVERTISEMENTS. The charge is 6/-
for each paragraph of 2 lines or less, and 3/- for every
additional line or part thereof, average 7 words to a
line. Each paragraph is charged separately.

Wireless World

THE PROPRIETORS retain the right to refuse or
withdraw advertisements at their discretion. They
are not responsible for clerical or printers’ errors

ADVERTISEMENTS for the June issue are ac- although every care is taken to avoid mistakes. Cheques
cepted 'up to First Post on Friday, May 8th, at and postal orders should be made payable to lliffe &
the Head Offices of Dorset House, Stamford Street, Sons Ltd. and crossed. Notes are legal tender and

ADVERTISERS may have letters, other than circulars,
addressed to numbers at this office. The words Box
000, cjo ‘‘ WIRELESS WORLD ”” must be paid for
and a further 1/- added for registration and forwarding
replies.

DEPOSIT SYSTEM.
to the Deposit Dept., ** Wireless World,”
House, Stamford Street, London, S.E.I.

Full particulars upon application
Dorset

cannot be traced if lost in transit.

London, S.E.l. or one day earlier at provincial Offices.

Ode -t
€
. : No. 15
. ECONOMISE

When we think of cars so comfy 3
As we sit on saddles bumpy,
We sort of come down earthwards
with a jerk.
But we can’t restrain a chuckle
As our belts we tightly buckle,
And sally forth on cycles to our work.

Now it really does seem funny,
That aitho’ we’ve got the money,
We needs must trundle daily on two
wheels.
Still, it’s no use turning crusty,
Even if our cars get rusty,
"Cos we’ve got to get our foes down
on their heels.

So pedal on and do your bit ;

1’1l help the lads and keep you fit.

Whilst, pro tem., motoring joys are
waived

Much ‘“juice *’ and rubber will be saved.

N1

Malkers of Transformers and Chokes
King’s Bidgs., Dean Stanley St.,
LONDON, S.W.1. ‘phone : ViCtoria 5035

-t

ARMSTRONG

We still have a limited number of new
and unused component parts, as below ;—

Genuine Low Loss 3-gang .0005 Tuning Condensers with Ceramic
nsulation, as fitted to our AW125 chassis, and can be used for
any purpose where a high quality condenser is required. Price
12/6. Or with dual ratio slow-motion drive, 17/6.
Aluminium Screens, 6} x 63in, with 8/16 right angle edge. Suitable
for constructing screening boxes, etc. Price 5/~ per hali-dozen.
Glass Tuning Scales, 7§ x4jin. Station names and metres,
Types to cover, 2, #and 4 wavebands. Price 3/6.

465 ke. High Q" IF Transformers, Litz wire wound, fitted
with Iron Cores and Ceramic insulated trimmers. Price 18/8
pair,

465 ke, Standard IF Transformers, Litz wire wound, completc
with trimmers. Price 10/8 pair.

Steel Chassis. Heavy gauge, cadmium plated and drilled as
follows :—Amplifier chassis, 15 x 15 x 3in., drilled 12v, Price 8/6.
Radio chassis, 12x7x3in., drilled 4v. Price 4/8. Radio
chassis, 10 X 7 x 2lin._ drilled 7v., 2 TF and transformer. Price 5/6.
Special EX P48 chassis, 10/6.

SPECIAL OFFER ! Amplifier Chass's in heavy gauge steel,
cadmium plated, 17} x10x3in,, drilled 13v., transformer,
choke and recessed at one enq for speaker. Also suitable for
experimental “ hook-ups,” Price 5/6. Postage 1/-~. Reduced
prices for cne dozen or over.

Lates! Type Wavechange Switches operated by Press Button
mechanism of robust construction. Suitable for switching aerial
and oscillator circuits on 4-wave-band receivers. KEqually
suitable for many other purposes, Supplied complete with
&nobs and bronze escutcheon. Price 8/6. .
Meta! Sereening Cans. Brand-new, 3lin. X 2%in,, complete with
bases. 4/8 per dozen. Postage 9d:

*
ARMSTRONG MANUFACTURING CO.
WARLTERS ROAD., HOLLOWAY, LONDON, N.7
"Phone : NORth 3213

- 2664, c/o Wireless World.
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Advertisers a-d . buyers are reminded that
under Defence - Regulations 1939, Statutory
Rules and Orders 1940, Number 1689, @ per-
mit (T 99 G) must be obtained before sale
or purchase of certain clectrical and. wireless
apparatus, particularly such wvalves and ap-
paratus as are applicable to awireless trans-
mission.

R N N N T IR R LI R

NEW B_EGEIVERS AND AMPLIFIERS
PYE Television Unit, brand new, 4 inch screen.
. Ideal for conversion to Oscilloscope. Compact
walnut cabinet, Contains 10 valves  and Cathode-
ray tube. First £18 secures.—H.P. Radio Services,
Ltd., 55, County Rd., Liverpool 4. [1020

£19/}0 Only —* Wireless World ” 2R.F. receiver,

with push-pull quelity amplifier chassis. 10
valves, including tome control stage, 8 walts triode
output, ideal for _quality repreduction irom radio
and gramophone, limited number; reduced price in-
cludes all valves.—Bakers Selhurst Radio, 75, Sussex
Rd., South Eroydon. [9s09

RECEIVERS & AMPLIFIERS-SECONDHAND. ETC.
ROPHY 6, as new; what offers?—Box 2667, c/o
Wireless World. {9990

H.M.V. 658 Armchair Model, perfect, 5 spare valves;
- offers.—~Box 2666, cjo Wireless World. 9987

ALLICRAFTERS $X-24 “ Defiant " for sale, good
condition.—Offers to Box 2673, ¢/0 Wireless World.

M.E.69, performance and appearance as new,
a with Magnavox LOin. speaker to match; 45gns.—
G3YK, 32, Emerson Av., Middlesbrough. 19996

DE Luxe Communication Receiver, 11 valves, 5
waves, push-pull output,

d A.C./D.C., new, lab.
built: 32gns.—49,” Clifford Ave., Ln/ndon: 5.Ww.14,

[1009

DDYSTONE - Communication - Receiver, 9-120

metres, electrical band spread, crystal gate, R
meter, B.F.0,, ete., ete., speaker. Also R.M.E. D.B.
20 image rejector, preselector 9.550 meires, whole
outfit u{msed; £75; no oifers.—Write W. Young,
Shirley Goss, Chesswood Ave., Hurstwood, Felpham,

Bognor. figis
“7 E Offer Cash for Good Modern Communication and

All-wave Receivers.—A.C.S. Radio, 44, Widmore
Rd:, Bromley. {9948

ILOT 10 Valve 108, Trophy 8, or similar short
waver.—342, Compton Bldgs., E.C.1. [9997

“ IRELESS WORLD " Communication Receiver.
~Particulars and price to Box 2665, ¢/o Wire-
less World. 986

‘NfANTED Urgently, short wave set with beat oscilla-

tor, Hallicraﬁters or similar, good condition.—
Bradshaw, 63, St. James St., Burnley. (9998

WANTED Urgently by Army Signals Officer, a

modcm. communications receiver; state make,

type and price to Box 2668, c/o Wireless World.
[9992

° Wanted

EW or Used Receivers, Amplifiers, Meters, Con-
-\ verters, Radio & Electrical Accessories,  Very
high prices paid for really clean apparatus.— Phone’
Gerrard 4447. {9696

ONDON CENTRAL RADIO STORES Will Pay
good prices for Receivers, Radiograms, Amplifiers,
Dynamos, Converters, Test Equipment, Electric Gramo-
phone Motors, and all Radio and Hlectrical Acces-
sories.—London Central Radio Stores, 23, Lisle St.,
Lendon, W.C.2. Gerrard 2969, . 6

NEW MAINS EQUIPMENT
ORTEXION Mains Transformers, chokes, etc., are
supplied to G.P.O., B.B.C,, L.P.I"B.; why not
you? Imitated, but unequalled Orders can only be
accepted against Government contracts.

ORTEXION, Ltd, 257, The Broadway, Wimbledon.
London, 8.W.19. ’Phone: Lib. 2814. [es42

. Wanted
ELIMINATQR Wanted, with or without charger,
state price, make, model, metal rectifier.—Box
. [9933

HOME RECORDING
PERMAREC Home Recording Unit Tor 6in. Dises,
complete tracking device and cutting head, easily
attached to seb or radiogram; price £3/10.—Box 2662,
c/fo Wireless Worla. 1021

TvEE NI LRI NN R R EXRN RN

O

UNITS with Twin Dia-
phragm — Present price
ex Works £15 .15 . 0.

It requires 2 horn and
R with A.C. a rectifier.
1 Perhaps you want 2 VOIGT Loudspeaker or Pickup.
2 Really you should buy Savings Certificates.
. Labour Costs } determines whether prices
3 Ratio === 1L AR
Labour Output/ will rise.
4 Post-war unemployment can be reduced. .

RIGHT-THEN HERE’S

UR SCHEME

Order NOW for post-war delivery.

Buy Savings Certificates with the money,
pro ten. «

Confirm that you have reserved the necessary
number,

We will supply at the retail price ruling on
date of order, unless increase exceeds 259,
when we pay first 259, of increase,

E Customer has right of cancellation any time.
Help to secure Victory in 1942. Therealter,
encourage enterprise, keep the money circulating and

so maintain employment.
Please note—serious delay in dealing with correspondenice.
VOIGT PATENTS LTD.

THE CO URTS, SILYERDALE, LONDON, S.E.26.
Telephone S Y Denham 6666

O 0w

J E
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oV
I
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M
N:
RELIABLE AMPLIFICATION N
The TRIX ELECTRICAL COMPANY LTD,
65, Bolsover St. London, W.1.Euston 5471 D T

——A NAME THAT HAS STOOD THE TEST=——
H. J. PHIPPS

Motor Watey & Cloch Wuher
FAMOUS FOR REPAIRS TO THE TRADE

Small Accurate Repetition & Press Work.
Original firm Estd. 1870, London & Watford.

Estimates per return for Car Clock Repairs. .

33a, HIGH STREET, RUISLIP, M!DDX.
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NEW LOUDSPEAKERS . F H. WILSOA\’, §1-52, Chancery Lane, London,
BAI"‘PS Brand New Surplus Speaker Bargains. ’Phone; Hol. 4631.
WO(:&\G 0.0005mid. Variable Cond first-
EYERY Music Lover Intercsted in Realistic Repro AnOTher T class precision job, ceramic 1;’12;11(21?);‘5 :‘rft(h
duction should write for free descriptive leaflet special slow motion drive, no backlash or slip, mounted
now. on metal frame, rubber sprung (no tnmmevb) new,

£3,’10; usual price £5.~Brand new super quality
triple cone speaker, permanent magnet model;
exceptional bargain; limited number.

BAK[ZRS SELHURST RADIO, 75, Sussex Rd., Sth.
Lroydon. {1017

_ SECOND.HAND LOUDSPEAKERS
1811\‘. Baker Super Cinema Loudspeaker, 50 volt

field, offers; ‘ Tannoy’ giant projector, flat
flare, ¥ P.A., louwdspeaker, 15 ohms.,, used six
tinres; oncr “anied -~Aspinwall, Main Rd,, Winder-
mere. (9994

. Wanted
00D Class 10in. Energised Speaker.—Full details,
Hayes, 20, Harold Ave., Belvedere, Kent. [1015

4C)IN. Projector, horns and 72in. horns wanted,
C A wlso units to fib same, suitable P.A.—~Aspinwall,
Windermere. [9995

. TEST EQUIPMENT
I, Oscillator, economical variable frequency oscil-
lator design for disposal. —Bo‘( 2669, c/o Wireless
World, [1000

ODEL 7 Avometer, in case; Avodaptor, Avo-
coupler, all as new; offers.—Box 2674, ¢/o Wire-
fess World. {1016

¥

ITS.—RF and AF Oscillators, multimeters, shunts,

multipliers; v.v, meters; Dridges, metal cases,
etc., stocks now very HNmited—Maclachlan and Co..
Stratk {10 003
ORTABLE Double-beam C R Oscillograph, elec-
trical replica Cossor 339; high sens ty a.mnh»

fiers. linearised timebase, coue(t(d tube; complete un-
usci; hizhest offer above £50 secures.—Box 2671,
c/o Wireless World. [1005

MORSE EQUIPMENT
ULL Range of Transmitting Keys. practice zefs and
equipment for Morse training.—Webb’s Radio, 14,
Sohoe St., London, W.1. 'Phone: Gerrard 2089. [9553

. Wanted .
TUTO-DOT Transmitting Key; any condition con-
sidered.—155, The Avenue, Tottenham, N]iz 1
. 014

VALVES
: VALVES.—Thousands in stock; send regquirements,
s.a.e.—Davies, 28, Mount Vernon Cres., Barnsley.

Wanted
ALVES Wanted, any quantity from one upwards;
also test equipmen! service sheets and spares.—
J. Bull, 4, Melthorne Di:.ve, Ruislip. [9732

CABINETS
WTE Regret That, owing to all our employees having
joined H Forces, we are unable to accept
orders for cabinets except to callers. Limited stock
only. We have a large stock of radio components.—
1, L. Smith and Co., Lt , 289, Edgware Rd., London,
W.2. Tel.: Pad. 5891 9683

COMPONENTS—SEGCONDHAND, SURPLUS, ETG.
SOUTIIER\ RADIO’S Wireless Bargains,
7/6-—Assorted components contained in attractive

permanent box, 2 volume controls, 9 assorted
valve holders, 12 assorted condensers, 6 resistances.

choke, wire, plugs, circuits, 7/86, postaee 7d.; Ormond
loudspeaker units, bal 'mcod armature, 4pole 6/6;
small unshrouded type, 3/-; Ace P.O. microphones,

complete with transformer, 6/6: Telsen No. 6 Radio
Maygazines, complete with 4 cucmts 9d., post free;
wireless crystals, 6d. each, 5/6 dozcn Telsen binocu-
lar H.P. chokes, 1/6; 751t. covered wire, suitable for
aerials, etc., 2/6.

1 6 —M zwncts very powerfal, small circular mag-

nets, 4in. diameter, 9in. thick, 1/6 each,
15/- dozen; mam more bargains for callers. Please
add exira for postage

OUTIIERN RADIQ SUPPLY Co.,
London, W.C.1. Gerrard 6683.

0. 8 Alldry 45 Volt LT, Batteries; 4/8 each plus
1/1 Purchase Tax. —Box 2663, Wircless World.
9932

JSPEAKERS.—Rola 8in. P.M. less trans.,, 17/6; with
trans,, 21/-; Electrolytics 500v &mid., 4/6;
g+8mid., 8/6; 16+8mid. (can type), 6/6; 25mid.
25y, tubular, 2/3; transformers, resistors, etc., all
brand new stock; s.a.e.—Radio {Inst.) Service, 116,
Littleheath Rd., Bexleyheath, Kent. [9991

C()ULPHOL\'E Radio, New Longton, nr. Preston.—
! Brand new goods only; 8in. Plesseyv and Good
mans P.M, speakers, with transformer, 22/6; eleciro-
lytics, 500v. 8 mid. 4/6, 8+8 mid. 8/6, '50 mfd. 50 volt
3/3; "Erie 1-watt resistors, all values, 8d. each; push-
back wire, 100 ft. coil, 6/-. S.A.E. for stock h[st .

B 100

48, Lisle S8t.,
{1010

65-watt

SOLON

This 65-watt industrial
type SOLON is fitted
with an oval tapered
bit—a popular shape
for all general
work. Pencil bit
typesand heavier
models are also
available.
Details of this

and other models
sent on request.

Due to heavy
demands, it is
necessary to order
well in advance to
avoid disappoint-
ment in delivery.

MADE FOR
USUAL

STANDARD

- VOLTAGES

W. T. HENLEY'S TELEGRAPH WORKS CO. LID,
Engineering Dept., Milton Court,
WESTCOTT, DORKING, SURREY,

He Learned CODE

the CANDLER way !

If, as a result of reading this adverusemen* you send for a

copy of the Candler “Book of Facts, you will also

receive in the form of ““extracts from letters " convincing
proof of the excellence of Candler training.

Hereis anextractfrom aletter sentinby Ref. No. 3171.—R.G.S,
“ NOW IT’S THANKS TO ¢ CANDLER
SYSTEM’ THAT I’'M WORKING WITH
THE GREATEST OF EASE AND CON-
FIDENCE WITH SOME OF BRITAIN’S
CRACK OPERATORS AND | FEEL
‘RIGHT AT HOME > AMONG THEM.”

This Candler student has secured a Government post as

a Telegraphist.

In the ‘' BOOK OF FACTS,"” which will be sent FREE on

request, full information is given concerning the subjects

covered by all Candler Courses.

JUNIOR Scientific Code Course for beginners, Teaches

al! 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 Typewriting for those who want

to become expertin the use of the typewrlter for recording

messages.
Terms : Cash or Monthly Payments.

COUPON ——————==="="""7]
! Please send me a Free Copy of Candler **Book of Facts.” 1

Post Coupon in 1d. unsealed envelope to London Manager i
THE CANDLER SYSTEM CO. (Room 355W), |
121 Kingsway, London, W.C.2 i

Candler System Co., Denver, Colorado, U.S.A. |

Ly

boxedy 7/6 each,

T\VO -GANG 0.00005mid. Variable Condensers,
aniic insulaticn, small standard type,
cient (no trimmers), new, boxed; 6/- each.

WO-GANG 0.0005mfid. Vanable Condensers
mal
T standard type, with anmcrs few nbo:eclsv;/}

cer-
very effi-

each.
THREE GANG  0.0005mid.
standard type; 4/6 each

OLID Dielectric oOOOSmid Variahle
ondense
suitable for reaction or tuning; - 7d. (eachen "

Variable Condensers,

ERTAL Series (ondcmers T rti
CSwiteh; 5] e preset m?h shorting
E/I -&I\S ’Iransiormers 350-0-350v., 80-100m.a., 4v.

4v. 2a., screened pmnar\ input 200-250v.

AC £l cach.
MAI\S Transformers, Phillips  300-0-300v., BOmJL,
ek 6.3v. 5a., 4¥. 1a., input 110-240v. A(/ 17/6°
RANSFORMERS, L.F. intervalve, various makes
and ratios; 5/- each.
I.F ’l_ransfoxmers, 465 Kc (unscreened and without
trimmers), new; 3/- each,

})HIITIPS 180 KL Intermediate Frequency Trans-
formers, alr space trimmners; 1/6 each.
AINS 1.7, Chokes, for interierence suppression;
1/3 each.
F. Choxes, 20Hy, 100m.a.; 10/- each.
STANDARD Broadcast IILF. Chokes; 2/6 each.
SHORT Wave Chokes; 1/6 each.

IIOR'II‘ Wave Double Wound Filament Chokes; 1/-
each.
B I Tubular Condensers, N.I, 0.0001, 0.0002,
0.0003, 0.0005, 0.005, 0001 005 5d. each.
{C.C. Tubular (,ondensexs 0.00015, 0.01, 0.05, 5d.
. each; 0.1, 7d. each; a. 25, 11d. cach 0.5, 1/3
eaci,

TCC Tubular Electrolytic, 25mid. 25v, 1/6 each,
50mid. 25v. 1/9 each, 25mfd. 50v. 1/9 each,
5Cmid. 12v 1/6 each, 2mid. 250v. working 1/6 each.
ICA Condénsers, 30mid. and 0.0C05, wire-ended,
6d. each; assorted mica rondensers 0.0001 to
tag or termmal type; 8d. cacl.
AI\SBRIDGL Type Paper Condensers, 0.25
4mid., irom 9d. to 3/- each; various makes.
CERAMIC Preset Padding Condensers; 6d. each.

0.01,

lo

OLUME Controls, 500,000 ohms, with cwmh new
4/6 each; also 100 000 ohms and 2,000 ohms
centralab midget type, 5/» each.
HORT and Medium Wave Band Coil, in aluminium
can, with small ceramic trimmer, new; 2/- each.
PHILLIPS Dual Range Aerial Coils (no reaction),
with air space trimmer (circuit); 1/6 each.
HILLIPS Three Waveband Oscillator Coil, 3 air
space trimmers, circuit; 3/- each.
TAPPED Mains Dropping Resistances,
ohms, standard for Pye, Lissen,
3/6 each
ERRANTI Wire Wound Resistors, cartridge type,
with holder, 2/6 each
ESISTORS, different
1-3-watt 4d. each,
each.
EX Type Switch Um[s 2-bank, 4-pole, 3-way, used
but perfect; 1/- eac
YAALEY Type Switch LO( ators; 6d. cach

TRAIGHT Line Drive and Dial, 3 wave band; 1/86
h each.

approx. 800
etc., 0.2amp.;

values,

Yi-watt
Lh-watt 6d.

2d. each,
each,

1-watt 8d.

ELLULOID, dials only, ‘‘Selmer,” calibrated 3
wave band, coloured; 3d. each.
LEEVING, red, black, vellow, blue, green, brown,

good quality; 4%¥»d. per vard length
-WAY Battery Leads; 1/- each.

HEADPIIONE Cords, new; 1/- each.

ERMINALS, telephone. nickel plated, 3d. each;

also palent spring type for quick attachment of
wire, 3d. each,

DIAL Lamp Ilolders, clip-on type, new; 4d. each.

ALVE Holders, English chassis type, 4-pin 4d.
each, 5- and 7-pin 6d. each; English Octal, 6d.
each; American U.X. type, 4-, 5-, 6- and 7-pin, and
Anternational Octal, 6d. each
AXOLIN Panels, flat, strong, &in.x9in.x18in.;
2/6 each.
E.P.U. or LS. Paxclin Strips, . complete with
plugs; 8d. each.

TERMI'\AL Strips and Group Boards; from 3d. to

1/
E)x']‘F‘\*SI()\ mel\er or Pl(‘}rul) Panel, complete
with 2-pin plug; 1/3 each.

STEEL drilled, strong; 1/3 each.
1}1 H. WILSOXN, 51-52, Chancery Lane, W.C.2.
. 3

Chassis, used,

1011
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=————ELECTRADIX

MORSE KEYS. Type B.1, a strong key, 5/~. Bakelite base type M,
6/6. A first-class key, type PF, phﬁed fittings, well balanced, 9/8.
The best key available is type IV, 12/6. Special (zoxernmenf,
extending folding Fuller Service Key, few only, 17/6.

BUZZERS. Bakelite cased practice Buzzers, 8/@, Neat brass
cased Buzzer, 4/6. Heavy type, Bakelite cased, 5/6. D.3 Buzzers,
multiple W'llldll]eb, no contacts, §/-.

AMPLIFYING RECEIVERS FOR BUZZER SIGNALS. Powerful
L.R. metal-ciad receiver, fitted no-flare horn, Dictograph, "#6.

CAMBRIDGE-TOWNSEND. Most tiny
and shrill Buzzer, Perfect for Wave-
meters, ideal for signals. High note
model “T ™ Diaphragm blade. Plati-
num Contacts. The smallest possible,
b
10
WORKS 1 h.p.
Electric Towel Rail,
sizes.
PUMP3. Small centrifugal, twin-piston, ete., with or without motors.
MORSE Inker,Recorders, ¢.P.O. type, £10.
MORSE]Trainers, direct key Tnker Recorders, £3 10/-.
TELEPHONES. We are often asked for the modern bakelite
handeoms and ean now offer a few of the G.P.0. type in brown at
27/6, and resting cradie stand 3/6. Midget L.R, Impedances, iron
cored, 2-coil phone type, 2/3,
MIKES. Metal-clad Mikes, can be used as they are, or in any cases
B/~ (1.P.0. Mike Buttons, specially selected, 2/6.
RELAYS. Single Pole No. 4A on-off, 2 volts phane type, 5j-.
No, 6 Relay, twin bobbin, ¢ volts 25 m.a. 3.P.C.O, 8/6. Relay
Movements, less contact blada, new, /6. Pock Thermometers in
metal case, useful in the Service, 2/8. Field Telephone Cable.
A few miles left, single or twin, Ceiling Roses, porcelain, with
< Scruit couplers, make good connect boxes, 6/6 doz.  Edison Steel
(‘el[s A8 in stock.
CIRCUIT BREAKERS. Various Ranges 1} amps. to 10 amps.,
maguetic trip, ironclad, 25/-,
ENGINES. Twin-cyl, Douglas fer direct coupling, magneto ignition,
governor, 23 h.p., £15, 1§ h.p., £12.
CLUTCH, 6 volt Fulton midget magnetic clutches, § h.p, with
gears: fine new precision job with ball-bearing brackets, 25/-.
SWITCH BOXES. Lucas 8-way, change-over and fuses, metal
cover, 3/6. 7-way push-button switches, R.AF. aero type, 2/9.
Rotary switches, R.I., 7 stud, boxed. Solenoids for remote control,
ete,, 12 volts, 1 in. plunger, 2 in. long, compound wound, 6/6.
SMALL PANEL METERS. New Weston, Turner & Elliott, 2 in. dia.
moving coil, 50 m.a. and 200 m.a. Thermo. M.C. Meters for A.C. or
Ferranti 2} in,, 700 m.a. Ellictt 3 amp. ditto. New 300 volt
Mez ¥ Megger in leather case. A few new Lab. Meters.
PETROL ELECTRIC LIGHTING AND CHARGING
500 watt single cyl stroke water-
covled seli-olling P one engine ;
mag. ign. conpled to 50/70 “volts,
10 amps. sbunt dyname, 1,000 r.p.m.
SWITCHBOARDS. New modern de-
sign L.T. on 14 in. pol. slate, A.C. and
D.C, 12 Ellison Auto, Circuit Breakers,
300 amps., 7 in. panel meters. Two
1,000 amp. oil switches. D.C, 8-way
charge-discharge, 100 amp. switch with
Feeder panels meters, switches and fuses. All

Mof tor Vacuum (leaner’ on wheels, £5 15/~
1 kW, 230 v., 50/-. Insulators, all shapes and

auto, and meters.
cheap.

MOTOR ALTERNATOR, Alternator only, 2 kW B.T.H., 500 cycles,
100 volts, £18. 2 kW Newton, 500 cycles, 175 solls, £15. 250
watbts, 75/=, Eleetric: Bench Dr»lh massive stand, rise and fall drill
to } in. steel, D.C., 100 volts, £7 10/-.

Pleage add postage for all mail orders,
replies, please.

PLEASE NOTE ADDRESS :—

ELECTRADIX RADIOS
19, Broughton Street, Queenstown Road,
Battersea, LONDON, S.W.8.

No. 137 bus or 31 tram. Railway Station, Queen’s Road, Battersea,
from Waterloo.
y 2159

Telephone : M

Stamped envelope for all

NGINEERING J
OPPORTUNITIES |

This unique Handbook
shows the easy way to
wcme A. m,,\j,c E,
I Mech. E,

A M I EE AMLAE,
AM:Brit LR.E,, and
similar quallﬁcat;ons WE
GUARANTEE—“NO PASS—
NO FEE.” Details are given of
over 150 Diploma Courses in all
branches of Civil, Mech,. Elec., Motor,
Aero., Radio and Producnon Engmeenng, Dl‘allghtsmans}np,
Tracing, BUILDING (great
scope), MATRIC., R.A.F. MATHS., ete. Book and subsequent
matter sent (post free) on recexpt of 2id. stamps.  Men with
Radio Lrowledge can obtain allractive posts in the Services,
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 387, Shakespeare House,
17, 18, 19, Stratford Place, London, W.1

Marsh Lane, Taplow,

. A, RYALL, " Arnehurst,”
offers radio

Bueks (late Ryall's Radio, London},
components; post ifree.

.C.C. 0.1 Tubular Non-inductive Condensers, 350v.
wkg., in Paxolin tubes and waxed, 6/6 dozen.

PLTSSFY Tuning Coils, in oval cans, oddments only,
aerial, B.P., ete., no sets, 3 for 1/3.

ESISTANCES, well known make, 1j-watt, 1 meg
1/3 dozen, 10/- gross; ditto 1)\’\8:51’, 800 ohma,
1/3 dozen; 300,000 4-watt, 1/3 dozen.

LIX Chassis Valve THolders, 4-pin round, 2/3

dozen; insulating tape, 2oz, reels, 1/3 1b
OLUME Controls: British make broad base, 1
meg. and 0.4, at 1/6 each; slightly soiled.

BC Tuneon " Tuning Indicators, as used in
the “AVC Five™ neon type, 1/3 each; slow

notion (opu)«he) drives, fit 1iin. shafts, long 4in
spindles, weil made in brass, with ball bearings, Latxo
8-1, 1/3 each.

AXOLIN Strip, 214in. wide, as used for group

boards, etc., three 12in. lengths for 1/6; group
Loards, with tags, 12-way, two lfor 1/3; or drilled,
less tags, four for 1/3. -

RIE Resistors, Jh-watt type, actual values, as used

in many well known sets, 150, 220, 680, 3,300,
7,500, 25,000, 27 000, 33,000, 180,000, 330,000,
390,000, 115 meg. 5/ dozen, new goods; hrlc resistors,
2-watt type, 150, 500 800, 1,200, 1uOO 3,000, 3,900,
7,500, 8000 8200 68 000, 120,000, three for 1/6 new
"(O’lb Trie resxstou, 3-watt, 390, 680, 1,500, 2,200,
3,200, 4,700, 6,800, 7,000, {wo for 1/ 6 new goads.

LIX Input Strips, A. and E., P.U., loudspeaker,
ete., 2-, 3-, 4-way, 2/3 dozen; Fcnantx wire wound
1651stors, nickel end caps, 4,000, 6,000, 4 for 1/3.

OUBLE "Trimmers, on Paxolin, ex G.E.C, not
joined, 2/ 8 dozen'; single ditto, 1/6 dozen; ditto,
not mounted, 1 2 dozen. N

ALVES.—Europa AC/IL 4v. 1 amp., makes good

detector or L.F. amplifier, 3/3 each; Europa

AC/YIP, 5-pin base, 3/3 each  (metallising of the
AC/HP may be rather sniled but all O.K.).

‘VI‘LL KNOWN, Make Mica Condensers, (.0028 and
0.003, 1/3 doaen, wave traps,” ex K.B., iron
cere, 1/3; s\\xuhes for kand pass H.F. and dial lwhts
\Vz\arite type, 1/3.
PLESSEY 3-gang, scrcened, with one trimmer only,
3/-; straight, no s‘iperhet types; condenser drives,
with 2-band scale, less escutcheon, similar Polar VP,
1/9=
NVERTED Type Large (Capacity Mansbridge Low
Voltage for cathode Dby-pass, pair in one block,
1/6; small blocks 0.5x0.5x.025x0.25, 250v. wkg.,
2 for 1/6.
ELESTION Lonrd Speakers, energised, fields 600
to 7,000 ohms, 6in. and 8in., been damp, cones
badly affected, field windings and transformers O.K.,
at 10/9 per box five, less trams.
ONE TUnits, large circular magnets, bobbins
mostly O.K., rather soiled, no reeds; 2 for 1/6

URNTABLES, as used for rotating portables, ball
bearing; 1/6 each; soiled.
CERAMIC Type 3-gang Straight- Type Condensers,
with slow-motion drive, ofiset, ex Cossor, soiled
but useable; 3/9 each.
PLL(; and Sockets, 5-pin, Paxolin, metal shell- holdm,
2 1/3, Thimble top caps, Ah,’ 24 for 1/3. .

AXLEY Switch Screens, 3%x3%,  with fixing
flange, 4 "for 1/3. Paxolin sheet, Us, 4%, Zin.
thick, 14-16-18in.x7, 2/9 each, pohshcd .and matt,
slightly soiled; nearest available to requirements sent.

OLTONE Large ILF. Mains Chokes, 2 for 1/6.

T.C.C. Mansbridge blocks, 6.5 mid., 2x2x2x0.5,

2/3 each; few only of both lines. Cone .units, small
type, with long reed, soiled, quite useable, 2/3 each.

DIAL Plates, 3-band, size approx. 6x5, scale 4% 2%
white ground 2 1/3; Burgoyne dial plate, 3-
band, brown ground, 6><4 scale 3x2, station list
printed on, 2 1/3. Dial plate ex Bernars, 4-band, in
green, red, blue, orange, transparent, brass stiffened
edges, 1/6 each, dial and scale, 6% Xx4.

PECTIAL Note—We now confine our husiness to

Mail Order; prompt attention, in rotation.—
G. A, Ryall, “ Arnehurst,” Marsh Lane, Taplow,
Bucks. {1013
BARGAINS.—Components, 5,000 to clear, S.AE,

requirements.—Electrome, Sixth Ave., Lancmv
. (9999

Wanted

E Buy New or Used Radios, amplifiers, meters,

converters, radio and electrical acecessories, etc.—
"Phone: Cer, 4447, {9603
W W Stralght Six, complete chassis or components;
Kinva A3 Wlns(le Filter; Polar Bar type or mid-

get 3 gang—C. F. Gibbs, 93, Penuygate, Spalding.
{1002

GRAMOPHONE EQUIPMENT
Wanteq
GOOD Tracking Gear and Cutting Head for Disc
Records,—33, Parkside Drive, Edg\\are 79989

YOU MUST KNOW

“MATHS”

We have already trained hundreds of
men for radio duties with the R.A.F.
and other vital war-time services. Now,
in response to many requests, we have
introduced new Mathematical Courses.

if you wish to join the R.A.F., or increase
your efficiency in other war-work, you
must know Mathematics. By our
simplified method of Home Studying,
you can at last learn Mathematics or
Radio reaily thoroughly, in your spare
time,

Waste no time, .but post coupon now
for free details of our Home-Study
Courses in Mathematics, Radio Calcula-
tions, Radio Servicing, Radiolocation,
Television and Transmission.

* If you are not liable for service, there are

excellent oppor!untizes for you to earn good
meoney in your spare time as a Service Engineer.

T. & C. RADIO COLLEGE
29, Market Place, READING

T AN A R NN R R RS EARAERREREEEEERANARKERERREERERN ANy

5 (Post in unsealed envelope, Id. stamp)
1 Please send me {ree details of your Home-Study '
: Radio Courses.

NAME......
ADDRESS |
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for
QUALITY COMPONENTS

‘ & ACCESSORIES
: SPECIAL TERMS
to .members of H.M. .Forces and Civil
Defence Services,
Cur techmcal advice is at your service.
See also Classified Advertisement, page 21,

+ 51-52 CHANCERY LANE.
LONDON.W €. 2. Telephone H0180RN 453§

treao~"COSMOCORD "~ ~.¢
CRYSTAL PICK-UP

LICENSED BY BRUSH
CRYSTAL CO., LTD.,
under Brit. Pat.
Nos.. 366,252
and 454,595

Retail Price
30/=
Plus Tax

Registered Wholesalers only supplied.

SOLE SELLING AGENTS:

SALE, TILNEY & Co., Ltd.,

3, LLOYD’S AVENUE, LONDON E.C.3.
"Phone: ROYAL 4811.
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DYNAMOS, MOTORS, ETC
ALL Types of Rotary Converters, electric motors,
bhattery chargers, petrol-electric generator sets,
ete., in' stock, new and second-hand. .
“ZAR‘D, 37, White Post Lane, Hackney Wick, E.9.
Tel. : Ambherst 1393. [0518

OTARY Converter, Crypto, 500 watts, £15: 1,000
watts, £25; ED.C.,, 100 watts, £7/10; many
others, all voltages; also dynamos, motors and light-
ing sets.—Iarris, Strouds, Bradfield, Berks, {1012

LT Dynamos for Charging or Windmill, Lucas-

lotax, 6-12 volts 8 amps. D.C., 3rd brush, weight
111lh,, size 8in.x4%in.,, unused ex W.D. ‘cost £10,
to clear 17/- each, carr. paid; H.T. and L.T. G.E.C.
double-end 6 volts and 600 volts, 17lb. ditto, 27/6
carr, paid,—Electradix, 19, Broughton St., London,
S.w.s. {9993

. REPAIRS AND SERVICE

L.T‘P. Repair All Moins Transformers and Chokes.
Prompt delivery.

ONDON TRANSFORMER PRODUCTS, Ltd.. Wil

lesden, N.W.10. Wil. 6486 (3 lines). (9552

B’ IDWEST, etc., we are the American experts.—

Bennett's, 4, Humberstone Drive, Lexcesteri.ggs4

B, ETROPOLITAN RADIO SERVICE Co. Guarantee

Repairs to American and British Receivers.

—1,021, Finchley Rd., N.W.11. Spe. 3000. [9641

RANSFORMERS, pick-ups, motor rewinds, repairs

of all descriptions to the wireless trade.—
Marshall, 137, Windmill Lane, Nottingham. (9842
MAI.\'S Transformers Service, repairs, rewinds, or
construction to specification of any type, com-
petitive prices and prompt service.—Sturdy Electric
Co., Ltd., Dipton, Newcastle-upon-Tyne, {9651
“ ERVICE with a Smile.”—Repairers of alt tvpes
of British and American receivers; coil rewinds:
American valves, spares, line cords.—F.R.I., Ltd., 22.
Howland St., W.1. Museum 5675. - 18934
PECIALIST in Repair of Multi Valve Receivers,
quality Amplifiers. All types of radio test gear

also buili to specification. Let me have your problems.
—Harriz, 37, Edgeworth Cres. Hendon 7153, [9988

SITUATIONS VACANT
EX]’ERIENCED Man Required to Superintend
mhbly Testing Department, radio eguipment
factory, good technical knowledge and ability to super-
vise exacting tests and personnel essential, war work,
‘West Country.—Full details, salary required, in con-
fidence to Box 2672, ¢/o Wirelcss World. [1006

SITUATIONS WANTED .
RADIO Engineer, experienced British and Ameérican
sets, disengaged.—c/o Irish Radio Service, 14.
Cadogan Rd., Dublin. {9985

- TUITION

ADIO Training.—P.M.G. exams, and I.LE.E
Diploma, prospectus free.—Technical College.
Hull. [0611
:D, ORSE Code Training in Your Own IHeme: ¢ Book
of Facts” free—Candler System Co. (W.0.),
121, Kingsway, London, W.C.2. . [9744

RACTICAL Radio Postal Courses, coaching for
ILPR.E, RAF., AILD. exams.; booklet free.—
Secretary, LP.R.E., Bush House, Walton Avenue,
Menley-on-Thames [9547

WIRELESS
DIRECTION
FINDING

By R. KEEN, B.Eng.
(Third Edition)

A Dbook of instruction and reference for
Engineers, Technicians, Telegraphists and
others engaged or interested in the use
of Directive Wireless Telegraphy for the
Navigation of Ships and Aircraft. Deais
with the principles of Wireless Direction
Finding and gives an account of the circuits
and apparatus used in its application to
navigation. Shore, Ship and Aircraft
installations, as well as a special section
on the choice of a suitable site for the Air-
craft Ground D.F., with Adcock Aerials
are included.

800 pages 550 iliustrations
Price : 25/- net By post 25/9

ILIFFE & SONS LTD,,
DORSET HOUSE, STAMFORD $T., LONDON, 8.E.1

Reaching
for the Stars

Continual striving for perfection is a basic
part of GARDNER policy. And yet, like
“reaching for the stars,” we hope it is
impossible to attain, for then we know
endeavour will not cease. Rather would
we say, with truth, that each GARDNER
product is the best in its ficld. And in no
case is this more true than of the GARD-
NER range of Small Power Transformers
and Chokes, designed and built as they
are for those occasions when best means
“best.” If, and when, you find you need
Small Power Transformers up to 4 kva.,
and this condition is imposed, you’ll find
us ready to help you fulfil it to the letter.
Please remember that orders for this
component can only be accepted when
quoting a priority number.

GARDNERS RADIO, LIMITED
SOMERFORD e CHRISTCHURCH ¢ HANTS

N

5 : N »‘ ’
=%° For THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically,. When he earns his
diploma, he will KNOW radio. We are
not content merely fo teach the prin-
ciples 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 successfull

INTERNATIONAL CORRESPONDENCE SCHOOLS

38, International Buildings,
Kingsway, London, W.C.2

Please explain fully about your Instruction in
the subject marked X. 3
Complete Radio Engineering
Radio Service Engineers
Elementary Radio Television

Dept.

If you wish to pass a Radio examination,
indicate it below. .
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Gertificate in Radie Teiephony and
Telegraphy for Aircralt
City and Guilds Telecommunications

> penny stamnp on unsealed envelope)

RADTO Engineering.—Television and Wireless Tele-
L graply, comprehensive postal courses of instrue-
tion.—Apply British School of Telegraphy, Ltd., 179,
Claphqm Rd., London, 8.W.9 (Estd. 1906). Also in-
struction at school in wireless for II.M. Merchant Navy
and R.AF. . [9249

TECHNICAL TRAINING

GREAT Possibilities Exist for Technically Qualified

Engineers, key men in wartime and afterwards.
Through the home-study courses of The T.LG.B, take
a _recognised engineering qualification such as
A.M.ILMech.E., A. M L E E A. F. R. Ae. 8.,
AM.IChem.E., C. and G., etc.,, in which examina-
tions the T.1.G.B. students have gained 25 FIRST
PLACES and llundreds of Passes. Write to-day for
“The Engineer's Guide to Success " —Free—containing
the world’s widest choice of engineering courses cover-
ing all branches, including Aeronautical, Mechanical,
Electrical, Wireless, Chemical, etc.

HE TECHNOLOGICAL INSTITUTE OF GREAT
4BRI’I‘AIN, 82, Temple Bar House, Lo[ndon,
4. 9335

B.C

. BUSINESSES FOR SALE OR WANTED
THE Wireless and Electrical Trader ” is an essen-
tial part of the equipment of every Wireless
Trader, its rages reflcct the very latest turn of trade
events, and it is read by all the leading dealers and
manufacturers, for particulars of businesses offered or
wanted, By subscription, to the trade only, 17/6 per
annum, post iree.—Send your trade card for specimen
copy to Dorset House, Stamford St., London, S.E.1.

(o614

MISCELLANEOUS
ANTED, undulator or morse inker, good condi-
tion.—Box 2670, c/o Wireless World. [1004

HARTLEY Turner Duode £8/8, De Luxe Pick-up
30/-, Cambridge 6-Ov., 24 micro-amps, P.P,
3/250, offers; also meters and valves.—1, Chapel St.,
Rishton, Blackburn. {1018

MAKE Your Own Torch Battery Cigarette Lighter,
no wheels, flints, wicks or springs, well tested,
lasting and efficient, diagram and full instructions for
easy liome “construction; 2/6 and stamp, element in-
cluded iree.—W. R. Barham, Hilltop, Bradmore Green,
Coulsdon, Surrey. {1001

BOOKS, INSTRUCTIONS, ETC.
EBB'S Radio Map of the World Locates any Sta-
tion Heard, Size 40x30in., 4/6, post 6d.; on
linen. 10/6, pest 6d.—Webb’s Radio, 14, Scho Si..
T.ondon, W.1. ’Phone: (errard 2089. feo47

EVERY Radio Dealer Who is Not a Regular Reader
of “ The Wireless and Electrical Trader ” should
send his trade card at once for a specimen copy and
full details of the “ Trader ” Services. “ The Wireless
and Electrical I'rader” has the widest. influence, and
is read by all the leading manufacturers and traders.
Trade only, 17/6 per annum, post free. Published at
Dorset House, Stamford St., lLondon, S.E.1, {os15

000

CLASSIFIED ADVERTISEMENTS
intended for the JUNE issue can be
accepted up fto First Post on Friday,
May 8th.

O

rAREARZEZAMRRmEL

'SEVENTH EDITION—
REVISED AND ENLARGED

HANDBOOK of
TECHNICAL
INSTRUCTION for
WIRELESS
TELEGRAPHISTS

by H. M. DOWSETT, M.\EE., F.Inst.P., M.InstR.E
and L. E. Q. WALKER, aRrEs

This standard handbook, completely revised
and enlarged, is planned primarily for the use
of wireless operators, prospective or actual,
It is virtually a complete theoretical course
for students wishing to qualify for the Post-
master-General’s Certificate of Proficiency,

PRICE 27/6 net By post 28/3

Obtainablz from leading booksellers or direct from the
Publishers :
ILIFFE & SONS LTD.
Dorset House, Stamford Street, London, S.E.}
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AMERICAN, imported, best makes, all guaranteed:
OZ4, 15/-; A4, 126 ; 2101, I5/-; 2103, 15/-;
1C5, 16/-; 115, IS/-; iV, 12/- 3 2A3, 15/~ 2Aé,
!4/-; 2A7, I5/- 3 287 I5- 5U4, 18/-'; 6AS, 14/- 3
6ACS, 11/6; 3 |6,-, 6C5, 13/-;
, 14/-; 6 153 6F7, 17)-:
6H6, 11/-; 6]5, 13/=; 6]7, 13/~ ; 6]8, 16/-; 6K7,
13/- ; 6K8, 14/~ 3 615, 13/6 ; 6L7, I5/-; 6N7, 15/~ ;
H 657 14/~ ; 6U5, li/-; 6U7, 13/-;
: 7BS, 16/~ ; 7B6, 16/- 5 15, 18/-;
X 25A6, 13/- 3 25A7, 15/- 3
P27, 905 32, I5/-; 33, 14/-; 35/51, IJ/-;
36, 14/~ ; 41, 11/~; 42, l5/-; 45, 10/~ ; 46 15/~ ;
47, 14/- ; 50, 25/- ; 53, 16/-5 57, 14)- 5 58, 14- ;
59, |6’ 7lA ll/-' 75, 12(- 5 76, 10/~ ; 77, 15/- ;
78, 14/- ; 79, 15/-.
BRITISH types, B.V.A, makes, most types in stock,
including ‘battery, A.C. and universal types. Many
Mazda Octals, and Mullard E types also in stock,
All at list, plus tax prices.
SPECIALS., Acorn, Triodes and Pentodes, types

Relays for A.C. and
D.C., with 2 VA Coil
consumption,  from
2-600 volts, tested to
2,000 volts. Also com-
plete control plants.

Apply for leaflet
SPNjww

LONDEX ...

Manufacturers of Re!ays

Anerley Works, 207 Anerley Road, London,
S.E.20. Phone : SYDENHAM 6258 & 6259

Synchmnous ’Ixme Delaw
Relay P

Petrol Electric Generating Plants, H.T.
Generators, D.C. Motors, Frequency
Changers, etc., up to 25 K.V.A.

'Phone : Amherst [393.

CHAS. F. WARD 37 WHITE POST LANE,
! HACKNEY WICK E.

9.

ARDUX

HOLDS METAL INSERTS
IN PLASTIC MOULDINGS

AERO RESEARCH LIMITED

PIONEERS OF SYNTHETIC ADHESIVE

DUXFORD CAMBRIDGE SAWETONI

S

NE
SAWSTON 109

954 and 955, gas filled relays, and rectifiers, Thy-
ratons, high voltage rectifiers and a few D.C.
valves, List prices.

—eo SPARES o—

Can we be of service to YOU?

ELECTROLYTICS : - 8mfd. 500v. working, 4/3;
16 x 8 mid. 550v., small type, ideal for midgets, 5/6 ;
8 x24 x2 mid., 450 and 250v., working, 7/6.
WIRE WOUND REPLACEMENTS for Cl and
CIC, 6/~ each.
LINE CORDS, 110 to 230, 66 each, or 3/= yard
two-core, and 4/- yard three-core.
4-INCH PERMANENT SPEAKERS, 12 only,
17/6 each.
OUTPUT TRANSFORMERS, 60 ma., 4/6.
Terms : Cash with arder, or C.0.D. . Postage, etc exira on
orders under £3. Callers and phone orders are nof welcomed.
Please post your erder.

As full-time specialists since 1925 in
Radio and Electrical Components we are
in a specially favourable position in regard
to stocks and supplies. Even parts which
are now unobtainable, or obtainable only
after long delays, can usually be had im-
mediately from our comprehensive stocks.
We cannot, unfortunately, boast that we
carry everything, but it is a fact that our

ranges are the most complete possible under
to-day’s difficult conditions. Whilst we do
not aim to compete on price with some
clearance houses, who may carry only a
few odd items, our prices will be found
quite competitive. All enquiries, particu-~
larly from Departments and Firms engaged

on research or other work of importance,

are promptly and intelligently dealt with.

SoLL s Sons | 5 ] WIRELESS SUPPLIES UNLIMITED [.i-.

J. | NS || soumemoun.d 264-266, 01d Christchurch Rd., Bournemouth, Hants L 45¢7.
Radio House, Melthorne Drive, Contractors to Ministry of Supbly and numerous Government Departments. o
—

, RUISLIP, MIDDX.
VALVES AND SPARES

NATIONAL UNION, PHILCO, TUNGSRAM, etc.,
Valves, PHILCO replacement Coils, Volume Controls,
" Condensers, Resistances, etc.
NO LISTS. Please send stamp and state
requirements.

E. H. ROBINS TRADING CO. LTD.
32 CiTY ROAD ———— CARDIFF

7

for AMPLIFIERS, TRANSFORMERS
ZAND ALL PA.EQUIPMENT

1£VUSTICAL

MANUFACTURING COMPANY

ERMINE STREET, HUNTSNGDON

Telephone : HUNTINGDON 361

Wf/”“’"

W. BRYAN SAVA‘G}E LTD.

LEARNING WMORSE

Price &d. net
By Post 7}d.
ILIFFE & SONS LTD,,

signal code.

An easy method of mastering

DORSET HOUSE,

the international

STAMFORD STREET, LONDON, S.E.l

Eighth Editicn

The sfMMONS?

 LONDON
MELBOURNE
PARIS.

NDS DEVELOPMENT CORPORATION LTD -BUSH HOUSE-WC 2 _

INVENTORS

We continually seek new inventions and
products in all branches of industry
for development and production by the
manufacturing companies of the
Simmonds Group throughout the world.

Frinted in Epgland for the Publisheis, ILIFFE AND Soxs Lrp,, Dorset House, §
can be obtained abroad from the following : AUSTRATIA and Nuw Zn
Arxrica : Central News Ag

World ”

siey, Lid;

AND i Gordon & Gotch, Ltd. Inoia:

Wm. Dawsen & Sone (8.4, Ltd. Urtven Srares

miord Street, London, 8,E.1, by Tog Cornwart PrEss Ltp., Paris Garden, Stamiord Street, London; 8.E.L,
A, H. Wheeler & Co. CaNapa:

Imperial News Co.; Gordon & Gotch; Lid.

The fnterpaticrsi News Co.

* The Wireless
Bovre









