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4é-range Model 7

40-range Model 40
Universal AvoMeter

Universal AvoMeter

"*Avo ' Valve Tester with Universal Panel

ON

The world-wide use of “AVO” Instruments is
striking testimony to their outstanding versatility,
precision and reliability.  In every sphere of
clectrical test work—laboratory, shop or out on
a job—they are appreciated for their dependable
accuracy, which is often used as a standard by
which other instrumeuts are judged. There is an
“AVO?” Instrument for every essential electrical test.

Some delay in delivery of Trade Orders is in-
evitable but we shall continue to do our best to

fulfil your requirements as promptly as possible.

L Ly o T T T yvreyspnpapspgn 1

Sole Proprietors and Manufacturers :—

RS
Jesting Pooblem

ELECTRICAL MEASURING
INSTRUMENTS

BRITISH MADE
Q@ Write for fully descriptive literature dealing with any in-
strument in which you are interested, and for current prices.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd., Winder House, Douglas St., London, S.W.1
*Phone: Victoria 3404-7

All-Wave “* Avo "’ Oscitlator ““Avo’’ Test Bridge

Universal AvoMinor *D.C. AvoMinor
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PUBLICATION C-111-A

INSTRUMENT DIALS & CONTROL KNOBS

Our latest catalogue, Publication No. C-111-A, fully illustrates and
describes over 60 different Dials, Drives, Scales, Knobs and Miscel-
laneous Parts which are of vital interest to designers and manufacturers
of electrical instruments. :

REMEMBER—PUBLICATION C-111-A
A copy will be supplied on request

'MUIRHEAD

MUIRHEAD & CO LTD., ELMERS END, BECKENHAM, KENT. BECKENHAM 0041.004
FOR OVER 60; YEARS DESIGNERS AND MAKERS OF FPRECISION :NSTRUMENTS

eS——
CRC. 38

a

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

the degree of insulation pro- We specialise in the supply of
vided by the different types n PPty

ol waxes varies enormously.
There is obviously no higher fOI‘ all
d i i -

egree of Insulation re purposes - under all 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

pe'cia.lI.y in the .extremes of IMPREGNATING—DIPPING—FILLING

conditions to which they are ,
subjected to-day. we, as consultants to the Industry, shall be glad to
’ offer you a solution.

CLAUD CAMPBELL « co. L1p.

4, LLOYDS AVENUE — LONDON — E.C. 3.

rTIINS Telephone Nos. :~~ROYAL 5403/4/5.

o
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(gn Town fo—nt&k

listen in, to Symphony Concert and Music Hall, to the Epilogue and
“the Children’s Hour, to “some of the interesting personalities who are
in town to-night”. Delicate instruments, fine components make all that
possible; make possible Radio itself, that has brought so much happiness
to so many and yet remains something of a mystery. To those con-
cerned, Dubilier is a name in which they place the fullest confidence.

. . a million people

DUBILIE

CONDENSER CO. (1925) LTD.

— ==

C.R.C.IE3
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werev First in
{ the field and are

still unsurpassed

Full details and advice gladly given.

. UNITED INSULATOR CO. LTD.

12-20, LAYSTALL STREET, LONDON, E.C.1.
'Phone : TERminus 7383. 'Grams : Calanel, Smith, London,

i .
f CONTRACTORS TO G.P.0. & GOVT. DEPARTMENTS.
i : ON A.LD. APPROVED LIST. Al 'n!h

B‘IQ
RADIO MATERIALS

I“ We have had a long experience in the

\

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

The Perfect Portable

Power Supply in service under

arduous conditions in Trans-

mitters, Receivers, Amplifiers,
etc.

S

U.K. Regd. Trade Mark,

BRITISH - INSULATED GABLES LTD.

CABLE MAKERS AND ELECTRICAL ENGINEERS
Head Office:

PRESCOT, LANCS. Tel. No. PRESCOT 6571

LTD "GRAMS: MASTIOLA
* PHONE: WATFORD 9885/3898

VIBRANT WORKS, WATFORD, HERTS.

Greanwood
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COIL WINDING MACHINES
HAND COIL WINDER
TAPING MACHINES » TYPE HW
ARMATURE WINDERS
STATOR WINDERS
WIRE COVERING MACHINES

AND OTHER SPECIALISED

MACHINERY FOR THE

ELECTRICAL AND ALLIED
- INDUSTRIES

'NEVILLE’S wvereoon LIMITED
SIMMONDS TOWER - GREAT -WEST ROAD - LONDON

Please address all enquiries to Western Office:
City House, St. Stephen Street, Bristol, I.

A DIVISION OF THE SIMMONDS GROUP
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Equipment for

Schools, Instructors and those training as
operators will find a wide range of Morse
Equipment in stock at Webb’s Radio.
Some of this equipment is described here,
including an exact replica of McElroy’s
famous streamline key at 8/6, and two very

Wireless

World

JUNE, 1042

Code T:‘r'aining |

AUDIO OSCILLATORS., Model O.A.1. For
private use. Drives one or two pairs of *phones—
1,000 cycle note, A.C. mains operated, £2/5/—,
including two valves. Model O.A.2. Produced
for class training, it has alternative outputs- for
20 or 50 pairs of high-resistance headphones, or
two loudspeakers. The note is variable in pitch and
volume. Entirely A.C. mains operated. Supplied
complete for £7,10/-.

MORSE KEYS. Our range includes British-made
Bar-type Keys of standard “ Post Office ** pattern.
We list three types available in quantitics from stock.
SCHOOL pattern in chromium-plated brass on
polished wood base, at 8/6. HEAVY DUTY
model in solid lacquered brass on wood base, 15/=,
SPECIAL model, with heavy contacts: back and
front, lacquered brass, wood base, 28/—.

HEADPHONES. Webb’s have
available a special lightweight
headphone manufactured for
training purposes by Messrs.
S. G. Brgwn solely for Webb’s

at 17/6 a pair. All other
popular headphones are
available from stock,
including the famous

Brown’s “A” ad- ’
justable reed, at

57:6.

o

useful Audio Oscillators. Many other
lines are generally available. Send us your
requirements or call at our depot, 14, Soho
Street. : -

American Type
Morse Key

AMERICAN TYPE MORSE
KEY (llustrated). A British-
made version of McElroy’s

famous streamline key is now
available. Solid cast base,
plated fittings, silver con-
" tacts, Beautifully balanced

and light in operation. Audio
) Price 86. . Oscillator

WEBB’S RADIO, i4, SOHO STREET, LONDON, W.I.

I
Phone : GERrard 2089. Hours of Business : 9 a.m.—5 p.m. Sats. 9 a.m.—I[2 noon,

The signwof a
GOOD -
RECTIFIER

Greenhill Crescent,
Harrow on the Hill: Middx.

WESTINGHOUSE | |- 1%
Westinghouse Brake & Signal Co., Ltd. *
Pew Hill House, Chippenham, Wilts.

:Teigphaug;'!iQwow-08§5.
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THE PIONEER BRITISH-MADE LOW LOSS CERAMIC

THE DEMAND for Frequentite, which possesses
outstanding properties of Low Loss and High
MechénicaI Strength, continues to increase
rapidly— and to be met. Production capacity
has been stepped up over a period of years
by extensions to plant, the employment of

specialised new equipment, and progressive
improvements in manufacturing technique.
Bulk supplies of the most intricate designs
can be delivered promptly, and a]l manu-

facturers are invited to write for Catalogue
No. S.P.10.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office :

Telephone : STOURPORT 111,

STOURPORT-ON-SEVERN, WORCS.

Telegrams : STEATAIN, STOURPORT,

S.P.IA
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TRANSFORMER

LAMINATIONS

Core Widths i to !; (E’s and I's.)
" EIGHT STOCK SIZES -
A Comprehensive Bulletin together with details of Associated Covers

and Clamps with design data will be sent to.manufacturers on request.

BRITISH RoLAa LIMITED )
MINERVA ROAD - PARK ROYAL + N.W.10 - HILlesden 4322

M.R. SUPPLIES=—=

announce that careful and opportune buying has placed them in pos
following ELECTRO-TECHNICAL EQUIPMENT, for which early applicati
All prices are strictly nett cash. All goods brand new.

INDUSTRIAL LOUDSPEAKERS. P.M. Unit with Transformer in 10in. dia. grey
enamelled metal drum with front and rear grille, with bracket for wall or ceiling mount,
Handling 8 watts, 52/6.
ROTHERMEL-BRUSH PIEZO-CRYSTAL MICROPHONES. In handsome satin-black
housing with plated bezel and knuckle-joint for angle adjustment. Response level
to 8,000 ¢/s. Output level—60 db. Mounting thread i-in. (26). Complete with Gft.
acreened lead, '72/6. (Instructions with each.)
MOVING COIL MICROPHONES (by prominent maker). Jlmped. 15 ohms, sensitivity
45 db, Spring suspended in plated square frame with tapped mounting boss. Tine
response, £3 18/6. Also a very few GRAMPIAN SENIOR M.C.S. MODEL, with local
on-off switch and quick-release mount. The microphone for pexformance and
appearance, £7 5/=.
CROPHONE FLOOR STANDS for Piezo-Crystal Microphone (above), All t.hronnum,
collapsible type, in square section tube, extending to 5it. 6in. and folding to 2it., 36/6.
MICROPHONE/SPEAKER UNJTS, Remarkably efficient moving coil umts for use as
microphone andfor speaker, only 3in. dia., fitted weighty high-flux alnico magnet.
Imped. 12 ohms. TFor intercom. P.A, or as small-compass ext. speaker, 81/=, Suitable
midget transformers for use with upit as mike or speaker, approx. 137n, cube, 5/9,
LINE TRANSFORMERS., Prim. 600 ohms, sec, 50,000 ohms (C.T.). Finished in brackets
with terminal panels, weight 5L Ihs., 19/6.
MULTI-RATIO OUTPUT TRANSFORMERS primary and secondary ; Dboth have four
taps, ngmg large range of ratios. H'\ndllng 8-10 watts, 8/6.
G.E.C. HIFLUX »° LF., TRANSFORMERS. Well-made commercial model with
terminals, tio 3:1. (Transformer coupling saves a valve.) 6/9
HEAVY D Y LT RECTIFIERS, Permanent metal type, D.C. deliv ery 12/14
full 6 amps., 87/6. Associated STEP-DOWN TRANSFORMERS for these rectifiers,
prim. 200/250v. (tapped), and sec. tapped for 6 and 12v. charging at 6 amps,, 42, 6
Packing and postage on each item 1/9, or the pair for 81/6 post paid.
SLIDING RiHEOSTATS Fully enclosed, fine smooth action, 100 watts capacity, 400 ohms
0.5 a
HEADI‘HONES (by best makers). Here in stock—no waiting, 2,000 or 4,000 ohigs.
Brand new, maker-boxed, FEricsson’s, 25/« pair. G.E.C., 22/6 pair.

HAND MICROPHONES. P.O. carbon type with mouthpiece. Well housed in hlack
bakelite with terminals and 5-in. handle. Suitable for field, factory and home nse, 22/6.
ELECTRO-MAGNETIC RELAYS, First-class m.mufacture, enclosed jn steel case 4in,
Dy 4 in. by 2in.  Coil energised by 12v. D.C. or 50v. A.C., with 2-pole break 10 amp. sw.
Ideal for emergency lighting and L.T. switching, 87

WIRE-WOUND POTENTIOMETERS, 1,000 ohms only, 3/11. 6 for 21/-.
FERRANTI M/C_MICROPHONE TRANSFORMERS, ~Prim. 10 ohms, sec. 5,000 ohms,
high inductance,’ wexght 31 Ibs., 15/8. (Ex. Govt.—some slightly smled )
CADMIUM STEEL AMPLIFIER or SET CHASSIS. Very heavy gauge, drilled for 5 vaives
and usual components. Size 143in, by Tiin. 2 for §/6, or 4 for 11/6, post paid.

The following are offered sfrietly Sor CALLERS ONLY,

GE C. PORTABLE BATTERY AMPLIFIERS, with Exide 2v. accunntdator and G.E.C
140v. H.T, battery. Complete with Osram valves. Tor microphone and pick-up inpuf.
Qutput sutﬂclent for outdoor assembiies. In solid cak cabinet with carrying handle,

ion of the
s essential.

at

£8 1
M/GOIL PM PROJECTCR SPEAKER UNITS (G.E.C), £4. SEMI-PROJECTOR
SPEAKERS, from £4 10/-. ROTARY CONVERTERS (various).

Please estimate postage where not stated. Cash with crder preferred owing to staff
shortage.

M.R. SUPPLIES, 68, New Oxiord St., London, W.C.1
('Phone : MUSeum 2958) =

EXTRUDED
PLASTICS

A definite advance
in plastic insulation

For all classes of electrical
work Tenaplas Products
definitely  supersede many
kinds of ordinary insulation.

Being waterproof and highly
resistant to all acids and
allalis, they can be used
under adverse conditions.

May we forward booklet which
gives detailed characteristics of
Tenaplas “X” and “L”
Products ?

LAMINATED MATERIAL .

Saving valuable metal for defence purposes, gear wheels and condenser
drives are only two examples of the many uses to which DELARON may
be put. This high-grade Laminated Material is available in Air Ministry
and Ministry of Supply approved grades and special panels and strips may
be cut to order. Fullest details, samples and prices gladly sent on request.

5, Regent Parade, Brighton Road,
Sutton, Surrey. Tel. : Vigilant 4472
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Marda Radio Valves are manufaciured in Gt. Br{iiain for the Brifish Thomson-Housion Co. L., London & Rugby, and distributed by

THE EDISON SWAN ELECTRIC €O. LTD (Fl} 155 CHARING CROSS RD., LONDON, w.'c.zv‘

“For full parficulars wrife io‘Techni(al Service Department
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—MALLORY —
PREGISION RADIO PRODUCGTS

* VIBRATORS

, VIBRAPACKS
SELECTOR SWITCHES
ELECTROLYTIC CONDENSERS
TUBULAR CONDENSERS
TRANSMITTING CONDENSERS
VITREOUS ENAMEL RESISTORS
JACKS ARND PLUGS
GRID BIAS GELLS
METAL RECTIFIERS
BATTERY CHARGERS
ETC., ETC,,

will again be available to suit your most exacting needs
as soon as circumstances permit.

Until further notice Import Licences must be obtained
before orders can be entertained,

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

Represented exclusively in Gt, Britain by

FRANK HEAVER LTD., Kingsley Rd., Bideford, N. Devon, Eng.

TRANSFORMER CO.
Thornley St.,Wolverhampton
. : Wolverhampton 22829

MARERS OF TRANSFORMERS, POWER PACKS, AND
SPECIAL RECEIVING AND TRANSMITTING APPARATUS

INSULATORS wa CERAMIC GOODS

CELESTION - AMPHENOL ;
valveholders are preferred by
radio engineers because of
their  Strength, Efficiency,
Uniform Contact and excep-

tional Insulation.

All standard British and American lypes
are available.

Our range of Insulators and Ceramxc goods is most extensive.
The selection available is not just confined to the 21 different
lines illustrated above.

As a matter of general interest in these troublous times,
item No. 13 shows our Type TB Transmission Blocks as
supplied to the Cunard White Star Liner “ Queen Mary.”

Enquiries invited and promptly replied to.

Enquiries which are not from Government Departments and
Traders should be accompanied by a stamped addressed reply
envelope.

OAYMART

CRAFT A CREED

BRITISH ‘ BRITISH
 MADE - MADE
g -j W

CELESTION LTD

{Engineers)

K!NGSTON UPON “THAMES, SURRE: 48, HOLLOWAY HEAD, BIRMINGHAM, |

Teleph: oy KINgston 5656-7-8. ; : Cables : Raymart, Birmingham. Telephone : Midland 3254.
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PRE-EMINENT IN

PEACE

INDISPENSABLE IN WAR

ADVERTISEMENT OF THE TELEGRAPH

" G.P, 5254

LTD.

co.,

CONDENSER



12 Advertisements

Wireless World

JuxE, 1942

WHARFEDALE

MIDGET 33-inch UNIT

ALCOMAX MAGNET
Flux Density 8,00) lines.

Speech Coil 15 ohms or 2/3 ohms.
The first Wharfedale Unit using
the new ALCOMAX magnet
steel which gives extremely high
flux density with small size.
Designed for use.as Microphone
or Midget Speaker. Very sensitive.

Supplies are available for
PRIORITY ORDERS ONLY

WHARFEDALE WIRELESS WORKS

(SOLE PROPRIETOR: D. L. BRIGGY)

BRIGHOUSE .

'GRAMS: “ WHARFDEL "

HUTCHINSON LANE ®

PHONE : BRIGHOUSE 50

286 '

from 100 Kc, to 46 Mc.

ATTENUATION.

audio _generator.
good - waveform is
SCREENING. The

mains filter prevents
radiation.
British made by

YORKS

400 CYCLES. Audio output at 400 cycles of
separately available and
variable from 0 to.5 volts.

instruments :are very
thoroughly screened and the use of an effective
any appreciable direct

TAYLOR

{:is_tl-s(x\::et‘:eg SIGNAL ‘
GENERATOR

This Taylor Model 60A -
instrument provides
modulated " or unmodu-
lated Radio frequency
signals for tests on all
types of receivers.

FREQUENCY RANGE. 6 wave bands covering

CALIBRATION. The dial is directly calibrated
and no graphs or charts are required,

coarse and fine

attenuators are supplied, both calibrated-approxi~
PRICE mately in micro volts and together giving a range
of from 0-100,000 microvolts output.

MODULAT!ON. The Radio output can be
" supplied either Unmodulated or Modulated to
{list) 309/ at 400 cycles, or modulated by an external

TAYLOR MODEL 60A
Operates on 2007250 volts
A.C. 40/100 cycles.

Supplied complete with
screened output lead, in-
struction book ~and fre-
quency conversion table.

£14.14.0

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Instrument Sales and Service Department

i48a, High Street, Slough, Bucks.
Telephone : Slough 21383

—0—

POINTERS

Even the most cu;sory glance at
any item of R.S. Equipment pro-
vides a pointer to its proved
reliability, inherent quality and
unsurpassed performance. As for
appearance, this of course, speaks
—or should we say, “looks”‘?

T

N @J

7477)1,&/ #ess Limited

3-4, Highfield -Rd., Shepperton, Middlesex
Telephone : Walton-on-Thames 101 9

—o0 VALVES o—

English and Octal Types. Many of those listed
last month are still available. )

English Battery Types. Mullard Nos. quoted, but
some may be equivalent valves in other B.V.A. makes,
FC2, 12/10 ;  FC2A, 12/10 ; VP2, 1l/-; VP2B, 11/~ ;
§P2, ll/-' PMI2 ll/—' PMI2A, ll/ s PMI2M, ||/-;
TDD2A 92 ; TDD2 9/2 ; PMIA 5/10 ; PMIHF
5/10 ; PMILF 5/10 ; PM'ZDL 5/10 ; PM2A, 5/I0;
PM2, 7,’4 H PMZOZ |4/—; PM22, 20/~ ; PM22A, 11/- 3
2D, H/-; PMZB, 12/10; PMZBA IZIID QPZZA
153 ; QP228B, 15/3,

Mazda Octals. Muilard E & C Types ; English AC
and universal types. Most numbers in stock, lists in
future announcements.

Rectifiers. Non B.V.A. replacement types all at 14/6
each. Replacements for : American, 80, 5Y3, 5Z4 ;
Marconi Osram, US50, UID, U2, MUI2; Mullard,
W2, IW3, IW4, DW2, DW3; Cossor, 442BU, 506BU ;
Brimar, RIl, R2, R3 ; Phiilips, 1821, etc., etc.

o SPARES ¢o—

Line Cords. 110-230, 6/6 each ; uncut lengths, 2-
core 6022 per foot, 3/« per yd. ; 3-core ditto, 4/ yd. ;
5-core 1250 per foot, 5/~ yd.
P.M. Speakers. 4in. Rola dustproof with output
trans., 21/6 ; without, 17/6.
Transformers, Fully shrouded 350-0-350 120 ma,—
6.3 v. 3 amp., 5v. 2 amp. for 200-250 mains, 22/6 each.
Wire Wound. Replacements for Cl and CIC,
each ; voltage droppers for most popular sets, 4/6 to
11/6, depending on type.
Resistors. 1 watt 8d., | watt 9d.,
10 watt, 2/6.
Accessories. Insulated tape, 6d. roll; connecting
wire, 2/« }lb. reel ; sleeving, 4d., 5d. and 6d. yd. ;
screen sleeving, 8d. yd.; push back wire, éd. coil ,
resin cored solder, I/- coil; valve holders, chassis type,
English, 4.5 and 7-pin, 8d. each ; American and Octals
4-, 5-, 6-, 7- and 8-pin, 1/- each.
Terms : Cash with order or €.0.D. Postage, ete., extra on orders
under £3‘ Callers and ’phone orders are not welcomed. Please
post your order,
o o0 0

J. BULL & SONS

Radio House, Melthorne Drive,
‘RUISLIP, MIDDX.

2 watt 1/,

1009, 100%

British British

Design ade

Answers all OHM'S LAW problems—for example:

What will be the voltage when current I flows
through resistance R ?

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

What is the -current flowing where watts
vatue is W and voltage is E?

What current will flow through R resistance
where voltageis E? -

What will be the resistance where current 1
flows at voltage E ?

What will be the resistance where watts W
is at voltage E?

What will be the resxstance where watts W
is at current I?

What is the wattage at voltage E through
resistance R ?

What is the wattage of current I through
resistance R?

What will be the wattage of I current at E
voltage ?

The scales read from 1 millivolt to 1,000 voits, ¥From 1 ohm
10 1,000,000 obms. From 1 milliamp to 10 amperes. From
one-tenth of a milliwatt to 10,000 watts.

FULL INSTRUCTIONS WITH EACH INSTRUMENT
PRICE 4/6 Postage 3d.

Order at once whilst deliveries are good

JONIC CONPUTORS .
514, Ipswich Rd., Trading Estate, SLOUGH, BUCKS. ENG.




Junz, 1942 Wireless Weorld

Advertisements 13

(" Offered at the cost of parts only!!
Final Delivery of

BAIRD

Model T26 = = = Brand New
TELEVISION RECEIVERS

Here is an excellent opportunity ! Every receiver is in perfect
working order.  Cabinet dimensions 3ft. 4in. high, 20in. wide,
17in. deep. - Picture screen size 10in. by 8in. Pick-up sockets
are fitted enabling it to be used as a Gramophone Amplifier. Extra
loudspeaker sockets. 14 valves,

Simple to operate. Only two main coutrols, one for picture
contrast and the other for sound broadcast. The Vision Receiver
is a straight set with 2 R.F. stages, diode detector and one V.F.
stage with secondary emission valves.

Price £3 5 . 10 . o Ca;ﬂriage extra

A new delivery of

BAIRD TELEVISION POWER PACK & AMPLIFIER CHASSIS

Includes heavy mains transformer 350-0-350, former; chokes; resistors; trimmers; bias
120 m.a. with 4 tappings. High voltage electrolytics ; mica and tubular condensers ;

transformer for supplying C.R. tube. Various short-wave coils, etc. Workmanship and
condensers including 16 X 16 mfd. 550 v. work- components are of the highest quality. Valve

ing, 1-16 mid. 450 v. working, 50 x50 %2 mfd. diagram free. Carriage forward. £3 17 6
B.I. Electrolytics, etc. Pentode output trans- Add 2/6 for packing..

@ SMALL TRICKLE CHARGERS, Skeleton Type. Metal rectification. Input

200-220 v. A.C. Output 2 v. { amp. Reliable and Shockproof ... Price 17/6
Similar to above, but in metal casc for mounting ... DPrice 19/s
© G.E.C. MOTORS, 1/100th H.P.,, A.C. 225 v. 50.~ O v £

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

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

® MAINS TRANSFORMERS. Originally made for Television Power Packs where
accuracy and robustness are essentinl. Weight 12 1b., size 53in. x 4}in. overall. 350-0-350 v.
120 m.a. Tapped. 4v. Za 4v. 83 3v 3a.; ZOV 1a. Dmgmm free. Post 25
and packing 1/6 /"

L HEAVY DUTY MAle TRANSFORMER- Input 240 v. A.C. One tapping at
approx. 5,000 v. max.” 3m.a., and one for supplying filament of Mullard HVR 10 6
2 (6.3 v. at .65 amp.). Shrouded in metal box. Car. fwd. ... /
Also input 200-250 v. AV, del‘O\ 6,500 volts. Shrouded in metal box. 20/

Car, fwd.
@ CELESTION 8m. P. M SPEAKERS brand new, boxed, complete with 25/6
universal transformer ... Each /

[ ] B.I. CONDENSERS. 1.1 mfd. ‘,000 volts D.C. test, with porcelam insulators 30/"
PHILIPS TRANSFORMERS AND CHOKES

¥ILGA1;SFV(?;;|2?‘§ SPEECH TRANSFORMERS
These  transformers are Ratio approx. 40 : 1 with fee()l- 4 / 6
robust in construction ~ Pack windings Price
and  weigh  approxi-
mately 13 lbs. Dimen-  SMOOTHING CHOKES. 60 ohms D.C.
4 sions: 5% X 5% X 4}in. resistance. 100/120 m.a. Core
Specification : © 350-0- )0 piin «otin, % 13in. Price 5/6

350 v., 70 m.a. Four

ta ings giving

, 0% s, 563 v, SMOOTHING CHOKES. 400 ohms
y 4 amps., 4 v. .65 amp. D.C. resistance. 60 m.a. Core

and 4,000 v.at 3m.a. Input 100/"30 Camage 32 /@ size 1hin.x1fin.>c§in. ... Price 3/6

forward ... ... Price 8

See last month’s advert:sement for other mterestmg offers.

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.0.D. e Orders caxwot be "accepted from Eire or Northern Ireland. @ Postage must

\ be included with all orders.
——

@. spindle, 4/6 each. )

LONDON CENTRAL)
RADIO
Opportunity Column

STANDARD TELEPHONE L.T. METAL RECTIFIERS,
12 wvolt 1} amp. New. Price 12/6. Also 12 v.
5 amp. 45/- ,
SCREENED WIRE, 7/026 SWG, rubber covered,
1/9 per yard. :

ASSORTED RESISTORS, 3/6 per dozen.

REACTION GCONDENSERS. Mica spaced. 0.0003
mfd., 2in. spindles. 2/= each.

TELEVISION DIODE VALVES unused Mullard JEA50
69 mm. X 12 mm., overall, 6.3 v. heater at 15 amp. ;
10/6 each.

VALVES are in short supply ; stock of Mullard T.S.P.
45 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. x1 mfd. 1/8, 1 mfd. 1/9.
VARIABLE CONDENSERS, well made heavy 3-gang
superhet condensers, die cast frames in first class
condition. 5/6 each.

BULGIN HIGH VOLTAGE ANODE VALVE CAPS,
9d. each.

DECORATIVE CABINET GRILLS, 4-bar 14lin.
14in. wide. Solid brass chrome phted 2/6 cach.
PHILIPS HIGH VOLTAGE CONDENSERS. .1 mfd.
5,000v. D.C. working. 10/6 each.

PUSH-PULL INPUT TRANSFORMERS
by well-known maker, nickel iron core, in metal
ease, size 2in.x1{in.x1lin. high, ratio 6: 1.

Price 6/6.

TRIMMERS,—Twin triminers ou ceramic base, brand
new; to clear, 8d. each; 5/~ doz. also Bal\ehte
Stnp contaunn“ 5 Postage Stamp Trimmers, 2/6.
TUBULAR WIRE-END CONDENSERS, brand new,
first quality co*nponents 0.0003 mfd., 8d.; 0.005 mid.,
9d. ; 0.01 mfd, 10d. ; 0.1 mfd., ¥/- ¢ach.
ELEGTROLYTIG TUBULAR GONDENSERS 25 mid.,
12 v.; 25 mfd., 25 v.; 50 mid., 25 v.; 50 mfd., 12 v,
2/6 each. .5 mid,, 3)0 v. D.C. workin" 2/= cach.
COIL FORMERS, cardboard and paxolin, assorted
sizes, useful for experimenters ; 1/6 doz.
CHASS18,—Beautifully finished, highly polished, new
cadmium-plated Chassis. Superblymade 12
% 3in. Drilled for 5 valves, transformer, etc., 4; h.
Also heavy gauge metal (hassm finished bxtﬂoshxp
grey, 12in. X 5iin. x 24in., 1/3 cach. All drilled for
valves, ete.

ACCUMULATORS.—Ediswan 2 v, 60 amp., brand new,
in ebonite cases, size 8in,x 4}in. \Zlm callers
only ; 17/6 each.

MORSE KEYS.—Don’t confuse these with inferior
junk ; it’s a super job; 8/6 cach.

YAXLEY TYPE SWITGHES 2-bank, 3-way, 2/-.

MOVING COIL 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 s also new chokea, 30 henry 150 ohms,
5/« each

ELEGTRO-MAGNETIG COUNTERS, resistance 500
ohms, from 1-12,999, size 4iin. X”in.x]-}in., ex-
G.P.O., invaluable for countless purposes, 8/86 cach ;
a smaller type, 1-1,999, size 4}in.x 1{in.x 1{in., 5/6.
RELAYS.—Small relays for operation on 2v, D.C.
with 6-way make and break switches, brand new ;
B/- each.

FLEXIBLE DRIVES, well made, :hwlde-d cable drives
for remote control ideal for radlogrdmophonm
approx. 2ft. long; to clear, 4/- each.

MIDGET VOLUME CONTROLS, 5,000 ohms, 3/6 each.
VOLUME CONTROLS without switch, 1 reg.,

LONDON CENTRAL RADIO STORES

23. LISLE STREET. LONDON, W.C.2. Telephone: GERrard 2969.
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~EEMIN O
Makes the Modern
World Go Around

Close observation of the flow of electrons from a

Werld

T'HE LIFE of radio communications hangs by a tiny

. beated filament is made possible with this Elec- thread of filament wire. If the steady flow of electrons

tron Microscope, This instrument, designed and
construsted in the Eimac laboratories
gives a motion picture projection of the electron

virtually from the vacuum valve filaments ceases, the transmitter

movement. is off the air no macter how excellent the other com-
ponents may be performing. To assure peak’emission un-

Before filaments are sealed into the triode they
are placed in a temporary vacuum where they
undergo their first emission test. Thus faulty
fil. 1ts may be ded out with urther
brocessing.

EIMAC 3047
Filament Volitage 5 or 10 volrs
Plate Volrage (D. . 3000 volrs
Plate Dissipation . .« 300 wartts
Power Ourput 3000 voles
at75%eff.g - . . . , 900 watts

der the mostsevere operation conditions, many exacting
tests are conducted during the process of manufacture.

Above is an Eimac technician check»
ing an Eimac valve on the Peak Emis-
sion Tester. This device,designed and
constructed in the Eimac laboratories,
mreasures the flow of electrons emitted
from the completed valve. Of a long
series of filament tests conducted at

‘various stages of manufacture, this test

is the final. Other important controls
are illustrated at left.

From beginning to end, Eimac valves
are designed and constructed to give
vastly superior performance. The proof
that they do is made clear by the fact
that Eimac valves enjoy first choice in
the minds of leading radio engineers
throughout the world.

Follow the leaders to. ..

L 4

/vuv:s

Eitel-McCullough, Inc., San Bruno, Califoraly

Foreign Division: FRAZAR & CO.,LTD. 301 Clay Street, San Francisco, California, U.S.A.
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VIBRATORS

for Dependable Power

Representing the result of several years research
into 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, efc, eic.

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

WRIGHT & WEAIRE LTD.

HIGH ROAD, TOTTENHAM, N.1T7. Telephones : Tottenham 3847-8-9
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Impedimenta

SOME industrialists are still taking their manufacturing
hurdles without stripping for the race.
The mental sprinters have long since discovered

that to call in the Simmonds Organization during the design

stage is to avoid unnecessary experiments, to save time, to
reduce the cost of the product, to ensure its efficiency.

THE SIMMONDS ®:35' NUT
SIMMONDS-CORSEY CONTROLS
SIMMONDS CONTENTS GAUGES
FOR AIRCRAFT.

SIMMONDS POSITION INDICATORS
SIMMONDS ELECTRIC TEMPERATURE
AND PRESSURE GAUGES
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Post-war
- Matters that Should

HE 1941-42 session of the Institution of Electrical
Engineers has just closed, so far as the Wireless
Section is concerned; with a discussion on ‘‘ Post-

war Planning in Radic Communication.”” Many of the
points that were raised are of the greatest importance to
the future of wireless, and we propose to touch upon
those matters that, in our opinion, deserve special con-
sideration.. As Col. Sir A. Stanley Angwin said in open-
ing the debate, the resumption of normal services after
the war will'give an unrivalled opportunity for removing
many of the handicaps under which wireless has suffered
in the past. Not only will it be possible to standardise
components and accessories on a national or international
basis, but it will be easier than at any other time to
make any sweeping changes, such as in systems of broad-
casting—FM, UHF, etc.—that may be considered
desirable. More than purely technical considerations are
involved in most of the matters that should be con-
sidered, but discussions now will reduce delays when the
time comes to put changes into effect.

In matters pertaining to the reception side of broad-
casting, perhaps valve standardisation is the most
important. Few will disagree with the opinion expressed
during the discussion that, the war having enforced a
reduction in valve types, the . situation must not be
allowed to deteriorate after the war. Receivers for
specialised uses must be developed more intensively, and
it was urged that the really portable ‘‘ personal’’ receiver
should, thanks to increased knowledge of the manufac-
turers of miniature components and valves, become an
accomplished fact after the war.

Re-starting Television

Regarding television, perhaps one of the most
important points on the broader issue is that, as a result
of wartime developments \in manufacture, cathode-ray
tubes should be cheaper, and so it should be possible for
the service to be resumed on a much wider basis than
before. The question of technical standards for the
resumed service presents a problem. Suggestions carry-
ing much weight have already been made to the effect
that the service should restart with new standards, but
at the I.LE.E. discussion it was proposed that the London

B

Planning
be Considered Now |

station should temporarily resume work at its pre-war
standards. Any improved standards, or improved system
of transmission that might be decided upon for the per-
manent future service would be used for the provincial
stations. Though this scheme is open to obvious criti-
cism, it seems to us to offer the attraction that the service
could be restarted with a minimum of delay. On the
important question of feeding the provincial television
stations, the view was expressed that after the war UHF
developments will make radio links more attractive than
cables. As one speaker put it, the principal wireless
development of the last war was the valve; of this war
it is the extension of the usable frequency spectrum.

Conserving Frequency Channels

In the field of communication, it was emphasised that
the channels available are rapidly becoming filled to
capacity. One of the first tasks for a world in which
international co-operation becomes possible will be to
organise the use of these channels for the greatest benefit
of all. Tt is not too early to plan the general principles
on which allocation of frequencies shall be made.
One of the principles that we consider should be
always kept to the fore is that frequencies with a world-
wide range should be reserved more strictly than at
present for long-distance communications.  Local
services will doubtless make a wider use of UHF.

It is all to the good that the most valuable of all the
raw materials of post-war reconstruction—the human
element—was not neglected. It was-admitted in the dis-
cussion that many wartime entrants into wireless must
eventually pass into other walks of life, in spite of the
application of wartime wireless developments to peace-
time needs. DBut the interest of many of them would be
retained as amateurs, and so the question of amateur
status will become a matter of urgency after the war.
Questions with regard to the training and status of tech-
nicians are always important, and we are particularly
sympathetic towards the views expressed that, if the
status of servicing can be improved, many men with
high qualifications will be absorbed into that sphere.
They will find work worthy of their mettle in maintaining
the apparatus of the future
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POWER AND REALISM

Estimating the Watts Required for a Given Sound Intensity

N an article some time ago! there
-was some discussion of the prob-
able power required to reproduce

sound at natural levels in a room and
other enclosures, taking into account
the efficiency of ordinary speakers
and the increase of sound level due
to reflection in the enclosure. The
formula under discussion led to figures
which, in the opinion of the writer of
that article, do not bear out the
observations of practical experience,
an opinion which will be shared by
many. Yet ip these days when much
more use is being made of reproduced
sound in mass listening in factories,
canteens, theatres, etc., the equipment
has been installed too often, judging
by results, without considering what
power is required to meet conditions.

It is the purpose of this article to offer

a guide to the estimation of power re-
quirements for any conditions, starting
{from first principles. The formula
given previously was i—
WT

1_11.4V" e e (1)
This states that if a sound is radiated
continuously in an enclosure until the
steady state has been reached, then
the sound intensity I is proportional
to the watts W radiated and to T the
reverberation time in seconds and

I EnerGY uNITS

o-02f

LA

By
G. E. MORISON, A.M.LE.E.

(H. D. Moorhouse & Co., Manchester)

time T seconds required for a sound of
normal® intensity level 6o db. above
the threshold of audibility to die away
to o db. (0.0002 dyne/cm.? or 1018
watts/cm.?) in a reverberant room,
the sound source having been cut off.
S is the total interior surface of the
enclosure and a the average absorption
coefficient of all surfaces). From this
an expression can be derived for W
in terms of I, the dimensions of the
enclosure, and the factor a. All
formule of this type are open to
suspicion in that they rely too much
on an illusory steady state, which
can be produced, but is not what we
are dealing with in ordinary listening.

When sound is radiated in an en-
closure there is a period from the
moment radiation begins (when the
intensity is zero} to that time when
the steady state may be said to be
reached, during which the intensity
is increasing exponentially.  The
intensity at any moment, in Figs.
1 and 2, is that due to the accumula-
tion of energy, from an ideal source
filling the space uniformly with sound

CONTINUOUS SOUND

Fig. 1. Building up of sound
energy in a reverberant room
having T=6 secs. Point A is
the level reached by transient
sound of 0,02 sec, duration.

TIME IN SECONDS-

inversely proportional to V the en-
closure volume in cubic feet. This is
another way of saying that in the
steady state the power radiated is
exactly equal to that absorbed by the
enclosure boundaries, which is self-
evident. The same formula appears
elsewhere in other forms ; for instance,
T may be eliminated by substituting
for it the right-hand side of
0.05V :

2 L

(the original Sabine formula for rever-
beration time T which defines the

T =

T Wireless World, March 10th, 1938, ¢ Loudspeaker
versus Orchestra.””
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by reflection in the enclosure. To find
the true intensity at a point in the
enclosure we would require to add the
direct radiation from the source and
to know the particular manner of this
direct radiation.

Consider for the moment only the
intensity  to ‘reflection indicated in
Figs. 1 and 2, since this is all thatis
included in expressions of the type (1).
The period required for I to approach
its maximum may. be called the
building-up time and may be quite
long, as much as 1 sec. in a rever-
berant - enclosure having T = 6 sec.

- For a more absorbent enclosure with

T = 1 sec., the building-up time is still

considerable, being o.2 scc. These
are the times required for the intensity
to reach 0.9 of its maximum, this
being, to the ear, indistinguishable
from maximum intensity. A limit
of this kind is necessary, since I never
quite reaches I

max*

Now, in listening to speech or
music we appreciate the whole by
hearing, in. proper form, intensity

©0'010p CONTINUOYS SOUND
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Fig. 2. Building up of sound energy in an

average living room, T=1 sec. Point A is
the level reached by transient sound of o0.02
sec, duration. Note reduced energy scale.

.and sequence, the successive sounds

which make up syllables or musical
sounds, including many of a quite
transient nature. It is accepted, for
instance, that. the duration of the
average syllable in English speech is
0.2 sec;, and of some consonants only
0.0z sec., while the diversity in music
is even greater. That being so, it is
clear that the briefer sounds can never
reach the steady state intensity im-
plied in the formula (1) unless the
enclosure is quite remarkably “ dead,”
and if it is so, then the building-up
process, by reflection, can hardly be
said to function with any effective
increase of sound level. The use of
formula (1) is thus not justified for
power -calculations and must give
results showing less than the true
power required for a given intensity.
There are also other objections.
If we assume that in an enclosure the
absorption is increased so that T tends
to zero, then if W is unchanged,
according to (1) the intensity I
vanishes, whereas actually I remains
finite, being the intensity due to direct
radiation from the source in free air,
the enclosure having been removed.
The fact is that formula (1) does not
even measure the steady state in-
tensity in any enclosure but only that
in an enclosure where the average
absorption is low, when we may
assume that a large number of re-
flections take place, and that therefore
the space is uniformly filled with sound
after 'a measurable time. That this



condition does not apply in the
ordinary living room is easily proved
by simply moving nearer to the loud-
speaker in action ; or from its axis to
one side. The sound level quite
audibly changes from point to point,
-which indicates much larger changes
in intensity, since the ear is estimating
logarithmically.

. The same limitations apply for
fdrmula (2) in which reverberation
time which is approximately true only
for enclosures having T more than
about 2 sec., whereas in home repro
duction T is less than 1 sec. (0.6 sec.
is a fair figure at 500 cycles in an
average living room). The reason for
this failure of the Sabine formula (2)
is the same; it assumes a large
number of reflections per second in the
enclosure, and that the space is uni-
formly filled with sound.

Nevertheless, the fact still remains
that to enclose a radiating loudspeaker
in a room does increase somewhat
the sound level over that which would
exist in free air, provided that the
individual sounds persist for an appre-
ciable time. Figs. 1 and 2 show that
the relative importance of reflected
sound depends not only on T but
very much on the duration of the
sound, and that for very brief sounds
the sound level practically is that due
to direct radiation only.

Modifying Factors

Listening in the ordinary room
there are three primary conditions
which impair the validity of any
calculation which is made on the
assumption of a steady state and
spherical radiation. These are: (1)
the individual sounds heard are of short
duration ; (2) the loudspeaker radiation
is of the type which fills a limited solid
angle, as distinct from uniform spherical
radiation; (3) the average boundary
absorption is such that the energy
density in the enclosure is never
uniform, and least of all for sounds of
very short duration. All these factors
are such as to make the effective
intensity at a point more nearly equal
to that due to direct radiation only
than to that due to reflected energy.
Formula (1) fails as it exaggerates
reflected energy.

There are also physiological factors
which reduce the importance of re-
flected energy. It has been shown?
that in listening with two ears the
apparent loudness of direct radiation
is greater than that of diffuse, many
times reflected radiation of the same
intensity. Again, in the case of sounds
of short duration the ear will accept
and add together two wave trains
quite considerably displaced in time
or phase, but this accommodation
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extends only to identical sounds which
arrive at the ear with a time difference
not more than about 1/20 second.
Beyond this the ear begins to hear
two distinct sounds. Therefore no
reflected radiation in a room which
arrives with a delay of more than 1/20
second can - be accepted as adding
usefully to the sound level. In this
1225 561t.

20

Taking the average living room,
say 18ft. X 14ft. X roft.,, the distance
between reflections, the mean path, is
on average 4V/S (V total volume, S
total surface as before). This is less
than the distance between walls
because it takes account of short
path reflections as at corners. For
this room 4V/S = 8ft., so that useful
reflections will include all those which
happen to reach the listening point,
even after seven (56/8) reflections.
However, since the intensity is reduced
by a factor of about 75 per cent.
average at each reflection (boundary
absorption), those waves reaching the
listening point by a roundabout route
involving several reflections will be
reduced in intensity to insignificance.
Yet a little consideration will show
that .most reflections must belong to
this class, as first and even second
reflections to a given point can only
be very limited.

We have to remember, too, that the
source radiation 1is divergent and
therefore decreases in intensity with
distance ; this applies without change
to reflections from plane walls, etc.,
so that reflections arriving at a given
point are less by a {further factor.
The complete determination of the
precise gain in energy level, due to
reflection, at a given point in our
average room is practically beyond
calculation if we limit the time to
1/20 sec. as required, but by using
several approximations we find that
the energy gain may be between roo
and 200 per cent. or 3 to 4.7 db. above
that due to direct radiation at a dis-
tance of eight feet. If the listener is
nearer the source it is less, and
conversely. ’

time sound travels

Direct Radiation

It has been shown elsewhere® that in
a similar room, 2oft. X 15ft. X 10ft. high
at 500 cycles, the increase of sound
energy due to reflection is not more

. than 3 db. for sounds of the duration

considered. It may be more below
200 cycles, where the reflection factor
increases rapidly. Thus, for a given
sound level in such a room, the
(transient) power required is 50 per
cent. of that in the‘open air; but for

2,3. “ Applied Acoustics.” (Chapter on Architectural
Acoustics), by Olsson and Massa.
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shorter sounds or higher frequencies
the economy of power due to reflection
in the room decreases rapidly.

We may conclude that a better
starting point for power calculations
would be to find what power is re-
quired to produce a given sound level
at the listening point by direct
radiation only. Then the assistance
by reflection in a rodin becomes a
small ““factor of safety ” which we
can accept as good engineering prac-
tice, having just sufficient power
available without it, the addition being
in any case small and difficult to
estimate. If this power is provided
then we know that if any sound is
re-radiated by the loudspeaker, how-
ever transient it may be and whatever
the room boundary absorption, there
will be sufficient energy to establish
the required sound level at the listen-
ing point. This makes reproduction
real in the power sense, for in listening
to original sound, if it is transient,
then the intensity level is that due
to direct radiation with no appreciable
sound reinforcement by building up
of repeated reflections.  This is par-
ticularly true of orchestral perform-
ances which are normally heard in
an enclosure where the ‘ building-
up ' time is appreciable.

Power Caiculations

Once the idea is aceepted that for
realism a reproducer must be capable
of producing at the listening point the
required real sound level directly or
“instantaneously ” (which is the same
thing) the maximum power required
can be calculated if the intensity level
relative to 10 -1% watt/cm.? is given,
in decibels. According to the article
“ Loudspeaker versus Orchestra,” the
highest steady intensity level is about
100 db. To produce this there is
required about ro—¢ watt/cm.2. The
total acoustic watts is then AX 10-6
where A is the area across the power
flows at the point chosen. To deter-
mine A we require to know the dis-
tance from source to listening point,
and the solid angle which includes all
the radiated power. This angle will
vary with frequency and type of
speaker, and an average must be taken
unless the angle is known for a par-
ticular case. The average domestic
receiver placed near a wall and with
a back-damped cabinet will radiate
usefully about 120 degrees. The
radiation at the point P (Fig. 3) is
across the curved spherical segment
XPY. The angle 120 degrees is sub-
tended by the area

)
A = 27(0P)*(1 — cos—z—).

For # = 120° this area is #(OP)2
In the example considered (Fig. 3)
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Power and Realism—
which is similar to the small room in
“ Loudspeaker versus Orchestra ” we
have
OP = 8ft. = 240 cm. and #(OP)?
= 7 X 576 X 10 = 1.8 X 10°
(approx.)

The total acoustic power required
for 1oodb. leyel at P is thus 1.8 X 10°
3 10—6:=0.18 watt.

The electrical efficiency of small
moving coil speakers working in a
baffle is about 5 per cent., hence the
electrical power to be delivered to
the speaker is twenty times this, that
is 3.6 watts. In order to take care
of peak levels as given at 105 db. for
orchestral music, the undistorted power
required becomes 3.162 X 3.6 = 1I.4
watts, where 3.162 is the factor for
5 db. increase.

Fig. 3. Direct radiation in smalil room

from loudspeaker at O to a listening point

P ; the energy is spread over the spherical
area XPY.

We can now calculate for com-
parison what the output in acoustic
watts would be for an instantaneous
level of 100 db. in a concert hall
similar to the Queen’s Hall. Here we
may assume that the radiation at low
frequencies, where most power is
delivered, is over 300 degrees for most
instruments, but that the arrangement
ot the orchestra near one end wall
makes this only 180 degrees so far as
listeners are concerned, at a normal
listening - position some distance from
the orchestra. Taking an average
position for P at 5oft. from the mean
source O we have thus A = 2#(OP)®

>

180
(1 — cos ——2—) = 27{OP)® = 14.14 X

10° cm.?2. The total acoustic power
required for 1oo db. sound intensity
level at P is then 14.14 X 108 X 10—8
= 14.14 watts and for peak levels of
1¢5 db. the radiated power required is
3.162 X 14.14 = 44.7 watts. The same
orchestra playing in the open air with
full audience at ground level would
require twice this power for equivalent
levels, that is about 9o watts for
105 db. level.

It will be seen that these power
requirements agree fairly well, in small
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_.rooms, with what experience shows to
_be necessary . for

reproduction at
realistic sound levels, free from dis-
tortion of course, and in larger en-
closures the agreement between ac-
cepted power output of large sources
and sound level is also good.

A great deal of practical experi-
ment has been done in working out
the power required for satisfactory
reproduction in cinemas. The em-
pirical formula found by trial is as
would be expected, one which requires
more power for larger enclosures, but
the relation is not a straight line. The
power required is found to be pro-
portional to V2573, In this article the
more general formula starts from the
dimension (half length of enclosure)?
= OP? which is proportional to V'3, a
very good agreement. The actual
power required in watts delivered by
cinema amplifiers is less than that
calculated for 5 per cent. speaker
efficiency because modern cinema com-
pound reproducers have efficiencies
up to 40 per cent., offset by a slight
loss due to transmission through the
screen which is about 2 db. Further,
film recording volume limits are not
yet life size. The upper intensity
limit at present is 9o db. above zero
level, which limits the highest power
reproduced, unless the fader is pushed
up at the peak of loudness.

The magnitude of these upper
intensity levels in terms of loudmess
can be- expressed by writing phons
for decibels, since they are equal, in
the range here considered, between
go and 110 db., where the ear, like a
measuring instrument, is ‘‘ straight
line.” Thus the formula used finds
in watts the power required for a given
intensity, an arbitrary number, but
this number is‘also the value which
gives the practical measure, the re-
sulting loudness, in phons.

The suggested formula agrees also
with practice in that it supposes in a
large and therefore wide enclosure
the radiation angle will be large, and
conversely for small or narrow en-
closures. It fails only for extremes
in shape or extremely long reverbera-
tion times, neither of which conditions
should exist in enclosures intended for
good audition.

So far as home listening is concerned
the importance of wide distribution
for all frequencies is evident, if sound
levels are not to be distorted by con-
centration. It is also evident that,
although the room reflection at 500
cycles (0.6 sec.) is not an important
factor, it may be so at low frequencies
when the reverberation time of the
same room may be 1.5 sec. This would
affect the relation of power to sound
level for sustained low mnotes (e.g.,
cathedral organ). For the practical

calculation of power required in watts
we need to know only two variables :
the length in centimetres from the
speakers to the mean listening dis-
tance, ‘which we call OP; and the
average angle radiation of the loud-
speaker used called 6. The general
formula is then:—

Radiated watts required

(OP)%27(1 — cos—f)

108 ;
The following table gives values for

2m(1 — cos-z-)

108

for various values of § so that calcula-
tion is simple having estimated 6 and
measured OP. For further simplicity
the table has been worked out using
another multiplier (107.6) to convert
to linear feet. The required watts
(radiated) is then the appropriate last

column value multiplied by (OP)%

where OP is measured in feet. If a
single speaker will not cover the area
required reasonably, find how many
are needed, and multiply again by
that number. TFinally, to find amphi-

fier output watts divide by%when X

is speaker efficiency, per cent. "The
power arrived at is that required for
a loudness level of 100 phons.

Angl: g 0 0 o Combtineéi
covere . constan
by one 005'2— 1-0055 2n(1-Cos§) to be
speaker multiplied
{Degrees) by OP2(tt.)
45 0.924 | 0.076 0.477 0.00044
60 0.866 | 0.134 0.842 0.00078
Q0 0.707 0.293 1.830 0.00170
120 0.500 | 0.500 3.140 0.00291
150 0.259 | ~ 0.741 © 4.654 0.00432
180 0.000 1.000 6.280 0.00583

APPENDIX

To find the total area across which
energy from a loudspeaker flows, given
the listening point distance R, and the
distribution angle 6. See Fig. 3.
source is O ; listening point P.

The area required is that of the spherical
section XPY cut off by XY. From any
geometry text book this is 2aR%.

But 27RA is required in terms of R
and 8. Let a = } XY, then

] a .8 a
tan—;- A and 51n?,.4—§ )
. . . .8 [/ [}
from which R sxn-—2—= R tan-;-— h tan:~

and # = R~ R cos-g;or Rz — cos—g) :

The spherical area across which the -

energy flows from a sound source at O,
having a distribution angle 6, is then

given in terms of the distance R and the-

angle § by eliminating %, and is

27R2(1 — cos—Z)‘

Sound -

i
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More Details of the Equipment Used in German Aircraft

GENERAL description of the

standard communication and

direction-finding apparatus in-
stalled in German aircraft was pub-
lished in our issue of November, 1940.
At that time it was not possible to
give more than a briel ocutline, but in-
formation now released by the Min-
istry of Aircraft Production enables
us to fill in some details of the more
interesting parts of the gear.

One of the most interesting and un-
conventional features was the iron-
cored direction-finding loop. This is
mounted on the outside of the aero-
plane skin and is covered by a stream-
lined Perspex housing. A flexible
drive coupled to a handle on the com-
pass repeater and bearing indicator
rotates the loop through a worm gear
in the base. The shaft runs on ball
bearings, and a 360 degree scale isat-
tached to the main gear wheel for
checking agreement with the scale on
the repeater compass.

The aerial coil former is made of

bakelised fabric in. thick and 13in.
long. It is of oval section measuring
3in. on the vertical and 4in. on the
horizontal axis. The windings consist
of eight turns of Litz wire approxi-
mately o0.08in. in diameter, wound
symmetrically on each side of the
former and connected in parallel to
give an inductance of 3.z pH. Inside
the former the iron-dust core is built
up of ring sections placed coaxially.
The core material has been taken out
and measured, and its permeability
is of the order of 6o.

Conmection to the receiver is made
through a screened twin cable with a
characteristic impedance of about 30
ohms. The cable is lin. in diameter
and is divided in the centre by ;% in.
insulating material. Each half is
occupied by a semicircular conductor
of tinned copper braid.

DF Loop Performance

The performance of the loop aerial
has been checked, and it is found to
give a polar diagram of normal type.
For purposes of comparison a second
loop aerial was constructed without
an iron core, and the turns adjusted
to give an inductance equal to that
of the original. The energy pickup of
the two loops was measured by inter-
changing, and the iron-cored loop gave
an increase of 10 db over its air-cored
equivalent. The iron core greatly in-

creases the weight, and the loop is
actually 3 lb. heavier than the DF
receiver itself.

Figures which have now been made
available show that the communica-
tion receivers.in the FuG.10 radio
cquipment have a very high perform-
ance. In the long-wave receiver (0.3
to 0.6 Mc/s) an output of 50 mW. is
given for an input of 1 microvolt with
a signal/noise ratio of zo db. The
overall band width for 6 db down is
1 kc/s and the second-channel ratio
78.5 db. The short-wave receiver
gives 2.5 mW. for 1 microvolt with
17 db signal/noise ratio and the
second-channel ratio is 7o db.

The superhet circuit comprises cight
valves starting with a stage of RF
amplification, followed by a separate
oscillator with injection to the grid
circuit of the mixer valve. There are
two IF stages, the output of which is
rectified by an anode bend detector
and then passed to the AF output
stage. A heterodyne oscillator is
coupled to the grid of the detector
and is adjusted to beat at 1,000 ¢/s
with the intermediate f{requency.
This is 140 kc/s and 1.4 Mc/s in the

P

All RF coils have closed iron-dust
cores and the inductance is adjustable
by means of a threaded end section.
Fixed ceramic condensers are used to
tune the IF circuits, and a combina-
tion of positive and negative tempera-
ture coefficient ceramic condensers are
used in the oscillator circuit associated
with the frequency changer.

The valves throughout are all Tele-
funken type RV 12 P 2000, as des-
cribed in the earlier account. Their
basic function is that of an RIT-pen-
tode, but they are also used as triodes
with the suppressor and screen con-
nected to the anode. Each valve re-
quires a heater current of 68 mA at
12 volts, and the LT power is drawn
from the aircraft 24-volt battery with
the heaters connected in series-parallel.
HT is supplied from a motor genera-
tor, the current being 40 mA at 200
volts.

Mechanical Construction

Screening between stages is very effi-
cient and accounts for the high overall
gain. The chassis is of die-cast con-
struction, and the compartments are

Underside of iron-cored DF loop showing gear box and worm drive for the flexible
cable drive,

long-wave and short-wave riceivers
respectively. Sensitivity is adjusted
by varying the bias applied to the
grids of the R¥ and first IF amplifiers.
There is no AVC.

arranged round the four sides of &
central three-gang condenser. The
fixed plates are earthed and the rotors,
which are mounted in a ceramic
spindle, are live. Location of the tun-
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ing condenser for operation on ‘“spot”’
frequencies is effected by means
of discs mounted behind the dial. Each
disc has a notch which engages a pro-
jection on a spring-loaded lever. The
common spindle for the four levers is
mounted eccentrically and provided
-with a knob. Thus all four spot fre-
quencies can be varied simultaneously
over a small. range. Four locking
screws passing through the main tim-
ing Knob permit independent adjust-
ment of the setting of each disc, and
a mechanical indicator system shows
which spot frequency is in use.

Communication receiver unit with front
cover removed to show the locking discs
for the four fixed operating frequencies.

Everything about the receiver, and
indeed the equipment as a whole, is
very heavy and expensive, and gives
the impression of being designed by
a radio engineer with a ground station
outlook rather than one who has
specialised in aircraft design. The
FuG.10 equipment is, however, de-
signed as a complete installation, and
the units fit together to occupy very
little space with short interconnecting
cables. The latter are easily replace-
able when shot away, and the units
themselves are simple to dismantle and
reassemble for servicing.

Wireless World

Practical Sound Conversion for

Amateurs.

By ¥. G. Benson.. Pp. 31 ; 11 figures.

BCM/VALU, Monomark House,

W.C.1, or direct from F. G. Benson,

88, Greenfield Avenue, Carpender’s

Park, Watford, Herts. Price

5. 6d., post paid.

This well-printed book, with its
clear diagrams, is an attempt by the
author to offer sufficient practical in-
formation and suggestions that will
enable an intelligent cine-amateur
possessing mechanical ability to con-
vert almost any make of silent pro-
jector (9.5 mm., 16 mm., or 35 mm.)
to successful operation with the appro-
priate  sound-film. That it has
achieved its purpose is suggested by
the fact that it has reached an
amended second edition.

Empbhasis is rightly laid on th:
necessity for™ absolutely steady, con-
tinuous film motion if reproduction of
tolerable quality is to be obtained, and
various methods of eliminating speed
variations in the film drive are dis-
cussed. No mention is made of
modifying projector picture-gates, etc.,
to prevent abrasion of the soundtrack,

NEW BOOKS

and a reference to the use of a centri-
fugal  ball-governor  (gramophone
spring-motor type) to control AC/DC
motors and so overcome aurally dis-
tressing slow changes of speed might
have been useful. The term ‘‘ warble *’
is employed when ““wow ' would be
preferable. Accurate foot-note defini-
tions of ‘"wow’ (i.e., slow changes
in repreduced sound, up fo 6 per
second) and ‘' flutter” (fluctuation
changes between about 6 to 30 per
second) and, perhaps, ‘ gargle”’
(fluctuation changes between about 30
to zo00 per second) might with ad-
vantage be included in any future
editions. D. W. A.

Radio Simply Explained, by John
Clarricoats.—After a brief excursion into
history. this book deals with waves both
in the air and the ether, and shows the
relationship between their length and the
trequency of vibration of the instrument
which produces them. Modulation is
then explained, and after that the writer
deals with elementary electrical theory,
and proceeds thence via alternating
current to wireless proper, After deal-
ing broadly with various types of circuit,
a simple explanation is given ot the
action of the Heaviside and Appleton

layers. Pp. 44. 24 diagrams. Pub-
lished by Sir Isaac Pitman, Parker Street,
Kingsway, London, W.C.2. Price 6d. . .

Physics for Engineers, by Sir Ambrose
Fleming.—This little book may perhaps
be best described as a brief outline of
physics.  All branches of physics are
dealt with, and a chapter is given describ-
ing the latest developments in atomic
disintegration. Pp. 232. 89 illustrations
and diagrams. Published by George
Newnes, Ltd., Southampton Street, Lon-
don, W.C.2. Price 7s. 6d.

The Radio Amateur’s Handbook.
Special Defence Edition, by the Stafl
of the American Radio Relay League.—
Since the entrance of the U.S.A. into the
war the American Radio Relay League
has found it necessary to publish a
special edition of the well-known Radic
Amateur’s Handbook, the 1942 edition
of which was announced in these
columns as recently as April. This emer-
gency edition is intended as a compact
and inexpensive textbook for the hun-
dreds of radio training classes in course
of formation all over America, and in-
cludes specially written chapters. Pp.
288, with 1,410 illustrations and diagrams.
Published by the A.R.R.L. Inc., West
Harttord, Connecticut, U.S.A. It may

be obtained in this country from Webb's

Radio, 14, Soho Street, London, W.C.2.



135

INTER-CIRCUIT SCREENING

Survey of the General Principles

VERYONE who is concerned with
the use or construction of wire-
less apparatus should understand

why screcning is necessary and the
electrical principles underlying the
design of suitable screens. It is the
object of this article to give this
information in a simple non-mathe-
matical form.

The necessity for screening arises
from the fact that it is, in general,
impossible to assemble a number
of circuits together in .a wireless
equipment without introducing stray
couplings between them. Such
couplings may be 'due to stray capa-
cities, to stray mutual inductances,
or to a combination of both; and
their effect is to transier energy from
one circuit to another when either
such a transferis not required or when
it is desired to cffect the transfer by

a path other than the one provided by .

the stray coupling.

Stray capacity coupling is com-
monly referred to as “ electrostatic
because the interaction is caused by
the existence of an electrostatic field
which is common to the circuits under
consideration. As an example of
stray coupling of this type, consider
the two tuned circuits LiCr and
I.2C2 shown in Fig. 1 (a). A voltage E
is introduced into the first circuit

L

Cy Cz L2

Fig. 1.

and it is desired to avoid any transfer
of energy from this circuit to the
second one. In general, there will
exist stray capacities between the two
circuits which, for our purpose, can
be assumed to be concentrated in the
two capacities Ca and Cp connected
to the extreme points as shown. The
system will then resemble the ordinary
direct-coupled circuit, and we can
expect energy to be transferred from
L1C1 to L.2Cz. Suppose now that the

Stray

By
M. REED, Ph.D., M.Sc., A.M.LE.E.

capacities Ca and CB are split up into
two equal condensers in series, as in
Fig. 1 (b), and that the junctions A and
B are connected by a wire of zero
resistance (i.e.,, by a short-circuit).
The transfer of energy from LiCr
to L2C2 will then be prevented
becanse there will be no potential
difference between the points A and B.
Such an arrangement would operate
in practice if it were possible tn localise
all the stray capacities between the
circuits in this way. As this is not
possible, it is necessary to provide a
short-circuit across every possible
stray capacity between the two cir-
cuits. In practice, this is accom-
plished by enclosing the circuit L.1Cr
completely in a metal box. In-this
way, the necessary short-circuits are
provided at every point between the
circuits in the way indicated by
Fig. 1 (¢).

Capacities to Earth

In addition to the stray capacities
between the circuits, the second
circuit and the can enclosing the first
circuit will have stray capacities to

R - S I,
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circuit between the points H and B,
prevents the establishment of a voltage
between the points B and D. There-
fore, so long as the circuit LiCr
remains completely isolated from any
external influences the box will pro-
vide a perfect screen between the two
circuits.

Im practice, it is unusual to find such
a completely isolated circuit, as it is
génerally necessary to bring external
wires into the box to provide battery
supplies or to link the circuit with
other parts of the system. In such
cases it may be impossible to avoid

" some .stray capacity between these

=

leads and earth, with the result that a
voltage will be established across the
points B and D via Cu, in the way
indicated by Fig. z (b). This voltage
will then produce a transfer of energy
to the circuit L2C2 via such stray
capacities as Cg, Cp and Ca. 1In
practice, this condition is avoided
quite simply by connecting the point
B to earth, and so providing a short-
circuit across the points B and D.
It follows that this connection should
be made by as short a route as possible,
so that the connecting lead should
have as low a resistance as possible.
There is an additional difficulty
introduced by the external leads
arising from the fact that voltages

SCREENING CAN

n
e

2Ca !
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capacity coupling, and how it is obviated by -screening.

earth, as shown diagrammatically in
Fig. 2 (a). For convenience one end
of the first circuit is shown connected
to the can at B. If this connection is
not made, it can be replaced by the
stray capacity between this end of the
circuit and the can. Tig. 2 (a) shows
that, although there are numerous
stray capacities between the various
parts of the system, it is not. possible
to transfer energy to the circuit L2C2
because the can, acting as a short-

may be induced in them from the
circuits inside the box. These leads
may then transfer energy to other
circuits either through the stray
capacities existing between them and
these circuits, or by stray magnetic
couplings. The methods employed to
avoid this depend on whether the
leads are required to carry power
supplies into the box or to connect
the circuits inside the box to other
circuits outside the hox. In the
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former case the leads will not normally
carry high-frequency currents, so that
pick-up on them can be minimised
by the use of a filter consisting of a
screened high-frequency choke L and

Wireless World

of not les§ than an inch in the way
indicated by Fig. 3 (b). With this
arrangement a fraction of the voltage
set up across points such as A and B
can be transferred to the second
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Fig. 2. Diagram (a) shows stray capacities between the screening can and external

objects. Diagram (b) illustrates the effect of an external lead.

a condenser C connected in the way
shown in Fig. 3 (a). In this diagram
it is assumed that the lead goes to the
tuned circuit via some other part of
the system which does not concern us.
As an additional precaution the leads
can be run in an earthed metal sheath.
This sheath can be regarded as an
extension of the metal box, and it
provides the short-circuit necessary
to neutralise the effects of stray
capacities from the leads. Also, the
eddy currents set up in the sheath in
the way to be described later in con-
nection with electromagnetic screening
at high frequencies will reduce con-
siderably the magnetic field produced
by the leads outside the sheath. In
the case when the leads inter-connect
the circuits they normally carry high
frequencies, so that the LC filter
cannot be fitted. There is then no
alternative but to run the leads in an
earthed sheath to avoid undesired
interaction between the circuits.

Double Screening

_In some cases, particularly at very
high frequencies, the use of a single
screen as described above is still
insufficient to meet the requirements
of the equipment. As it is impossible
to build a screen of zero resistance,
there will always be a voltage set up
between any two points, such as A and
B of Fig. 1 (¢), whose magnitude will
depend on the resistance between these
points. For most purposes this re-
sistance is not large enough to prevent
the box acting as an effective screen,
but at very high frequencies, when the
resistance is correspondingly increased,
this may not be the case. To overcome
this difficulty it is necessary to provide
a second screened box enclosing the
first one and clearing it at a distance

screen directly via stray capacities
of the type indicated by Cr and Cz
in the diagram, or by the mutual
coupling between the screens, or both.
As thé voltage between A and B will
in a practical case already be quite
small, the voltages which it can in
turn induce in ‘the second screen via
the stray couplings should not be
large enough to prevent adequate
screening. It follows that if the
capacities C1 and C2 are short-circuited
by joining the two screens at A and B,
the voltage across A’ and B’ will be
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Fig. 3. [Illustrating the use of

‘“de-coupling ”’ filters and double
screening.

LF LEAD

the same as across A and B, and the
advantages derived from having a
second screen will be lost.  'When low-
frequency leads are connected to the
circuit an additional LC filter can be
fitted between the screens in the way
shown in the diagram. All high-
frequency leads must be run in a

sheath which is connected to boil
the inner and outer screens, so as to
neutralise all possible electrostatic
couplings. For the reason given
above every precaution must be taken
to insulate the inner screen from the
outer one to ensure that no additional
contact is made between the screens.
Also, as no two positions on the inner .
screen can be regarded as being at the
same potential, all points in the circuit
which require “ earthing ”’ should be
connected to the point of contact
between the two screens as indicated
in Fig. 3 (b). In this way the circu-
lation of currents between parts of the
system which should be at the same
potential will be avoided.

So far the circuit LiC1 has been
considered as the only source of
energy. As the circuit L2Cz will in
turn become the source of possible
disturbance when it is provided with
energy, it is the usual practice to
enclose this circuit in a can (or cans)
as well.- When more than two circuits
are involved, exactly the same prin-
ciples apply, and they should all be
provided with cans.

Magnetic Cdupiings

Stray mutual inductance coupling,
which may mnow be discussed, is
generally referred to as “ electro-
magnetic >’ because the interaction is,
in this -case, caused by the existence
of a common magnetic field.
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The underlying principles are some-
what different from those which have
just been . considered, although the
methods employed to neutralise the
stray mutual coupling may appear to
be the -same. Actually, the methods
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employed when the coupling is of the
mutual type depend on the frequencies
under consideration. There are two
methods, one for low frequencies and
the other for high frequencies.
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each loop would have a corresponding
induced current. We should then
find that, given a sufficient number of
closed loops, the resultant magnetic
field at points not too close to the coil
assembly will be negligibly small.
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Electromagnetic coupling at low frequencies, and how the field is restricted

by screening.

At all frequencies the coupling arises
from the fact that some of the magnetic
lines established by the current in the
first circuit link the second circuit.
It is, therefore, -necessary to screen
this circnit completely from the
influence of the magnetic field asso-
ciated with the first circuit. This can
be done at low frequencies by enclosing
the first circuit completely in a box
made of high permeability ferro-
magnetic materials.  The lines of force
associated with the coil will then
crowd into the magnetic material,
as they will prefer this path to the air
surrounding the outside of the box.
No magnetic lines will thercfore appear
outside the box and the second circuit
will be completely screened from the
first one. The action of a magnetic
screen is illustrated in Figs. 4 (a)
and (b). This method of screening is
commonly used for frequencies up to
about 15 kcfs.

RF Screening

At high frequencies effective shield-
ing is provided by employing a
different principle which depends on
the fact that, when an alternating
current flows in a circuit, the resulting
electromagnetic field induces a current

in another circuit mutually coupled .

to it. This current in turn produces a
magnetic field whose direction is such
as to oppose the magnetic field pro-
duced by the current in the  first
circuit. Thus, in Fig. 5 (a) a current
flowing in a coil Ly in the direction
shown will induce a current in the
closed loop Lz flowing in the opposite
direction so as to produce an opposing
magnetic field. If there were a
number of loops similar to L2 disposed
symmetrically along the axis of Li,

At points near the coil assembly, the
value of the resultant field will depend
oun the relative distances of the point
under consideration from the coil Lt
and the loops L2. For example, for
points in the interior of 1.1, the value
of the field will remain comparatively
uninfluenced by the loops Lz, whereas
for points near the:loops the resultant
field will bé very small.

In. practice, the loops are replaced
by a single box made of aluminium
or copper which encloses the coil Li.
Circulating currents are induced in the
can in exactly the same way as in the
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can flow, all joints in the screening
can must be electrically perfect.

The similarity in the action of the
screening can and the closed loops
of Fig. 5 (a) suggests that the influence
of the can on the properties-of the
coil Lx can be analysed by treating
the problem on the same lines as the
simple mutually coupled circuit, i.e.,
the transformer.* If such an analysis
is made it will be found that, owing
to the presence of the can, the apparent
resistance of the coil L1 will be
increased and its apparent inductance

reduced. The efficiency of the ‘coil
. ol .

(given by ?) will therefore be

lowered. To avoid an excessive loss

in efficiency, it is usual to employ
screening material of the highest
conductivity possible and to space
the coil from the walls of the screen
by a distance not less than the coil
radius. Asin the case of stray electro-
static couplings, it is usual to provide
a screen for- every coil in the circuit.
Also, the methods employed to deal
with external leads apply equally v\dl
here.

Practical Considerations

In practice, it is usually necessary
to guard against stray couplings
of the electrostatic as well as the
electromagnetic type. IFrom the fore-
going it follows that, for high fre-
quencies, the screening box employed
to avoid the effect of stray magnetic

loops, and these currents give rise fields will also avoid the effects.of stray
to the neutralising magnetic field. In electrostatic fields provided the can is
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Fig. 5. Electromagnetic screening at high frequencies.
fact, the box can be regarded as a connected to earth. The ferro-

rather thick loop. The currents set
up in the can are known as eddy
currents. The resultant magnetic field
produced inside the can is indicated
in Fig. 5 (b); the field outside the can is
negligibly small.

The shielding effect produced by
the can increases with frequency and
with increase in the conductivity of
the screening material. As the
efficiency of the screening depends on
the ease with which the eddy currents

magnetic screen which has to be used
for low frequencies will also provide
protection against -stray capacities
when it is earthed.

There are cases when it is desired
to screen a coil from electrostatic
fields and, at the same time, not to
prevent it from being influenced by
magnetic fields. The action of the
screen in the two cases 'is quite

* G. W. O. Howe, Wireless Engineer, July, 1934,
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Inter-Circuit Screening—

different, = electrostatic screening re-
quiring the provision of short-circuit
paths in a direction parallel to the
axis of the coil and electromagnetic
screening requiring the provision of
continuous circular paths whose plaries
are perpendicular to the coil axis.
It is therefore necessary to construct
a screen which has longitudinal® con-
tinuity without circular continuity.
One way of making such a screen is
indicated in Fig. 6, where metallic
strips are fixed to insulated end rings
and arranged to form a squirrel cage.

METALLIC
STRIPS

INSULATED RING
Fig. 6. A type of $creening
that permits electromagnetic
coupling but prevents un-
wanted stray capacity effects.

In this way the strips screen the coil
-against the stray capacities without
providing a complete metallic circuit
in which the eddy currents can flow.
The efficiency of the arrangement will
depend on the closeness of the spacing
between the strips.

The main points which have been con-
sidered can be summarised as follows :

(1) Electrostatic couplings in the
case of isolated circuits can be
neutralised by the use of metallic boxes
without an earth connection.

(2) An earth connection is essential
when there are leads connected to the
circuits. High-frequency filters may
also be necessary.

“ﬁrelcss Werld

(3) At very high frequencies or in
cases where a very high order of
screening is required two metal boxes
may have to be used. These boxes
must not have more than one point
of contact.

(4) Electromagnetic screening at low
frequencies can-only be achieved by
using a box made of high-permeability
ferro-magnetic material.

(5) Electromagnetic screening at
high frequencies is achieved by the use
of a metal box made of high con-
ductivity material.

(6) Combined electrostatic and mag-

netic screening is achieved by earthing

- '
i Wireless World : Increase
in Price

IT is regretted that rising costs
of production compel our Pub-
lishers to increase the price of this
journal from 1s. to 1s.3d. The in-
| crease takes effect with the present
‘issue.

the box employed in the latter case.

(7) Electrostatic. screening without
magnetic screening 1is obtained by
using a metal cage which has longi-
tudinal but not circular continuity.

Glass-Insulated Wire -

Continuous Operation at Temperatures up to 140 deg. C.

INDING wires insulated with
glass fibre have been introduced
recently by British Insulated Cables,
Ltd., Prescot, Lancs. The primary
object of this new insulating material is
to enable windings to be run safely at
higher temperatures than could be
possible with conventional materials
such as cotton ; indeed, the upper tem-
perature limit (approximately 140
deg. C.) is set not by the insulation
but the possibility of oxidation of the
copper. The high temperature rating
combined with increased thermal con-
ductivity in the covering enable very
economical designs to be evolved.
The covering consists of alkali-free
glass filaments impregnated with a
special varnish and stoved to produce
a smooth, dense layer well bonded to
the conductor. In the ‘' Fine '’ cover-
ing, which adds about 3 to 5 mils to
the diameter of the wire, a single layer
of glass yarn is used, while in the

NAVAL TELEGRAPHISTS IN THE MAKING.—Sea cadets on board the
‘Bounty,” where they receive preliminary training in morse and naval
: wireless procedure.

‘“Standard’’ covering two layers
applied in opposite directions give an
increase of diameter of 6 to 8 mils.
Gauges at present available range
from 8 to 33 SWG in high conduc-
tivity copper, but the covering can be

applied to other conductors in special -

cases. Magnet strips insulated with
‘“B.1. Glass,” as the new covering is
called, can be supplied in a limited
range of sizes.
Training Young Telegraphists
ANY Sea Cadets are now being
trained as telegraphists for the
Navy on board the ‘“ Bounty,” a sail-
ing brig of the last century. The
scheme, conducted by the Navy
League, is for lads of 16 years upwards
who have rcached a prescribed stan-
dard of telegraphy in Sea Cadet units.
Entrants have the advantage, pro-
vided they succeed in qualifying, of
joining the Navy at the age of 17—a
year earlier than through normal chan-
nels.  Further, there is a reduction in
the time, as compared with normal en-
trants, that ‘“Bounty’’ cadets are
required to spend in Naval training
establishments before going to sea.

B.B.C. Handbook, 1942.—The main
theme of this handbook is the ever-in-
creasing expansion of the B.B.C.’s war
activities, not only in the realm of
broadcasting in foreign languages, but in
home programmes also. The handboolk
records that there has been a great in-
crease in the transmitter strength of the
stations dealing with oversea pro-
grammes. The number of foreign lan-
guages being used has increased also.

Among the many articles which the
handbook contains the.one which is of
special appeal because of its technical
interest is ‘‘ Wartime Studios,”” by the
chief of the programme engineering de-
partment. Interesting and informative
data are given concerning the subter-
{fuges that had to be adopted in using
makeshift studios.

i
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Measuring Gear and Its Uses

T ‘HE special property of the valve
voltmeter is its very high input
impedance. That means that

the reactance or resistance existing
across its test terminals, due to stray
capacities, resistances in the circuit of
the valve voltmeter, the effects of any
valves employed, and such factors, is
extremely great. This is a very desir-
able quality in any voltmeter, since
its connection to the circuit under test
should make the least possible differ-
ence to the working conditions being
examined. It must, however, be re-
membered that this excellent property
of the valve voltmeter-is obtained at
the expense of cheapness, strength,
reliability, simplicity and freedom
from the necessity for power supplies,
which are usually the benefits enjoyed
by the wuse of
well-made recti-
fier-type meters.
Nor is the valve
voltmeter  very
sensitive with
low inputs, save
in special labora-
tory forms un-
suitable for
general use. But
the high input
impedance of the
valve voltmeter,
especially  when
- dealing with
radio - frequency
circuits, makes it
almost indispen-
sable in certain
kinds of measure-
ment. If a valve
voltmeter  does
not possess a
high input im-

INPUT TERMINALS

By W. H. CAZALY

III.—Valve Voltmeters

very commonly used valve voltmeter,
such as is given in Fig. 1. Although
it looks, to a mnovice, a rather com-
plicated arrangement, itunay actually
be divided for the purposes of study
into five main sections, each of which
is in itself quite simple to understand.
These five sections may consist—refer-
ring to Fig. 1—of (a) a diode rectifier
with a high value of load resistance;
(b) a triode to the grid of which the
voltage developed across the load re-
sistance is applied, thus altering the
conductivity of this triode; (¢) a

““ bridge >’ circuit including the triode
as part of the network, of which the
function is to prevent-the indicating
meter having to carry the anode cur-
rent of the triode, thus enabling a more
sensitive meter to be used for indicat-

cation throughout the and
maximum sensitivity.

These five sections are shown separ-
ately for reference purposes in Fig. 2,
and slight alterations have been made
in order that their individual actions
may not be confused. When the be-
havioyr of each section is studied indi-
vidually and its function is understood,
their action in combination will be
made clear.

range

Rectification

Fig. 2 (a) shows the diode rectifier
and its load, R1, and the feed con-
denser C1. With no alternating volt-
age across the input terminals a very
minute potential difference, if any at
all, exists across R1. If an alternating

) voltage is devel-
oped across the

RiO

input terminals,
however (it v.ill
be assumed that
it is of sine wave
form), the diode
will_ pass current
during the posi-
tive  half-cycles
only. Now, an
easy way of re-
membering  the
sign of the volt-
age polarity in
any electrical cir-
cuitis to say ' P,
Positive, Poor in
Electrons — N,
Negative, Numet-
cus Electrons.”’
The anode side of
the condenser C1

POWER
SUPPLY

begins by being
neutral —ie.,

pedance, or if
the circuit under.
test is of low fre-
quency and impedance itself, there is
no.point in using a valve voltmeter
at all; it comes into its own only for
measurements in circuits of high im-
pedance themselves involving fre-
quencies so high that even small
capacities introduced by the measur-
ing instrument would act as an appre-
ciable shunt and seriously upset the
working conditions.

It may be best, perhaps, to begin
by examining the skeleton circuit of a

Fig. 1. Skeleton circuit of a commonly used form of gene'ral purpose valve voltmeter.

ing the unbalancing of the bridge
when the conductivity of the triode
changes ; (d) a cathode resistance vari-
able in steps that, in a way to be ex-
plained in due course, changes the
range of measurement; (e) a potential
divider across HT positive and nega-
tive that provides a potential for the
triode grid enabling it to operate in
this circuit over the straight part of
its anode current— grid voltage charac-
teristic, giving linearity of scale indi-

having its correct
complement  of
- electrons — but
when the positive half-cycles of volt-
age occur on the input side of the con-
denser, the electrons in the anode side
are strained towards the input side:
the diode anode, which is connected
to the anode side, thus acquires a posi-
tive potential in respect to cathode,
during .the positive half-cycles, and
electrons from the cathode are
attracted to it during these periods.
Having once reached the anode, they
cannot get off it again (because the
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anode, unlike the cathode, is not hot
and emissive) save through the resist-
ance R1. If Ri is of high value—and
it i¢ normally made anything from
5 to 1oc MQ—they do not get through
it easily and remain crowded—
numerous—on the anode side of ‘the
condenser Ci. Thus the anode
acquires, with each suuceedmg posi-
tive hali-cycle, an in-

creasing negative

potential; this goes on (a)
until the negative
potential so developed
at this point equals the
peak woltage of the
positive half-cycles. 1f
this voltage can be
measured the RMS
value of the alternating
sine-wave  voltage
across the input ter-
minals A B can be de-
rived by ~multiplying
by o.707.

Now, since R1 is a
comparatively high re-.
sistance, no ordinary
moving-coil and re-
sistance type of volt-
meter will be able to
indicate the potential
difference  across it
satisfactorily, because
even the best of this
type of voltmeter has
an input resistance of
only a few score thou-
sands of ohms, which
would act practically
as a short circuit across
Ri1. If, however, Rr1 is
made to act as the
““ grid-leak ** of a triode
valve, the voitage
across it can be made to
affect the anode current of this triode
valve in an easily observed way.
This is shown in Fig. 2 (b), where the
differences between this arrangement
and Fig. 1 are shown in dotted line.
If the triode valve starts by passing,
say, 5 mA when there is no voltage
across Ri, the development of a volt-
age across Ri, by the action of an
alternating test voltage applied across
the valve voltmeter input terminals
to the diode as explained above, may
cause the anode current of V2 to
change to 1 mA, which is readily seen
on an ordinary meter. Since the
voltage at the diode anode is negative,
no grid current will pass through Rr,
and hence no power will be used, and
the only resistance across Rx will be
that of the insulation between V2
grid and cathode, which will be of the
order, normally, of thousands of meg-
ohms. If the grid of V2 were con-
nected directly to the diode anode, the
grid-cathode and grid-anode capacities

Fig. 2.

Wireless World

and the stray capacities of the wiring
might, at really high radio frequencies,
enormously reduce the input imped-
ance of the valve voltmeter—even
10 upF offers reactance of only 1,600 Q
at a frequency of 1o Mc/s. Hence, Rz
is included, to provide adequate im-
pedance to the alternating voltage in-
put that is to be measured. The grid

(d)

sumed to be when its grid is 1 volt

‘negative with respect to the cathode

of V2) it acts as a resistance that com-
pletes the exact balance of the bridge.

Now if a voltage is developed across

Ri, the conductivity of the valve is
altered and the bridge is thrown out
of balance. The sensitive meter M
indicates readily the slightest unbal-
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Five separate functions are performed by the circuit of Fig. 1, which is here dissected

into its constituent parts.

of V2 may then be safely rid of any
RF by the by-pass condenser Cz.
There is no voltage drop through R2
because no grid current is being
passed ; what gets to the grid of Vz
is the full voltage developed across the

resistance Ri. o
It is easy to observe, on an ordinary
meter, a comparatively large change
in the Ia of V2. If, however, small
changes, caused by small test inputs,
must be read easily, this meter must
be a sensitive one—say a micro-
ammeter. But such a meter cannot
carry the standing Ia of V2, which
may be of the order of 5 mA. For
this reason, a bridge circuit is em-
ployed, as shown in Fig. 2 (c). In
this V2 forms one of the resistive
paths in the bridge network, and the
meter is used only to indicate when
the bridge is out of balance. At other
times it remains at zero. R7, R8 and
Rg are of such values that when Vz
is passing 4.5 mA (which will be as-
.

ance of this bridge, and if its scale is
suitably calibrated, the precise amount
of the unbalance, which in turn de-
pends on the voltage across R1, which
is equal and opposite in polarity to
the peak of the positive half-cycles of
test voltage. Hence the meter M may
be calibrated for sine-wave inputs in
terms of RMS values.

Referring to the Ia/Vg curve shown
in Fig. 2 (d), it will be seen that the
amount by which the grid potential
can change toward negative with re-
spect to the valve cathode is strictly
limited, in this case to about —6
volts; beyond that, it runs into the
curved part of the -characteristic,
which renders scale indications no
longer linear—i.e:, the divisions can no
longer be evenly spaced—and, further
still, it runs to “‘cut-off’” and no
indications are obtained at all. It is
theoretically possible, of course, to
measure up to quite high test voltages
by taking 1 ts of it at a time, say every



6 volts, but this is an impracticable
and unnecessary method.

From Fig. 2 (d), it will be seen that
resistance is included in the cathode
circuit, i.e., R3—35 and R6. If V2
passes 4.5 mA of Ia, the passage of this
currept through the cathode resistances
sets up a voltage across them. This
is well known as the principle of
‘“automatic. bias’’ in domestic re-
ceivers. The cathode, E’, will be posi-
tive with respect to E. Hence if R1 is
connected to E, as shown for the sake
of argument in the dotted line, the
potential of the grid will be negative
with respect to E’; or, E” will be posi-
tive with respect to the grid by an
amount depending on the Ia of V2 and
the ohmic value of the cathode resist-
ances. If a voltage is developed across
Ri1, then the Ia of V2 will change—
and so, therefore, will the voltage
across the cathode resistances. . If the
point A becomes negative, Vz will
pass less Ta. Hence, E’ will become
less positive with respect to E, and
therefore with respect to the grid of
V2. Which is much the same as say-
ing that instead of the grid becoming
negative with respect to E” by the full
amount of voltage across Ri1, which
would happen if the voltage across the
cathode resistances remained constant,
it becomes negative by some amount
less than the full voltage across Ri.
Plainly, the larger the ohmic value of
the cathode resistance, the greater is
this effect.
are made, say, of the order of many
thousands of ohms, the voltage across
R1 can become quite large before the
net change in the grid potential of V2
with respect to the cathode E” of V2
is such as to extend beyond the lower
end of the straight part of the Ia/Vg
curve. This means that the test vol-
tage input * the valve voltmeter can
be measured over a wide range in one
sweep, and changes in the .range of
measurement of which the valve volt-
meter is capable can be made very
simply by altering the value of the
cathode resistance. In this case, re-
ferring to Fig. 1, it is done by switches
and a chain of resistances.

Range Switching

The last portion of the circuit to be
studied presents no difficulties if the
foregoing has been understood. "It is
plain that if the ‘* earthy " end of R1,
the point B, were taken to E, the effec-

. tive potential of the grid of V2 would
settle down to some value dependent
on the magnitude of the cathode re-
sistance in circuit, and would there-
fore change with each movement of
the range switch; the Ia of V2 would
also change, and the bridge - would
have to be balanced by altering the

If the cathode resistances

“errors if used with care.
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ratic. of Rg to R8 each time. Again,
if B were connected to D this point is
so far negative with respect to E’ that
very little Ta would be passed by V2
and again the bridge would be- diffi-
cult to balance save by considerable
alterations in the bridge elements.
Hence, the point B is connected to the
slider of a.potential divider across HT
positive and negative.  If only one
range of test voltage were to be meas-
ured, the slider could be set at some
one point only. But since several
ranges are involved, cach demanding a
different initial potential for the grid
of V2 in respect to cathode, the poten-
tial divider is made up of a chain of
resistances, and the correct working
potentials selected by a switch ganged
to the range switch. Final adjustment
is made by a slider on a main poten-
tial divider, Rx4. The potential of
the point K is made (in this case) just
one volt les® positive in respect to HT
negative than E’, which means that
the steady (no input) potential of the
grid of V2 will be —1 volt with re-
spect to E’, and V2 will pass the cur-
rent required for balancing the bridge.

Finally, mention may be made of

‘the means whereby the input imped-

ance is kept high even at high radio
frequencies. The diode V1 is usually
an acorn type and is carried in a low-
loss holder on which are mounted also
Ri, Rz, and Ci. This holder or
‘“probe’’ is connected to the triode
and bridge cikuits and the power sup-
ply, which are all mounted in a separ-
ate casing, by a flexible cable that con-
tains the leads from the cathode of V1,
the heater or filament leads, and the
lead from the grid (V2) end of Ra.
By this means, the diode anode feed
condenser can be brought right up to
the circuit being tested and leads to
it kept as short as possible, which re-
duces the capacity across the input
terminals and the inductances of these
leads to the minimum. The calibra-
tion of such a well-constructed valve
voltmeter is extremely simple. Since
the input-impedance is so high at all
frequencies, it may be calibrated with
50 ¢/s mains supplies, the voltage be-
ing reduced by suitable combinations
of step-down transformers or resistive
potential dividing networks, with an
ordinary metal-rectifier type of AC
meter as the voltage standard. Cali-
bration of the valve voltmeter ob-
tained thus will hold good at frequen-
cies up to the-order of 20 or 30 Mc/s
and even beyond with reasonably small
There are
several other kinds of valve voltmeter,

of course, both commercial and labora--

tory, but if the ome here described is
clearly understood, little difficulty
should be experienced in grasping the
principles of the other types.
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Line Cord Repairs

Locating Breaks Without
Damaging the Wire

WITH the shortage of cord resist-
ances of the type used so much
in AC/DC sets, the repair of these
essential components may be neces-
sary if the set is to be put back into
service. The job is three-quarters
done if the break can be located
easily and accurately.
The following method of location
has been used with every success
The scheme is shown in the diagram.

“ve”
AC MAIN

RECEIVER

= BREAK

Fault locating circuit for testing broken
line cord resistances.

The through wire is earthed, as is one
end of the broken resistance wire, the
other end-is joined to a source of AC,
such as the unearthed phase of a
240V, s5o0-cycle supply, through an
isolating condenser of about o.1 mifd.
A screened lead {rom the grid side of
the pick-up terminals of a wireless
set is connected to the blade of an
insulated screwdriver ; a better tool is
the metal tip of a trimming tool. The
set-up is now complete.

To wuse, the screwdriver blade is

.slid along the wire, from the point A,

when a loud so0-cycle hum will be
heard from the radio set. The
moment the blade passes the break,
this hum will drop nearly to inaudi-
bility, depending on the efficiency ot
the earthing and screening arrange-
ments. Even if these are scanty,
there will be no difficulty in noticing
the drop in volume. The position of
the break can be easily found to
within o.1in. W. O'D. W.

s Wireless World
Brains Trust

evenannns Problem No. 1accosiearaes?

PEYTTTLTI YT
AuRENugRURNE

Y" AC mains-operated broadcast
receiver, though apparently in
perfect order, bums while it is warm-
ing up. Why? (Solution on page
149.) i
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RECEIVER PRODUCTION

HE recent announcement by Mr.

Hugh Dalton, President of the
Board of Trade, that ““some 125,000
wireless sets for the civilian population
are in process of manufacture,”” and

that the production of a utility re-.

ceiver is under consideration, has
caused considerable speculation on the
part of the lay Press. Mr. Dalton, in
reply to a question regarding a stan-
dard set, stated that the quickest and
most  economical results will be
achieved by completing the 125,000
sets rather than by eémbarking at this
stage on the production of a utility
receiver,

The facts appear to be that the in-
dustry’s output for the year from
April, 1942, to March, 1943, will not
exceed 125,000 receivers. These will
not be utility or austerity sets, but
simply the partly completed receivers
which are awaiting the release of fur-
ther components, etc. They will, in
most cases, be from the manufacturers’
1940 ranges, some may even be of 1939
design. It is, of course, unlikely that
they will appear in cabinets exactly
as illustrated in the catalogues of those
years, and it may be this fact that has
given rise to the suggestion put for-
ward by some writers that cabinets
will be of asbestos, cardboard, ctc.

The figure of 125,000 receivers,
which will be entirely for the home
market, represents approximately a
tenth of the industry’s pre-war annual
" output,

It will be recalled that the Scottish
Radio Retailers’ Association put for-
ward the suggestion of a standard re-
ceiver last November, the main
reason being the case of servicing due
to the use of standard components.

AMATEUR TRAINING IN US.

LTHOUGH handicapped by the

absence of 15,000 of the most
active amateur radio operators on
naval and military communications
duty, the American Radio Relay
League is providing training for
American youths who will shortly be
cligible for national sérvice.

The courses aim at gualification for
the amateur Class B licence. It is in-
teresting to record that no one may
enlist in the Signal Corps unless he
holds an amateur or commercial
licence. In the U.S. Navy the rating
of radioman second class is offered to
holders of amateur Class B licences.

A TRAINEE A.T.S. wireless mechanic
testing valves in one of the repair
bays of an R.A.0.C. wireless workshop.

SECOND-HAND SETS

N Order which comes into force on
May 25th prohibits the sale by
dealers of any second-hand price-
regulated goods, which includes broad-
cast receivers, at a price exceeding
that of comparable new goods.

The ‘‘first-hand price,” as it.is
termed, is defined as either (a) the
price at which the same or comparable
goods are being lawfully sold new at
the date of the sale of the second-hand
goods or within six smonths prior
therete, or (b) the estimated price at
which it would have been reasonable
for such goods when new to be sold in
the course of a similar business during
the six months prior to September
3rd, 1939.

Commenting on the Order, the Wire-
less Trader writes, *“ Itis obviously not
going to be casy for dealers sclling
second-hand radio sets, which are very
often of obsolete design, to arrive at
‘the price at which similar or com-
parable goods are being sold new,” and
it is to be hoped that further guidance
will be forthcoming.”

PURCHASE TAX CHANGES

HE increased rate of purchase tax
imposed on radiogramophones
and their accessories is, by implica-
tion, confirming the Government’s de-
cision that broadcast sets and acces-
sories (on which the tax is unchanged)
are necessities and not luxuries. Pur-
chase tax at the rate of 66% per cent.
of the wholesale value is now charge-
able on radiogramophones and records.
Special records and gramophones for
the use of the blind remain tax free.
It is understood that the heavier
tax on radiogramophones is not re-
garded very seriously in the industry,
as production is negligible.

WOMEN WIRELESS
MECHANICS

N innovation introduced by the
Officer Commanding the South-
Eastern Command is the employment
of members of the Women’'s Auxiliary
Territorial Service to work side by side
with the men as Wireless Mechanics
in the Royal Army Ordnance Corps
wireless workshops. These girls, who,
when sufficiently proficient will be
graded as wireless mechanics, a grade
only just approved by the War Office
for the A.T.S., will be paid at the rate
of 60 per cent. of that received by the
men.

Their jobs include the repair of field
wireless and line communication gear.
Although they have not so far been put
on the task of fault-finding, they are
doing a certain amount of routine test-
ing. Some of the tasks on which they
were found to be engaged during a
recent Wireless World visit to the
R.A.0.C. South-Eastern Command
Headquarters included meter repair
work (such as replacing thermo-
couples), valve testing, continuity test-
ing of faulty communication receivers
and line telephone repairs.

After a period of a few months in
the workshop, the routine work of
which was described in Wireless World
of March, 1941, the girls are given a
course on theory, which includes
mathematics, in the R.A.O.C. school.

The girls who are at present under-
going training have volunteered for
the special course, most of them
having previously been storewomen or -
orderlies. They are not to be con-
fused with the many A.T.S. Radio
Mechanics whose job is associated with
radiolocation.

In the tank-fitting shops one of
these girl wireless mechanics was work-
ing side by side with the men in fit-
ting and wiring receivers into Mark
ITA. tanks.

TRANSOCEANIC TELEPHONY

THE competing claims of wire and
wireless for long-distance trans-
oceanic telephony were discussed at the-
recent I.E.E. Kelvin lecture by Dr.
O. E. Buckley, of the Bell Telephone
Laboratories, New York. As the
author could not be present, his paper
was introduced by a short talking film,
and then read by Col. Sir A. Stanley
Angwin, Engineer-in-Chief -of the
G.P.O. . :
Discussing the possibilities of long-
and short-wave radio, Dr. Buckley



concluded that increasing demand on
transoceanic telephone channels would
sooner or later result in a close ap-
proach to the ultimate physical carry-
ing capacity ; interruption by iono-
sphere disturbances would then be-
come much more serious. This led to
an exploration at length of the possi-
bility of laying transoceanic cables to
provide extra channels.

The type of wire conductor envis-
aged by Dr. Buckley would include
intermediate valve repeaters, built
into the cable and mounted inside
cylindrical housings, articulated so
that they could be coiled up with the
cable. The valves, fed through the
telephone cable with DC at 2,000
volts, would necessarily have a life of
many years, as they would be inacces-
sible on the bed of the ocean. Such a
cable would carry twelve -telephone
circuits, each 4 kc/s wide.

AMERICAN PRODUCTION
THE order prohibiting American

manufacturers from producing
civilian receivers after April 22nd in-
cluded a proviso which permits the
completion of receivers on which pro-

duction had been started prior to that

date. The total value of the materials
(excluding cost of wooden cabinets) to
be used on these receivers by “each
manufacturer must not exceed $500.
Some idea of the immensity of the
task being undertaken by the mobil-
ised American radio and telephone in-
dustry in war production is given by
the announcement of the War Produc-
tion Board that production of com-
munications equipment is expected to
exceed- $125,000,000° worth this year.
The output of valves alone is ex-
pected to total $90,000,000 worth,
compared with $11,00c,000 in 1941.

Wireless Werld

WOMEN’S TECHNICAL SERVICE
. REGISTER

"I‘HE calling up of men with tech-

nical qualifications and the con-
tinued expansion of industry to meet
the requirements of the Forces are giv-
ing rise to vacancies which will have
to be filled by women. To meet the
anticipated demand the Ministry of
Labout and National Service is open-
ing a section of the newly formed Ap-
pointments - Register which is to be
called the Women’s Technical Service
Register.

‘Women who have passed the School
Certificate with credits in mathematics,
physics or chemistry, or any higher
examination in which one of the sub-
jects is included, can apply for enrol-
ment on the Register. Training for the
post may be given by the future em-
ployer or in a Government Training
Centre or Technical College. It is un-
derstood that a radio fault-finding and
testing course is in operation in certain
localities. )

A leaflet, describing the occupations
handled by the Register, which in-
cludes laboratory assistants for radio
and other branches of research, has
been issued, and copies of this can be
obtained at any Employment Ex-
change. : .

LICENCES DECREASING

HE following figures recently

quoted by the Postmaster-General,
Mr. W. S. Morrison, in the House of
Commons, showing the number of re-
ceiving licences issued during the past
few years revealed a sudden drop in
the previously maintained steady in-

crease. The * figures . are: 1939,
8,047,570 1940, 8,004,177 1041,
8,625,579.

The decline is, however, even worse

than that revealed

8,947,570

by these figures. It

9,132,200

8,908,366

K peos?  may be remembered
18,625,579

/

8,3808

that it was an-

7,950

nounced in 1940
that the approxi-

2,415,700F

mate number of

©,780,570 4

licensed listeners at

July 31, 1040, was

597415

9,132,200. This

5,262,950k

peak and the subse-

quent  decline s
shown on the graph

4.329.7501

reproduced on this

‘MUMBER OF LICENCES

page.

3.411,910F

There have been

2,956,3407
2,628,000

many contributory

2,395,100
2,178,830

4,644,320

4330,2601

$27,00¢

RECEIVING LICENCE

curve from January,
1924, to December, 1941.
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GALPINS

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

'Phone : SLOUGH 20855 TERMS : Cash with order

DYNAMQ, 110 volts, 60 amps. shunt wound, interpole,’
ball bearing, speed 1,750 r.p.m continuous rating. Price
£15, carriage {orward.

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
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/~ cach;
10 amp. load, 12/6, carriage 1/-.

D.C. ELECTRIC LIGHT CHECK METERS, 200/250 volts.
5 and 10 amps., in new condition and electrically perfect.
7/6, post 1/-.

AUTO. CHARGING.CUT-OUT AND VOLTAGE REGU-
LATOR, ex-R.A.F., suit any dynamo up to 20 v. at 15 amps.,
fully adjustable, with wiring instructions, complete in
metal case., 3/6, post 9d.

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. . :

AUTO TRANSFORMER, 1,500 Vwatts, tappings 0-110-200-
220 and 240 volts for step-up or step-down. Price £3;
carriage paid. )

LARGE TRANSFORMERS for rewinding, rating unknown,
size 1 kW. auto, Price 17/6, carriage paid.

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

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

ROTARY -CONVERTOR, D.C. to D.C.; input 220 volts

D.C.; output 12 volts at 50 amps. D.C, ball bearing,
condition as new. Price £10, carriage forward, or 17/6
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. Price £10.
carriage forward, or 20/- passenger train. .

ALTERNATOR, output 220 volts, 1 ph., 50 cycles at
180 watts, will give 1 amp. easily, speed 3,600 r.p.m. ; seli-
exciting, condition as new. Price £8, carriage forward, or
15/~ passenger train. .

TRANSFORMER, input 230 volts, 50 cycies, 1 ph.; out-
put 1,100-0-1,100 velts at 220 milliamps. and 6 volts C.T.
three times, earth screen, wound to B.S.R., wcight 32 lbs.
Price £6, carriage passenger train 7/6.

MOVING COIL METERS, high grade, 2}in. dia., panel
mounting, reading 0-} amp. or 0-1} amp., full scal:
deflection 15 milliamps.” Price 25/« either model, post free.

MOVING COIL METERS, high grade, 2jin. dia., panol
mounting, reading 0-8 volts or 0-120 volts, full scalc
deflection 5 milliamps. Price, either model, 32/6, post free

MOVING COIL METERS, high grade, 2in, dia, flush
mounting, reading 0-50 milliamps., 50/-: reading 0-5
milliamps., 60/~, post free. .
INSTRUMENT METAL RECTIFIERS, in good working
order, 5 M/A output. 12/6 each, post frec.

WESTECTORS, Type W.6, peifect. 5/6. post free.

HEADPHONES, 120 ohm, complete with headband and
cord, in perfect working order, highly suitable for H.G.
or A.F.S. scrvices. Price 6/- per pair, post free.
BROWN'S A TYPE adjustable reed single earphones,
60 ohms., in perfect working order. Price 4/1 each, post free,
110 V. D.C. KLAXON MOTORS, precision mads, bal' bear-
ing, variable speed, approx. 1/10th Li.p., laminated fields,
as new. Price 20/« each, post free.

MORSE KEYS, high grade ex-Naval service keys, condition
as new, very solid construction, good contacts. Price 15/,
post {ree.

20 V. D.C. MOTORS, compound wound, 1/20th h.p., speed
2,000 r.p.m., totally enclosed, ball bearing, rating 3 amps.,
a really high-class job, in mnew. condition, make good
dynamo. Price 30/, carriage paid.
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causes to this decline, probably one
of the largest being th> breaking up of
many homes as a result of the war.

IN BRIEF

Record Production

To release labour and materials {or the
war effort the manufacture of gramo-
phone records in the U.S.A. has been
ordered to be reduced immediately by
76 per cent. It is understood that stocis
of raw materials for record manufacture
in Great Britain are adequate at the
moment, but the recent reduction in new
record releases is due to the control of
output by the Limitation of Supplies
Regulations, as the major record com-
panies have nearly come to the end of
their quota. Manufacturers will be pro-
hibited as from June 1st from supplying
records (except under licence) in the
manufacture of which they have carried
cut a process.

“ A Hundred Years of Morse”

—A- SHORT film with this title is being
shown in many cinemas throughout the
country. Illustrating the progress in tele-
graphic communication during the past
hundred gears or so, it carries the
viewer from the days of Samuel Morse’s
invention to the present-day world-wide
network of communications, with views
in a modern oversea telegraph office.

Radio Industries Club

Tur report of the chairman of the
Radio Industries Club at the recent
annual general meeting revealed that the
membership had increased during the
year by 43 per cent. Major V. Z. de
Ferranti was elected president for the
ensuing year.

Wircless Weorlid
English News for the World

AMONG the news bulletins transmitted
by the B.B.C. in 40 languages during its
2310 broadcasting  hours to  oversea
listeners each week the following are in

English. - The times quoted are BDST.

0045 31.32, 30.53, 25.53.

0300 31,32, 30.53, 25.53.

04431 4910, 31,32, 30.53, 25.53,

06302 49.10, 81.32, 25,53,

0St5: 49.10, 42.48, 81,55, 81.95, 25.53. 10.60.

1000 49,50, 48,13, 49, 4() 41.96, 41.49, 31.55, 50.96,
%ggi, 24..)" 248 19.82, 10.60, 19.49, 19.42,

1300 25.53, 19.82, 16.84, 16.77, 16.64, 13.07.

1500: 25.53, 10.82, 19.49, 16.84, 16.77, 16.64, 13.97.

1800: 25.53, 19.82, 10.66, 19.49, 16.84, 16.77.

20002 31.55, 25.53, 19.82, 10.66, 16.84.

22451 31.25, 19,82, 19.49.
315: 31.32) $1.25, 30.53, 25.53, 10,80
2400 49.59, 48, 04_ 48.43, 41.96, 41.40.
B.B.C.’s £10,000,000

AN increase in the grant of £3,100,000
to the B.B.C., which the Financial Secre-
tary to the Treasury explains is needed
for developments in oversea services, is
to be given for the current year. ILast
year’s final figure was £6,900,000.

An Innovation
It is reported from America that a
tunnel  near Pittsburgh has  heen
equipped with a re-radiating aerial along
its \\hole length to avoid the ‘‘ black-
out’ (’\:p(,rlenud by owners of car sets
when passing through tunnels.

ATS. Want Sets

Tue Commanding Officer of some iso-
lated A.A. defence sites, largely manned
by A.T.S., appeals for four broadcast
receivers (two battery and two mains).
Offers sent to this office will be for-
warded.

Time Bases

At the next meeting of the British
Tustitution of Radio Engiueers, which
will be held at 21, Tothill Street, Lon-
don, 5.W.1, at 6.30 p.m.. on Friday,
May 20th, O. S. Puckle, AMILEE,,
will read a paper on *‘ Time Bases.”’

Radio Paris Dynamited

Tur German-controlled 450-kW long-
wave broadcasting station Radio Paris
has been silenced by an act of sabotage.
It will be remembered that this power-
ful  transmitter, which is situated at
Allouis, near Bourges, was completod
just prior to the war. It was equipped
with a quadruple aerial system which
reduced - vertical radiation, reinforced
horizontal radiation, and was virtually
omni-directional.

.““Business as Usual”

It is apparent from a recent issue of
QST that the American amateur is not
going to be put off by the legislation
prohibiting ‘cmnsmission " There are
a myriad of other ways,”” of communica-
tion other than radio, states the writer.
Among the suggestions for continuing
amateur communication systems are:
buzzer lines, carrier current, induction
transmission and modulated light beams.

Discussion on Electronics

Tur inaugural meeting of the Elec-
tronics Group of the Institute of Physics
will be held at 2.30 p.m. on Wednesday,
May 2o0th, at the Royal Institution,
Albemarle Street, London, W.1, when
& discussion on Amphﬁers for Measure-
ment and Control”” will be introduced
by C. A. A. Wass, B.Sc., AMIEE.,
of the Post’ Office Research Station.
All interested in electromics, whether
members of the Institute of Physics or
not, will be welcome at the meeting,

Obituary

IT is with regret we record the death
at the age of 53 of Patrick Kelly, manag-
ing director of the Edison Swan Electric
(,ompduy Prior to his appointment
fourteen years ago as managing director,
he had served with the British Thomson-
Houston Company and the Inte1nat10nal
General Electric Company,

NEWS IN ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station Mc/s | Metres Daily Bulletins (BDST) Gountry : Station Mc/s | Metres | Daily Bulletins (BDST)
America : French Equatorial Africa

WNBI (Bound Brook) | 17.780 | 16.87 4.0%, 5.0%, 7.0. FZY (Brazzaville) . 11.970 | 25.06 | 9.45.
WRCA (Bound BI.OO];) 9.670 | 31.02 | 8.0 a.m., 10.45 a.m, : ’
WRCA . 15.150 | 19.80 | 4.0%, 5.0%, 7.0. India
WGEO (Schenectady) 9.530 | 31.48 | 10.45 a.m., 10 Or, 11.558%, VUD4 (Delhi) .. 9.590 | 31.28 | 10.0 a.m., 2.30, 5.50.
WGEA (Schenecbady) 15.330 | 19.57 | 3.0, 4.0, 8.4 4581, 10.558%. vuDs .. 11.830 | 25.36 | 2.30.
WBOS (Hull) 11.870 { 25.27 | 1.0 a.m. vubs .. 15.290 | 19.62 | 10.0 a.m.
WBOS . 15.210 | 19.72 | 4.0%, 5.0, 7.0.
WCAB (Plnladdphm) 6.060 | 49.50 | 7.0 a.m. |Sweden
WCBX (Wayne) .. 11.830 | 25.36 | 12.30 a.m., 8.30}, 9.15%, SBO (\Iotala) 6.065 | 49.46 | 11.20,

9.4581. SBT .. 15.155 19.80 | 5.0,
WOBX .. 15,270 | 19.65 | 1 30, 8.30%, 10.30.
WRUL (BOstOIl 9.700 | 30.93 | 1.15 a.m. 'I Turkey
WRUL 11.730 | 25.58 | 1.15 a.m.}. TAP (Ankara) . 0.465 | 31.70 | 9.15.
WRUL 11.790 | 25.45 | 12 30 a.m.}, 10.30%. :
WRUL 15.350 § 19.54 | 12.30 a.m.}, 6.0%, 10.30%. U.8.5.R.
WRUL .. . 17.750 | 16.90 | 6.0%, - Moscow - .. .. 6.977 | 43.00 | 1.0, 7.0, 9.0, 10.30, 11.4&.
WLWO (Cincinnati) .. | 15.250 | 19.67 | 7.0 a.m., 8.0 a.m., 5.0, 6.0,

7.0, 8.0, 9.0, 10.0, 11.0. Vatican City
China Hvd .. 5.970 | 50.25 | 9.15.
Chungking 5.950 | 50.42 | 4.0, 6.1 6.005 | 49.96 | 9.15.
9.410 { 31.88 | 4.0.
11.900 | 2521 [ 100 am., 10.36 am., MEDIUM-WAVE TRANSMISSIONS
1130 a.m., 12.15, 1.30,|{Ireland ke/s | Metres ‘
2.0, 4.0, 6.0, 9.15, Radio Lireann.. . 565 531 | 2.40%1, 7.45, 10.0.

1t should be noted that the times are Double Summer Time—two hours ahead of GMT—and are p.m. unless otherwise stated. The times of the

transmission of news in English in the B.B.C. Short-wave

* Saturdays only.

§ Smturddvs excepted. T Sundays only.

Service are given at the top of the page.
I Sundays excepted.



Letters to the Editor

Equivalent Circuits : Hearing Aids :
Training Technicians

Valve Equivalent Circuit
IF Fig 1 (b) in Mr. Boyland’s article
in your May issue really is, as

he says, widely employed in teaching
the action of the valve, then to say

that it has limitations and shortcom- -

ings is to put it mildly.

It would be interesting to.know
where this ‘‘equivalent” is widely
employed, as its absurdity is painfully
obvious.  Putting the alternating
generator uV, outside the valve alto-
gether, in the place of the HT supply
(having explained, no doubt, that the
alternating voltage there is reduced to
practically nil by a large condenser)

is not likely to “‘ get past’ a reason-
ably alert class.
(a) VA () D

Y vV VvV V

A ivava v
‘C‘).UA# O EAWANAN

The equivalent circuit that I have
been fortunate enough to have been
brought up on consists of a generator
with EMF numerically equal to bV,
with internal resistance 7, (If- sign
relative to V, is wanted the EMF
must be ngen as —uV, In a dia-
gram, to remove any p0551b1e excuse
for misunderstanding, it is a good
thing to draw a dotted line enclosing
#V, “and 7y and to mark the emerg-
ing lines “cathode” and *anode.’
Then the difficulties set forth by Mr.
‘Boyland do not arise, and the whole
thing can be clearly visualised on the
same lines as any other generator or
battery. There is no need to confuse
the student’s already reeling brain
with a new and difficult concept,
“ dynamic 1mpedance *’ which shows
no advantage in working out such
problems as condition for oscillation.

Further confusion.can be avoided
by attention to some other points in
the same article. To state that cer-
tain valve voltages are 180 deg. out
of phase is not helpful to a student
who has been correctly taught that
phase is a {#ime relationship. He is
likely to be given the impression that
the valve introduces a time lag equal
to half a cycle. If one sine wave (my
diagram (a)) is applied to the grid,
and the anode voltage were 180 deg.

out of phase, the result should be (b),
which is quite different from what
actrally emerges—(c). If it is ob-
jected that there is no practical dif-
ference when the waves are repeated
indefinitely, compare (d) (e) and (f).

(e) is 180 deg. out of phase with (d),

but it is not what one would expect
to get from the anode as a result of
applying (d) to-the grid.

The output voltage of an anode re-
sistance-coupled valve is opposite in
sign, or inverted, compared with the
grld voltage, but is not shifted in
phase unless the load is reactive.

In Fig. 2 (b) the HT voltage is not
OC as stated, but OD. This, how-
ever, and one or two other slips,
should be obvious from the context.

Mr. Boyland alternates ‘freely be-
tween E and V  as the voltage input
to the grid. Is it not time this was
standardised? To the best of my
belief E stands for EMF and V for
volt, but, as voltage is not always
EMF, V is useful as a symbol for

., potential difference, to distinguish (for

example) the voltage at the terminals
of a battery from its EMF, the dif-
ference between them being the drop
due to internal resistance.

Mr. Boyland has, however, shown
how the valve problem.can be ap-
proached from a different angle. The
more ways in which ‘1 problem is
viewed the better it is understood.

“CATHODE RAY.”

N the above article, published in
your May number, it is stated that
‘“the valve circuit (a) is convention-
ally represented by the equivalent
circuit (b).”” The author then pro-
ceeds ““to explain certain points
which invariably present difficulty to
the beginner, and which receive but
scant treatment in most textbooks.”’

C ra A R B

£
CH

Fig. 1.—The original
diagrams referred to
by Prof. Howe.

The author’s diagram is reproduced
herewith (Fig. 1). Now, inmy opinion,
Fig. 1 (b) is not the conventional
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PREMIER RADIO

ELECTROLYTIC CONDENSERS
8MF 320 v. Wet can type, 3/- each.
25MF 25 v. 1/6 50MF 12 v.
50MF 50 v. . 2/6 8MF 125 v,
15MF 50 v. 1/-  15MF 100 v. /
U.S.A. Type Vaives. 25L6G, 1A5G, 1E5G, 15[- cach
8V6G, 6K7G, 24A, 12/10 each; 1F3G, 2A5, 6A4
6B6G, 10, 26, 31. 35/51, 55, 71A, 81, 82, 10/« cach. .
Many other types available. Send for lists.

PREMIER REPLACEMENT VALVES
4-volt A.C. types, H-pin. ACHL, ACSG, 5/6 each.

PREMIER MICROPHONES
Transverse Current Mike. High-grade large output
;:x;)it. Response 45-7,500 cycles. Low hiss level
Moving Coil Mike.
requiring no energising.
Output .25 volt average.
of speech and music, 63/-.

Microphone Transformers available for both above
type microphones, 10/- each
Crystal Microphone. Rothermel - D. 105, 63/-.

MOVING COIL SPEAKERS
Celestion, 8in. P.M. Speaker, 25/-.
-Goodmans 8in. P.M. Speaker 25/-
Speakers are complete with output transformer.

RESISTANCES

2,000 ohms 25-watt Res., with 5 Tapping Clips,
2/- each. -
1 ohm & 19, suitable for Bridges, 5/- cach.
1,000 ohm Wire Wound Potentiometers, 3/11 each.

NEW PREMIER S.W. COILS
4. and 6-pin types now have octal pin spacing
and will fit international Octal valve holders.

Permanent magnet model
Response 90-5,200 cycles.
Excellent reproduction

4.PIN TYPE 6-PIN TYPE
Type Range Price Type Range . Price
04 9-15 m. 2/6 06 9-15m, 2/6

04A 12-26m, - 2/6+ 06A
04B - 22-47m. 2/6 06B
04C 41-94 m 2/6 06C
04D 76-170 m. 2/6 06D
04E  150-350 m. 3/~

12-26m.  2/6
22-47m.  2/0
41-9¢m.  2/6
76-170m.  2/8

04F  255-550m. 3/~ MOUNTING
04G  490-1,000 m. 4/~ OCTAL HOLDERS
04H 1,000-2,000 m. 4/— 104d. each.

S.W. HF. CHOKES
10-100 m., 103d. .
High-grade Pie-wound type, 5-200 m., 2/6 cach.

SHORT WAVE CONDENSERS

Trolitul insulation. Certified superior to ceramic..

All-brass construction. Easily ganged.

15 m.mfd. 2/4 100 m.mfd
. 25 m.mid . .. 2/6 160 m.mid..

40 m.mfd. 2/6 250 m.mid‘,. VI

Utility Micro Dials, direct and 100-1 ............ 6/6

“LEARNING MORSE ?”

Then purchase one of the new practice Oscillators.

Supplied complete with valve, on steel chassis, 27/5.

Pr/’ncnce key, 3/3. TX key, 5/9. Brown’ sHoadphoucs

17,

3—Henry Ghokes, 10/-.

PREMIER BATTEI%}I( CHARGERS FOR A.C.

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

12 v,, 1a. {also tapped for 2 and 6 v.), 37/6.

6 v. at 2a. (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, 5/7 wa‘ts

20/-. 10/15 watts, 26/=.
PREMIER MAINS TRANSFORMERS AND
SMOOTHING CHOKES AGAIN AVAILABLE

Write for Details.

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY 2id. STAMP.

PREMIER RADIO GO.

AlLL POST ORDERS to:

JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, E.S. ‘Amherst 4723.)

JUBILEE WORKS, or 50, HIGH STREET
CLAPHAM, SW 4, (Macaulay 2381.)

169, FLEET STREET, E.C4. (Centra' 2833,
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equivalent circuit ~of the circuit

shown in Fig. 1 (a), and if it is repre-
sented as such I am not surprised that
the beginner finds himself in difficul-
ties. Neglecting the resistance of the
battery, the points B and C have a
fixed PD, and consequently there is
no alternating PD between them,
however large the alternating current
may be. The raison d’étre of the
alternating current is inside the valve

a8 iself. The cor-
rect  equivalent
R circuit is as
shown in my ac-
A companying  Fig.
2, and its adop-
tion in place of

Fig. 1 (b) re-

E moves most, if
e &) not all, of the
c differences  and
difficulties  that

are discussed in
the article. It
may  be objected
that, since the Dbattery 1is the
source of all power, the AC genera-
tor must be regarded as being
external to the valve as shown in
Fig. 1 (b), but this is quite fallacious.
Although the battery is the ultimate
source of power, it is incapable of
generating an alternating EMF, and it
gives out the same amount of power
whether an alternating EMF is
applied to the grid or not If we wish
to regard the alternating current as
being produced by an alternating
EMF we must look inside the valve;
that is, between the points A and C
in Fig. 1 (b) for this EMF, and not
outside in the battery connection.
Instead of an AC generator requiring
a supply of mechanical power, we
must picture the valve acting as a
converter, or rather as an inverter—
a grid-controlled inverter—taking a
constant supply of DC power from
the battery, and converting a portion
of it into AC power, the amount
being controlled by the amplitude of
the alternating voltage applied to the
grid. When we are interested only in
the alternating component we can
neglect the battery and its constant
supply of power to the valve and to
the load resistance R, and counsider
only the current produced by the
alternating EMF uE, but we are not
justified in removing this EMF from

Fig. 2.—Circuit to
replace Fig. 1 (b).

the valve, and inserting it, as Mr. -

Boyland does, in the external circuit.
Such a step is bound to confuse a
student, or anyone else, and this
probably explains why the difficulties
caused thereby ‘‘receive but scant
treatment in most textbooks.”

G. W. O. HOWE.

The University, Glasgow.
o

‘Wircless World

R. BOYLAND'S article provides

a useful reminder that the valve
equivalent circuit has its limitations,
particularly as regards the omission
of DC components ; but the equivalent
circuit shown in his Fig. 1 (b) intro-
duces unnecessary difficulties which
can be avoided by using the equiva-
lent shown in the accompanying dia-
gram. In the actual circuit, (a) the
HT battery is shown shunted by a
condenser ; since AC components only
are concerned, this condenser can be
made large enough to be equivalent
to a short-circuit between the points
B and C. 1In the equivalent circuit,
(b) the fictitious EMF equal to uE is
shown within the wvalve, instead of
being external to the valve as in Mr.
Boyland’s circuit; an earth connec-
tion to C is shown as a reminder that
potentials are normally measured from
cathode as zero point, but of course
this will sometimes have to be modi-
fied.. Tt is then obvious that the volt-
age drop in R, since it must be in
opposition to the source of EMF,
which is driving the current threugh
R, will be in opposite phase to pE.
With careful application of this circuit
there need be no appearance of im-
pedances with spurious negative signs.

8 -
R
A .
T A
i
+ fa
3R
mE
C B

(b)

Valve circuit with its equivalent as
advocated by Mr. D. A, Bell.

While on the subject of valves, if
I may dare to criticise so eminent an
author as “‘Free Grid,”” I would like
to ask who invented so cacophonous
a word as ‘‘ Katahode,”’” which no self-
respecting Greek would ever have
uttered. If the aspirate must be re-
tained in Anglicising the Greek words,

the correct version would be ‘“ Kath’-

hode,”’ since ‘‘kata '’ was abbreviated
to ““kath’’”’ before an aspirate. But
as the Greeks were so casual about
their aspirates that they hadn’t a
letter to represent them, why should
we put in h’s which they would cer-
tainly have omitted in compound
words? D. A. BELL.
London, N.z21.

‘ Hearing Aids for the Million”’

I WOULD like to add a point to
Mr. Balbi’s timely article.

In my opinion, not only should a
separate section of the wireless indus-
try be created to manufacture hear-
ing aids on mass-production lines, but
there should also be a new branch
of service -men formed to maintain
these instruments. I contend that no
ordinary service-man accustomed to
dealing with six-valve superhets would
feel ‘“at home’’ when servicing a
midget hearing-aid. Moreover, one
has only to take note of the distress-
ingly large percentage of hearing aids
installed in churches and halls which
are not in working order to see that
a new branch is required to deal with
these instruments. :

O. P. ALEXANDER.

Glasgow, E.2.

Technical Training
N analysis of correspondence re-
cently published in Wireless
World on Technical Training demon-
strates beyond doubt the need for
greater educational facilities in radio
and electronic engineering. Recogni-
tion of this need will only be obtained
when the industry as a whole recog-
nises the entity of radio and allied en-
gineering as a separate profession and
not simply as a specialised branch of
electrical engineering.

Mr. D. A. Bell (February Wireless
World) gives the complete answer to
those idealists who envisage a Univer-
sity training for all. Mr. Bell recogs:
nises the practicability of a scheme
providing for a study of, first, physics,
secondly, application of physics to
radio engineering, thirdly, radio en-
gineering, and lastly, specialisation ;
this is, in effect, the seheme of the Brit.
LLR.E. Graduateship Examination,
and it is important to note that this
scheme of examination has been
evolved after nearly fifteen years of
setting an examination twice yearly in
order to test the suitability of candi-
dates for election to membership of
this Institution. .

Your correspondents who would
have every prospective radio engineer
devote five or more years to study of
pure physics should be referred to the
following editorial statement made. in
the August, 1937, issue of Wireless
Engineer:—

““Many of our difficulties, when
teaching the eclements of the subject
. . . are due to the fact that we do
not distinguish clearly enough between

things which can be proved and
things which we have agreed to
assume. This distinction is very im-

portant when dealing with the founda-
tions of science, since every proof is



built upon certain agreed assump-
tions.”’ )

Civil, mechanical, structural, ‘elec-
trical, automobile and radio engineer-
ing are all inter-related; in fact, all
engineers have the basis of their pro-
fession in applied mathematics,
physics and other ancillary subjects.
In training himself for an electrical en-
gineering career, the student does not
worry himself with the mechanical en-
gineer’s problems, nor the mechanical
engineering student with the civil en-
gineer's problems.  Likewise, the
radio engineer in professional relation-
ship with the electrical engineer is not
concerned with the specialisation of
an electrical engineer, but agrees to
assume that where the supply of elec-
trical power is required, the electrical
engineer will perform his specialised
professional work.

Recognition of these assumptions
have in the past led to recognition of
the need for specialised educational
facilities in automobile and aeronau-
tical engineering long after recognition
of general mechanical engineering as a
profession, whilst the need for special-
ised training in the professions of
sanitary and structural engineering,
etc., was recognised long after the
establishment of general civil engineer-
ing as a profession. .

The Institution of Civil Engineers
is, of course, our oldest professional
examining body and its Charter is all-
embracing : but in so recognising the
general art or science of engineering,
the Charter has given impetus to the
development of various specialised
branches of engineering. Recognition
of those specialised branches have led
to the establishment of the professions
of mechanical, electrical, structural,
automobile, aeronautical and radio en-
gineering. G. D. CLIFFORD,
General Secretary, The British Insti-

tution of Radio Engineers.

Qualifications of Wireless
Engineers

WITH regard to the various letters
that have appeared lately con-
cerning the status of the radio engi-
- neer, it seems to me that the term radio
engineer has yet to be defined.

Most of your contributors seem
agreed that the bona fide engineer
must be a man who has made an in-
tensive study of the sciences which he
applies to radio engineering practice.
Mr. Dalton has, perhaps, overstated
the case, but surely he is much nearer
the mark than the many who, describ-
ing themselves as radio engineers,
have only a good practical knowledge
of a few commercial receivers and are
able to locate and repair the faults that
occur in these sets.

. Wireless World

Between these we have designers,
production managers, broadcasting
station engineers, amateurs and many
others, some with and some with-
out recognised technical degrees or
diplomas.  Then there are some with
technical qualifications who are em-
ployed only on wireless telegraphy
operating or control jobs and as such
are not regarded as radio engineers.

It seems that for the term radio en-
gineer to have any weight only those
who are members of recognised institu-
tions or possess technical degrees or
diplomas, of which the lowest should
be the City and Guilds Radio Com-
munication, Grade III, -should be

-allowed to so call themselves.

For the practical man who is unable
or does not aspire to the title radio
engineer, the passing of a suitable ser-

vicing examination should entitle him

to call himself a radio service engineer
or radio mechanic.

These classifications are needed, for
after the” war the radio industry is
going to be faced with applications for
jobs from the many now being intro-
duced to wireless for the first time by
the Services. With all due respect to
these men, in few cases can their
knowledge be equal to that of the pre-
war radio man. I say radio man, for
unless they take steps to qualify them-
selves: they will have no real proof of
their capabilities.

There is, therefore, a great need for
recognising the difference between a
qualified radio engineer, a qualified
service engineer, and a man who just
tinkers with radio. C.S. FOWLER.

Swindon, Wilts.

“ Wireless World ”” Morse Chart

“T"HE Chart announced in our last.

issue is now ready. Designed to
meet the needs of A.T.C., Home
Guard, or other small groups under-
going wireless training, it includes the
morse code, numerals and other signs
printed in large type. Information is
also given on learning the code, key
manipulation and the wiring of morse
practice sets. The Chart costs 6d., or
7d. by post from lliffe & Sons Ltd.,
Dorset House, Stamford Street, Lon-
don, S.E.1. Mounted on card, var-
nished and corded, the price is 2s., or
2s8. 6d. by post.

GOODS FOR EXPORT

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

The ‘¢ Fluxite Quins” at. work

Cried 00, « Well for goodness sake

What's making young Ol jump and quake 7’
(For when O and FLUXITE
Put the old aerial right

He grabbed a live wire by mistake.)

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 leading 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.

SRR RN e

TO CYCLISTS! Your wheels will
NOT bheep 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.

.................

NEANRARSAMSMANAMSRRESE
A E R HANKEENER A A NN B N

puts Fluxite where you want it by a sim«

plepressure. P rice 1/6, or filled 2/6.

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

ALL MECHANICS W/ZL HAVE

FLUXITE

IT SIMPLIFIES AZL SOLDERING
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Scientific Selling

T "is extraordinary what a poor
imagination and an equally poor
knowledge of human nature is pos-
sessed by sales managers of certain
big firms ; the very people, one would
think, who ought to possess these
admirable qualities in full measure
and flowing over.

This strange fact is particularly true
of the sales managers of some of the
big wireless firms, many of whom
started life selling ordinary electrical
products of the same firm, and who,

when given charge of this new thing,
wireless, thought that they had been .

virtually put on the retired list in-
stead of having been given the oppor-
tunity of their lives. ““ Who on earth
wants to buy a wireless set? ”’ was the
burden of their cry. It never seemed
to occur to them that it was up to
them to create a demand and that
nobody would ever buy anything un-
less the originator of it first created
a demand for it.

These profound thoughts arose in
my mind the other day when I was
speaking to the sales manager of one
of our large manufacturers of PA
apparatus. He was bemoaning the
fact that the PA market now ap-
peared to be saturated, and that the
outlook for the post-war period was
indeed a gloomy one. I know nothing
of PA marketing myself, but was able
to convince him in a very short period
that there were innumerable markets
for PA which were as yet quite un-
tapped.

‘A meek and mild little man,

In order to prove my point I took
my friend, together with a transport-
able PA outfit, to the Marble Arch
end of Hyde Park where, in spite of
the war, crowds still gather on Sun-
day, and at other times, to hear the
various speakers propound their
several panaceas for the world's evils.

Having arrived on the spot I speedily

got out the loudspeaker tripods and

UNBIASED

Yy
FREE GRID

erected them on the outskirts of a
small crowd which was listening to
the efforts of a rather meek and mild
little man who was putting in a pas-

"sionate plea for men’s rights and in-

sisting on the common justice of their
being granted the same privileges as
are exercised by women. As his pitch
was next door to that of a brazen-
voiced female who was declaiming to
a large crowd on the iniquities of the
opposite sex, he obviously hadn’t
a dog’s chance.

Leaving my friend in charge of the
amplifier and loudspeakers I edged
my way up to him, trailing a length
of flex with a mike tied to the end of
my umbrella. It was not difficult to
get it reasonably close to his mouth,
and the next moment the harsh tones
of the good lady in charge of the
neighbouring mecting were completely
drowned out by the raucous roaring
of the mild little man’s now giant-like
voice coming from the loudspeakers.

I need hardly say that interest in
our apparatus was immediately
created, and if it had not been war-
time, with its limitation of supplies,
several sales would have been clinched
on the spot. As it is, my friend is
already making vast preparations for
post-war sales, his idea being to sell
PA amplifiers of ever-increasing power
to the various speakers, so that they
can shout each other down.

I have pointed out to him that still
further sales of PA apparatus can be
effected if he will interest himself in
ultra-short-wave transmission, as he
can then induce the speakers to in-
vest in the necessary flea-power ap-
paratus to convey their remarks to
people in various other parks and
open spaces to which can be trans-
ported the mnecessary receiving and
PA apparatus. The advantage of
this latter scheme is that there would
be no heckling at the subsidiary meet-
ings; in fact, heckling might be
dodged even at the main meeting by
staying at home and using USW.

De Electronibus

AN extraordinary letter, written on

what appears to be a piece of
scorched parchment, has been sent to
me by a man signing himself
‘“Homer,”” in which he complains

bitterly about the use of the word
Rhumbatron in recent issues of Wire-
less World to describe certain parts
of the klystron valve. Mr. Homer
asks somewhat querulously whether
we cannot at least be consistent in our
inaccuracies and talk of a rhumbus
when we mean a rhombus as both
words, so he tells me, are derived from
the Greek verb rhombein. 1 have

Dancing the Rumba down in Cuba.

written off to tell him that this is no
fault of Wireless World as the word
was apparently coined by two Ameri-
cans, namely the brothers Varian,
who invented the klystron, and I have
sent this part of his letter to them,
¢/o President Roosevelt.

By far the most interesting part of
Mr. Homer’s letter, however, is that
in which he gives me the views of a
{friend of his called Alexander, who
claims to be a strategist of no mean
repute, although which of the Sunday
papers he writes for is not mentioned.
Mr. Alexander points out the extraor-
dinary resemblance between the tac-
tics used by Hitler’s tanks in France
in 1940 and the behaviour of the elec-
trons in the klystron. There was, so
he states, the same ‘' bunching ’ and
accelerating effect in both cases, and
it is obvious, according to him, that
Hitler, in concentrating bunches of
tanks at certain points in the line and
then bursting through with them was
merely following the technique of the
klystron. '

From this he deduces that Hitler
obviously worked out all his 1940
tactics from a careful study of the
klystron, and we must expect that in
1942 he will also follow electron tube
technique, but of a different and un-
expected type. In particular, Mr.
Alexander warns us that he may be
studying gas-filled tube technique. I
have sent this part of Mr. Homer's
fetter to the War Office, who will no
doubt appoint a Commission to sit
on it.
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(See page 141)

OUR observation applies to all
mains receivers, particularly
where a directly heated rectifier
valve is used, and the effect does not
indicate a fault. The same thing also
occurs in  DC mains operation,
although the ripple in the DC mains
is small and makes the - effect less
noticeable. To explain it, it is neces-
sary to examine briefly why directly
heated valves are little used with AC
heating.

When a filament carries AC, it sets
up an alternating magnetic field in the
valve, modulating the anode current
and producing hum in the loudspeaker
at even multiples of the supply fre-
quency. This effect is minimised by a
suitable heater geometry, e.g., the
hair-pin type of construction, and the
use of as small a current as possible.
Likewise, the existence of an alternat-
ing potential difference across the fila-
ment produces an alternating electro-
static field with similar consequences,
although in this case the fundamental
frequency of the resulting hum isequal
. to the supply frequency. The electro-
static field is cut down by using as
small a heater voltage as possible ; but
this conflicts with the use of a small
current, so screening is essential.
Hence the indirectly heated form of
cathode, which commonly consists of
an earthed oxide-coated nickel cylin-
der surrounding the filament. This
screening is rather incomplete, and AC
heating would probably be doomed
were it not for the aid of an unex-
pected ally, namely, the space charge
or virtual cathode surrounding - the
cathode proper.

When a valve is operated properly,
emission exceeds the actual anode cur-
rent and a space charge of electrons
collects in front of the actual cathode.
The ahode draws on this charge for its
electrons, while the cathode supplies
them continually to the space charge.
Now, this charge may be regarded as
a conducting sheet, at a definite poten-
tial, somewhat negative relative to the
actual cathode. Hence, the rest of
the valve is screened rather efficiently
from the cathode and its residual alter-
nating field.

When the valves are first switched
on, the filament is cold, and it takes

about one minute for a small valve to

reach the required cathode operating
temperature of 8oo deg. C. or so. In

“London, W.C.2.

the meantime, too few electrons are
emitted for a reserve of electrons to
collect, i.e., for a space charge to form.
Hence, the absence of the latter with
its screening effect explains the hum
in the warming-up period. It alsoisa
reason for not underrunning valves.
Incidentally, as emission tends to fall
off with use it is not surprising to find
that valves tend to get noisy with age.
‘The explanation may be checked by
a simple experiment in which it is
arranged for the valve heater voltage
to be variable. It is then found that
on reducing the heater voltage slowly,
below 4 volts say, the intensity of the
loudspeaker hum first increases while
the pitch decreases: this shows that
the electrostatic field is principally in-
volved in the action. Below 3.5 volts,
there is a decrease of hum as the valves
become altogether inoperative.

Books Received

Accumulator Charging, Maintenance
and Repair, by W. S. Ibbetson.—The
title of this book gives a very [air idea of
its contents. It deals with its subject
from a practical point of view through-
out, as it is intended for those who
actually have the maintenance of accumu-
lators 1n their care. Pp. 165. 42 Dia-
grams. Published by ‘Sir Isaac Pitman
and Sons, Ltd., Parker Street, Kingsway,
Price 6s,

DF Handbook for Wireless Operators,
by W. E. Crook.—The subject of DF is
dealt with at considerably greater length
than is customary ‘in the ordinary wire-
less textbook issued for operators. . A
knowledge of elementary radio theory has
been assumed. The treatment of the
subject is strictly practical, and it is em-
phasised that it is written from the point
of view ot the operator and not that of
the engineer. Pp. 63. 86 Diagrams.
Published by Sir Isaac Pitman and Sons,
Ltd. (address above). Price 3s. 6d.

Rhombic Antenna Design, by A. E.
Harper.—This book consists mainly of a
compilation of the work, both published
and unpublished, of the author’s col-
leagues in- the Bell Telephone Labora-
tories. It has been published chiefly for
the benefit of engineers engaged in the
design of SW communication networks,
and is intended to bring to their notice
the advantage of this type of aerial as an
efficient SW radiator, and to give prac-
tical details of design. Basic theory is not
dealt with to any great extent. Pp. 111.
44 Diagrams. Published by D. Van Nos-
trand Co., Inc., 250 Fourth Avenue, New
York, U.S.A. Price 4 dollars.
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VORTEXION

50w. AMPLIFIER CHASSIS

A pair of matched 6L6’s with 10 per cent. negative feed-back is fitte:d
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 arve driven by a 6F6 triode connected through a driver
transformer incorporating feed-back. This is preceded by a GN7.
electronic mixing for pick-up and microphone, The additional
6FS operating as first stage on microphone only is suitable for any
microphone. A tome control is fitted and the large eight-section
output transformer is available in three fypes:—2-8-15-30 ohms:
4-15-30-60 ohms or 15-60-125-250 ohms. These output lines can be
matched using all sections of windings and will deliver the full response
(40-18,000 ¢/s) to the loud speakers with extremely low overalt
harmonic distortion.

CHBASSIS with valves and plugs . ... ... ... ... £17 10 0
Moving Coil Microphones .................... £5 5 0
Chromium Microphone Stands, from ....... ... £1 5 0

Many hundreds aiready in use

-15w. AG & 12-VOLT DC AMPLIFIER

TYPZ CP20

This small Portable Amplifier operating either from AC
mains or 12-volt battery, was tested by the “ WIRELESS
WORLD,’” October 1st, 1937, and has proved so popular
that at customers’ demand it remains unaltered except
that the output has been increased to 17.2 watls and the
battery consumption lowered to 6 amperes. Read what
the “ Wireless World ** said :— )

“ During tests an outpui of 14.7 watts was obtained without any
trace of distortion so that the rating of 15 watts iz quite justified.
The measured response shows an-upper limit of 18,000 ¢/s and a
lower of 30 ¢/s. Iis performance is exceptionally good. Another
outstanding feature is its exceptionally low hum lével when AU
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 reguired. The two independent volume controls
enable one to adjust the gain of the amplifier for the same power
output from both sources, as well as supermpose one on the other
or fade out one and bring the other up to fuli volume. e gecondary
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, ete. ... 012 12 O
AC only CHASSIS with valves, eto, £8 18 6
Gauze Case for either chassis, 12/6 extra.

Pius 25% War Increase on all asove prices.

Orders can only be accepted against Government Contracts,

Vortexion Ltd., 257, The Broadway,
wimbledon, S.W.19. ’Phone: LIBerty 2814
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I Fling Down My Gauntlet

ONCE again I find myself compelled

to cross umbrellas with my old
cell-mate, “‘Free Grid,”” who seems to
have forgotten most of the Greek that
our hardworking form master strove
so hard to instil into him when we
were fellow-members of the Classical
Fifth at Borstal. He would have
readers believe that they are perpe-
trating bloomers in writing ** anode”’
and ‘‘cathode,”” and solemnly sug-
gests ““anhode’’ and ‘‘ catahode’’ as
the correct forms. Well, well, he was
ever a queer lad, evincing, even in
those youthful days, a penchant for
wearing a bowler hat at all hours of
the day and night. When, later, we
were together at Oxbridge—before
graduating at Princetown—he de-
veloped a passion for roof-climbing by
" night and for leaving proofs of his
prowess in prominent places. On one
memorable occasion it was a bowler
hat, and not the domestic utensil to
which he referred last month, thathad
to be shot down by massed rook-rifle fire
from one of the pinnacles of a college
chapel, unkindly described by Ruskin
as resembling a table lying on its back
with its four legs“in the air. It was
this incident that gave birth to the
term ‘‘ high-hatting.”’ "

A Matter of Aitches

My old friend’s memory is un-
doubtedly playing him tricks—and
one can’t wonder, considering the life
that he has led and been led. He has
forgotten that though you can have
aitches galore in Greek by sticking a
thing like a single inverted comma over
the first letter of a word that begins
with a vowel, you can’'t.-have them in
the middle of a compounded word
unless the prefix ends in a ¢ or a p.
Hodos is the Greek word for a path,
right enough, but if you want to
make it a triple path it becomes
triodos, not trihodos. Hence we are
correct in writing triode in English.
We ought to call a five-electrode (not
electrhode!) valve a penthode, instead
of pentode; but triode, anode and
tetrode are correct. So also is cathode,
for the **a’’ of the ““cata ’’ is knocked
off and the “t’’ becomes ‘“th.”’ . I'm
glad to see ““ Free Grid "’ having a tilt

against the dreadful mixtures of bad

TLatin and worse Greek that we see in
too many of our scientific terms, par:
ticularly those coined by the medical
profession ; but I can’t support him in
his longing for the aitches that should
not be there in wireless words. If,

though, he wants to be a real pedant

in this matter, he should insist on

writing ‘‘ rhadio ”’ instead of ‘‘ radio,”

for the initial Greek “‘r’’ has always
n ““h’’ following it.

Current Flow

Again I must take exception to his
suggestion that our adoption of anode
and cathode instead of positive and
negative would automatically drive
home the last nail in the coffins of the
last ditchers for the old positive cur-
rent. Anodos means a departure;
cathodos, a return home. Most unfor-
tunately the early investigator—DBen-
jamin Franklin, T believe-—who first
tried to detetmine the direction in
which an  electric current flowed,
made the worst of bad guesses. It was
a fifty-fifty chance in those days, and
by sheer ill luck he made a bad shot:
All books on electricity assumed that
current flowed from the positive ter-
minal of a battery through the exter-
nal circuit to the negative terminal.
Masses of formule and ‘‘laws’’ were
based on this utterly wrong.assump-
tion. The discovery of the electron,
some forty years ago, showed how
erroneous this idea was, but no one
had the courage to scrap the old laws
and formulz whilst the going was still
good. The result is that most of our
textbooks still have to differentiate

issued in conjunction with ‘“ Wireless Worid”’
Net By
” Price Post
FOUNDATIONS OF WIRELESS," by A. L. M. Sowerby,
M.Sc, Third Edition revised by M. G. Scroggxe, B. Sc.,
AM.LE.E 6/- 6,6
‘“ RADIO LABORATORY HANDBOOK " by M G Scroggxe,
B.Sc., AM.LE,E. Second Edition Revised and Enlarged .. 12/6 13/1
“ WIRELESS SERVICING MANUAL,” by W. T. Cocklng,
! AM.ILE.E. Sixth Edition Revised and Enlarged ... 7/6 8/-
i “HANDBOOK OF TECHNICAL INSTRUCTION FOR
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 Edition .. 27/6 28/3
H *“ WIRELESS DIRECTION FINDING,” bv R. Keen, B Eng g
H Hons. Sheffield, A M.L.E.E, Third Edltion 27/6 28/3
H ‘“ RADIO DATA CHARTS," by R. T, Beatty, M.A., B. E D. Sc
Second Edition . 5/- 5/3
o TELDVISION RECEIVI’\G EOUIPIWE\T," by“’ T. Gockmg,
AM.X " 8/6 9=
o RADIO INTERFERENCE SUPPRESSIOV ” by Gordon
: W. Ingram, B.Sc. ... . . 5/« 5/4
H ‘“ LEARNING MORSE."” Nlnth Editlon 6d. 73d.
‘ RADIO DESIGNER’S HANDBOOK i Edlted by F. Langford
Smith, B.Sc., B.E. . 1IC/6 111
“ WIRELESS WORLD " GREAT CIRCLE PROJECTION
MAP : 2= 2/3
{ B.V.A, LIST OF EQUIVALEVT AND PREFERRED
: ALTERNATIVE VALVES ... . 1/~ i1
‘ A
H Obtainable from Leading Booksellers and Railway
! Bookstalls aor by post (remittance with order) from
i
.; ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
t
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between the imaginary positive cur-
rent and the genuine electron current.
Even when the wireless valve was in-
vented the old convention still had
such a hold that the starting point of
current was-called the cathode (which
really means the homing point), and
the point to which electrons flow the
anode, which actually means point of
departure. As I've mentioned before,
I'm glad to find that the Army has
abandoned the worn-out idea of a posi-
tive current and teaches the theory of
electricity nowadays on electron cur-
rent lines. What the other Services
are doing I don’t know, but I hope
that they're following suit. And I
trust that the fine lead thus given may
lead to a general scrapping of the old
erroneous ideas, which can’t be de-
fended on any grounds whatever.
" Tx T

With What ?

NOT long before I wrote this note I

was engaged in putting certain of
the soldiery through what is known
as a Trade Test. What this boils down
to is that-if they pass they are en-
titled to additional pay as adepts in
their own line. To one Scotsman who
came before me I showed a secondary -
cell. ‘“*What,” I asked, ““would you
do if this had been subjected to
a high temperature and part of the

____________________________________________ e




electrolyte had evaporated? '’ ‘‘To
it up, sir.”” “Yes, with what? ”
““ With diluted water, sir.”” I couldn’t
help asking whether in Caledonia stern
and wild they diluted their water with
whisky !

T T W

Non-stop Listening
IN view of the present need for saving
coal and electricity, those who
use their receivers as a means of pro-
viding an incessant and pretty well un-
heeded background to conversation,
bridge, and so on, should really take
a pull at themselves. If we allow 35
watts as the average consumption of the
mains radio receiver, then 1o hours’ use
means 0.35 kWh a day for each wire-
less non-stopper, or 2.45 units a week.
In a small town the electricity con-
sumed by 500 thoughtless users of this
kind works out at 1,225 units, and if
we assume the total number of radio
current spendthrifts to be 1,000,000
for the whole country, we have the
rather staggering sum of 2,450,000
units a week. I leave it to you to
work out how many tons of coal this
needs in a year. :

“Wireless Engineer™

' THE fact has again and again been ex-
pressed by readers of our sister
journal, Wireless Engineer, that it would

#till maintain its prestige among wireless

engineers even if it contained only the
Abstracts and References section and
ceased to publish original papers. In the
May issue this section includes abstracts
from, and references to, nearly 300
articles on wireless and allied subjects
which have recently been published in
the world’s technical Press. Some of
these abstracts occupy as much as a
page.

In addition the articles in the May
issue include one on extended aerial sys-
tems and another on eddy current
tuning.

Published on the first of each month,
Wireless Engineer is obtainable to order
throngh newsagents, or direct from our
Publishers at Dorset House, Stamford
Street, London, S.E.1, at 2s, 8d. (in-
cluding postage).

SOS

S the war goes on the demands on

our shipping space grow greater
rather than less, and it becomes all the
more urgent to do anything in our power
‘to lessen the strain. One way in which
we can help greatly is by saving paper,
surely a small thing to ask of anybody
and a thing which all of us can do.
There is plenty of evidence that there is
still far too much of this precious com-
modity stowed away in old drawers and
cupboards, which can only mean that
many do not even yet realise how seri-
ous is the shipping situation.

Wireless World
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'BULGIN
FOR
VALVE - HOLDERS

ONE of the largest and most
comprehensive ranges of
Valve-holders in the world. In-
cludes types for most usual Valve-
bases, including midgets. Made
to B.S.S. dimensions and test-
data and in full conformity with
R.C.M.F [ RIM.A.  Specifications.
Perfectand unfailing contact under
all conditions.

BU

“The Choice of Critics”

REGISTERED o TR.
‘A. F. BULGIN & CO. LTD., BY-PASS RD., BARKING, ESSEX.

N countless instances quite in-

tricate pieces of apparatus are
wholly dependent on the proved
reputation and reliability of their

component parts.

All products from the House of Bulgin

-are pre-eminent for superior design

and workmanship, and every article
bearing our Trade Mark has to pass
exacting and exhaustive tests during
the course of its production.

We ask the kind indulgence of the

Trade on delivery until peaceful

conditions return.

Gl

TEL. :- RIPPLEWAY 3474 (4 lines).

"
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DIRECTION-FINDING

HAVING found the line along which a

transmitter lies from the point of
observation, the ‘‘sense '’ of its direction
is usually ascertained by switching on a
‘““ vertical ** aerial, which in effect con-
verts the ordinary figure-of-eight response
with its 180 deg. ambiguity into a heart-
shaped response with only one clear-cut
minimum. Although this resolves the
previous uncertainty as to direction, it
necessitates a readjustment of the search-
coil of the radio-goniometer, and various
attempts have therefore been made to
secure the same result by a suitable
switching operation, usually carried out

- on the fixed field coils, so that the search-
coll need not be moved.

Switching of the field coils, however,
upsets the electrical balance of the cir-
cuits to earth, and is otherwise undesir-
able. Accordingly, it is now proposed to
wind the search-coil in two branches
which are ‘equally inclined to a median
line. These are first.connected in series
and a DF reading is obtained. The coil
is left in this position, whilst each
branch winding is switched into circuit
in sequence. The relative amplitude of
the two signals thus obtained determines
the required ‘‘sense’” of the distant
transmitter.

Standard Telephones and Cables, Lid.
(Assignees of Le Matériel Téléphonique
Soc. Anon.) Convention date (France),
3rd June, 1939. No. 541657.

- RECENT
INVENTIONS

A Selection
of the More Interesting
Radio Developments

of sound, where a state of balance sets
in and the projectile continues on a
straight course.

W. Shaw. Application date [anuary
25th, 1940. No. 540900.

DC MAINS-—OR BATTERY.DRIVEN
TELEVISION SETS

THE circuit shown offers one possible
solution to the problem of supplying
DC voltages of the order of 8oo volts for
driving the cathode-ray tube of a tele-
vision receiver when an AC mains supply
is not available. It dépends upon the
rectification and storage of the voltage
surges generated across the deflecting
coils of the tube by the steep-fronted
scanning impulses.

The back-coupled valve V acts as a
blocking-oscillator to generate a saw-
toothed scanning wave which is applied
from time-base condenser C to one of the
deflecting plates of the cathode-ray tube.
The associated voltage fluctuations across
the anode coil L are applied
to the grid- of the valve V1

+180Y  and are of a square shape,

cathode potential for the
greater part of each cycle

-

'
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with a sharp crevasse which
sharply cuts off the current
through the valve. The
resulting surges of back
EMF across ‘the coil L1 are
rectified at D and charge up
a condenser Cr1 to supply the
high-voltage operating volt-
ages for the anode and other
electrodes of the tube.
Simultaneously, voltages de-
veloped across a coil Lz
coupled to the anode coil L

<

Method of obtaining high voltages for CR tubes,

STEERING FOR SOUND

A MOVING body is automatically

steered towards a source of sound
by differential gearing, which is operated
by one or more pairs of microphones and
low-frequency amplifiers. In the case of
an aerial torpedo, the microphones are
mounted inside flared horns set at the
ends of a pair of lateral and vertical fins.
The two horizontal microphones control
the rudder dnd the two vertical micro-
phones the elevator of the projectile,
until the latter points towards the source

are rectified at D1 and are
stored by a condenser C2

>
»S  C2=: which supplies a focusing
i l voltage to the gun of the

tube.

Marconi’s Wirveless Tele-
graph Co., Ltd.; R. ]J.
Kemp, and S. W. H. W. Falloon.
Application date, 28th May, 1940. No.
541531, )

POINT-TO-POINT RELAYS

LONG-DISTANCE signalling on ultra-
short waves is usually effected by

using a chain of automatic relay or :

repeater stations, each within “‘ optical *’
range of each other. If the stations are
separated by, say, fifteen miles, the relay
aerials should be elevated at least ‘a
hundred feet above the common ground

which keeps the grid at’

——

level, so that it is desirable, for reasons
of economy, to mount them both on the )
same mast. On the other hand, such
close spacing ‘naturally increases the
tendency for the transmitter to feed back
into the receiver, particularly when the
signals are passed on from point to point
without changing the carrier frequency.

As shown in the drawing, signals
received at R are amplified at V and re-
radiated at T. Although both aerials are
largely screened by their respective reflec-
tors P, P1, some of the outgoing energy
will reach and saturate the amplifier cir-
cuits V either by refraction or re-
radiation from the periphery of the metal
reflector P1.

USW repeater.

According to the invention, the upper
half of the reflector P1 is cut back to a
depth of a quarter-wave, so that energy
fed back along the upper path reaches
the receiver in phasé opposition with that
fed back via the lower path, and both
cancel out.

Marconi’s Wirveless Telegraph Co., Ltd.
(dssignees of H. O. Peterson.) Con-
vention date (U.S.4.), 30th June, 1939.
No. 541796.

INDICATING VERY HIGH
FREQUENCIES

COMMON requirement in testing

centimetre-wave transmission gear
is to know when the current reaches a
definite amplitude. For this purpose it
is proposed to make use of the fact that
a flash-lamp filament of sufficiently fine
gauge to ensure a uniform distribution
of current over its cross-sectional area,
at the frequency in question,. always
begins to ‘“glow’’ at a critical current
amplitude. Moreover, the point at which
the wire begins to show red heat can be
sharply determined even by different
observers,

In practice, a small glow-lamp with a
straight filament of o0.coo4in. diameter
is bridged across a current loop in the:
tuned Lecher wire circuit of a centimetre
wave generator, and the point at which
it first incandesces is observed through
a viewing-tube which is inserted
through a small hole in a metal case or
screen surrounding the generator.

Standard Telephones and Cables, Ltd.,
and G. N. Smyth. Application date, 4th
June, 1940. No. 541666.

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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From the spider’s point of view . . .
The spider’s web is entirely efficient for its

purpose. It catches the fly; holds it; and
finally immobilises it. Then the spider
takes over.

And so it has always been. From the spider’s
point of view, no change or improvement
1S necessary. ;

To man, no achievement is final. Always the
urge is in him to improve; to make still better
what was considered good before. This is the
inspiration behind the whole vast enterprise

of Research . . . the constant striving for the
advancement and the better utilisation of
human knowledge.

In the field of electricity, the Philips Research
Laboratories have a long record of high
achievement. To-day their work still goes on,
although much' of it must be behind locked
doors. But in the peaceful world of to-morrow,
its results will be manifest in still better

- Philips products and the ever-increasing part

they will play in the new design for living.

PHILIPS &

RADIO * LAMPS + X-RAY AND

ELECTRO-MEDICAL EQUIPMENT

DISCHARGE LIGHTING

SOUND AMPLIFYING INSTALLATIONS * ARC WELDING EQUIPMENT AND ELECTRODES

PHILIPS LAMPS LTD., CENTURY

HOUSE,

SHAFTESBURY AVENUE w.C.2
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CLASSIFIED ADVERTISEMENTS, The charge is 6j-
tor 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,

ADVERTISEMENTS for the July issue are ac-
cepted up to First Post on Wednesday June 10th, at
the Head Offices of Dorset House, Stamford Street
London, S.E.]. or one day earlier at provincial Offices,

THE PROPRIETORS retain the right to refuse or

withdraw advertisements at their discretion. They 000, cjo ** WIRELESS WORLD " must be paid for
are not responsible for clerical or printers’ errors and 2 {urther i/- added for registration and forwarding
although every care is‘taken to avoid mistakes, Cheques re

and posta! orders should be made payable to lliffe &
Sons Ltd. and crossed. Notes are legal tender and
cannot be traced if lost in transit,

addressed to numbers at this office.

to the Deposit Dept.,
House, Stamford Street, London, S.E.T.

ADVERTISERS may have letters, other than circulars,
The words -Box

DEPOSIT SYSTEM.

Full particulars upon application
‘' Wireless World,” Dorset
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THE CRITIC

Brass ’Ats, Admirals, Air Chiefs, phew !
| don’t think they know nuffin’.

Why can’t we really 'ave a ‘‘ do,”
Instead of all this bluffin’ ?

If | was running this ’ere war,
You’d soon see sparks a-flyin’.

I'd give the Jerries such a smack
As’d set old Gobbels cryin’.

I'd load the Continent with troops ;
I'd pack the seas with mines.

I’d fill the skies with aeroplanes,
An’ pulverise the swines.

’d have our ships all in a row,
And blow the tykes to bits,

Till they ’ollered out for mercy.
I'd show ’em ’ow to blitz.

R e

How great would be the tragedy
If (as he knows no facts)

The critic were allowed to turn
His bold words into ACTS/

.05

Makers of Transtormers and Chokes
King’s Bldgs., Dean Stanley St.,
LONDON, S.W.1. ‘phone: ViCtoria 5035

S

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
insulation, 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, 17/8.
Aluminium Sereens, 6} x 63in, with 8/16 right angle edge. Sujtable
for constructing screening boxes, etc. Price §/- per half-dozen,
Glass Tuning Scales, 7% x43in. Station names and metres.
Types to cover, 2, 3 and 4 wavebands, = Price 8/6.

465 ko. High ¢ Q» IF Transformers, Litz wire wound, fitted
with Iron Cores and Ceramic insulated trimmers. Price 18/6
pair,

465 ke. Standard IF Transtormers, Litz wire wound, complete
with trimmers. Price 10/6 pair.

Steel Chassis. Heavy gauge, cadmium plated and drilled as
follows :—Radio chassis, 12 x7 x 3in,, driled 4v. Price 4/8.
Rodio chassis, 10X 7 x 2}in,, drilled 7v., 2 1F and transformer.
Price 5/6. Special EXP48 chassis, 10/6.

SPECIAL. OFFER { Amplifier Chassis in heavy pauge steel.
Cadmium plated, 173x10x 3in,, drilled 13v., transformer,
choke and recessed at one end ior speaker, Also suitable for
experimental “ hook-ups.” Price 5/6. Postage 1/-. Reduced
prices for one dozen or over.

Latest Type Wavechange Swi‘ches operated by Press Butfon
mechanism of robust construction, Suitable for sw:tchmg aerial
and oscillator circuits on 4-wave-band receivers. Equally
suitable for many other purposes. Supplied complete with
knobs and bronze escutcheon. Price 8/6.

Metal Sereening £ans, Brand-new, 33in. x 21in., complete with
bases, 4/6 per dozen. Postage 9d.

x "
ARMSTRONG MANUFACTURING CO.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7
"Phone : NORth 3213
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Advertisers  and buyers are reminded that
under Defence Regulations 1939, Statutory
Rules and Orders 1940, Number 1689, a per-
mit (I 99 @) must be obtained before sale
or purchase of certain electrical and wireless
apparatus, particularly such wvalves and ap-
parotus us are applicable to wireless trans-
MISSLON.
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EW RECEIVERS AND AMPLIFIERS
PRDMIER Radio 8.W. set, 13m.-2,000m. coils, A.C.,
new valves, wired by rmanufacturers, new, for
sale; £6/5.—Box 2676, c/o Wireless World. [1027
AMPLIFYING Installations, designed, constructed
to requirements; pnonty, national importance
only.—Enquiries, H. Brennan, B.Sc, AMIW.T.
Grad.1.EE., 2, Haydn St., Gatwhead, Co. Durha{n.
028
IMITED Number of Wireless World Puslg -puil
Quality Amplifier Chassis, complete with valves,
still available, including tone control stage; 8 watts
triode output.—Bakers Selhurst Radio, 75, Sussex Rd
South Croydon {10

REGI;IVERS & AMPLIFIERS~SECONDHAND, ETG
NAIIONAL NC44, A.C./D.U., also quantity valves,
components, all guaranteed; offers.—Box 2685,
cfo Wireless World. [1054

I_I -M.V. 650 1l-valve Table Model, new Ang., 1939,
little used 6 unused spare valves, What offers?

—* Highlands, ’ Slough Rd., Iver Heath, Bucks. [1067
3 Midwest, 18 valves, in oak table cabinet, 6
bands, 12-2,300m., 9in. dial, colour ray tun-

ing, twin matehed speakers, perfect; offers.—Box 2681,
c/o Wireless World. [1046

ALLICRAFTER 8ky Champion, recently over-
hauled; highest cash offer secures; wanted,
sapphire needle and Goodmans 10in, twin cone
speaker.—88, Antrobus Rd., Wylde Green, Warwick-
shire. {1037
SUPER Quality Radiogram, Sound Sales DX tuner,
Tri-charnel 3 amplifiers, 12-6-2 watts, specxal
bass speaker middle and top speakers, Telefunken
pick-up, B.B.C. motor, all on baffles with rubber
castors, new 1941, exceptional reproduction; offers.—

Jolly Gardener, Maiden's Green, Bracknell, Berks.
{1064

Wanted

MODERN Communications Receiver, also two—stagF
preselector.—2, Cliff Rd. Gduns., Leeds, & {1045
E Otfer Cash for Good Modern Communication and
All-wave Receivers.—A.C.S, Radio, 44, Widmore
Rd.. Bromley. [0948
Y HAM in, and for use of, Forces Unit, Halli-
crafter 8X.17, 8X.16, or Sky Champion.-Box
2677, ¢/o Wirsiess World. {1030

ANTED, communications receiver or tuner, less
valves; have lots of valves, would exchange.—
Box 2679, c/o Wireless World. [1041

NIVERSAL"™ Midget wanted, superhet, good
condition;  state price, full details.—J.
Cameron, Muir Sc. Larkhall, Lanarks, [1032
NLW or Used Receivers, Am;ihﬁers, Meters, Con-
verters, Radio & FElectrical Accessories,” Very
bigh 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 Lqmpmenh Eledtric Gramo-
phone Motors, and all Radio and Flectrical Acces-
sories.—London Central Radio Stores, 23, Lisle St.,
London, W.C.2. Gerrard 2969. [9836

NEW MAINS EQUIPMENT
ORTEXION Mains Transiormers, chokes, etc., are
supplied to G.P.0., B.B.C., L.P.I.B.; why not
you? JImitated but unequalled Orders can only ke
accepted against Government contracts.
ORTEXION, Ltd.,, 257, The Broadway, Wunbledon,
London, S.W.19. 'Phone: Lib. 2814, [99
MAINS EQUIPMENT—-SECONDHAND
ONVERTER, U.8. General Eleetric, 200-watt,
230v. D.C. to 250v. A.C. output, perfect order,
beautiful job, elaborate all wave filter, totally enclosed
in stout steel case, 24in.x1lin.x8, cost about £40
pre-war; bargain, £28 or near oﬁer—S., 19, Church
Vale, Londou, N.2. {1023

NEW LOUDSPEAKERS
BAKERS Brand New Surplus Speaker Bargains.

EVERY Music Lover Interested in Realistic Repre-
duction should write for iree descriptive leaflet
now.
£3/10‘ usual price £5.—Brand new super quality
triple cone speaker, permanent magnet model;
exceptional bargain; limited number.
AKERS SELHURST RADIO, 75, Sussex Rd., Sth.
Croydon. [1051

ELECTRADIX

PETROL ELECTRIC LIGHTING AND CHARGING
500 watt single cyl. 2-stroke water-
cooled self-oiling Pelapone engine;
mag. ign. coupled to 50/70 volts,
10 amps. shunt dynamo, 1,000 r.p.m.
SWITCHBOARDS. New modern de-
sign L.T. on 1t in, pol, slate, A.C. and
D.C. 12 Elison Auto. Circuit, Breakers,
300 amps., 7 in. panel meters. Two
1,000 amp. oil switches, D.C. &way
discharge, 100 amp. cwiteh with
i and meters. TFeeder panels,
meters, switches and fuses, All cheap.
MOTOR ALTERNATOR. Alternator only, 2 kW B.T.H., 500 cycles,
100 volts, £18 10/-. Newton 10 v,, 250 watts, 75/~ Electric Bench
glglls, massive stand, rise and fall drill to } in. steel, D.C., 160 voits,

o,

CIRCUIT BREAKERS. Various Ranges 11 amps. to 10 amps.,
magnetie trip, ironclad, 28/-.

ENGINES, Twin-cyl. Douglas jor direct coupling, magneto ignition,
governor,. 2% h.p.,, £15. 12 h.p, £12. Swiichboard irpe up to
300, amps.

CLUTGH, 6 volt Fulton midget magnetic clutches, 3 h.p.,
gears; fine new precision job with ball-bearing brackeis, 5/-.
SWITCH BOXES. Lucas 8-way, change-over and fuses, wmietal
cover, 3j6. 6-way push-button switches, R.A.F. aero type, 2/,
Rotary switehes, R.1,, 7 stud, boxed, 7/6. Solenoids for remote eon-
trol, ete., 12 volts, 3 in. plunger, 2 in. long, compound wound, 6/6.
PANEL METERS. Ncw Weston, Turner & Elliott, 2 in. {ia., moving
coll, 50 m.a. and 200 m.a. Thermo. M.C. Meters ior AC. or D.C.
Ferranii 24 in., 700 m.a.. Hiliott 3 amp. ditts. Pocket Voltmeters,
AC/DC. 8) v., 76, . Switchboard Meters, P.R., 45/~

PUMPS. Small centrifugal, twin-piston, etc., with or without motorse
WORKS. ! h.p. 230 v., D.C. Motor Vacumm Cleaner on wheels,
£5 15/-. Bieetric Towel le, i kW, 230 v., 50/-. Insulaters, alf
shapes and sizes.

MORSE KEYS, Type B.1, a strong key, 5/~. Bakelite base type M,
6/6. A first-class key, tvpe P.F., plated fittings, well balanced, 8/6.
The best Lkey available is type v, 1278, Spec]a.i line: Bnmh
made American type “ Speed * Key (mm), 8/6 each. .
BUZZERS. Bakelite cased practice Buzzers, 2/-.
cased Buzzers, 4/8. Heavy type, Bakelite cased, 5/6.
multiple windings, no contac!:\ 8-

AMPLIFYING RECEIVERS FOR BUZZER SIGNALS.
L.R. metal-clad receiver, fitted no-flare
horn, Dictograph, 7'8.
CAMBRIDGE-TGWNSEND, Most tiny
and sbrill Buzzer. Perfect jor Wave-
meters, ideal for signals. High note
model “T " Diapbragm biade. Plati-
num Contacts, 10;-,

MORSE Inker Recorders, (LP.O. type, ex~W.D.,
MORSE Trainers, direct key Inker Recorders, £3 10Q/e.
TELEPHONES. We cre often asked lor the modern bakelite
handeoms and can now offer a iew oi the G.P.O, type in brown at
2776, and resting cradle stand, 8/6.  Midget L.R. lmmpedances, iron
eored, 2-coit phone type, 2/8.

with

Neat brass
1.3 Buzzers,

Towerful

£10.
Soiled.

MIKES. Metal-clad Mikes, can be used as the: au, or in your case,
5/-. G.P.0. Mike Buttons, specially selected,

RELAYS. Single Pole No. 4A on i, 2 volts, phone typc, 5w
No. 6 Relay, twin bobbin, 6 volts m.a. >.C.0., 8/6. Relay

Movements, less contact blade, new, 2/8. Pocket Thermometem in
metal case, usaful in the Service, 9/6. Field Telephone Cable,
A few miles left, single or twin. Ceiling Roses, porcelain. with
2 Seruit counlers, malke good connect boxes, §/8 doz.

EDISON STEEL CELLS. A.8 in stock.

Please add postage for all mail orders. Send stamped envelope for
replies to all enquiries.

ELECTRADIX RADIOS

19, Broughton St., Battersea, London, S.W.8.
Railway Station, Queen's Road, Battersea, from Waterloo.

Telephone : Macaufay 2159

~— H. H. LINTON & Co. Lid. ——_
2 Highgate High St., London, N.6

have changed the trade name for their
goods from “‘ LINALITE ”’ to

“LINAGLOW’

the former name bearing a close resemblance to an
electrical trade mark already in use by Linolite Ltd.
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SECOND-HAND LOUDSPEAKERS i
YT ARTLEY-TURNER Duode, 1,256 ohms; traus-
former, P.P., L.L.; Hartley‘Turner crystal pick-
up.—Box 2675, c/o Wireless World. .

Wanted

GOOD_\IANS Infinite Baffle Loudspeaker Wanted.—
J. Davies, Windsor House, Shrewsbury. 11043
OLA Gl2 P.M.M.C. Spkr., less trans.—L. Gregory,
51, Higher Rd., Ormston, Manchester. [1o4¢
OIGT Corner Horn; offers for Garrard R.C4
changer.—Foy, Church St., Elsecar, Barnsley,
Yorks. [1062

MORSE EQUIPMENT
TLL Range of Transmitting Keys, practice sets and
equipment for Morse training.—Webb’s Radio, 14,
Soho St., Lendon, W.1. "Phone: Gerrard 2089. [9553

VALVES
JEVERAL Types American Valves in Stock; reason-
able prices; c.o.d.—Michel, 33, Bush Hili, North-
ampton, {1029

\

Wanted
NI Osram I12 Midget Valve, for deaf aid.—Roe.
3, Ulwell Rd., Swanage. [1063
ALVES Wanted, any quantity from one upwards;
also test equipment, service sheets and spares.—

J. Bull, 4, Melthorne Drive, Ruislip. {9732
GRAMOPHONTE EQUIPMENT
. _Wanted
ELEFUNKEN P.U; state type, condition and

price.—33, Thornton Rd., Cambridge. {1061

“JANTED, good Recording Motor and Tracking
Gear, good price paid.—A. Wallis, 167, Percy
Rd., Canning Town, Louvdon, E.16. 18]
TEST EQUIPMENT
EST Equipment Kits as Last Month.—Few circuit
analyser kits (with facilities for mu. conductance
tests) and adaptors for all B. and Am. valves.
VAILABLE with Wound Pots, valve rectifiers,

[10635

trimmers, 550v. electrolyties, switches, etc.
‘Wanted, *Magiceyes,” meters not exceeding 1ima.
f.s.—Maclachlan and Co., Strathyre. {1059

OLTMETERS, H.H. Morse Key, Runbaken Mag.
Tester, Exp. Taper and Spiral Reamers; ex-
change Portable Typewriter or cash.—Particulars from
Box 2678, ¢/o Wireless World. {1034
- Wanted
IGH-RESISTANCE AvoMinor or Similar Wanted,
—Particulars to Box 2682, c¢/o Wireless World.
{1047
ODULATED Test Oscillator.—Price, details, ete.,
to R. W. Giddings, 84, Downside Ave., Wort[liiéxg.
48

M

GCABINETS
7E Regret_That, owing to all our employees having
joined HL.M. Forces, we are unable to aeccept
orders for cabinets except to callers. Limited stock
only. We have a large stock of radio components.—
H. L. Smith and Co., Ltd., 289, Edgware Rd., London,
W.2. Tel.: Pad. 5891. (9683

NEW GCOMPONENTS
FIELD Telephone Cable, suitable for aerials, bells,
low power circuits, 45/- per drum of approx.
1,500 yards. Twin 18swg. Telephone Cable in_ coils of
approx, 50ft., 1/4 per lb (1lb.=26it.).—P. & F., 49,
John Bright St., Birmingham, 1. [1033

COMPONENTS-—SECONDHAND, SURPLUS, ETC.
SOUTHERN RADIO’S Wireless Bargains.

7/6.—Assorted componentg contained in attractive
permanent box, 2 volume controls, 9 assorted
valve holders, 12 assorted condensers, 6 resistances,
choke, wire, plugs, circuits, 7/6, postage 7d.; Ormond
loudspeaker units, balanced armature, 4-pole, 6/6;
small unshrouded type, 3/-; Ace P.0. microphones,
complete with transiormer, 6/6: Telsen No, 6 Radio
Magazines, complete with 4 circuits, 9d., post free;
wireless crystals, 6d. each, 5/6 dozen; Telsen binocu-
lar H.¥. chokes, 1/6; 75ft. covered wire, suitable\ for
aerials, etc., 2/6. . ) .
—Magnets, very poweriul, small circular mag-
nets, 1lgin. diameter, in, thick, 1/6 each,
15/- dozen: many more bargains for callers. Please
add extra for postage. .
OUTHERN RADIO SUPPLY Co., 46, Lisle St.,
London, W.C.1. Gerrard 6653. [1C85

ARGAINS.—Components, 5,000 to clear, S.A.E.
requirements.—Electrome, Sixth Ave., Lancing.
[1058

OULPHONE Radio, New Longton, nr. Preston.—
Brand new goods only; 8in. Plessey and’ Good-
mans P.M. speakers, with transformer, 24/6; electro-
lytics, 500v. 8 mid. 4/6, 84-8 mid. 8/6, 50 mid. 50 volt
3/3; Erie l-wait resistors, all values, 8d. each; push-
back wire, 100 ft. coil, 6/-, 8.AE. for stock list.
{1036

ECTIFIERS.—LT. Metal Rectifiers, 12v. 1 amp.,

with instructions, 7/2, post 4d. Instrument type
rectifiers for meters, bridge type, well-knov{'n make,
11/6, post 3d. * Atlas” battery chargers, in strong
steel cases, 2v., 4v., 6v., half amp., 35/-: 2v., 6v., 12v,,
“half amp., 39/6; post 1/-. A really good charger at
last., Few only, Centralab Volume Contrals. with

- switch, 1 meg., €/6, post ad. Rothermel Crystal
»pPick-up, 35/6. Small lapel mikes, erystal type,
““42/6. Aerodynamic shape crystal mikes, stand mount-
ing, less stand, 52/6.. Well-known make.—Champion,
4z, Howitt Rd., London, N.W.3. . [i066
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Another
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.

lectric M OSTAL
SOLDERING IRON SRR

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

CODE COURSES

i\ For Beginners
and Operators

The Candler System
of Code training is
just what one needsfor
entering or advancing
in Army, Navy, Air
Force, Amateur Radio
work,or the Commer-
cial side of telegraphy.

" JUNIOR AND ADVANCED COURSES
on Cash or Monthly Payment terms.

There’s no royal road to learning—but there 1S a
quick, sure way to genuine CODE skill. Thousands
upon th ds of Candl Trained Operators
have proved the value of this truly remarkable
system of Morse Code instruction.

J. Clarricoats, Sec., Radio Society of Great
Britain—says:® ‘‘l regard the Candler System as being
the most important system of its kind and already large
numbers of Members of the Radio Society of Great Britain
have intimated to me that they are studying the course of
instruction with a view to preparing themselves for service
in one branch or another of H.M. Forces.”

in the * BOOK OF FACTS,”* which wiii be sent FREE on
reéquest, you will- see that full information is given
concerning the subjects covered by Morse Code Courses
for beginners and also for operators.

COUPON"—————™™=

l Please send me a Free Copy of Candler ** Book of Facts.” l

i Post Coupon in d. unsealed envelope to London Manager I
L

CANDLER SYSTEM CO. (Room 355W), I2I,
Kingsway, London, W.C.2

I Candler System Co., Denver, Colorado, U.S.A. 642 |

. pair;

F. H. WILSON, 51-52, Chancery Lamne,  London,
W.C.2. 'Phone: Hol. 4631.
BENJAMIN Transfeeda, parallel feed transformer
?, unit, brand new, 8/6; Plessey bandpass coil
unit, 1/6; screened cable, single and twin, 1/-and 1/9
per yard; Goodmans’ extension speaker, 8in., less
trans., 17/6; toggle switches, single-pole, 1/6; aerial
and HF transformer coils (small), unscreened, 3/6
y Igranic 2mf. condenser, 50v. working, Mans-
bridge fype, 2/-. :
T}VO-GANG 0.0005mfd. Variable Condensers, first-
, class precision  job, ceramic insulation, with
special slow motion drive, no backlash or siip, mounted
on metal frame, rubber sprung (no trimmers), new,
boxed; 7/6 each. '

TWO-QANG 0.0005mid. Variable Condensers, cer-
. amic insulatien, small standard type, very effi-
cient (no trimmers), new, boxed; 5/- each.

TWO~GANG 0.0005mid. Variable Condensers, . small
caen standard type, with trimmers, new, boxed; 4/-

THREE—GANG 0.0005mid.
standard type; 4/6 each.
SOLI_D Dielectric  0.0003mid. Variable Condensers,
suitable for reaction; 7d. each.
ERIAL Series Condensers, preset with shorting.
switch; 2/- each, =
MAQINS 4’1‘ragsformers, 2;3150-0»350‘2., 80-100m.a., 4v.
%, 4v, 2a., screen i v, i -25
a0y o ed primary, input 200-250v.
AINS Transformers,
6.3v. 5a., 4v,

Variable Condensers,

Phillips’ 300-0-300v., 80m.a.,
la., input 110-240v. A.C.; 17/8

each -
TRANSFORMERS, L.F. intervalve, varions makes
and ratios; 5/- each.

I.F. Transformers, 465 Kc (unscreened and without
trimmers), new; 3/- each.
PHILLIPS 180" Kc Intermediate Frequency Trans-
ior‘mers, air space trimmers: 1/6 each.
AINS H.7, Chokes, for interierence suppression;
1/3 each.
TANDARD Broadcast H.F. Chokes; 2/6 each.

SHORT Wave Chokes; 1/6 each.
SHORC[I‘1 Wave Double Wound Filament Chokes; 1/-
eac,

1. Tubular Condensers, N:IL., 0.0001, 0.0002,
0.0003, 0.0005, 0.005, 0.001, 0.05; 5d. each.
.C.C. Tubular Condensers, 0.00015, 0.01, 0.05, 5d.
b each; 0.1, 7d. each; 0.25, 11d. each; 0.5, 1/3
each. :
.C.C. Tubular Electrolytic,” 25mid. 25v, 1/6 each,
. _5omid. 25v. 1/9 each, 25mid. 50v. 1/9 each,
50mid; 12v. 1/6 each, 2mid. 250y. working 1/6 each.
ICA Condensers, 30mid. and 0.0005, wire-ended,
6d. each; assorted mica condensers, 0.0001 tc
0.01, tag or terminal type; 8d. each.
ANSBRIDGE Type Paper Condensers, 0.25 tc
4qmid., from 9d. to 3/- each; various makes.
CERAMIO Preset Padding Condensers; 6d. each.

. ALSO_ 100,000 ohms and 2,000 ohms, Centralak
midget type; 3/- each.

HORT and Medium Wave Band Coil, in aluminitum

can, with 2 small ceramic trimmers, no reaction;

/6. .

HILLIPS Dual Range Aerial Coils (no reaction),
with -air space trimmer. (circuit); 1/6 each.
PHILLIPS Three Waveband Oscillator Coil, 3 -air

space trimmers, circuit; 3/- each.
APPED Mains Dropping Resistances, approx. 800
ohms, standard for Pye, Lissen, etc., 0.2amp.;

3/6_each. .

95 0 ohm Special Line Cord Resistances, 6/- each;
750 ohm special line cord resistances, 4/6
each; 360 ohm -special line cord resistances, 4/3
each; 801 Ferguson 0.4 amp., 6/6 each: 802 Fer-
guson 0.4 amp., 6/6 each; Vidor 0.3 amp., 4/6 each:
Ferranti 0.3 amp., 4/6 each; Belmont 0.3 amp., 4/6

each.
ESISTORS, different values, 4-watt 3d. each,
L 1-3-watt 4d. each, lo-watt 6d. each, 1-watt 8d.
each.
CELLULOID, dials ounly, ‘“Selmer,”
wave band, coloured; 3d. each.
SLEEVING, red, black, yellow, blue, green, brown,

calibrated 3

good quality; 4%d. per yard length.
“WAY Battery Leads; 1/- each.

HEADPHONE Cords, new; 1/- each.

TERM]NALS, telephone, nickel plated, 3d. each;
also patent spring type for quick attachinent oi
wire, 3d. each. A X
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
International Octal, 6d. each.
AXOLIN Panels, flat, strong,
3/- each. .
E-P.U. or L.S. Paxolin
plugs; 8d. each.
ERMINA}% Strips and Group Boards; from 3d. te
1/- each.
EXTENSION Speaker or Pick-up Panel, complete
with 2-pin plug; 1/3 each.
STEEL Chassis, used,, drilled, strong; 1/3 each.

&in.X%in.x15in.;

Strips, compiete with

PRICES Subject to Fluctuation., Licence to export
to Northern Ireland and Irish Free State; c.o.d.
orders accepted. Please add postage for enquiries and
mail orders. -

F. H. WILSON, 51-52, Chancery Lane, W.Cuzhou
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Founded 1825

SEVENTEEN YEARS

Until 1925, when the Institu-
tion was founded, specialised
training in radio and allied
science was not encouraged.
Radio engineering was almost
a spare-time vocation and
many radio engineers became
proficient by training in the
hard school of experience
rather than in the learning of
established principles.

This war has emphasised that
radio and electronic engineer-
ing is a skilled profession,
entry into which will eventu-
ally only be obtainable
through evidence of qualifica-
tion as in the other and older
engineering professions. The
Brit.1.R.E. is assisting in
preparing for this future by
holding examinations twice
yearly- in principal centres
throughout the British Em-
pire for those who wish to
become qualified.

Copies of past examination
papers are available at five
shillings and sixpence per four
sets post free, which, together
with the regulations governing
membership, may be obtained
from :

The
British Institution
of
Radio Engineers
Duke Street House

Duke Street
London, W.1

Mayfair

Incorporated 1932

| LON

S.E.20

from

Apply for leaflet
SPN/WW

Relay P

Manufacturers of Relays

Anerley Works, 207 Anerley Road, London,
Phone : SYDENHAM 6258 & 6259

DEX for RELA

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

Synchronous Time Delay
'RL

LONDEX ...

G. A. RYALL, " Arnehurst,” Marsh. Lane, Taplow,
Bucks (late Ryall's Radio, london), offers radio
components; post- free.
.C.C. 0.1 Tubular Non inductive Condensers, 350v.
wkg.,‘ in Paxolin tubes and waxed, 6/6 dozen.
LESSEY Tuning Coils, in oval cans, oddments only,
aerial, B.P., etc., uo sets, 3 for 1/3.
RESISTANCES, well known make, ¥-watt, 1 meg,
1/3 dozen, 10/- gross.
LIX Chassis Valve Holders, 4-pin round, 2/3
dozen; insulating tape, 20z. reels, 1/3 1b.
OLUME Controls: British make broad base, 1
meg. and 0.4, at 1/6 each; slightly soiled.
E.C. “Tuneon” Tuning Indicators, as used in
the " AVC Five” neon type, 1/3 each; slow
motion (epicyclic) drives, fit l4in. shaits, long Y%in.
spindles, well made in brass, with ball bearings, ratio
8-1, 1/3 each.
PAXOLIN Strip, 2%in. wide, as used for group
boards, ete., three 12in. lengths for 1/6; group
boards, with tags, 12-way, two for 1/3; or drilled,
less tags, four for 1/3.
RIE Resistors, lo-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, 1% meg., 3/- dozen, new goods; Eric resistory,
2-watt type, 150, 560, 800, 1,200, 1,500, 3,000, 3,900,
7,500, 8,000, 8,200, 68,000, 120,000, three for 1/6, new
goods; Iirie resistors, 3-watt, 390, 680, 1,500, 2,200,
3,300, 4,700, 6,800, 7,000, two for 1/6, new goods.
CLIX Input Strips, A. and E., P.U., loudspeaker,
etc., 2-, 3-, 4-way, 2/3 dozen; Ferranti wire wound
resistors, mickel end caps, 4,000, 4 for 1/3. .
OUBLE Trimmers, on Paxolin, ex G.E.C., not
joined, 2/6 dozen: single ditto, 1/6 dozen; ditto,
not mounted, 1/2 dozen.
ALVES.—Europa AC/L 4v. 1 amp., makes good
detector or L.F. amplifier, 3/3 each; Buropa
AC/HP, 5-pin  base, 3/3 each (metallising of the
AC/HP may be rather soiled, bui all 0.K)), -
ELL-KNOWN Make Mica Condensers, 0.0028 and
0.003, 1/3 dozen; wave traps, ex K.B. iron
core, 1/3; switches for band pass H.F. and dial lights,
Wearite type, 1/3.
PLESSEY, 3 gang, screened, with one trimmer only,
3/-; straight, no superhet types; condenser drives,
iv/igh 2 band scale, less escutcheon, similar Poler VP,

NVERTED Type Large (apacity Mansbridge Low
Voltage for cathode by-pass, pair in one block,

1/6.
ONE Units, large circular magnets, bobbins
mostly 0.K., rather soiled. no_reeds; 2 for 1/6.
TRURNTABLES, as used for rotating portables, ball
bearing; 1/6 each, soiled. *
ERAMIC Type 3 gang Straight Type_ Condensers,
with slow-motion drive, offset, ex Cossor, soiled
but useable; 3/3 each.
PLUG and Sockets 5-pin, Paxolin, metal shell-holder,
2 1/3. 'Thimble top caps, * Ali,” 24 for 1/3.
PEAKER “ Pots,” windings O.K., with face plate.
ete., for use ag L.F. smoothing chokes, resist-
ances 750chms, 1,4000hms, 7,500chms, carry 60ma
to 100ma.; 3/9 each. .
AXLEY Switch Screens, 3%x3%¥, with fixing
flange, 4 for 1/3. Paxolin shect, Y4, & Min.
thick, 14-16-18in.x7, 2/9 eachy polished and matt,
slightly soiled; nearest available to requirements sent.
ONE TUnits, small type, with long reed, soiled,
quite useable, 2/3 each.
TAL Plates, 3-band. size approx. 6x5, scale 4 x 2%,
white ground, 2 1/3; Burgoyne dial plate, 3-
band, brown ground, 6x4, scale 3x2, station list
printed on,-2 1/3. Dial plate ex Berners, 4-band, in
green, red, blue, orange, transparent, brass stiffened
edges, 1/6 each, dial and scale, 6% x4.
PECIAL Note.—We now confine our business to
Mail Order; prompt attention, in rotation.—
G. A, Ryall, “ Arnehurst,” Marsh Lane. 'l‘a.[plow,
Bucks. 1042

_ Wanted
E Buy New or Used Radios, amplifiers, meters,
converters, radio and electrical accessories, etc.—
‘Phone : Ger. 4447, {9603
DYNAMOS, MOTORS, ETC

RO’I‘ARY Convertor,” 250 D.C. in, 230 A.C. ou}:,
180 watts, as new; what offers?—Box 2684, ¢/o
Wireless World. {1053
LL Types of Rotary Converters, electric motors,
battery chargers, petrol-electric * generator sets,

ete., in stock, new and second-hand.
ARD, 37. White Post Lane, Hackney Wick, E.9.
Tel. : Amherst 1393, {0518
OTARY Convertor, 230 volts D.C. to 230 volis
A.C., 100 watts output, complete with suppres-

sors, suitable for radiogram; £10/10.—~C. R. Bailey,
160, Parrock St., Gravesend, Kent. [1055
T. Dynamos for Charging or Windmill, Lucas-

Rotax, 6-12 volts 8 amps. D.C., 3rd brush, weight
111b., size 8in. x4lkin., unused ex W.D., cost £10,
to clear 17/- each, carr, paid; H.T. and L.T. G.E.C.
double-end 8 volts and 800 volts, 17lb. ditto, 27/6
carr. paid.— Electradix, 19, Broughion 8t., London,
S.wW.8. [9993

REPAIRS AND SERVICE
.T.P. Repair Al Mains Transformers and Chokes.
Prompt delivery.
ONDON TRANSFORMER PRODUCTS, Lid., Wil
lesden, N.W.10. Wil. 6486 (3 lines). (9552

IDWES’F,‘ ete., we are the American experts.—
Bennett's, 4, Humberstone Drive, Leiceste{r,
. 1056

offers from stock a
limited number of

: STUART
No. 10 Centrifugal PUMPS

Suitable for all pumping purposes, for hot or cold water.
Capacity 100 gals. per hour. Price £5-2+6, carr. 2/- extra.

L.R.S

Prices include Foot~
valve, Strainer zand
Hose Union.

Suitable Rubber
Hose available
from stock.

VL
Please enguive regarding delivery of @
No. 1L, 280 gals. per hour Carr. 2/-extra ... £6 6 ©
No. 12, 560 gals. per hour Carr. 3] extra £7 12 ©
A Useful Accessory

The STUART AUTOMATIC FLOAT SWITCH, dependable
and easy to install, is the best method of controlling water-
level. Immediately water rises in the sump the Float
Switch starts the motor pump. Price. complete with ail
fittings, £2 . 5. 0.

Cash or C.O.D. Send 21d. for illustrated price lists.

LONDON RADIO SUPPLY CO.

Est. 1825

“ WINDEN,” ARDINGLY RD., BALCOMBE, SUSSEX.
PRt O nbstobehoaeliistonte Msniituiiui s bt

A few only !!
7-VALVE CHASSIS

complete with valves and

10" SPEAKERS

KXNOBS AND FIXING ACCESSORIES INCLUDED

Specification :
3 wave bands Super-Het. (long, me-
dium and short). Full A.V.C. Split
phase. Push-pull output. Radio-
gram connections. Superb tone. 8
watts output approx. Excellent
range. Large full-scale illumina-

ted dial 8”x 35”. Stations named.

Price £20 each

including Purchase Tax

MARTINS RADIO

3/4 The Broadway, Edmonton, Londen, N.9

Phone : Toltenham 4188,

LN

NGINEE
OPPOF

This unique Handbook
shows the easy way i

RO FEE,” Details are given of
over 150 Diploma Courses in ait
branches of Civil, Mech., Elec,, Moto,
Aero,, Radio an. Production Engineer'ng, Draughtsmanship,
Tracing, Snspection,Government Employment, BUILDING (great
“scope), MATRIC., R.AF. MATHS, etc, Book and subsequent
matber sent (post freej on receipt of 23d, ctamps. Men with
Rudio knowledge cah obtain aitractive posts in the Services,
BERETISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 387, Shakespeare House,
17, 18, 19, Stratford Place, London, W.1
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Look

to your
future...

Trained men get good jobs. Hundreds of our
students write to thank us for their successes
and increased earnings. Now, more than ever
before, men with a good knowledge of radio
or mathematics are urgently needed.

Even if you are already in the Forces, or engaged
on work of National importance, you should
think of. your future. A sound technical
training is the best insurance against the risks
of unemployment.

Our simplified method of Home-Studying is a
proved success. Even if you know nothing
about radio or mathematics, you can master
these subjects, and you will really enjoy
studying.

Post coupon now for free details of our Home-
Study Courses in Mathematics, Radio Calcu-
lations, Radio Reception, Servicing, Trans-
mission, Radiolocation and Television.

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

!lllllllllllllllll.llllllllllllllllllllllllll'llllll:
(Post in unscaled envelope, 1d. stamp.)

Please send me free details of your Home-Study

Courses.

ADDRESS
W.W.6

YLV LI

TECHNICAL books

WIRELESS TELEGRAPHY
NOTES FOR STUDENTS

Compiled by W. E. Crook, AM.LEE.,, AF.R.AeS. This
is o third cdition by a well-known author. Evidence has
shown that many teachers and students have used the
book as a textbook for an operator’s course with satis-
factory . results, Civil aviation being virtually at =
standstill during the war, the Postmaster-General’s
Licence ‘or Air Operators has not been considered o
immediate interest, but dealing as it does mainly with
jund-mental radio theory, the book is equally applicable
to any kind of wireless operating. A section has been
added to this edition dealing with a complete aircraft
radio instailation, which will give the reader some insight
into the problems peculiar to aircraft radio and the
pra:tical detai's of operation. * 7s. éd. net.

MODERN RADIO COMMUNI-
CATION .

By |. H. Reyner, B.Sc.(Hons.), A.C.G.L., etc, This book
is the accepted manual of Radio Theory and Practice. !t
deals in detail with every phase of current radio theory.
With its clear and concise explanations, its helpful illus
trations, and the careful arrangement of its subject mattet
it is certain to give the grectest possible assistance to
students. Volumes | and i provide a complete ground-
work in Radio Engineering, and form an invaluable text-
book for all students and practical engineers.

Vol. 1, 7. 6d. net. Vol. i, 75, éd. net.

39 PARKER ST., KINGSWAY

PITMAN'S=

\T ETROPOLITAN RADIO SERVICE Co. Guarantee
Repairs to American and British Receivers.
—1,021.‘ inchley Rd., N.W.11. Spe. 3000. {9641
'TRANSFORMERS, pick-ups, motor rewinds, repairs
of all descriptions fo the wireless trade.—
Marshall, 137, Windmill Lane, Nottingham. {1057
ACCURATE Radio Rewinds, mains transiormers,
Fields O.P, transformers, etc., and all loudspoaker

_repairs; prompt service.—Southern Trade Services, 75a,
[1039

George St., Croydon.

MAINS 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. (o

“ QERVICE with a 8mile.”—Repairers of all types

.ot British and American receivers; coil rewinds;
American valves, spares, line cords—F.R.L, Ltd.,, 22,
Howland Si., W.1. Museum 5675. [8934

PARTNERS AND BUSINESSES
-ENTLEMAN, ex%erienced business management,
desires to purchase interest and take position
with firm on work of natioral importance.—Particulars
to Box 2683, c/o Wireless World. (1049

SITUATIONS VACANT )
HE British Radio Valve Manufacturers’ Associa-
tion, 59, Russell 8q., W.C.1, invites applications
for a position as assistant to the secretary om tech-
nical and production matters, competent to progress
them on his own initiative; salary £500-£700, acgord»
ing to qualifications; and for a stenographer-private
secretary for the above and gemeral duties; salary
approx. £200. {1038

SITUATIONS WANTED

ADIO Engineer-Manager, aged 44, desires perman-
ent position; country dist. preferred: release
sanctioned.—Write Box 2680, c/o Wireless Wo[rllg.4 A

TUITION i

RADIO Training.—P.M.(_, exams. and LEE
Diploma, prospectus = frce.—Technical College,
Hull. : : {oeil1

n] ORSE Code Training in Your Own Ilome; “jioak
of Facts” free.~Candler System Co. {W.U.),
121, Kingsway, London, W.C.2, (9744

PRACIICAL Radio Postal Courses, cosching for
TP R.E, RAF., Al

D. exams.: booklet free.--
Secretary, 1L.P.R.E., Bush Walton  Avenue,
Henley-on-Thames. {9547

RADIO Engineering.—Television and Wireless Tele-
graphy, comprehensive postal courses of instruc-
tion.—Apply British School of lelegraphy, Litd., 179,
Clapham Rd.; London, S.W.9 (Estd. 1906). Also in-
struclion at school in wireless for H:M. Merchant Navy
and R.AF. {9249

TEGHNICAL TRAINING

REAT Possibilities Exist for T'echnically Qualified
Engineers key men in wartime and afterwards.
Through the home-study courses of The T.LG.B, take
a recognised engincering qualification such as
AM.L.Mech.E. A. M L EE, A, F, R. Ae. 8.,
AMIChem E. C. and G. ete, in which examina.
tions the T.I.G.B. students have gained 25 FIRST
PLACES and Hundreds of Passes. Write to-day for
“ The Engineer's Guide to Success "~ Iree—containing
the world’s widest choice of engineering courses cover-
ing all branches. including Aeronautical, Mechanical.

Electrical, ‘Wireless, Chemical, etc.
rPHE TECHNOLOGICAL INSTITUTE OF GREAT
BRITAIN, 82, Temple Bar House, London,
£.C4. {9338

House,

BUSINESSES FOR SALE OR WANTED
“FPHE Wireless and Kleetrieal Trader ” is an essen-
tial pars of the equipment of every Wireless
Trader, its pages reflect 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 free.—Send your trade card for specimen
copy to Dorsev House, Starmlord St., London, 8.E.1.
) . {0614
MISGELLANEOQUS
ANTED, Wireless Worlds 13th April, 17th Aug.,
1939.—Jones, 14, Platt IHill Ave., Bolton, (1031

X-RAY Appavatus, 6in  spark coil, influence
machine., wanted.—51, Iligher Rd., Urmston,
Manchester. {1052
JOR Rale, " Douglas " autematic coil winder, hand
driven, good condition; best

offer.-~Holt, 1,
Lower Austins, Lostock, Bolton Luncs. {1022
MAKE Your Own Torch Battery Cigarette Lighter,

no wicks, flints, wheels, springs, well tested,
efficient; diagram, instructions for easy nome construc-
tion, 2/6 aod stamp; element included iree.—W, R.
Barham, Hilltop, Bradmore Green, Coulsdon. {1025

BOOKS, INSTRUCTIONS, ETC.

WEBB‘S Radio Map of the World Locates any Sta-
ticn Heard. Size 40x30in., 4/6, post 6d.; on
linen, 1G/6. pnst 6d.—Webb's Radio, 14, Soho 8t
London, W.1. 'Phone: Gerrard 2089. (9947
VERY Radio Dealer Who is Not a Regulal Reader

of “* The Wireless and Electrical Trader ™ should
send his trade card at once for a specimen copy anil
full deails of the “ Trader " Services. “ The Wireless
and Electrical Trader ™ has the widest infiuence, and
is read by alt the teading manufacturers and traders.
Trade only, 17/6 per annum, post free. Published at
Dorset House, Stamford St., London, S.E:1. (0615

Not
Strained

The quality of a GARDNER
Transformer, like that of mercy,
is not strained. The many diffi-
culties and exigencies that prevail
today are brilliantly overcome by
GARDNER design and engineer-
ing so that when you order Small
Power Transformers up to 4k.v.a. -
you do so confident in the know-
ledge that the best is the least
you will get. Reminder! Please

give priority numbers. Thanks.

GARDNERS RADIO, LIMITED
SOMERFORD e CHRISTCHURCH @ HANTS

RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolis for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the 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 successful!

INTERNATIONA

CORRESPONDENCE SCHOOLS

Dept.38, international Buildings,
Kingsway, London, W.C.2
Please explain fully about your Instruction in

the subject marked X. )
Gomplete Radio Engineer'ng
Radio Service Engineers
Elementary Radio Television

If you wish to pass a Radio examination,
indicate it below,
Inst. of Wireless Technology
_P.M.G, Cerlificate for Wireless Operators
Provisional Certificale in Radio Telephony and
Telegraphy for Aircrait
Gity and Guilds Telecommunication:

Address ...

Crereseesracnserensieirisecanratarees

crveeresrencsaracn sresssrenns

(U:e penny stamp on unsealed envelope
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Petrol Electric Generating Plants, H.T.
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T E——
TRIPLE CONE LouD SPEAKER ||NEW ADDRESS /™
CONVERSIONS E. H. ROBINS TRADING CO. LTD. request M o R s E

Owing to Priority Work Bakers Selhurst Radio their many friends to please send all enquiries or orders
regret they are unable to undertake triple cone for valves, compenents, etc,, to New Mail-Order address, c H A R T
conversions un'til further notice. Al outstanding “ TORVISTA,” 44, KYLE CRESCENT SOUTH,
orders are being completed as soon as possible. WHITCHURCH, Glam. The International Morse Code Symbels;
BAKERS SELHURST RADIO Open “or callers only at—32, City Road, instructions for using the Morse Key; and

75, Sussex Road, South Croydon. Cardiff, between 5 and 6.30 p.m details of practice sets. Size 174 by 12ins.
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RELIABLE ampLiFication N E , o
 Galver sc. Lowaonwrr eamtansi D) T ' >—___ for AMPLIFIERS, TRANSFORMERS.
—=——AND ALL PA.EQUIPMENT.

Thes "@AL9USTICAL
W . MANUFACTURING COMPANY
W. BRYAN SAVAGE LTD. ERMINE STREET, HUNTINGDON. Telephone : HUNTINGDON 361
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B/ SIMMONDS INVENTORS
& = » GROUP ,7 We continually seek new inventions and

products in all branches of industry

MELBOURNE for development and production by the
= manufacturing companies of the

. .- Simmonds Group throughout the world.” -
SIMMONDS DEVELOPMENT CORPORATION LTD:BUSH HOUSE:-W C 2
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