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46-range Mode! 7 40-range Model 40
Universal AvoMeter Universal AvoMeter

‘AVO’

Regd. Trade Mark —
ik Yhat N

n every sphere of clectrical test work . . . in the

laboratory, the workshop, the service engineer’s
bench or “out on a job,” . . . the word “AVO” is
synonymous with instruments of precision.

The “AYO ” range embraces instruments for every
essential electrical test. By reason of their reliability
and maintained accuracy, even under the most
searching of work‘shop conditions, they are {requently
used as a standard by which other instruments are

judged.

Whrite for literature fully descriptive of any
“AVO?” Instrument in-which you are interested.

Sole Proprietors and Manufacturers
THE AUTOMATIC COILWINDER & ELECTRICAL EQUIPMENT Co. Ltd
Winder House, Douglas Street, London, S,W.I, Phone : ViCtoria 3404-7.

All-Wave **Avo '’ Oscillator “‘Avo "' Test Bridge
SsceraEsesunkNNRREnn
Some [delay in
delivery ‘of Trade
orders is inevit-
able, but we shall
continue to do our

best to fulfil your
requirements as
promptiy as
possibie

e AN R R e Wy

MR A NAR KR RAEAR AN NI AN NARENE




2

Advertisements

Wireless World

Eiverlastingly seeking improvements in the per
formance capabilities of the vacuum valve. That's
the creed of the personnel in the Eimac shops. That’s
why you find Eimac valves in the key sockets of
practically every new development in the field of
electronics, why communications men throughout
the. world have come to measure results in terms
of the performance capabilities of Eimac valves.
This high standard of excellence was deliberately
planned at Eimac...and is being deliberately main-
tained despite the rigors of wartime production.

You've found Eimac ahead in the past...they're ahead '

today...and you'll find them still abead in the future

Follow the leaders to

VALVES

EITEL-McCULLOUGH, INC., SAN BRUNO, CALIFORNIA, uU.S. A.
Export Agents: Frazar & Co L td. o1 Cluy St., San Frauciva. California U.S. A.
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PEARL TYPE

IN CAPACITIES
FROM % T0 5pF

==

LR

\

Fixed Condensers with Ceramic Dielectric. The smallest

- condensers on the market. Mechanically and electri-

* cally stable.
Test Voltage - 1,500 Volts D.C.
Capacity - Tolerance™ =20%
_Finish - - - Normal=Double lacquered.

Tropical—Wax coated.

Type approved.

Full details and advice gladly given.

12-20, LAYSTALL STREET, LONDON, ECI1

*Phone : TERminus 7383, ’ *Grams : CALANEL, SMiTH, LONDON.

CONTRACTORS TO G.P.O. AND GOVERNMENT DEPARTMENTS.
ON A.L.D. APPROVED LIST.
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present best ... striving -always to

o improve what is

already as p ffect as human

#

I55 CHARING CROSS ROAD, LONDON, W.C.2

For full particulars write to Technical Sales Department.
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Fractxca ly all waxes are used
to ‘‘separate or isolate,’’ but
the degree of insulation pro-
vided by the different types
ot waxes varies enormously.

There is obviously no higher
degree ot insulation re-
quired than that of electrical
components and apparatus in
intense electrical fields, es-
pecially in the extremes of
"conditions to which they are

subjected to-day. we,

Werld

Jury, 1942

We specmhse in the supply of

WAXES -

purposes - under all conditions

" Our technical advice is at your disposal.

If you have any problem of

IMPREGNATING—DIPPING—FILLING

as consultants to the Industry, shall be glad to

offer you a solution.

CLAUB CAMPBELL « co. vip.

4, LLOYDS

AVENUE

Telephone Nos. :—ROYAL 5403/4/5.

LONDON E.C. 3.

EQUIPMENT
AVAILABLE
for
'PRIORITY
CONTRACTS

C.40. Mains- and battery-driven 30-watt amplifier—
Twin channels, independently controlled, employing nine
B standard service valves—Four inputs—Output stage
operated as Triodes or Tetr8des—Bass and treble controls
—Variable output impedance—etc. (as illustrated).

C.30. 30-watt amplifier for [2-volt operatlon only—

Inputs for microphone and gramophone—Standby switch
—Tone control—etc.

M.30. As type C.30, but operated from 200/250-volt
40-100 c.p.s. mains.

¥

=
CUUSTICZAL
MANUFACTUR)NG COMPANY LTD
HUNTINGDON 'TEL’3§I

for AMPLIFIERS, TRANSFORMERS
AND ALL PA.EQUIPMENT

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.

PRICE

286

(list)

are available for

Supplies
PRIORITY ORDERS ONLY

WHARFEDALE WIRELESS WORKS

(30LE PROPRIETOR: D. E. BRIGGS)

HUTCHINSON LANE ] BRIGHOUSE [

'PHONE: BRIGHOUSE 50 CGRAMS:

YORKS

“ WHARFDEL"”
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ADVERTISEMENT OF THE TELEGRAPH CONDENSER CO., -LTD.
G.P. 5256
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(REGO. TRADE MARK)

THE SUPREME INSULATOR

Readily machinable to fine limits and of a tough-
ness allowing safe use of lighter sections than other
insulating materials. MycaLex is ideal for radio
transmission or reception insulation, short and
ultra-short wave insulation—in fact, for all high
frequency work.

This example

illustrates

MYCALEX sheet,
cut, milled, tre- 3
panned, tapped
without fracture
or crumbling and §
all edges sharp
and true.

One-eighth inch
MYCALEX sheet,
precision drilled.

Our experience is at your service, on application to :—
MYCALEX LTD., CIRENCESTER, GLOS.

|

T —

Wireless World

Jury, 1942.

BQIQ
RADIO MATERIALS

We have had a long experience in the
manufacture of all kinds of Cables and
Wires, Static Condensers, Insulators
and Irgn Work, Telephone Cords and
Copper Earthing Rods, for Radio use.

U.K. Regd. Trade Mask, |

BRITISH INSULATED CABLES LTD.

CABLE MAKERS AND ELECTRICAL ENGINEERS
Head Office:

PRESCOT, LANCS. Tel. No. PRESCOT 6571

The Perfect Portable~
Power Supply in service under
arduous conditions in Trans-
mitters, Receivers, Amplifiers,

lTD *GRAMS: MASTIOLA
*PHONE: WATFORD 9885/5838

VIBRANT WORKS. WATFORD, HERTS.

Graenwood
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MICRODENSERS .
Cat. Nos. 1093/94 and 1129/30/31.

Available for a wide range of

FLEXIBLE COUPLER

Cat. 'No. 1009. Flexible but free
from backlash. Diameter 1}in. for
jin. spindle. The insulation gap is
sufficient for voltages in the region
of 2,000, making it valuable for

capacities, Brass construction
with all vanes soldered to give

low series resistance at high

frequency. Design ensures con-

transmitting equipment, stantly maintained capacity.

i

LEAD THROUGH
INSULATORS

For carrying high fre-
quency leads through

SHORT WAVE H.F. CHOKES

Several types available, including Cat. No. 1010. Resistance
20 ohms. Inductance 1.25 millihenrys. 5-180 metres. Windings
are arranged to give minimum self capacity and small external field.

metal chassis and screens

with the least loss.
Cones of glazed Fre-
quentite flanged to self
centre into metal at each
side. Cat. No. 1018.

|

A RGUITInir:

STAND - OFF
INSULATORS
Cat. No. 916,

{deal for.mounting transmittirfg
inductances, meters, spacing in-
side aerial feeders and for any
insulating where high voltages
are carried. Made in vitreous
porcelain  of special quality.
Shaped to give very long leakage
pathand high mechanical strength,

6-PIN COIL FORMERS

Cat. Nos. 1002 and 1003, A “D.L9”
eight-ribbed moulding is used of Iin,
diam. giving 2%in. winding space. = Par-

ticularly useful for the construction of

efficient Jow-loss inductances for receivers

and low-powered transmitters.

"
Hi

S AR R

To obtain consistently good results on short-wave work, well-designed components are
essential. Eddystone have specialised on precision components for H.F. and U.H.F. work and
have developed a range second to none for efficiency. A wide selection is now obtainable
from stock at Webb’s Radio and further items are being rapidly added. ’

WEBB'S RADIO

The home of the Short-Wave Enthusiast

1a SOHO ST., LOND O N, W.I " 'Phone : GERrard 2089. Hours of Pusiness : 9 am. to 5 pm. Sats. 9 am to 12 noon.
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AYM ART o - EAYLORMETE

‘moving -coil meters from 2"
‘ to 5” in scale length.

TAYLOR MODEL 425
MOVING-COIL METER
(Scale length 31")

HIGH FREQUENCY
COIiL FORMER

This latest addition to the Raymart
range of Formers has a multitude of
uses, in particular we would mention
the making up of Aerial Coupling Units -
or Tapped Tank Coils. :

The illustration shows our Model
425. This can be supplied in any
range from 25 Microamperes full
scale up to 100 Amperes D.C. and,
a: salf-contained Voitmeters, up to
1,000 Voits. These can aiso be
supplied as Rectifier type meters
both as A.C. Ammeters and A.C.
Voltmeters.

* The following general.specification should

be carefully noted : p
fully Taylor Model 425 is available as follews :
D.C. & A.C., MICROAMMETER A.C. AMMETER
From 0-25 A and upwards. . Self-contained up to 5 Amgperes.
Higher rangss can be supplied

{. The former is double grooved to
allow for a double or couphng

windin '
g ; D.C. & A.C. MILLIAMMETER with Current Translormer.
- L. : All ranges.
2. There are in all 46 winding grooves. - D.C. & AC. VOLTMETERS
D C. AMMETER " Self-contained up to.}1,000 volts.

All ranges up to 100 Amperes. Normally supplied at 1,000

3, Four holes enable one to securely
" fix the starting and finishing of the Self-contained: ohms per volt.

turns of each wmdmg. - British made by For full details please write to :—

Tappi b K itabl i TAYLOR ELECTRICAL INSTRUMENTS LTD.
4. aP,PSth can ehtj en at an{lsml't\al e AYlo 419-422, Montrose Avenue, Slough Bucks.
POSItIOn, as there are oles Phone : Slough 2138!.

supplied {or this purpose.

5. Baseboard or .pillar mounting can be
carried out by means of 3 fixing holes

Rl dafadalaf o Ballaf el A ibo Bl afedadeflakadod,

in the base.
6, Former measurements :  Winding
il in. diam. Base 2 in. diam. Overall
height 3iin.
PRICE
7. The material used is RMX (new
4,6 type). A high grade of loloss
ceramic material which is suitable
EACH. . for operation on any frequency up
to 36 m.c.

RAYMART KNOBS FOR SMALL COMPONENTS

By the addition of the small Knob
ilustrated, we have completed the
excelfent range of Raymart Knobs for
use with our TXD and TXS series of
Knobs and Dials.

This' New Knob is 1} in. in diameter, - ,

takes & in. spindle and has grubscrew

fixing. A finely finished black control l“ T Ru M E N T As ES
knob, - - o= - o . - 9d. each.

Qur fully equipped modern iactory produces all types of metaj
instrument cases,. radio  chassis, panels, brackets boxes and other

metal component:. Complete amplifying equipments designed and
manufactured or special requirements.

Enguiries to be addressed to our Head Office :—Alfred !mhof Ltd.,
112-1 1_6, New Oxford Street London, W.C.1. Museum 5544

'IMHOF'S

J

Enquiries invited from Government Departments,
Manufacturers and Traders. All public enquiries should
be accompanied by stamped addressed envelope,
Telephone : MIDLAND 3254,
48 HOLLOWAY HEAD, BIRMINGHAM, |
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MOYVING IRON

D.C. YVOLTMETERS

BRAND NEW

MERCURY

These switches are of

. go?d quality pd[,‘d the best manufacture N
mounting meter with and. not easily obtain-
clear-reading 23in. dial. | able tO-gaS{; hQUid?
3 N 1 ey make an reak and
Voltage . mmsgmmuxt will, carry 5 amps.
0-9v.  Fitted with ter- | Many hundreds of use-
minals at back. 20 211 lapplications‘ ﬁ'
and new : - small quantity to
Brand new. Price / Jear. Price 8//6

SWITCHES

PLUGS AND JACKS

Useful to experi-

VARIABLE RESISTANCES

menters. Brand new, HEAVY DUTY TYPE
exactly as illustrated, Here is a well-made

4/- complete. Plugs resistance of excellent
only, available at quality  which - will
2/~ eac carry about 10 watts

and has a wiping con-
All brand
Price

tact.,
new.

6/6

Model T.26. Brand New.

 ONLY A FEW LEFT! %
BAIRD TELEVISION RECEIVERS

Offered at the cost of parts only
See June advertisement for full details

200-220 v. A.C, Output2v. }amp.

accuracy and robustness are essential.
120 m.a. Tapped.
and packing 1/6

approx. 5,000
2 (6.3 v. at .65 amp.).
Also input  200-250
Car, fwd,

v. A.V., approx.

© SMALL TRICKLE GHARGERS, Skeleton Type. Metal rectification. Input

Reliable and Shockproof
@ G.E.C. MOTORS, 1/100th H.P., A.C. 225 v. 50 ~
@ SINGLE R.A.F. EARPHONES, rcsistance 750 ohms D.C. approx., 4/= cach ; 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
Weight 12 Ib. size 5% : T
4v.2a.; 4v.8a; 3v.3a.; 20v. la. Diagram free, Post 25/

tn.

@ HEAVY DUTY MAINS TRANSFORMER. Input 240 v. A.C. One tapping at
. max. 3 m.a., aud one for supplving filament of Mallard H.V.R.
Shrouded in metal box.
6,500 volts.

Car. fwd

Shrouded in

17/6
47/6

..................... Price

x 41in. overall,

350-0-350 v.

10/6

@ CELESTION 8in. P.M. SPEAKERS, with
universal transformer Each 25/ 6

® Bl GONDENSERS- 1.1 mfd. 7,000 volts D.C. test, with porcelain insulators 30/‘

brand new, hoxed, complete

Includes heavy mains transformer 350-0-350,
120 m.a., with 4 tappings. ~High voltage
transformer for supplying C.R. tube. Various
condensers including 16 X16 mfd. 550 v. work-
ing, 1-16 mid. 450 v. working, 50 % 50 2 mfd.
B.I. Electrolytics, ctc. Pentode ontput trans-

=A new delivery of

BAIRD TELEVISION POWER PACK & AMPLIFIER CHASSIS

chokes ;

former.;
electrolytics ;
short-wave

coils,

;  resistors; trimmers; bias
mica and tubular condensers ;
etc.  Workmanship and

components are of the highest quality.” Valve

diagram free.

Add 2/6 for packing.

Carriage forward.

£3.17.6

PHILIPS
SMOOTHING CHOKES

Well-built  chokes. New
60 ohms D.C.. resistance.

100/120 m.a. Core size

. /|
21in, x 2%in. X 1}in. Price 5/ 6

Also 400 ohms D.C.

ance, 60 m.a. Core size

resist-

14in. x 1§in. X §in. Price 6 Free wiring

and 4,000 v. at 3 m.a. Input 100/2:

diagram.

PHILIPS HIGH VOLTAGE
TRANSFORMERS

These transformers
robust in

and  weigh

are
construction
approximatel
13 lbs. Dimcngi%ns o b} 72,
51 4lin. Specification :
350-0-350 v., 70 m.a. Four
tappings giving 4 v. 3 amps.,
6.3 Z 4 amps., 4'v. .65 amp.
. Carriage forward. 32 /6

SPLEASE NOTE

go out of stock.

® Yo orders can be sent C.O.D.
.l Northern Ircland. @ Postage must be included with all orders.

Write your name and address in Block Capitals
should order only from current advertisement, as many lines soon
@ Orders cannot be accepted from Eire or

Price
® You

Ys,

~

LONDBON CENTRAL
RADIO —
Opportunity Column

STANDARD TELEPHONE L.T. METAL RECTIFIERS,
12 volt 1. amp. New. Price 12/6. Also 12 v.
5 amp. 45/~

BELLING & LEE.

SCREENED WIRE,
1/9 per yard.

ASSORTED RESISTORS, 3/6 per dozen.

REACTION CONDENSERS. Mica
mfd, 2in. spindles. 2/- each.
TELEVISION DIODE VALVES, unused Mullard EA 50,
69 mm. % 12 mm., overall, 6.3 v. heater at 15 amp. ;
10/6 each.

VALVES are in short supply ; stock of Mullard T.S.P.
4’s and H.V.R. 2's to be cleared at 15/« cach; first
come, first served. .

CONDENSERS.—Special offer of metal-cased paper
condensers, 300 v. working, all brand new and unused,
2 mid. 2/-, 1 mfd. x 1 mf. 1/9, 1 mid. 1/9.

VARIABLE CONDENSERS, well made heavy 3-gang
superhet condensers, dic cast frames in first class
condition. 5/6 cach.

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

DECORATIVE CABINET GRILLES, {-har 143in. >
1}in. wide. Solid brass chrome plated.  2/6 cach.

PHILIPS HIGH VOLTAGE CONDENSERS.
5,000 v. D.C. working. 10/6 cach.

TRIMMERS.—Tywin trimmers on ceramic base, brand
new ; to clear, 64. cach; 5/- doz., also Bakelite
Strip containing 5 Postage Stamp Trimmers, 2/6.
TUBULAR WIRE-END CONDENSERS, brand new,
first quality components, 6.0003 mid., 8d. ; 0.005 mfd.,
9d. ; 0.01 mfd., 16d. ; 0.1 mfd., 1/- cach.

ELECTROLYTIC TUBULAR CONDENSERS, 25 mfd.
12 voy 25 mid, 25 v. o 530 mid,, 25 v.; 50 mid., 12 v.,
2/6 each. .5 mfd., 350 v. D.C. working, 2/- each.
COIL FORMERS, cardboard and paxolin, assorted
sizes, useful for experimenters ; 1/6 doz.
CHASSIS.—Beautifully finished, highly polished, new
cadmium-plated Cha Superbly made. 12in. x 8in.
% 3in,  Driiled for 5 valves, trausformer, etc., &/= each.
Also heavy gauge metal Chas: finished battleship
grey, 12in.x54in. % 2%in., 1/3 cach. Al drilled for
valves, ete,

ACCUMULATORS. —~Lidiswan 2 v. 60 amp., brand new,
in_ebouite cases, size  Sin.x4}in, 2 24in.;  caliers
only. 17/8 each.

MORSE KEYS.—Don't confuse
Junk ; it’s a super job.  8/6 cach.
PUSH-PULL INPUT TRANSFORMERS, Dby well-
known maker, nickel iron core, in metal case, size
2in. x 1§in. x 1}in. high, ratio 6: 1. Price 6/6.
OUTPUT TRANSFORMERS, primary 300 ohms D.C.,”
secondary 0.5 ohm D.C., brand new, mannfacturer’s
type, 5/6; also new chokes, 30 henry, 150 obms,
5/~ each.

ELECTRO-MAGNETIC COUNTERS, resistunce 500
ohms, - from 1-12,999, size 4in.>2in. x 1}in,, ex-
G.P.O,, invaluable for countless purposes, 9/6 each ;
a soaller type, 1-1,999, size 4}in. % 1}in. % 1lin., §/6.
RELAYS.—Sma!l relays for operation on 2 v. D.C.

S-pin Valveholders.
026 SWG,

1/~ cach.

ribber covered

spaced.  0.0003

1 mid.

these with inferior

cwith 6-way make and break switches, brand new ;

5/« each.
FLEXIBLE DRIVES, well made, shielded cable drives
for remote control, ideal for radiogramophones.
approx. 2{t. long; to clear, 4/- each.
MOVING COIL METERS.—A large sclection of Ferranti
and other well-known makes are offered to CALLERS
MIDGET VOLUME GONTROLS, 5,000 ohms, 3/6 cach.
VOLUME CONTROLS.—Without switch, 1 meg.,
3in. spindle; § meg., {in. spindle; } meg., 3in.
spindle, 4/6 each. .
WIREWOUND POTENTIOMETERS.—Without switch,
800 and 2,000 obms, 3/6 each. - )

LONDON CENTRAL RADIO STORES

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

THE WORLIXS FINEST REPRODUCERS

TRANSFORMER

LAMINATIONS

Core Widths %" to 1" (E’s and 1'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 RoLA LIMITED
MINERVA ROAD - PARK ROYAL * N.W.10 - WILlesden 4322

CONSULT

TENAPLAS

LTD.
Extruded Plastics Speczalzsts

TENAPLAS LTD. Head Officc: 7 PARK LANE, LONDON, W I

|T is in the interests of the cause for which the
Allies are fighting that we cannot continue to
( supply  you with Mallory precision radio pro-
ducts uhless you possess the necessary Import
Licences and Priorities. Mallory activities extend
far beyond the manufacture of radio parts and our
plant is busily engaged on work of National
Fh importance, Much of your service ‘equipment. is
Mallory equipped and when conditions permit you
can rest assured that we shall ‘once again be ready»
to supply you wnth —

MALLORY VIBRATORS AND VIBRAPACKS.
MALLORY WAVE CHANGE AND CIRCUIT

{ SWITCHES.

1213 MALLORY F.P. ELECTROLYTIC
CONDENSERS. )

% MALLORY TUBULAR AND PAPER
CONDENSERS.

MALLORY GRID BIAS - CELLS,  PLUGS,
JACKS AND OTHER PRECISION RAD!IO
PARTS.

* Register your name with our Represeniative now. He will
forward you information on our. products as soon as they
become available.

{  P.R.MALLORY & 0. INC.
INDIANAPOLIS, INDIANA; US.A.

§ Represented cxclusively in Gt. Britain by
é FRANK HEAVER LTD.,, Kingsley Rd., Bideford, N. Deven, Eng.
L&:‘““ TEEETTTEE ==

Wireless World Jury, 1942

~MALLORY =

'PRECISION RADIO PRODUCTS

3
'~

HIVAC LIMITED
Greenhill Crescent,
Harrow on the Hill. Middx.

Teiephone. Harrow 0895
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Receptivity

HE tempo of total war demands that the open mind and
ardour of youth be present at our councils. In thatspirit,age
with its experience and knowledge will grasp every oppottunity
of harnessing inventive genius to the chariots of industry.
The products of the Simmonds Organization
arc “new”, even revolutionary. We salute the many re-
ceptive minds in industry who have already recogmzed their
stetling contribution to progress.

SIMMONDS

THE SIMMONDS fLRE NUT SPI RE NS NUTS
SIMMONDS-CORSEY CONTROLS FRAM OIL € ENGINE CLEANER

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

SIMMONDS POSITION II\DICATORS SIMMONDS JOINTING COMPOUND

SIMMONDS ELECTRIC TEMPERATURE SIMMONDS CRYSTAL UNITS
AND PRESSURE GAUGES \ SIMMONDS~GOUDIME
SIMMONDS AIRCRAFT FLOORING NAVIGATIONAL INSTRUMENTS

SIMMONDS "AEROCESSORIES LTD

A COMPANY THE SIMMONTD.S GROUP

OF e
LOND-ON < MELBOURNE, P-ARILS NEW VORK' :

K

AlL ENQUIRIES TD GREAT WwWES? ROAD LONDOM

Wireless “701’1(' Ad.vertisements

13
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SCIENTIFIC INSTRUMENT CASES

_represent the best in craftsmanship and materials also Panels, drilled or blank, in Metal, Plastics,
and are in daily use for housing delicate Ebonite, etc.
Instruments for Radio, Marine, X-Ray and Cases and parts, shaped and formed from sheet

Medical work, Thermoplastics, such as PERSPEX & ACETATE,
We are at all times ready to assist in developing can also be undertaken as we have considerable
new designs. Any special fittings can be supplied, experience in this type of work.

TRAYS, BOXES AND ANY PREC,I_SlOyN WORK IN WOOD.

LOCKWOOD & COMPANY-

67, Lowlands Road, Harrow, Middlesex. 'Phone : BYRON 3704 °

HOW TO MAKE

AN OUTPUT METER

PHT. + 90.0000 (2

= M.R. SUPPI.IES

are again able to offer from stock- immediate delivery of the followmv first-class
ELECTRICAL EQUIPMENT. All goods brand new and of the well-known M.R. quality.
All prices strictly niett cash. .

ELECTRO-MAGNETIC RELAYS (Londex). Cancelled shipment—opportunity. All
of tropical spec. and enclosed in steel casing. All have 220/240v, A.C. coil and mercury
switches @
One-make, 10-amp., 49/6. One-make, 20-amp., 55/-. Two-make, 20-amp., 78/8.
Three-make, 20-amp., 89/6. One-make, 20-amp., with two coils {one for on and
other for off), 92/6. Two-step model, one impulse malkes and holds, second impulse
breaks and holds, 6-amp. cap., 68/-. One-break, 20-amp. 57/8. - Two-break,
10-amp., 63/~
All are noiseless working, with 2 Va Coil with shaded poles. Suitable for all electrical
' -control purpeses. Very limited quantity.
"Also, same make and finich, with silver contacts 10-amp. break 2-pole switch, energised
from 12v. D C. or 50v, A.C,,
GEARED HIGH TORQUE MOTORS conslant speed induction, operation 200/250v.
. A, final speed 3 r.p.m., in metal housmg 4}in. dia. and 3in. high, silent running and
precivion made, 39/6, with flex and plug, 8-in, pressed steel baize covered turntable to
it (it required), J/~ extra.
ROTHERMEL-BRUSH PIEZO-CRYSTAL MICROPHONES. TFurther supply now avail-
able at no extra cost. In handsome satin-black housing with plated hezel and knuckle-
joint for angle adjustment. Fitted latest improved D.104 insert, response level to
8,000 ';gﬁ Qutput level-—60 db. Mounting thread iin. Comple(e with 6it. screened
lead,
MOVING COIL MICROPHONES (latest Grampian), Tmped. 15 ohms, sensitivity 45 db.
HSpring suspended in plated square frame with tapped mounting hoss, fine response, 78/6.
Also very few of same makers’ senior model, with local on-off switch and quick-release
mount. The microphone for performance and appearance, £7/5/-,
HAND MICROPHONES, much in demand for field, factory and home use. Good guality
carbon type well housed in black bakelite with Sin, handle, 22/6.
MICROPHONE/SPEAKER UNITS. 3in. P.M. moving coil, with weighty alnico magnet.
Iroped. 12.ohms. For mtercom P.A, and small compass speaker, remarkably efficient,
21/-. (NOTE.—G multi-ratio t (below) are quite sujted to these),
GRAMPIAN MULTI-RATIO OUTPUT TRANSFORMERS providing 8 ratios, tapped
rimary and secondary, 6/6.
ELECTR.XC SOLDERIHG IRONS. Industrial pattern with air-tight element and inter-
changeable bit (2}in. sharp tapered bit supplied, buat 2in. wedge or round point bit available
in lieu), 100 watts, 220/240v., robustly constructed, 28/6.
INDUSTRIAL LOUDSPEAKERS, New 8-watt P.M. moving coil model, housed in 10in,
grey enamelled drum with front and real grille, fitted heavy duty multi-tapped trans-
former, - To-day’s best opportunity for speakers for any. purpose.
HEADPHONES (Ericsson’s), Here in stock—no waiting. 4,000 ohms with adjustable
)\eddbangd6 ‘Brand new, maker-boxed, 85/~  If out of stock we supply G.E.C. and
refund
SLIDING RHEQSTATS. 100 watts cap. fully enclosed, with Jaminated sliding brushes,
smooth action, 400 ohms, 0.5 amp., 18/6.
The follmnng arc offered strictly for CALLERS ONLY.
PORTABLE "AMPLIFYING EQUIPMENTS (by prominent muker), 200/250v. AC/DC.
operation, output 10 watts. With two speakers, T.C. microphone, floor stand, all leads
and valves, ready for use, £26. Also super model, with two speakers, Velocltv Ribben
Microphone, etc., £33,
G.E.C. SEMI-PROJECTOR P.A. SPEAKERS, fitted 10-watt P.M. m/coil Unit, with 2ft.
Gin. long flave with oblong mouth 2ft. Cin. b) 12in., with mounting bracket, brand new,

£7/18/6.
Please estimate postage, Staff shortage, priority given to orders with remittance,

M.R. SUPPLIES, 68, New Oxford St., London, W.C.1
(’Phone : MUSeum 2958)

LOAD RESISTANCE .

Westmghousn instrument-type rectifiers may be used up to fre-
quencies of more than 100kCs, and enable a simple and robust
output meter to be constructed for such purposes as assisting
trimming, measuring frequency response, etc. Full details for con-
structing such a meter are given in descriptive pamphlet No. 11b/ l

WESTINGHOUSE
METAL RECTIFIERS

COUPON

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

| enclose 3d. in :tamps, please send me descriptive pamphlet No. [1b/l.

™ 1R DR. CECILS
Liquin Stzver | | - - RADIO
for metallising CERAMIC, MICA, : CRYSTAL

QUARTZ or GLASS. - improves reception on any crystal set.
Low melting-point SOLDER from 70°C. or to specifica- ' ) ' Send for Sample.
tion.. Non-corrosive Liquid FLUX for all electrlcal or .
Radio purposes. ; c . Post 1,6 FREE

Pre-War deliveries. Querseas enquiries invited.

——— AUSTIN CLARKE (LONDON) LTD
IPSWICH RD., TRADING ESTATE, 84, NEWMAN ST., LONDON, W.I.

“-1 SLOUGH, BUCKS, ' Phone: Slough 20992 —
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AVOID DANGER
of HR. or
DRY JOINTS

The experiences of the leading manufacturers of Radio and Electrical Equipment
have shown that only by using ERSIN MULTICORE SOLDER WIRE, which contains
three cores of non-corrosive Ersin Flux (A.ID. Approved) and the correct soldering

technique, can they ensure that HR. or Dry Joints are avoided.

f you are engaged on AGovernmént Contracts write for Technical. Information and
free samples of ERSIN MULTICORE. For the present, supplies of ERSIN MULTICORE

are restricted to such firms, and the Ministries.

MULTICORE = SOLDERS LTD., BUSH HOUSE, LONDON, W.C2.
~ Tem 5583/4.

IN THE NATIONAL INTEREST. Even if you do not yet enjoy the advantages of
Multicore, in the National interest, endeavour to use an alloy containing a lower
tin percentage. We are glad to give technical assistance in overcoming difficulties.

Caplin
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~wimn A DOUBLE TOCK

'DOUBLE LOCK
| POSITION
STARTING | |

' ‘ - INWARD THREAD LOC
Spire Nuts offer security as well . pDSITluN K

as economy. They provide a firm,
vibration-proof lock, whether used
with screws or unthreaded studs.
One Spire Nut does the work of
the ordinary nut and lock washer
and frequently replaces as many
as four parts. Spire Nuts mean
economy in time, man - power,
material and costs. We are glad - .
to advise on the selection of the B . FARCHED SPRING LOCK
most suitable types from our wide . ) S

range of standard Spire Nuts.
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new stimulus . . . fresh incentive. Behind the scenes in Mullard factories creative talent
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» ‘Mass-produced Hearing Aids

Post-war Scope for the Wireless Industry

IDESPREAD support has been given to
the suggestion, made by a contributor to
our May issue, that after the war the

British wireless industry should turn its attention
to the production of a type of hearing aid suitable
for ninety per cent. of deaf persons to sell at four or
five pounds through wireless dealers. It is a
heartening thought to all concerned with the
development of wireless that our technique—
though, unfortunately, often misused—has con-
tributed so much to the sum of human happiness
and well-being. Here, it would seem, is an oppor-
tunity to make yet another worth-while and large-
scale contribution by minimising the disabilities
under which the deaf suffer.

Although there has so far been no serious opposi-
tion to our contributor’s basic proposals, we think
that a number of details call for consideration before
a final working schéme can be drawn up. In the
first place, definite medical support should be forth-
coming ; at least some measure of collaboration
from the medical profession would seem to be
essential. It is perhaps slightly disappointing
that, so far, medical comment, or criticisms of the
proposal, has been lacking. Unfortunately, in this
matter of hearing aids the lack of support from
the profession is regarded by the general public as
being not entirely disinterested.

Overcoming Public Prejudices

Another point is that, before a really large market
can be assured, something in the nature of a propa-
ganda campaign must be launched in order to over-
come the prejudice that certainly exists against
hearing aids. Many sufferers from deafness are
afraid to wear them ; we have even heard of public
authorities which discourage their use by employees,
or at least regard it as a sign of disability. The
wearing of a hearing aid should be regarded to be

¢

as natural as the wearing of spectacles, and certainly
no more cause for shame or embarrassment.

A correspondent whose letter is printed in this
issue questions the technical competence of the
average wireless dealer to sell hearing aids. Though
admitting the force of what he says, we should like
to think that, even if his remarks apply to the
pre-war position, they will no longer hold good in
the post-war world. The seller of a highly technical
product like a broadcast receiver should be tech-
nically competent—that is the justification for his
existence. In any case, a hearing aid is much less
complex than the average broadcast set.

Maintenance Problems

A similar line of argument may be used in re-
butting the suggestion, made in our correspondence
columns last month, that wireless service-men would
be .incapable of maintaining hearing aids. We
should imagine that any service-man capable of
handling an all-wave superhet, to say nothing of
a television receiver, would regard the relatively
much simpler hearing aid as child’s play. It would
be wasteful and unnecessarily expensive to create
a “new branch ” of servicing to look after hearing
aids. Any competent man could quickly master
their peculiarities.

Finally, it should be stressed that the obviously

~ desirable feature of cheapness of the mass-produced

hearing aid should be attained through economy
in production and distribution rather than by
skimping the design. In particular, background
noise, to which the deaf always take exception,
should be kept down to the lowest possible level,
and some form of automatic limiter should be
included. The production of an alternative ‘“ bone-
conduction 7’ " model should also be considered, as
some types of deafness are best alleviated by that
type of instrument.
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Making a

MOVING-COIL PICK-UP

Design - Considerations and
Constructional Details

“HOSE of us who are keen on
obtaining the best possible
quality from recorded music

realise that there is little we can do
to hasten the adoption of systems of
recording other than sound-on-disc.
There is, however, ample scope for in-
" genuity in the design of pick-ups both

from the point of view of improving

quality of reproduction and reducing

wear on the walls of the record
- groove. :

As 1s well known, standard needles
have been found unsuitable for repro-
ducing satisfactorily the range of fre-
quencies present on modern record-
ings, and it is rather unfortunate that
many people have been led to believe
that by the use of a smaller needle,
the removal of the top resonance
above and the bass resonance below
the recorded range, a superior type of

- pick-up -has automatically been pro-
duced. In fact, this is not necessarily
the case. Assuming that the ampli-
fier and loud speaker are of the highest
quality, the outstanding defect in the
reproduction of records is the charac-
teristic buzz which accompanies and
so detracts from the enjoyment of the
desired sounds. If the moving parts
of the pick-up are reduced in size, it
often follows, other things being
equal, that the mechanical buzz is to
~some extent reduced ; but it does not
follow .that the proportion of buzz in
the clectrical output will be reduced.

Needle Wear

The experiments which the writer
has made with various kinds of pick-
ups and which have led to the con-
struction of the one to be described,
have shown that this phenomenon is
the audible manifestation of many
kinds of defects, some of which are
very difficult to trace and cure. It
has been suggested'! that the pre-
dominating cause of buzz in pick-ups
designed for use with standard-sized
needles is the flat worn on the needle
and the general inability of the point
to follow the groove accurately with
the maximum downward pressure con-
sidered advisable. It would therefore
seem that a reduction in the mass and
moment of inertia of the moving parts,

¢ *Pick-up Design,” Wireless World, Oct. 27th. 1938.

By
JOHN
BRIERLEY

The finished pick-up and tone arm, Note the packing to
raise the record above the turntable.

resulting in less needle wear and better
tracking, would lead to the trouble
being mitigated ; but this is true only
if the initial supposition is correct and
if the frequency range covered is
kept identical, for the extended fre-
quency range of pick-ups using minia-
ture parts accentuates the buzz to an
extent greater than the anticipated re-
duction. The writer’s experience indi-
cates that the importance of this
source of buzz has been somewhat
exaggerated and that other causes
could, with advantage, be investigated
and if possible eliminated.

That the length and nature of the

needle and armature are such that in
the majority of cases they contribute
some of the unwanted vibrations is
quite obvious, and it would -seem to
be very advantageous to reduce the
inherent stiffness of the moving parts
so far as is possible without bringing
the top resonance tco low or causing
the high frequencies in general to be-
come attenuated—the latter being
more often than not the limiting factor
in pick-ups of the type under discus-
sion. No deterioration of the pick-
up’s performance in other respects
need occur, particularly if the moment
of inertia as well as the damping of
the moving parts for movements in
the direction of the groove are made
large compared with those for the de-
sired lateral movement.

Returning for a moment to buzz
and distortion due to needle wear ; as
the high-frequency response is ex-
tended the useful life of a needle is
very considerably reduced. To give
an extreme example: using a pick-up
with a top resonance above 15,000 ¢c/s
and with an average downward pres-
sure of § oz., it was found that the
point of an H.M.V. Silent Stylus needle
became worn to an extent which very
much increased the buzz output after
15 sides. Furthermore, if the 15 sides
played were recent issues, the point
was useless for playing older records

with presumably a different groove
shape, the quality being very bad and
the scratch level very high. It is
evident, too, that the downward pres-
sure required increases very consider-
ably as needle wear iricreases, so that
for the best results with a steel needle

an adjustable downward pressure with

a range up to four times the average
minimum value is required. It can
hardly be emphasised too much that
in order to minimise buzz and lengthen
the useful life of a needle without
causing any deterioration in quality, a
low-pass filter cutting at 8,000 ¢ /s and
in some instances lower, should always’
be used. ' ‘

Practical Design

Turning now to the practical design

. of a moving-coil pick-up, the first con-

sideration is not only the needle pres-
sure but also the maximum permis-
sible weight of the pick-up head, con-
sisting for the most part of the magnet
and the tone arm. A practical ex-
ample will serve to show the signifi-
cance of this: If a pick-up head and
tone' arm weighing about 8 oz. are
counterbalanced to give a downward
pressure of 4 oz., it will be found that
on only a slightly warped record the
variation of the downward pressure,
due to the inertia of the head and
arm, is so great that the needle point
will be thrown out cf the grcove on
the outside of the record. It will be
obvious, therefore, that in a design
requiring only a small downward pres-
sure, a light tone arm, the use of as
small a magnet as possible, and a
spring to take up excessive weight in
place of counterbalancing are essen-
tial. :

. By the use of new alloys the effi-
ciency of permanent magnets is con-
stantly being increased, and one the
writer has found . suitable is the
‘“Eclipse Pocket Magnet '’ ; owing to
the war, the makers can no longer sup-



ply these magnets, but the stocks .of
small tool dealers are not yet ex-
hausted and it is still possible to ob-
tain them:

The dimensions given are based on
the ““ Eclipse *’ magnet, but the reader
will no doubt be able to make adjust-
ments in other cases.

Pole Pieces

The pole pieces of mild steel can
conveniently "be formed from the
keeper supplied with the magnet.
Having been cut into two by a hack-
saw, each part should be filed until it
is 4in. wide, i.e., the width of the mag-
net (as supplied the keeper is slightly
more than this). Each pole piece
should then be %in. long, %in. thick
and }in. in width. At one end of each
pole piece, parallel with the }in. sides,
a groove o.1in. wide and o.035in.
deep should be filed ; at right amgles to
this a groove 0:25in. wide should be
filed. Each pole piecé now has, as
it were, four claws, and when these
are put together the gap so formed
should be o.rin. between faces. The
construction of the pole pieces is com-
pleted by chamfering the sides so that
_the surface of the opposed faces is

(a) (b)

<~ e s
. 6

005

Fig. 1. Dimensions and perspective
sketch of one of the pole-pieces.

o 1in. instead of {&in. across. (Fig.
1(c)). The claws can also be reduced
by careful rounding of the corners so
that only a small area of the original
surface is left for contact with the
opposite pole piece. This will help to
reduce the magnetic short-circuiting of
the gap which, in practice, is not seri-
-ous, and is accepted on account of the
simplification of construction.

Wireless World

Next comes the construction of the

- end plates which, in the final assembly,

bind the magnet, pole pieces and coil
into position. The construction of
these should be quite clear from the
diagram (Fig. 2). They may be made
from any light, rigid and non-
magnetic material such as aluminium

_FRONT PLATE

RUBBER STRIP
3ig X 'fig THICK

or bakelite, etc. It will be noticed
that a strip of rubber not more than
3in. wide and Jin. thick is secured
round the edge of the front plate and
a slit about Fin. wide is cut from
the middle of the bottom edge of the
back plate for a distance of &in.

It is felt that at this stage the reader
will have a good idea of the general
arrangement, and attention can now
be given to practical coil designs.
It should be emphasised that although
the method of construction and the
dimensions of the coil and pole pieces
must necessarily be given separately,
the two are quite inseparable and it
will be appreciated that the exact
dimensions of the pole pieces are en-
tirely dependent on the coil design, so
that any substantial alteration to the
coil will require the appropriate modi-
fication of the pole pieces to be made.
The method of mounting the coil,
however, is such that slight inaccu-
racies are largely absorbed and the
final assembly is neither critical nor
difficult.

The outstanding problems for the
design of a coil using a steel needle
were, on what should the coil be
wound, could the material be not only
light but sufficiently resilient to grip
a steel needle without any special
clamping device and at the same time
be capable of transmitting energy to
the coil without appreciable loss or
frequency discrimination, would it be
tough enough to withstand the strain
of use and constant needle changing
without collapsing and finally, of
course, would it be easily obtainable?
It is obvious that if a substance could
be found to satisfy all these require-
ments, then the coil former and the

BACK PLATE

"

I8 14, 'HoLEs For sBA

ASSEMBLY BOLTS 34’ Long
\

e
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needle-holding device could be com-
bined into one, thus reducing the mass
to an absolute minimum and simpli-
fying construction.

The writer has experimented with a
large number of materials, including
various plastic materials, and one that
has been found most satisfactory is

celluloid ()&ylonlte\ For-

tunately this is already
likely to exist in the
majority of households,
- namely, the translucent,
slightly transparent, and
usually, though by no
means invariably, colour-
less material from which

Fig. 2. End plates for clamp-
ing magnet, pole-pieces and
moving coil. Any light non-
thagnetic material may be
used, of a thickness to give

)
fs2 the requisite rigidity.

a very large number of toothbrush
handles are made.

The dimensions of the coil system
are shown in Fig. 3, but it should be
noted that the dimensions given are
for the former itself, and allowance
has been made for the space taken by
the winding. Before referring to the
actual construction, mention should,
perhaps, be made to the shape of the
former. The completed coil is made
circular in cross-section and is tapered
towards the ends. This is done so that
the restoring force is kept low while
at the same time permitting consider-
able damping of the coil for move-
ments in other than the desired direc-
tion. This point will become more
obvious when the mounting of the
coil is dealt with.

The construction of the coil former
and the winding of the coil are quite
simple. A piece of the selected
material is cut 4in.x l!in.x lin. An
H.M.V. Silent Stylus needle is gripped
in a small hand vice and the material
is then pierced as if using a bradawl,
taking care that the hole bored is at

WIND 20 TURNS
N2 42 SWG
ENAMELLED

Fig. 3. Final dimensions of celluloid.
coil former and cut-down H.M.V.
Silent Stylus needle.



156

right angles to the length. The tapered
part of the point should pass right
through so that a parallel hole is left
in the block.

The material can now be conven-
iently filed down to the correct shape
and dimensions, and during this pro-
cess it is advisable to keep the needle
in position, since it_is easier to. see
that the correct disposition of the
former round the needle is being main-
.tained. The final dimensions should be
very slightly less than }in. long, a
diameter of 0.07in. in the middle (this
has. been found to be the minimum
that can be relied-on to support the
needle) tapering to o.05in. diameter at
the "ends.

For the winding the writer used
No. 42 SWG aluminium wire because
a quantity of this was available, but
enamelled copper wire will give prac-
tically the same results. With regard
to the gauge, this is not in the least
critical, and, though No. 42 is prob-
ably the easiest to handle for coils of
the size under consideration, higher or
lower gauges may be used and the
turns increased or diminished accord-
ingly to keep the weight of the coil
approximately the same.

The method of winding is as
follows: With the former impaled on
a needle; grip the needle in a vice in
a convenient position. Spread a
quantity of Durofix round the former,
then wind on the requisite number of
turns, taking care that each and every
turn is ‘“drowned’’ in the Durofix.
Press the coil so that unnecessary ad-
hesive is squeezed out, and remove
surplus. The beginning and end of
the winding are, of course, brought
out at the same end, and should be

Illustrating the method of~
mounting the coil in the back plate.

Fig. 4.

left for the moment about 2in. or 3in.
long. The weight of the coil without
the needle should be in the region of
75 milligrams.

Mounting the Coil

The needle used with this coil
should be cut to between o.25in. and
0.275in. long, and the end should be
touched up with a file so that no sharp
edges cut and enlarge the holder.

For mounting the coil in the gap,
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an inch or two of 1} mm. inside dia-
meter rubber tubing, with walls about
1 mm. thick,
F%in, length should be slipped over the
““lead-out’’ wires of the coil. The
ends of the tube should then be
gripped with two pairs of small pliers,
when the tube can then be easily
pulled into the-slit in the back plate
and arranged so that about o.1in. pro-
trudes on the coil side (Fig. 4). The
ends of the wires should then be gently
pulled until the end of the coil
““noses

should be obtained. A .

should be padded to lift the record
about %in., otherwise the-attraction of
the magnet to the steel turntable

. appreciably increases the downward'
. pressure.

“into. the rubber tube. A -

The head should be set for a trailing
angle in the region of 2 to 3 degrees.

With a 1.7-ohm coil coupled to a
150 1 ratio transformer, the average
output across the secondary was about
1/8 volt.

One final point which should not be
overlooked, the lead-out wires from’
the coil should be soldered to the flex

Fig. 5. Frequency - 10
characteristic of —

pick-up wusing « }
H.M.V.Silent Stylus & —20

needle (cutto 0.25"), * 5 _ .5

at  secondary of & LATT]
150:1 coupling 30—
transformer. Test -135

record HMV. OB g

4037. Zero.db. cor-
responds to I-volt
peak.

o.1in, length of tubing is slipped over
the other end of the coil, and the
whole is ready for the assembly of the
pole pieces, magnet and front plate.

With regard to tone arms, the writer
feels rather hesitant in making any
specific suggestions. The chief diffi-
culty in adapting a tone arm of any
other pick-up is that, in general, they
are almost certain to be far too heavy ;
and, as has been pointed out earlier
in this article, it is essential to use
one which is as light as possible. In
the photograph is shown an arm which
was made from aluminium cut from an
old amplifier chassis. It was bent to
shape, and stayed at three pointsalong
the bottom edges, the effective mass
being about § oz. Other tone arms for
pick-ups of similar design have been
made from an old aluminium hot-water
bottle which had been overlooked in
the search for salvage, and also other
odds and ends.

Only on one occasion has any
trouble from tone-arm resonances been
experienced, and that was during the
testing of an experimental composi-

tion arm which turned out to be too

flimsy—three small humps. (about
24 db.) appeared in the {requency
characteristic of the model using a
steel needle, in the danger zone of
200 c/s to 600 c/s. It would seem,
therefore, that with tone arms of
moderately good design the response
of both models can be relied on to be
an exact replica of the recording
characteristic,

With regard to the downward pres-
sure, it should be variable between
+ oz. and 2 oz., or fixed at a com-
promise of about 2 oz. It should also
be mentioned that the turntable

FREQUENCY IN CYCLES PER SECOND

100 =

=

[Keleled
10,000

lead at not more than lin. from the

coil, and this flex should be firmly

" clamped by a tag under the lower of

Wireless Engineer,

the two assembly bolts.

In conclusion, it may be Stated that
the primary object of this article is to
show that the construction of a pick-
up which is robust, simple to make,

.and capable of giving the best pos-

sible performance, is compatible with
the prevailing shortage of supplies.
The finished pick-up, in conjunction
with the coupling transformer, makes
a suitable substitute for the Tele-
funken pick-up specified in Mr.
Scroggie’s ‘‘ Electric Gramophone,”’
described in the May 11th and July
27th, 1939, issues of Wireless World.

Meeting a Need

NE result of the war is that those
who used to consult foreign techni-
cal journals at libraries, or subscribe to

_them direct, are, in many cases, now no

longer able to do so. The Abstracts and
References section of our sister journal,
is often the only
remaining guide to them as to what is

. being published abroad.

As a result of requests, and in. order
to help remedy this state of affairs, trans-
lations of foreign papers of special in-
terest, and occasionally reprints from
journals printed in English- that are not
readily available in this country, will be
published in Wireless Engineer. The
first of these, on superheterodyne. tract-
ing charts, which is reprinted from the
AW.A. Technical Review, appears in
the June issue.

Published on the ﬁrst of each month,

© Wireless Engineer is obt_amable to order

through newsagents or direct from our
Publishers. at Dorset House, Stamford’
Street, London, S.E.1, at 2s. 8d. (in-
cluding postage). .
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R-F INSTABILITY

Data on the Effect of Stray Wiring Capacities

OST radio engineers are quite
proficient at estimating the
capacity of variable air-dielectric
condensers : it is simply a question
of gauging the area of the plates,
their number and the separation
between neighbouring plates. It is a
more difficult matter to estimate the
capacity between two parallel rods

or wires; how difficult is shown by -

a test carried out by the author,
in which three experienced radio
engineers were asked to judge the
capacity between two parallel brass
rods, each 1in. in diameter and 15in.
long, separated by ZLin. (i.e. Zin.
between their centres). None of the
estimates exceeded 3ppF, and yet
the capacity, as determined approxi-
mately by a capacity bridge, was
something under 1oupk ! This result
will be confirmed later.

In each case the engineers under-
estimated the capacity. The reason is
probably that, in any estimates of
capacities, omne instinctively—if un-
consciously—applies the formula for
a parallel plate condenser, which, in
_ one practical form for an air condenser
s written
C = 0.088412?—WF,

A == area of one of the parallel
plates (expressed in any
units),

¢ = distance between neigh-
bouring plates  (ex-
pressed in the same
units),

and  # = number of layers of air

‘ dielectric in the con-
denser ; -

whereas the capacity between two

parallel rods is given by a formula of
an entirely different type, namely :

27781
C 2277

where

unF.
Cosh —17

= length of the rods in centi-
metres,
D = distance = between the
centres of the rods (in
any units), ) .
and d = diameter of the rods (in
the same units).
As tables of hyperbolic cosines are not
always to hand, it is perhaps preferable
to write this in the more convenient
form :

C =

Here !

0.1206 [

DX
72-—1

It
5 mp
logyg {TZ +

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

The capacity per centimetre length of
rod for various values of i has been
plotted in the accompanying graph.
As an example of the use of this, let
d=% and D =}, as in the case of
the brass rods mentioned earlier.

D .-
—is thus 2, and reference to the curve

d

shows the capacity per centimetre
length to be o.21pukF. ‘The total
capacity is thus 15 X 2.54 X 0.21 =
S.04pu¥, which, allowing for the
difficulty in assessing such low capa-
cities on the bridge, confirms the
measured value quoted above.

A Practical Case

Turning now to more practical
considerations, suppose a receiver is
connected up with 20-SWG  wire
(diameter o0.036in.) and that two
particular lengths of wire run paraliel,
3.6in. apart, for a distance of lin.
Imagine that these two wires are con-

where C,, = anode-grid capacity of
valve,
R, = dynamic resistance of
' cach tuned circuit (i.e.
resistance at the res-
onant frequency, f),
W == 21rf.
In a typical RF stage, C,, might be
C0.004upl, R, 100,000 ohms and o,
6.28 % 10% c¢/s (corresponding to the
medium frequency of 1,000 kc/s or
300 metres). Substituting these values
in the above formula we get the
maximum stable amplification as about
780. One would be very lucky, of
course, to achieve this even very
approximately in a practical amplifier
—as we shall see.

The effect of the parallel wires is to
place a condenser of 0.033upFF in
parallel with C,,, thus effectively
increasing its value by 9 times and so,
from the above formula, reducing the
maximum amplification obtainable
without instability to 87, i.e., to one-
ninth of the maximum obtainable at
that frequency with that particular
valve and tuned circuits.

An earthed conductor or screen
placed between the two wires forming

nected, one in the grid and the other the plates of this condenser will
in the anode circuit of
the same RF amplifier, ¥ =
and let us consider z g
whether the capacity & .=\
between them is £ o3
sufficient to prejudice - ,, AN
unduly the performance £ .. N
of the amplifier. ¥ NN
Z oo S
uza \~‘~.~
O 006 Suw
@ 005
& oos ==
: 003
Curve showing the capacity E 002
per centimetre length &
between two parallel rods 061 |
of diameter d, with centres e oM oYReEe 2R 888 528888 8
separated by a distance D, o
) VALUES OF 2
The curve tells us that the capacity effectively neutralise the capacity

between these wires is 0.033upk.
Now a formula quoted* for the
maximum amplification, A, obtain-

able without instability from a single
RF valve with similar tuned circuits
in grid and anode circuits is :

2

A= T Rme

* W'Z'}'EMSS‘W'OI’I![, November 25th, 1937, p. 528.

between them, and it is thus clear how
essential it is to employ very thorough
screening between anode and grid
circuits if high gain with stability
is wanted. Manufacturers generally
achieve a gain of some 200 times in a
single stage of IF amplifitation, and,
even though this is at a lower frequency
than we were. considering above
{(making stable amplification easier to
obtain), it will be clear that effective
screening has to be employed.
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Measurmg Gear and Its Uses

By W. H. CAZALY

IV —Testers and BTIdUGS for Inductance and Capacztance

T should be recalled that inductance
and capacitance are propertics of
electrical circuits. Inductance can

be deliberately conferred on a con-
ductor to a given amount by making
it of a calculated shape and size.
Capacitance can similarly be brought
into being by special arrangements of
conductors in space. From this it
follows that fundamentally it is
possible to calculate, from the shape,

230V 507
M

AINS Fig. 1.

circuit sultable for measuring resist-
ance with DC will be apparent if it is
imagined- that the alternator V in (a)
is replaced by a battery, and Z by a
known variable resistance. The pro-
cedure would be to adjust the variable
resistance: with terminals- 1 and =2
short-circuited until a certain value of
current, measured by the ammeter,
were passed. Then the short-circuit
connection between 1 and 2 would be

(é.) Resistance
or impedance mea-
suring circuit in which

dimensions and positions in space of
conductors and a knowledge of the
electrical  properties of the medium
surrounding them, the amount of
inductance or capacitance present.
There are, in fact, many formule
enabling these purely physical and
mechanical factors to be estimated
with some precision.

However, it is not often convenient
and easy to estimate the amount of
inductance or capacitance present
from physical data.
easier to observe the effects produced
in electrical circuits and deduce from
the measurements of these effects how
much inductance or capacitance is
present.

Perhaps the prlme effect of- both
inductance and capacitance is that of
reactance to AC. This corresponds in
AC circuits to resistance in DC circuits
{up to a point, of course} and can be
shown in a very casy way simply by
including the inductance or_capaci-
tance in a circuit carrying AC and
observing what difference to the
current flowing is made by the presence

or absence of the inductance or.

capacitance. The circuit is basically
that shown in Fig. 1 (¢). The similar-
ity between this circuit and that of a

B
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: | s | the current flowing in
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Tt is commonly,

the addition of the un-
known element Zx

-0

makes a change in

the circuit, (b) Sim-

o plified form of circuit

with provision for re-

| actance measurement.

| A series resistance is

| included in the primary

] circuit to prevent reso-

| . nance, and the capacity
is to stop DC.

removed, leaving the unknown resist-
ance, corresponding to Zx, in circuit.
The addition of this resistance to the
circuit would cause a fall in the current
passed, depending on the value of the

50y
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Fig, 2.

This is, of course, the sort of circuit
that is widely used in the resistance-
measuring ranges of ordinary multi-
range meters using an internal battery
and adjustable resistance, the scale
being marked in terms of the unknown
resistance connected across the test
terminals.

The, same thing can be done using
AC mains as the sourceof EMF, as
shown in simplified form in Fig. 1 (b)
and arranging the impedance of the
primary circuit of the current trans-
former in the rectifier type AC am-
meter commonly used so that with
the test terminals 1 and.2 short-
circuited, the - pointer of the meter
reads at full scale deflection. When the
short-circuit across the terminals is
replaced by the unknown impedance,
the current is not so great, and the
pointer falls to a degree marked in
terms of the unknown impedance.

Snags exist in this apparently very
simple arrangement. The word
“impedance,” rather than either in-
ductance or capacitance, has been
purposely used, because, especially in
the case of an inductance such as a
choke or similar AF winding, the
component or circuit being tested very
often contains appreciable resistance
as well as reactance or may consist of

N

| L»-fﬁ?s‘ 5 Low-awoa

(b) . (e)

(a) A possible source of error in the circuit of Fig. 1 is that Lp and the test

condenser ¢ may form a series resonant circuit at the AC mains frequency.
(b) A similar danger exists in this circuit if inductance is connected across the test

terminals.

(c) Resistance in the inductance windings may, if it forms a considerable

proportion of the total impedance, invalidate the calibration of the inductance
measurements in an instrument designed to make them.

unknown resistance, which could be
readily calculated by simple Ohm's
Law formul®e, from a knowledge of
the value of the wvariable resistance,
and of the wvoltage of the battery.

mixed inductive and capacitative re-

actance as well as resistance, the whole
‘forming an impedance. Now, the
effect of a mixed impedance in a-

circuit is very different from pure

Lo - ..

gy




reactance. In Fig. 2 is shown what

may actually be encountered in prac-

tice. Tig. 2 (a) shows an unknown
condenser to be measured placed
across the test terminals of a multi-
range mcter provided with a scale
calibrated in microfarads for such
measurements using AC mains. The
makers of commercial instruments of
this kind take good care to avoid it,
but it is not impossible that home-
made" instruments may be so con-
structed that the inductance of the
current transformer primary Lp in
combination with the capacitance of
the unknown test condenser C form a
series LC circuit tuned to the funda-
mental or a low harmonic of the mains
supply. This unfortunate coincidence
will manifest itself in the destruction
of the meter or the blowing of the
mains fuses, since such a circuit offers
extremely low impedance to AC of the
resonant frequency.

In commercial instruments,
fore,

there-
it is wusual to include so much
resistance in the - primary circuit,
together with sufficient fixed capa-
citance, as 'to render it substantially
non-resonant to mains frequencies no
matter what unknown capacitance is
connected across the test terminals.
Ilig. 2 (b) shows what may exist if the
component being tested happens to be
a choke connected in a circuit that is
intended only to measure capacitance.
Although the addition of any amount
of capacitance might not render the
circuit resonant to mains frequencies,
the addition of inductance may—with
disastrous results. Lp - L may form
with C a series resonant. circuit, the
whole of the power being carried effec-
* tively by R and burning it out. C and
R may be capacitance and resistance
purposely included inside the meter on
the capacitance measuring range to
avoid resonance under proper con-
ditions. Needless to say, any approach
to resonant conditions completely
“invalidates the calibration of the meter
scale in any case.

DC Resistance Errors

A third possibility is shown in
Tig. 2 (¢), where the choke being tested
has such high resistance windings that
its DC resistance R forms a consider-
able part of the.impedance it offers,
This is quite. often the case. The
impedance of L having a DC resistance
Ry is given by +/wl? 4 RL% If RL
is considerable, as happens with thin-
wire windings in small size chokes, the
impedance in ohms is much more than
the reactance offered by the inductance
of the choke alone, and the meter
scale calibration offers very unreliable
indications in terms of inductance
alone.

“the limits of the

Wireless World

These simple methods of measuring
inductance and capacitance by appli-

cations of “Ohm’s Law for AC
circuits ¥ have, evidently, serious
limitations. The difficulty and expense

of providing adequate AC supplies at
the power and voltage levels required,
and the comparatively high audio
frequencies, that would be needed to
give reliable indications with un-
known inductances and capacitances
of small values, lead to most of the
“universal ” types of multi-range
meter employing AC mains at 50.c¢/s
and over 200 volts as the supply.
This low frequency severely curtails
inductance and
capacitance values- that can be re-
liably measured on them. Usually
they are only fit to measure inductance
between about 0.5 to 50 H, and even
then they must be of fairly high “ Q)
(i.e., have low DC resistance windings).
The equivalent capacitance range is
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basis of a 40-henry inductance as the

valve load be rendered meaningless.
Again, a small * midget ” mterval\e
transformer with a ‘ high-mu " alloy

core may possess an astonishingly high

open-circuit inductance—which prac-
tically vanishes when even a few mA
are passed through the windings. Ifor
this reason, good manufacturers of
reliable AT inductances are usually
careful to state, or even give curves
showing variations, with DC flowing,
of the inductances of their products
under given conditions involving the

Fig. 3. (a) Ilustrating the basic principle of a
(b) The same principle is employed in the AC version for

measuring instrument.,

(b}

‘¢ constant voltage or current >’ resistance

measuring inductance, and the accessory terminals C-D enable known current to be
passed through the windings and the effect on inductance to be estimated.

from about o.1 uF to some 10 uI7.
Electrolytic condensers:- cannot be
tested on them, nor do they indicate
the power factors of condensers and
coils. - However, for general AT work,
they are very useful, since low values
of inductance and capacity are not
often involved and the accuracy of
measurement need not be very high.
A rather more serious hmxtatwn lies
in the difficulty, in the case of in-

ductances with iron or alloy cores, of -

observing the changes in effective
inductance with the passage of various
amounts of DC through the windings.
This is often of great importance.
Unless it is to be used in a circuit
carrying ‘pure AC of limited peak
value, knowledge of the open-circuit
inductance of a choke or transformer
winding is liable to be very misleading.
For example, the inductance of the
primary of an output transformer may
be, when measured with no DC
flowing through the windings, as high
as 40 henrys. But with the anode

current of the output valve passing-

through it, say 30 mA, it may fall to
7 or 8 henrys, and any calculations
about output and fidelity made on the

passage of DC through the windings.

One ingenious form of circuit for
measuring inductance under such cir-
cumstances, that has been commercial-
ised in convenient forms, consists of a
slight variation of the application of
“ Ohm'’s Law for AC circuits.” The
basic form of it is given in Fig. 3 (b),
but a consideration of an equivalent
DC circuit employing resistance, shown
in Tig. 3 (a), may make its operation
clear. 1If in Tig. 3 (a), the test ter-
minals A and B are short-circuited,
the slider of the potential divider may
be adjusted to a position near the
negative end so that just sufficient
voltage is developed across R to bring
the voltmeter V to full scale deflection.
Now the short circuit across A and B
‘is removed and the unknown resistance
Rx is connected. The reading on the
voltmeter V obviously will fall. It can
be brought back to {ull scale deflection
again by moving the slider of the
potential divider P farther up towards
the positive end. In such an instru-
ment it is not necessary that the
voltmeter scale should be calibrated in
terms of the unknown resistance—all
it has to do is to indicate full-scale or

e
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Instruments—
some set deflection—but the position
of the potential divider slider, as shown
by a dial, may be so calibrated. By
suitable choice of battery voltage and
by varying the values of R, a wide
range of unknown resistance may be
easily and fairly accurately measured.
Similar principles are employed in
the AC version shown in Fig. 3 (b).
Here, the “ battery ’’ is replaced by
power from the mains, transformed
down to a voltage suitable to be applied
across a continuously variable AC
potential divider .1 consisting essen-
tially of a single-layer winding on a
heavy circular iron core. Over this
single layer moves a sliding contact
arm. The resistance R of the DC
circuit is represented by the inductance
L2 of the primary of the meter
(rectifier type) current transformer,
the voltage across which is indicated
by the meter M. If both A-Band C-D
terminals are short-circuited, the slider
of L1 can be adjusted to make the
meter M read to some set mark on its
dial. Now the short-circuit is removed
from A-B and the unknown inductance

fo} i 1 ! [l 1 Il L 3
20 25 30 35 40.

516 IS
pc mA
Fig. 4. A typical curve showing

variations in inductance with mag-
netic polarisation of the iron core
by DC.

is connected. The reading on- the
meter will fall, and can be brought
-back to the set mark again by adjusting
the slider of Lr. The position of L1
as indicated on the dial is calibrated
in terms of the unknown inductance
in henrys. By selecting taps on the
primary of the meter transformer L2
(which corresponds to varying R in
the DC circuit) a wide range of in-
ductance can be measured. Moreover,
if the short-circuit across the terminals
C-D is replaced by a battery, ammeter
and regulating resistance, a known DC
can be passed through the unknown
inductance windings, and the resultant
changes in its effective reactance and
thus its inductance can be ascertained
by adjusting the slider of L1 to obtain
set reading on the meter with each
spot value of DC passed. A curve, of
the kind shown for example in Fig. 4,
may thus be readily obtained.

Even with this type of instrument,
the effect of high resistance in the

.
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unknown inductance windings seriously
affects the validity of the calibration
of the slider dial. Atlow AF, however,
it is possible, by taking a simple DC
measurement of the resistance of the
windings, to calculate approximately
its probable effect in practical appa-
ratus. It will be noted that the DC
also passes through the other windings
of the instrument in series with the

Fig. 5. The
classic Wheat-
stone bridge cir-
cuit, still em-
ployed in labora-
tories and work-
shops for accu-
rate = measure-
ment of re-
sistance.

test inductance, and may affect
accuracy if excessive. Once again, a
warning is necessary against connecting
condensers across the terminals of such
instruments, in case an unlucky chance
brings about resonant conditions.

All the preceding methods of measur-
ing inductance and capacitance suffer
from. two limitations. They are diffi-
cult to carry out on small inductances
and capacitances, and they do not
reveal the power factors of condensers
or the “ Q" of coils. To deal with
such measurements it is usual to make
use of AC bridges. These are merely
variations of the classic Wheatstone
bridge principle with adaptations to
suit the type of measurement being
made. For the purpose of reference,
the Wheatstone bridge principle is
shown in resistive form in Fig. s5.
When % = %, the potential of C in
relation to either A or B is the same
as that of D; hence no PD exists
between C and D, and no current
flows through the galvanometer G,
which registers zero. This is the
condition of ‘ balance.” If it is

(&)

Fig. 6.

bridge circuit, the basic equations still hold good.

assumed; for illustration of the prac-
tical use of this circuit, that Rz is an
unknown resistance connected for test

%urposes, and that R3 =R4 or

F%: 1, then balance can be obtained
R1

when =— = 1, or R1 = R2. R2 may

Rz
consist of a standard resistance box so

that when it is made equal to Rr1 (as .

shown by the galvanometer giving
zero reading), it reveals the resistance
of R1. If R3 is made, say, 10 times
as great as R4, then Rr1, in balanced
conditions, is 10 times the resistance
shown on the standard resistance box.
Thus a very wide range of resistance
can be very accurately measured.

Bridge Operation

‘When the bridge is energised by AC,
it becomes possible to substitute
capacitances for R1 and R2, as shown
in Fig. 6 {a). Again the basic equation

R1 :
" Rz
exists between C and D, as is shown,
in this circuit, by either an AC meter
or a valve voltmeter. The frequency
and voltage of the AC energising
source do not matter apart from their
influence on the choice of a balance
indicafor. If a bridge of this type is
energised by 50 c¢/s mains, it is not
too easy to hear in a pair of head-
phones (unless they have quite
exceptionally good low-frequency
response) when balance is obtained.
It is more usual to employ some
simple form of valve voltmeter, which
is more sensitive than a rectifier type
AC meter for this work. On the other
hand, if a 1,000 c/s oscillator is used,
the note is very easily heard, and as
good headphones of high resistance
(inductance, really) are amongst the
most sensitive forms of indicator
obtainable, they are quite suitable.

holds good, 6—} when no PD

C1
Since —=—equals merely the ratio of.

Cz
Ri to Rz, a linear potential divider
may be substituted for these two

TEST
CONDENSEF

Ci

1000

STANDARD
CONDENSER

()

When pure capacitance is substituted for resistance in the Wheatstone

In practice, C2 is a condenser

of very small or negligible power factor and accurately known capacitance.



resistances, as in Fig. 6 (b), and
balance obtained by moving the slider
over R until the silent point is found.
The actual resistances of the two parts

of the potential divider on either side:

of the slidér need not be known if it
is a linear component—i.e.,, the re-
sistance is constant per unit length—
so that the physical position of the
slider when at the point of balance is
sufficient to indicate the ratio of Cr to
Cz2; hence if C2z is a standard con-
denser . of known capacitance, the
actual value of C1 can be ascertained
from the position of the slider and the
dial thus calibrated directly in terms

/

TEST .
CONDENSER

Rl

Cl
C2

X
'STANDARD

CONDENSERS

(a)

G
]

of the test capacitance. These forms
ol capacitance measuring bridge are
quite satisfactory at audio frequencies
and for the measurement of capa-
citances as low as-0.0005 uF. With a
little common sense they are quite
easily constructed in a workshop, and
some practical circuits are given in
Fig. 7. It should ‘be obvious that
elementary precautions should Dbe
taken against excessive stray capa-
citance arising from long and badly
disposed wiring and its proximity to
metal casing. Insulation is also of
importance. )

The Resistance Factor

The measurement of inductance by
bridge methods is not so casy owing
to the inevitable presence of a DC
conducting path through the wire and
its resistance, This will be dealt with
later, but this factor of resistance
perhaps existing in addition to re-
actance crops up also in the measure-
ment of capacitance, especially with
large condensers and with small con-
densers used in RF circuits. It will
be noted that in the practical circuits
given in Fig. 7, variable résistance is
included in series with the largest

Wireless World

values of standard condenser. This
resistance is intended to simulate the
cffect, in the arm containing the
standard low-loss condenser, of re-
sistance or losses connected with the
test condenser. It is not included
with the smaller standard condensers,
because “ power factor” is very
seldom of great consequence when
measuring these comparatively large
.values of capacitance that are to be
“used in' AF circuits—unless the con-
denser being measured has a defect,
such as a leak, when this is tested for
more directly by plain DC resistance

measurement methods.

TEST
CONDENSER

STANDARD
CONDENSERS *

y

Fig. 7.
transformer.

(b)
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‘by methods other than bridge, will be
dealt with in the next article in this
series,

Salvage

IT would seem that many people have
an exaggerated idea of the legal im-
portance of various documents, whether
for use as evidence in the courts or for
other purposes. As a result, many docu-
ments are retained for an unnecessarily
long period, and the répulping mills are
robbed of valuable waste paper. The

" Waste Paper ReCovery Association, 154,

Fleet Street, London, E.C.4, has re-
cently issued a leaflet, written by two

0-00IUF

(a) Practical form of bridge energised by AC 50 ¢/s mains from a step-down
Typical approximate values are V=20 volts, R1 (sensitivity control)

and Rz= 10,000 ohms, C1= 0.001 uF, C2=0.1 uF, C3=1 uF, which enables from

0.0005 uF to 10 uF to be measured with usable accuracy.

(b) Simple bridge circuit

which may be energised either by a high-note buzzer or a valve oscillator using an

intervalve transformer.

R2 and C1, C2, C3 are of the same values as in (a).

R3 may

be about 1,000 ohms, and adjustment of it may be found necessary to obtain sharp
balance when testing large condensers of poor power factor. ®

In some commercial bridge instru-
ments for measuring capacitance, the
variable resistance is actually cali-
brated, not in terms of the resistance,
but in terms of the power factor of the
condenser under test. If the test
condenser has a “ bad power factor,”
the effect is, in a simple bridge of the
type in Fig. 6 (a) and (b), to make the
balance point indeterminate, so that
complete silence is not obtained in the
headphones or zero reading in the
indicating meter. It is as if the test
condenser had a resistance in series
with it, which would alter the phase
relationship between the current
through "it and the voltage across it
from the exact 9o° that would occur
if it were a pure capacitance. (A
similar effect would occur if there were
capacitance ‘across one of the resist-
ances in the other arm of the bridge ;
hence the importance of reducing the
value of stray parallel capacitance to a
minimum.)

The subjects both of inductance
mecasurement, and of small capacitance
measurement, especially at RF, and

PR TR P Sy

leading chartered accountants, which
gives advice on the length of time for
which documents of various types should
be retained. Copies can be obtained by
anyone responsible for the storage of
papers. .

Although the wireless industry is for-
tunate in being not greatly dependent on
rubber as a raw material, it must be re-
membered that the general position with
regard to the supply of this commodity
will soon become. acute. Among the
materials containing rubber that are
urgently required for salvage is-ebonite.
Tts use for wireless apparatus has fallen
off of late, but considerable stocks prob-
ably still exist, sometimes in the form of
panels of disused receivers.

o Wireless Workd
Brains Trust

veveranecave Problem NO. 2 cecarsvrven

HAT are the possibilities of trans-

mitting clectric power by wire-

less? Has it ever been tried? (Solu-
tion on page 172.)
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Fiat Lux

I CERTAINLY seem to have rung
the bell by my note in the May
issue concerning the deplorable slack-
ness nowadays in omitting the aspirate
from words like Burmah and anhode.
I have been assailed from all sides as,
apart from the frontal attack by
‘“Diallist”” and the flanking move-
ment in the correspondence columns
by Mr. D. A. Bell, I have been sub-
jected to long-range artillery fire by
lesser lights who know not the Isis
or the Cam. It would seem that our
educational level has fallen to an even
lower level than I had thought, but
one can hardly wonder at it when
people like ‘“ Diallist*” appear on their
own confession to have spent a large
portion of their university career in
sharpshooting with a rook rifle.

It is very evident that my assailants
are totally ignorant of the original
Cadmean alphabet and have learned
nothing but the ‘““Cockney’’ perver-

sion of the old Ionian language, which

is commonly known as Attic Greek;
an excellent name for it, for, like
““Cockney ’~ English, one would ex-
pect it to be only known and used
by the less fortunate members of the
community whose lack of means
compelled them to dwell in attics and
garrets. ‘' Diallist” and his fellow
assailants—and in particular Mr. Bell
with his categorical statement that the
Greeks had no letter to represent H—
do not seem to know that in the
second millenium B.C. when Greek
was Greek, before the Samians and
other barbarians with their linguistic
corruptions had begun to seep into the
land, the letter H existed in its full
glory, and not as an emasculated
aspirate, and the totally un-Hellenic
letter Eta did not exist.

But even in Homer’s time the work
of corruption had commenced, and by
the time that Professor Joad’s friend
Plato was born, had eaten into the
very core of the language, so much so
that Plato in his Cratylo was led to
complain bitterly about it thus:
kae yap H kar * éypopeba d\ka 'E xacH
70 maXlaov.

It remains vividly in my memory,
as in my youth I once had to write
it out 10® times for the very offence
which my detractors are committing,
namely, forgetting it. Unfortunately,
it is quite impossible for me to ask
~*“Diallist”” and Mr, Bell to go to their
bookshelves to confirm my words for,
being the good patriotic citizens which

I feel sure they are, all their lexicons '

and other classical literature will, like

- than his fellow undergraduates

UNBIASED

Yy

FREE GRID

<~
my own, have long ago been pulped.

With regard to the word ‘‘radio,”
this is the present tense of a Latin
verb, and if ‘*Diallist’’ wants to use
‘“Rhadio’’ on the grounds that Latin
owes its origin to Greek, he should be
consistent and go back a step further
to the mother tongue of the Greek lan-
guage. I would give him the correct
word here and now, but Semitic char-
acters do not lend themselves too
readily to exact transliteration, and
unfortunately the Editor tells me that
the printers long ago sacrificed all
their Hebrew type to the mnation’s
needs in the way of scrap metal.

As for ‘“Cathode,” which Mr. Bell
alleges to.be cacophonous, it is no
more so than the word catapult, and
the mention of catapults brings e to
another strange statement by ‘‘ Dial-
list”’ to the effect that the Greek word
kata implies a return home rather
than a departure. Surely the word
catapult itself, which is, of course, de-
rived from Greek, should disprove this.

Literally, of course, kata means
““down from,”” and I think I can see
just why ‘““down’’ and ‘““home’’ are
synonymous to ‘‘ Diallist.”” Much as
I regret to do it I must, in order to
clear my own good name, wash some
of ““Diallist’s’’ dirty linen in public.
The two words are synonymous to him
simply because he suffered the fate of
being ““sent down,”” or, in other
words, sent home for going one better
who
used to adorn the spires and pinnacles
of their Alma wmater with certain
domestic utensils, as I mentioned in
the May issue of this journal. The

" thing got so bad that the authorities

of ““ Diallist’s’’ college engaged an old
soldier whose duty it was to ‘‘tra-
verse”’ the pinnacles of the college

chapel with a machine gun at dawn -

every morning in order to avoid giv-
ing offence to the townsfolk.

‘“ Diallist,”” who, if he learned
nothing -else at the university, cer-
tainly did learn the psychology of the
soldier in the O.T.C.. with the result

that at dawn one morning the old
warrior found that each of the domes-
tic utensils was swathed in a Union
Jack. - True to military tradition, he
refused to fire on the flag, and a man
had to be hastily flown over from Ger-

.- many especially for the purpose, with

the natural outcome that the College
authorities, who had to foot the bill,
decided that their financial future
demanded drastic action. Sic transit

_ Diallistus.

Incidentally, I may mention as an
anti-climax that a learned divine has
written to me in all humility and Latin
to suggest that the original coiner of
the words cathode and anode probably
did not take them from the word
hodos, meaning ‘‘a road,”’” but from
the word odos, meaning ‘‘a. thres-
hold,”” and hence ‘‘a starting or
finishing point,”’ which certainly seems
a more likely derivation.

What War Means

WE are all engaged in such a stern

fight for democracy nowadays
that nothing else matters, and none of
us can spare the time to bother about
any side issues, as I told the electric
light inspector the other day when he
attempted to divert my attention from
the war effort by talking about an®
unpaid bill.  Even democracy can be
overdone, however, as I was reminded -
when, happening to glance through
the pages of Wireless World, 1 noticed
that some advertisers attempt to re-
mind readers that bus number so-and-
so passes their door, or words to that
effect. Surely these coarse reminders :
of the existence of a rather vulgar
method of transport tcnds to lower the .
whole tone of the journal. Wireless -
World readers are, after all, essentially -
car owners enough, though some of
them own cars which certainly look as
though their value was rather less than
that of a bus fare.

I spoke to the Editor about it, and
he, at once, I am glad to say, hastened"
to reassure me by pointing out that
these statements in advertisements are
only being allowed to appear as a war-
time measure when every patriotic
citizen has long ago laid up his car’
without waiting for the withdrawal of”
the basic ration to do it automatically
for him. Even Wireless World readers
are, he explained, travelling by bus
and tube nowadays, and mingling
freely with quite ordinary people,
while he himself intends one day to
““make a gesture’ by taking a bus
ride; after the Press has been duly
notified, of course. '
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WIRELESS
"UNITS
in

"LIBYA

R.AF. and Army

Co-operation

ECAUSE of the vast tract of country over which
the Libyan campaign has been conducted, the use
of wireless communications has been of the utmost
importance and its applications to desert warfare are
many.

One such application is the use of Wireless Observa-
tion Units, manned by combined R.A.F. and Army
personnel, which were employed with great success in
the previous campaign.

These units, which are known in the Services as

One of the
“Wous ’’ is shown
in the top picture.
The observer can
be seen on the roof LA

of the hut, A link

in the important = ‘ Wous,” are posted in advance of the main body of oul
chain of wireless  Forces, and it is their task to observe enemy planes
communication in  ,pnd movements -of troops and report their observations by
El;s:rtwgvjszges ;f radio to the base. Although details of the apparatus with
equipped ar- which the observation unit is equipped are not available,
moured car (righty it can be stated that it is compact and self-contained, and
used by R.AF. is fitted in the lorry (shown in the top picture), in which
close support units  four of the crew have their sleeping quarters.

. : : Another of  the
wireless units in use
in the Middle East is
amobile W/ T station,
which is  equipped
with recording
apparatus. .

When first used in
France the observa-
tion units were then
manned chiefly by
R.AF. Auxiliary
Wireless  Reservists.
At that time they
were scantily
equipped, but now
they are a well-estab-
lished and efficient
branch of the Ser-

A mechanic adjusting
apparatus in the trans-
mitting and recording
van of the mobile W/T
station of the same type

as that being erected
on the right,

vices, which is doing ,
an important, though
" unobtrusive, job in
Libya.
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CATHODE FOLLOWER AGAIN

DESCRIPTION of the cathode

follower has been given in the

columns of this journal.® This

able account should be referred to in
connection with these notes.

The article referred to includes an

approximate expression for the low.

output impedance which characterises
this circuit. An accurate expression
for the output impedance can be
obtained quite simply as follows.

The impedance of a circuit which
supplies a load can be found by
replacing the load by a source of
voltage, evaluating the current which
is established, and finding the ratio
between voltage and current. Whilst
the method is applied here to a cathode
follower, it is a wvaluable tool in the
case of other feed-back circuit calcula-
tions. It applies not only to simple
circuits, including generators (pro-
vided the circuits are ‘' linear,” i.e.,

voltage and current proportional),
but also to an amplifying stage.
Fig. 1. The ]
~ basic circuit. -
Vi f ¥ -
Vg
| 4
. r
Vo
I
Naturally the original gencrating
action, if any, must be stopped;

thus a-battery circuit must have the
battery voltages balanced out, and
an alternator would have its “field
circuit opened. In the case of an
amplifier, it is only necessary to join
the input terminals, ‘and replace the
load by a voltage source.

Fig. 1-shows the basic circuit of a
cathode - follower, the : cathode im-
pedance of which is:-Z when its output
is not in use. The load (a succeeding
stage) is connected across Z. The
grid voltage V, with respect to
cathodeis, in general, V; — V. Fig.
2 shows the equivalent circuit with a
source of voltage V connected across
the output terminals, and with the
input terminals joined. In this case
the grid voltage V, becomes V;, — V. =
— V, since V, = o. If the voltage of
the source is increasing, in the direc-

tion shown, and the cathode is im-

agined to"be the fixed point of the cir-
.cuit, the grid becomes more positive,
and a voltage 'V appears in the anode

*Wiyeless World, July 1941, p. 176.

Simple Calculations
of Output Impedance
and Voltage Gain

By E. A. HANNEY,
M.Eng.,, Ph.D., AM.LE.E.

circuit in the direction indicated.
Hence the cuarrents I, and I, are
added to give the source current I.
The voltage effective in establishing
I, is (V 4+ V), and thus I,=V
(1 + w/R, Also I, = V/Z  Hence
I=1,+1,=Va/Z + 1R, + n/R,).
The required output impedance, which
may be less than Z, is thus
I
Zo = VI =7 1
AN S
Z Rl[ l{ll
This result is well known, but may
be further simplified. The mutual
conductance g, is cqual to w/R,
Also 1/R, may be written g, the
anode conductance ; and 1/Z is the
cathode admittance, call it Y. Hence

the output impedance may be

I
. It will
Y - gyt &
be seen that this form indicates clearly
the effect of each factor on the result.

As an example, consider a circuit
in which g is 0.003 (amperes per
volt). R, is 10,000 ohms, and thus
g, is 0.0001. Z is a resistance of
1,000 ohms and thus Y is o.00I.

R I
Then Z, is 0.003 + 0.0001 -+ 0.001

written simply as

Even if Z is

= 00041 = 244 ohms.

increased to 10,000 ohms, the value
of Z, is only raised to 312 ohms.

It should be added that the accuracy
of this expression is not affected by
the existence of the grid-cathode
capacitance, unless (as at U-H-F) the

ANOQDE Ia

GRID
? .

Fig 2. Equivalent circuit of cathode
follower with a source of voltage con-
nected across the output terminals,

impedance of this capacitance is
down to a figure comparable with that
of Z. In such a case, the argument
above gives a result in which an
admittance, corresponding to this
capacitance, is added to the denomi-
nator of the expression. Unless Z
contains an inductance, the value of
Z, will be still lower.

" In Fig. 1, if the value of Z is now
considered to include the effect of
the load impedance across the output
terminals, and if the input impedance
is recognised as being so high as to

Fig. 3. Equivalent circuit in which Z
is considered to include the effect of
the external load impedance.

have negligible effett, we have the
conditions of Fig. 3.
Th‘llm—gﬁw 11Z =V
er R, + zand IZ = V,

AlsoV, =V, — V,orV, =V, +I1Z

Hence voltage gain V 0/\'115Try—+—‘fz’
1z -
or Vo/V; = >
I R, + 7
IXRat?) 1y
I
_ zZ
"R, +2
_ﬂ;i___ + Z
But ¢ = g, R, and thus
X‘l: Z _ Em
Vi I/gm—{-Z/p,—}—Z I/Z+gm/.“+gm
- Em
Y + g, + gn

This is always less than unity.

The cathode follower is an example
of an amplifier with negative voltage
feed-back, and not, as is sometimes
stated, an example of negative current
feed-back. This follows from the
fact that the voltage fed back is pro-
portional to, and is indeed equal to,
that across the load. A low output
impedance is characteristic of all
negative voltage feed-back circuits,
whilst negative current feed-back leads
to high output impedance.

Mr. J. G. Fleming was the first, so
far as the author knows, to point out -
that the well-known results of the
calculations above can be expressed
most neatly in terms of conductances.
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POST-WAR TRAINING
A PROPOSED scheme of post-war
training for wireless technicians
that would involve close collaboration
between the industry and the Board
of Education was outlined at a recent
meeting of the Radio Industries Club.

The speaker, Brigadier F. T. Chap- '
Deputy  Director of Military "

man,
Training (Technical) envisaged a
scheme whereby boys would enter
upon their training, not as indepen-
dent students but as employees of
wireless manufacturing firms. Periods
at the technical training schools would
alternate with spells of practical work
at the factory. A similar “‘sandwich ™
scheme for entrants of rather riper age
from secondary schools would provide
trained men for the higher technical
positions.

Brigadier Chapman did not consider
that industry would be called upon to
absorb all the wireless men from the
Forces after the war; many of them
would wish to return to their pre-war
callings, and in any case the highly

©  specialised and limited training that

many of them had received-in the Ser-
vices would not necessarily fit them
for positions in industry. However,
Edward” E. Rosen, in a speech of
thanks, expressed the hope that indus-
try would be able to obtain the services
of the best of the demobilised men.

TECHNICAL AND SCIENTIFIC
APPOINTMENTS

TO meet the need for an organisation
to supply persons to fill posts of
an administrative and- managerial,
professional or technical character,
and, so far as possihle, to ensure that
persons having qualifications or ex-
perience which .will be useful in such
posts are used to the best advantage
in the mational interest, the Ministry
of Labour and National Service has
created what is to be known as the
Appointments Department.

The department is divided into two
branches. The Central (Technical and
Scientific) Branch, which deals with,
among others, - professional engineers
and scientists, has its headquarters at
Sardinia Street, Kingsway, London,
W.C.2 (telephone: Holborn 4300).

The Appointments Branch deals
with persons of administrative, mana-
gerial, professional or technical quali-
fications and those whose remunera-
tion would normally be in excess of
£420 a year. It has 31 Appointments
Offices throughout the country. The
London office is at the above address.

AN ABYSSINIAN mechanic at-one of
the control panels of the Addis Ababa
broadcasting station, which was built
by the Italians during their occupation

of the country. It was sabotaged by
them when they retreated, but was
soon repaired by the Royal Corps of
Signals. Transmitting in the medium-
_wave band, it broadcasts daily in
Ambharic, Galla and Italian, -

N.ARR. AND W.RA. MERGER

T was recently announced that the-
Wireless  Retailers’ - Association
and the National Association of Radio
Retailers had reached an agreement to
merge and form a new organisation

‘which is to be called the Radio and

Television Retailers’ Association, Ltd.

The older of the two organisations
is the W.R.A., which was formed in
1923.
N.A.R.R. was formed.

In a joint statement, it is pointed
out that these two radio retail trade
organisations have for some time been
discussing the possibility of co-
ordinating their - efforts, bearing in
mind that the primary object of both
is identical.

The statement continues: ‘“ By this
concentration of effort, with its con-
sequent elimination of duplication,
the radio retail trade will now be able
to speak with one voice, which is cer-
tain to prove of inestimable benefit to
the trade as a whole.”’ .

The management of the new asso-
ciation will be in the hands of radio
retailers elected from the general mem-
bership. Until a scheme for electing
representatives to the council has been
decided upon, a council of fourteen
members (seven N.A.R.R. and seven
W.R.A.) has been set up.

- conferred Knighthoods.

It was not until 1936 that the °

LUXURY RECEIVERS

’I‘HE President .of the -Board of

Trade was recently asked in the
House of Commons whether he was
aware that Harrods Limited, London,
SW.1, were advertising new model
luxury receivers at prices of 32 gns.
and 59 gns., and whether it was the
policy of his Department to permit
the production of such receivers and
the employment of valuable materials
and labour thereon.

In reply, Capt. Waterhouse stated
that it was not their policy to permit
the production of such receivers and .
that the prices at which they were
offered were being investigated by the
Central Price Regulation Committee.
In the meantime, Harrods had with-

drawn the sets from sale.

WIRELESS MEN - HONOURED
AMONG the many wireless men
who were honoured in the King’s
Birthday List were F. W. Qgilvie and
R. A. Watson Watt, on whom were
Mr. Ogilvie
was appointed director-general of
the B.B.C. in succession to Sir John"
Reith “in July, 1938. Until his ap-
pointment he was little known to
the man-in-the-street; he was presi-
dent and vice-chancellor of Queen’s
University, Belfast. Mr. Ogilvie
resigned his director-generalship of
the B.B.C. on January 26th this year

Sir Frederick Wolff Ogilvie, LL.D.

when, it will be remembered, the
duties previously discharged by the
D.G. were entrusted jointly to Sir
Cecil Graves and Mr. Robert Foot.

It is not surprising that Mr. Watson
Watt has been honoured when it is
recalled how hiz name has been linked
with radiolocation. He is at present
scientific adviser on telecommunica-
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tions at the Ministry of Aircraft
Production. He was previously
superintendent of the Radio Depart-
ment at the National Physical Labora-
tory. In the New Year Honours for
1941 he was created a C.B. .

J. B. Clark, controller of the over-
sea services of the B.B.C., has been
appointed a Commander of the Order
of the British Empire (C.B.E.).

The appointment of R. P. Browne,
secretary of the Radio Manufacturers’

Sir Robart A. Watson Watt, C.B.

Association, as an Officer of the Order
of the British Empire will meet with
general approbation in the industry.
S. Butterworth, who will be remem-
bered as the designer of high-efficiency
tumng coils, details of which were
given in this journal in 1925, has been
appointedan O.B.E. Heisa principal
scientific officer at the Admiralty.

Wireless World
R. P. G. DENMAN

IT was with regret that we learnt of

the death during the Libyan cam-
paign of Col. R. P. G. Denman, who
was serving with the Royal Corps of
Signals.

He will be remembered for his work
at the Science Museum where, in his
pursuit of quality reproduction, he
constructed a 25ft. logarithmic horn
which he mounted on the roof of the
room in which it was to be heard.
This horn was described in Wireless
World of July 31st, 1929. Col
Denman was a versatile engineer, and
in later years was concerned largely
with direction finding and was respon-
sible for the installation of the first
Lorenz Blind Landing Beacon in this

country.

BRIT. LR.E.

WHEN presenting the annual re-

port of the council of the British
Institution of Radio Engineers during
the recent general meeting, the chair- -
man announced that during the year
nearly 380 applications for member-
ship had been considered and that
from them over 200 new members had
been elected.

It was reported that a Professional
Purposes Committee had been estab-
lished, which is concerned with the
professional status of radio and elec-
tronic engineers. w

In the latest issue of the Journal of
the Institution reference is made to
the fact that althougH the German
military authorities have decreed that
textbooks on radio may not be dis-’

patched to prisoners of war .they do
permit the sending of textbooks
and courses on physics and mathe-
matics. Accordingly, the. Institution
is arranging for appropriate dispatches
to the British Red Cross Society and
will be very pleased to receive any in-
struction material, inrluding beoks, for
prisoners -of war who are preparing for
the Institution’s Examinations.

IN BRIEF

Radio Officers Praised

Apyirar H, W, Grant, chairman of the
Marconi International Marine Communi-
cation Company, in a statement made at
the forty-second general meeting of the
company, said: ‘I must end with a few
words about our very gallant radio
officers. Their devotion to duty and,
alas, sometimes sacrifice of their lives,
makes us proud to be associated with
them.!”” It is learned that since the be-
ginning of the war and up to March 31st
thirteen of the company’s radio officers
had been decorated for gallantry.

Obituary

It is recorded with regret that the
death occurred a few weeks ago of Wil
liam S. Purser, technical recording
manager- of Electric and Musical Indus-
tries. He was responsible for the in-
stallation and maintenance of the -disc
recording equipment and for studio
acoustics in many parts of the world.
Mr. Purser joined Marconi’'s Wireless
Telegraph Company as a ship’s operator
in 1904, and during the last war was
superintendent of instruction. In March,
1924, Mi. Purser joined The Gramo-
phone Company. He initiated research

NEWS IN

ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station Mc/s | Metres Daily Bulletins (BDST) Country : Station Mc/s | Metres Daily Bulletins (BDST)
America ‘hina

WNBI (Bound Brook) | 17.780 | 16.87 | 4.0}, 5.0%, 7.0. Chungking 5.950 | 50.42 10 6.15.

WRCA (Bound Brook) 9.670 | 31.02 | 8.0 a.m., 10.45 a.m, 9.410 | 31.88

%(R}.%z(\) S b 4 15.lgg éQ.Sg 4.01, 5.0%, 7.0. 11.900 25.21 100 a.m. 11.30 a.m., 12.13,

(Se enecta ) . 9.5, 1.4 10 45 a.m,, 10.0%, 11.558%. . . 1.30, 2.0, 4.0, 6.0, 9 15,

WGEA (seheneemd)yv) | 15330 | 1957 | 3.0, 4.0, 8,454, 10.55§i.§wL French Equatorial Alrica s

WBOS (Hull) . 11.870 | 25.27 | 1.0 a.m. ; FZI (Brazzaville) oo | 11,870 | 25.06 | 5.45 a.m. 9.45.

WEOS . .. | 15.210 | 1972 | 4.01, 5.0, 7.0. India

WCAB (Plnla,delphm.) . 6.060 | 4950 | 7.0 a.m. VUD4 (Delhi) .. 9.590 | 31.28 | 10.0 a.m., 2.30, 5.50.
WCBX (Wayne) . 11.830 | 25.36 | 12.30 a.m., 8.30%, 9.15%, vUD3 .. .. 11.830 | 25.36 | 2.30.

8.458%. vUubDs .. 15.290 19.62 | 10.0 a.m.

WOBX . 15.270 | 19.65 | 12.30, 4.30, 8.30%, 10.30.  ||sweden

WRUL (Bostou) 9.700 { 30.93 | 1.15 a.m.}. SBO (Motala) 6.065 | .49.46 | 11.20.
. WRUL 11.730 | 25.58 | L.15 a.m.]. SBT .. . 15.155 | 19.86 | 5.0.

%RUL . 11.790 | 25.45 { 12,30 a.m.}, 10.30%. Turkey

: . 9 5 2 5 0% 4

wRUL : | 153500 1308 | 1230 am.l, 6.0% 1030z TAP (Ankara) 9.465 | 31.70 | 9.15.

WLWO Cmcmnatl) .. | 6080 49.3¢| 7.0 a.m., 8.0a.m. U.S.5.R.

WLWO ) .. 15.250 | 19.67 | 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, Moscow .e 6,977 43.00 | 1.0, 7.0, 9.0, 10.30, 11.45.

10.0, 110, Vatican City
, . HVJ .. 5.970 | 50.25 | 9.15.
Australia
VLQ6 (Sydney) 9.580 | 31.32 | 9.0 a.m. MEDIUM-WAVE TRANSMISSIONS
VLG6 (Melbourne) 15.230 | 19.69 | 9.0 a.m. Ireland ke/s | Metres
Radio Eireann.. 565 531 | 2.40%, 7.45, 10.0.

"1t sheuld be noted that the timos are Double Summer Time—tiwo 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 Service are given at the top of the next page.

* Saturdays only.

§ baturdays excepted.

+ Surdays only.

I Sundays excepted.



work on electrical recording, to which
subject he made valuable pioncer tech-
nical contributions.

WE also record with regret the sudden
death, at the age of 58, of A. P.
(‘“Paddy ’’) Boden, who had been chief
works manager of the Gramophone Com-
pany since 1913. He was largely respon-
sible for the installation of the various
conveyors and plant for the production
of receivers and radiogramophones.-

A Link With the Past
THE retirement from the Board of
the Edison Swan Electric Company of
Edward Gimingham brings to a close
what is probably one of the longest ser-
vice records in the industry. He joined
the company in 1885 and would have
completed 57 years’ service one day
after the date on which his resignation
became effective.
oscillator valve for Sir Ambrose Fleming,
for whom he also conducted the experi-
ments leading up to the production of

the first practical radio valve.

Less Tin in Solder
To help in conserving our supplies of
tin the British Standards Institution has
recently issued a war emergency revision
of BS 219, which deals with the com-
position of soft solders of the kind used
in the making of wireless - appdratua
The Specmcatxon discusses the various
methods of effecting economy in tin, such
as the use of substitute solders having
little or no tin content. Copies may be
obtained from the Institution, 28, Vie-

toria Street, London, S.W.x1.

Radio~Nations

Wit the expiration of the ten-year
agreement  between  the League of
Nations and the builders of the broad-
casting station, Radio-Nations, at Pran-
gins, the League hds relinquished its
right to the transmitter. It has, there-
fore, become an exclusively Swiss
station owned by Radio Suisse S.A. de
Télégraphie et de Téléphonie.

B.VA. Valve List

A New edition of the B.V.A, List of
Equivalent and Preferred Alternative
Valves, which was published from the
offices of Wireless World last November,
has been prepared and should be avail-
able by the time this issue is in print
The price of the booklet remains at 1s.,
plus 1d. postage.

Convicted of Overcharging

Fixes of £25 and f40 plus costs were
recently imposed on J. & M. Stone, the
multiple retailers, for charging 13s. od.
in excess of the price of a gs: gd. Arc-
turus wvalve at Slough and for over-
charging £2 8s. 10od. on a f20 wireless
receiver at Cheltenham.

Change of Address

In order to accommodate the extra
staff needed to deal with the ever-grow-
ing volume of work arising out of the
extended programme for price control,
the Central Price Regulation Committee
has moved to larger premises at Queen
Anne’s Chambeis, 41, Tothill Street,
London, S.W.1 (Tel.: Whitehall 7010).

He made the first .

Wireless World

Minimising Jamming
To counteract the enemy’s jamming
of B.B.C. transmissions to the occupied
countries listeners have been advised to
construct a frame acrial, details of which
have been given by the B.B.C.

B.B.C. News in English -

" Tue English news bulletin in the
B.B.C.’s Europecan Service, which was
recently altered from midnight to 2215
(BDST) has now been discontinued. The
one remaining bulletin in the European
Service is transmitted at 1000, and the
wavelengths used are marked with an
asterisk in the following list of English
bulletins broadcast in the B.B.C.’s
World Services. Times are BDST.

0045: 31.82, 30.53, 25.68, 25.53.
0300+ .31.52, 30.53, 25.68, 25.53,
0445 : 31.32, 30..)3 2568 25.53.
0030: 40.98, 3132, 20.53, 25.68, 25.53.
0815: 49.10, 42.46, 31.55 31 25, 25.03)
19.49. -
1000: 40.50%, 42.46, 41.96%,
50.98%, 2553, 24.92%,
19.49, 19.42, 16.84.
1360 "5 53, 19. 82, 19.49, 19.42, 16.84, 16.77, 13.97.
1500% 25.53, 19,92, 10.49, 19.42, 16.84, 16,77, 13.97.
1860 : 31.75, 25.53, 10.82,19,66, 19,49, 16.84, 16.77.
2006 : 31.55,'31:25, 25.58, 19.82; 19.06, 16.77.
9945 ; 91.25, 25.68, 25.53. 10.82, 16.77.
2315: 31. ‘3‘2, 31.25, 80.53, 25.68, 25.53, 10.82.
2345 (e\cludmg "Sundays): 8132, 8195, $0.53,
5,68, 25.53, 19.82, N
LEE. Officers

ProrEssor C. L. Forrtescug, O.B.E.,
M.A., of the City -and Guilds College,
has been nominated president of the In-
stitution of Electrical Engineers. The
nominee for the vice-presidency is P.
Good, C.B.E., director of the
Standards Institution.

The committee of the Wireless Section
nominated the following, who have becn
duly elected, to fill the vacancies which
will cccur on the committee on Septem-
ber 3oth: chairman, R. L. Smith-
Rose, D.Sc., Ph.D. (National Physical
Laboratory); vice-chairman, H. L.
Kirke (B.B.C.); ordinary members of

19.82, '19.60,

31.75%, 81.55,
19.82 19.60,

41.40%,
24.80%,

committee: A. D. Blumlein, B.Sc.(Eng.)
(EM.I); E. C. S. Megaw, B.Sc.
(G,E.C.); and J. A. Smale, B.Sc. (Cable

and Wireless). *
institute of Physics

AT the annual general meeting of the
Institute of Physics on May 28th, the
following were elected to take office on
October 1st: president, Prof. Sir Law-
rence Bragg; vice-presidents, Dr. W.
Makower and T. Smith; honorary
treasurer, Major C. I, S. Phillips;
honorary secretary, Prof. J. A. Crowther.

Institut’on of Electronics Meeting
Turee papers on ‘‘ Thermionic Emis-
sion of Oxide Coated Cathodes,”’ read at
the recent meeting in Manchester of the
Institution of Electronics, are to be pub-
lished in the = official organ Science
Forum. Non-members who desire copies
should apply to the Secretary, A, H.
Hayes, 64, Winifred Road, Coulsdon,
Surrey. .
Electronics
TaE second meeting of the Electronics
Group of the Institute of Physics has
been arranged for Wednesday, July 8th,
at 5 o’clock, in.the Lecture Theatre of
the Royal Institution, Albemarle Street,
Londeon, W.1,” There will be a discussion

~on cathode-ray tubes.

s
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PREMIER RADIO

LF. TRANSFORMERS, IRON CORED -
450-473 kes., plain and with flying lead, 5/6 each.

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

2OMF 25 v. ... 1/6 50MEF 12 v, ..... ... 1/6
50MF 50 v, .. .. 2/ SMEF 125 v. ......... 1/6
IMF 50 v, ... .. .. 1/~ I5ME 100 v... ... 1/3
U.S.A. Type Vvalves. 1A5G, 1E5G, 15/~ cach:

GVEG, 6KT7G, 244, 12/10 cach; 1F5G, 2A5, 6A4
GB6G 10, 26, 31, 45/51, 55, 714, 81, 82, 10/~ each,
\hny other tvpu«: available. Send for lists.

Valve Screens for International and U.S.A. types,
1/2 cach.

PREMIER REPLACEMENT VALVES
4-volt, A.C. typer, 5-pin, ACHL, ACSG,.5/0 each.

RESISTANCES
Met. Vick. Resistors, assorted valves, our choice,
2/6 per doz.
2,000 ohms 25-watt Res
2i- each, .
1 ohm 4 195, suitable for Bridges, 5/- each.
1.000 ohm Wire Wound Potentiometers, 3/11 each.

Mains Resistances, €60 ohms .3A Tapped. 360X
180 X 60 X 60 ohms, '5/6 cach.

1,000 ohms .2A Tapped 900 800, ;00 600, 500
ohms 4/6 each.

H.T. Efiminators. 150 v. 30 mA. output, 41/6
ditto, with 2 v. } A. charger, 52/6.

PREMIER 4-watt A.C. AMPLIFIER
Tlach Amplifier is completely wired and tested.
Selected components, specially matched valves and
8in. energised speaker, £5 5/~

PREMIER MICROPHONES
Transverse Current Mike. High-grade large output
un/it. Response 45-7,500 cycles. Low hiss level,
23/

Moving Coix Mika.
requiring no encrgising.

with 5 Tapping Clips,

Permanent magnet model
Response 90-5,200 cycles.
Output .25 volt average. Excellent reproduction
of speech and music, 3/-. Super model, £5 5/-.
Microphone Transformers, 10/- each.
Crystal Microphene. Rotherme! D. 105, 63/-.
MR1 Universal 4-watt output transformer tapped
for Power, Pentode and Fush Pull, suitable for 2
and 7/ ohms speech coil, 7/6 each.

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

EPICYCLIC REDUCTION DRIVES
1'igs Standard lin. Condenser Shafts, increases ratio
six times, 2/8 each.

3end for details of our Morse Equipment and Shori
Wave Components.

PREMIER BATTERY CHARGERS FOR A.C
. MAINS

Westinghouse Rectification, complete and ready for
~use. To charge 6 velts at 1 amp. (also tapped for
2 and 4 v.), 29/6.
12 v., 1 a, {also tapped for 2 and ¢ v.), 37/6.
b v.at 2a, (also tapped to charge 2 and 4 voits), 48/-.
MATCHMAKER UNIVERSAL OUTPUT
RANSFORMERS

Will match auy output valves to any speaker
impedance. 11 ratios from 13-1 to 80-1 '3/7 watts
20/-. 10/15 watis, 26/~

PREMIER MAINS TRANSFORMERS AND
SMOOTHING CHOKES AGAIN AVAILABLE

Werite for details.

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY 2)d. STAMP.

PREMIER RADIO GO.

ALL POST ORDERS to:

JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, I.5. (Amherst 4723,)
CALLERS to:

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

189, FLEET STREET, E.C.4. (Centra! 2833))
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" OPERATORS IN THE MAKING

HERE has been a great deal writ-
ten on the learning of morse,
some authors advocating this or

that method for rapid progress, others
claiming short cuts by special systems.
The novice who considers the idea of
learning morse is often led to think
that it can be mastered in a couple of
weeks—just like some game or simple
musical instrument. Beginners are
soon disillusioned, and many, unless
they are being compulsorily trained,
give it up almost as soon as the rudi-
ments are grasped; realising that there
is no short cut, but a lot of hard work
ahead.

Little, if anything, has been pub-
lished about the time taken to attain
any particular speed, or the various
results that can be expected by any
given method or any particular type
of trainee or the choosing of trainees,
their ages, and so on. ‘

It has been my personal responsi-
bility for the correct training of up-
wards of a thousand students, both
men and women, for the various ser-
vices—Army, R.A.F., Merchant Navy
and Admiralty Shore Wireless—and a
great dedl of valuable information has
been collected during their instruc-
tion.. This information can be brought
under three headings:—

(1) Choice of candidate for training.

(z) Method of training.

(3) Results obtained.

I do not propose to dwell on the
method of training as I mentioned
earlier that this has been discussed at
some length, although there are cer-
tain ways that T have proved to be
satisfactory, in spite of claims to the
contrary.

Men versus Women

Dealing with the choice of trainees
first, I have found women far quicker
than men at learning morse, and they
take to it much more easily. I have
had girls of 22 years attain” twenty-
four words per minute in six weeks,
which is much better than any mere
man ever accomplished. - They were
outstanding girls, of course.

Candidates should have normal
hearing, neat hands, preferably right-
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Graphs showing reception progress of
men and women trainees.

handed. Their handwriting should be
large and well rounded, a sample being
taken at the interview. They should
have a good memory, be inquisitive,
have a sense of rhythm, not necessarily
being able to play an instrument, but
an interest in music is a good sign.
They must be observant and diplo-
matic, being able to hear much and
say nothing. Hobbies give good indi-
cations, particularly those of a mechan-
ical or scientific nature requiring some
patience. Candidates must not be
easily bored, and have average intel-
ligence. Ages for men are 25-35 years;
married men get along best. For
women, 20-35 years; unmarried or
unattached for preference.

It would be an excellent idea to have
candidates’ handwriting analysed by
an expert. I did this with many of my
students with gratifying results, as
other qualifications were confirmed,

o

o}

and time could, therefore, be saved at
an interview. .

What will be of great interest to
those anticipating learning morse is the
results I have obtained, and a refer-
ence to the accompanying graph will
illustrate my points. Firstly, instruc-
tion should be ‘‘ gentle > for the initial
four weeks. Let the morse sink in!
Let them think in morse! Don’t rush
it. 1 have proved that a couple of
hours ‘a day for this period is suffi-
cient, as there was no difference in the
progress of part-time students doing
six hours a week compared with full-
time students doing seven hours a day.

Youth versus Age

Younger students appear to get hold
of morse quicker in the early stages,
both receiving and sending, but, due
to a natural youthful tendency to
speed, writing suffers—they are ‘wont
to scribble quickly to impress on-
lookers when taking down, and are
always in a great hurry to send fast
on the key. The older and more
stable students as a rule take their
time, and are consequently slower at
first. Close examination of my records
shows that the older ones ended their
courses on the average one or two
words per minute better than the
youngsters, and that their keying tech-
nique was superior also.

I have found since that most of the
best operators I have trained belonged
to the older groups, and, personally,
I think that the youngsters become in-
different and lose their enthusiasm
casily, especially later on, when
watch-keeping is to be carried out.

Most trainees appear to reach a
“stagnation point’ between the
seventh and ninth weeks. This
‘“ psychological pause,”” as another
Wireless World writer has called it, is
a very real state, and it usually corre-
sponds to a speed of 15 w.p.m.
Trainees are apt to lose heart, become
fed up, and seem to think they will
never get along to fast morse. The
only cure is to saturate them with
fast morse ; never mind if they cannot
read it, so long as they sit for a few
hours with the telephones on. Appar-

D E

- ke
ELEMENT

CHARACTER
SPACE SPACE

WORD
SPACE

Correct spacing is vital to good operating. As is shown by this graphical key (reproduced from the Wireless World Morse Chart),

the dot is the basic unit.

The dash is equal in duration to three dots.

Between the elements of a character, spacing is one

dot ; between characters of a word, three dots ; between words, five dots.



ent stagnation may last for many
days, but as a rule the trouble dis-
appears within a week. It is the in-
structor’s job here to encourage and
help the students by any means he
can, such as sitting with them and
effortlessly writing down in perfect
handwriting a burst of 35-w.p.m.
copy, which sounds to the trainees very
fast indeed. When they see it can be
done they soon make up their minds
to get over the turning point, for that

is what it is—the change from novice-

to semi-expert. The trouble is to get
instructors who can do this, and who
~can convey that nonchalant air of
quiet efficiency. I have not noticed
this psycho-state amongst women.

‘Details of Tests

All my tests were taken on five-
minute transmissions counting five
letters to a word ; any errors over ten
for the test would mean a wash-out
and a slower transmission to be taken.
1 also had tests on mixed figure-
cipher-plain copy, for which a formulp
had to be applied to obtain the re-
sultant speed. Comparisons with
separate tests showed almost no dif-

ference. The formula for this *‘ mixed
pickle ” (as the students called it)
was :——
2%
X~
13
T -

where x is number of groups (five-

Wireless Worid
T is time in minutes. It was very un-
popular!

The following table gives the weekly
progress of men trainees doing not
less than six hours’ receiving and one
hour sending practice daily after the

first four weeks, under fairly rigid
supervision, ’
| . -
Week, | Sending (w.p.m.). | Receiving (w.p.m.).
1 - 6.8 3
2 9 4,8
3 10.6 6.5
4 12.2 8.2
5 12.7 0.9
6 15 115
7 16.2 13.2
8 Y 149
9 17.8 16.3
10 - 18.4 17.4
11 19 182
2. 195 18.8
3 : 20 14.3
14 | — ©20
Progress in sending is, of course,
more rapid than in receiving. The

table applies to plain language tests,
counting five letters to a word.

Radio Receiver Circuits Handbook, by
E. M. Squire.—In this book, which is
a-second edition, a summary of the gen-.
eral theory of the most important and
commonly used circuits in modern radio
receivers is presented. Notes are given
on the best methods of operating the
circuits described and on the faults most
likely to occur in them.  For ease of
explanation the radio receiver is split up
into stages.. The book does not attempt
to be in any manner mathematical, treat-
ment of the subject matter being entirely
from the practical angle. Pp. 104. 50 dia-
grams. Sir Isaac Pitman and Sons, Lid.,

letter, figure and P/L Uroups) and  Parker Street I\mgsway, W.C.2. Price 5s.
' i

BOOKS ON WIRELESS :

issued in conjunction with ““ Wireless Worid” i

' Net By !

Price Post !

“ FOUNDATIONS OF WIRELESS " by A. L. M. Sowerby )
M.Sc. Third Edition revised by M. G. Scroggie B.Sc., !
AM.LE.E. . 6/- 0,4 !

' RADIO LABORATORY HANDBOOK ” by M G Scroggie, ) H

! .S¢.,, AADMLLE.E. Second Edition Revised and Enlarged ... 12/6 12,11 !
{ ‘ WIRELESS SERVICING MANUAL,” by W. T. Cockmg, ) !
i AM.LE.E. Sixth Edition Revised and Enlarged ... 76 7:10 ]
‘“ HANDBOOK OF TECHNICAL INSTRUCTION- I‘OR i
WIRELESS TELEGRAPHISTS,” by H. M. Dowsett, !
M.LE.E., F.Inst,P., M.Inst.R.E., and L E. Q. W alker, H
A.R.C.S. Seventh Edition . 27/6 28/3 )

“ WIRELESS DIRECTION FI’\YDH\G i bv R. Keen, B Eng. ) ) )
Hons. Sheffield, A.M.L.LE.E. Third Edition ... 27/6 28/3 ;

‘* RADIO DATA CHARTS,” by R. T. Beatt), l\rI A., B, E D. Sc - }
Second Edition Revised . . 6/- 6/3 :

“ TELEVISION RECEIVING EQUIP\’IE\IT " by\V T. Cocklns, '
A.M.LE.E, . 8/6 9/~ ;

‘“ RADIO INTERFERENCE SUPPRESSIO\ ? by G01 don }

W. Ingram, B.Sc. . . 5/~ 5/4 ]

* LEARNING MORSE," Nmth detxon o6d. 7id. !

' RADIO DESIGNER’S HANDBOOK,"’ Edited by F. Langtord H
Smith, B.Sc,, B.E. ... .. 10,6 1171 !

“ WIRELESS WORLD " GREAT GIRCLE PROJFCTION !

" MAP 2~ 2/3 !
B.V.A. LIST OF EQUIVALEVT AND PREFERRED - . - )

e ALTERNATIVE VALVE 1/~ 11 :
1

i - Obtainable from Leadmg Booksellers and Railway !
Bookstalls or by post (remxttance with order) from :

)

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E,1 ]

N 1}

1

SO |
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GALPINS

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

‘Phone : SLOUSGH 20855 TERMS : Cash with order

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

EX-G.P.0. MORSE INKER AND TAPE RECORDER,

| icomplete with actuating relay and tape recl, mounted on

mahogany base, clockwork medel in good clean condition
and perfect workmg order. Price £72, carriage paid.

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

ELECTRIC LIGHT CHECK -METERS, well-known m'll\cr:
first-class condition, electrically guaranteed for A.C.
mains 200/250 volts 50 cy. 1 phase 5 amp. load 10/~ each;

10 amp. load 12/0, carriage 1/-.

D.G. ELECTRIC LIGHT CHECK METERS, 200/250 volts
8 and 10 amps., in new condition and clectrs cally” perfect.
7/6, post 1/-.

AUTO. CHARGING CUT-OUT AND VOLTAGE REGU-
LATOR, ex-R.A.F | suitany dynamoup t0 20v. at 15 amps.,

fully anjuatable with wiring instructions.: complete in
metal case. 3/, post 9d.

X-RAY TRANSFORMER 110/220 v A.C. input ; - output
45,000 volts at 7 m)lhamps as new, small portable type.
21 2/10/-, carriage forward.

-AUTO TRANSFORMER, 1,500 watts, tappings 0-110-200-
220 and 240 volts for step—up or step-down. Price 25,
carriage paid.

best

LARGE TRANSFORMERS for rewinding, rating unknown,
size: 1 kW. auto. Price 17/6, mmage pald

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

HIGH FREQUENGY TRANSFORMERS, 75 v. A.C. input
at 300 cycle:; output 5,000-0-5000 v. at 500 watts,
Price 45/-, carriage forward.

ROTARY CONVERTOR, D.C. to D.C.; input 220 voits
D.C.; output 12 volts at 50 -amps. D(, ball bearing,
condmon as new. Price #£10. carriage Iorward or 17/6
pass. train.

DOUBLE OUTPUT GENERATOR,
bearing, maker “ Crypto ”; output 60 volts at 5 amps.
and 10 vo'ts 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 3,000 1, p.m. ; self-
exciting, condmou as new. Price £8, carriage forward, or
15/~ passenger train.

TRANSFORMER, input 230 volts, 50 cycles; 1 ph.; out-
put 1,100-0-1, 100 volts at 220 m]Jlmnps and 6 volfs C.T.

three 'ames, earth screen, wound to B.S.R, weight 32 lbs.
Pricc £6 corriage passenger train 7/6:

MOVING COIL METERS, high grade, 2}in. dia., panel
mounting, recading 0~} amp. or 0-1} amp., full “scal
dell:ction 15 mxlhamps Price 26/~ either model, post free.

MOVING COIL METERS high grade, 2}in. dia., pancl

mounting, read'ny 0-8 volts or 0-120 volts full scale
deflection 5 milliamps. Price, cither model, 32/6, post free.

MOVING COIL METERS, dia, flush
mounting, reading 0-50 miiliamps., reading 0-5
milliamps., 60/=, poct frec. ) )
INSTRUMENT METAL RECTIFIERS, in good working
order, 5 M/A output. 12/6 each post free.

WESTECTORS, Type W.6, perfect. 5/6;, post frec.

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

MORSE KEYS
as new, very solid construction, good contacts.
post free.

20 V. D.C. MOTORS, corapound wound, 1/20th h,p., spced
2,000 r.p.m., totally enclosed, ball bearing, rating 3% amps.,
#-really high-class job in new condition, make good
Price 30/-, carriage paid.

shunt wound, ball

high grade, 2n.
50/- -

high grade ex-Naval service keys condition
Price 15/=.-
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Letters to the Editor

Cheaper - Hearing Aids

Is Wired Wireless Wanted 7 ¢

Are Service-men “Engineers”?

“Hearing Aids for the Million”
CERTAINLY agree with Mr, Balbi
that what is required to-day is a

first-class hearing ald at a reasonable

price, such as an- average man can
afford.

I consider that the various hearing
aids are at present much too expensive,
and some effort ought to be made to
mass-produce them at a very much
lower figure.

It would be very satisfactory if the
large wireless companies would take
up the matter, and mass-produce
hearing aids based on the best points
of all the existing types.

There is also an urgent need for
standard batteries of first-class quality,
and they should be mass produced
also.

Such an arrangement should not
be beyond the powers of scientific
instrument makers and designers in
this Year of Grace 1942.

) MONTROSE,

President: The National Institute

for the Deaf.

s HAVE read with interest Mr. Balbi’'s

recent ‘article on hearing appliances

in your publication.

if and when the wireless industry
turns its attention to the manufacture
of valve hearing aids, I hope con-
sideration will be given to the standard-
isation of such parts as plugs, fittings
and batteries by some independent
body, so as to avoid the confusion
and irritation to the deaf which prevail
to-day through the lack of such co-
ordination.

G. W. TILBURN,

Acting Secretary ©: The National

" Institute for the Deaf.

R. BALBI, writing in the May
issue, touches on very dangerous
ground when he suggests mass pro-.
duction and distribution through wire-
less dealers:
The average \\1relcqs dealer, with
a few exceptions, is a salesman,
interested in sales rather than techni-
calities. He wants good sets, with a
fair profit, and no ““ comebacks.” To
expect him to carry stocks of hearing
aids, prepare himself to deal with
their care and upkeep, and alove all
to deal with deaf people in the manner
they require, is, to my mind, asking
too much. A deaf person requires
" far more tact and reasoning with thar®
the wireless dealer has time for,

There is another side to the case
which Mr. Balbi, in his eagerness for
low priced mass-produced apparatus,
seems to have forgotten. No two deaf
people require exactly the same treat-
ment, and hardly any require mere
amplification, but rather correction
or help in some part of the audio-
frequency scale. It is too much to
expect them to be helped by an “over
the counter ” sale.

The present position of the hearing-
aid market is far from satisfactory.
I have had over ten years’ experience
in the trade, and being deaf I use an
aid myself, and T can safely say that
amongst well over a dozen different
types which I have tested only three
are worthy of the name ; of those two
are valve types and one carbon.

: R. W. LOWDEN.

Camberley, Surrey.

Wired Wireless -Broadcasting

MINORITIES always have been,
and always will be, noisy. That
small section led by Mr. P. P. Eckersley
which is setting up a clamour for
“ wired wireless” is no exception.
Amidst all the clamour, however, is
the wunmistakable sound of an axe
on a grindstone. Ts the ground being
prepared for vested interests ?

If wireless transmission had failed
to bring to the average listener an
adequately acceptable version of the
broadcast programme there would be
a case for the so-called wired wireless.
No one, not even Mr. Eckersley, has
said that the wireless propagation of
programmes is a failure. The mass-
produced type of radio receiver
has faults of which we are all well
aware, but I am sure that these faults
will be rapidly eradicated when science
returns to peace-time pursuits. In
any case the shortcomings alluded to
are not  of sufficient magnitude to
prove the ““ need ” for wired wireless.

One of the main planks in the plat-
form of the wired wireless party is,
“ Clear the air for essential services.”
This is undoubtedly a clarion call,
calculated to evoke a response from
the average patriotic citizen but—
does not bear investigation.

In the first place, broadcasting
itself is deemed by the Ministry of

The Editor does not necessarily endorse
the opinions of his correspondents

TR |

Information to be an essential service,
so presumably it must go on.
Secondly, although there are more

‘service transmitters (Allied and enemy)

on the air now than at any other time,
it.is quite wrong to hint that the
number of broadcast stations would
require to be reduced in order to make
way for more Service stations. The
radio spectrum is ““as wide as the
ocean”’ and {from recent practical
experience and from information at
my hand I have no hesitation in saying
that there is more than room for all.

Recently we have been asked to
contemplate a post-war world filled
with ““ jostling side-bands.” Are we
fighting this war in ordér to achieve
chaos ? Surely not. International
agreement in any sphere will, T trust,
mean very much more than it has
done in the past, otherwise we shall
have another war on our hands before
many years.

Wireless broadcast is far-reaching
and is as universal as the very air
which we breathe. Wired broadcast
with its limited selection ceases to be
a ‘‘broadcast” at all since 7t is
diverted only to certain reception
points and consequently carries some
curtailment of the freedom of the
individual as well as the danger of
exploitation. A, REDPATH.

Edinburgh.

Status of Technicians

R. C. S. FOWLER (June Wireless
World) suggests that there are
many who describe themselves as
radio enginecers who have merely
a good practical knowledge of a few
commercial receivers and are able to
locate and repair the faults that occur
in these sets.
In my opinion those who can locate
faults, repair, modify, adapt and
obtain as good or better performance

from a receiver than when new, are .

entitled to describe themselves as
radio engineers,
Plymouth. E. J. ELLIOTT.
[We recognise that high standards of
intelligence, knowledge and training
are needed for the competent mainte-

nance of all kinds of wireless apparatus,

and have often urged that those
qualified for such work deserve a
higher status than they generally
enjoy at present. DBut we cannot
agree that it is desirable to extend
the generally accepted and {airly



precisely  defined  meaning of the
word ‘“ Engineer 7’ to cover all those
engaged in such work. Admittedly,
“ Service-man ”’ is not an attractive
designation ; a better word is wanted.
—Ebp.].

Valve Equivalent Circuit

HE author of this article . (May

Wireless World) seeks to show
the limitations of the equivalent
circuit for a valve amplifier. If,
however, the equivalent circuit -is
restricted to the alternating com-
ponents of the voltages and currents
a true “ equivalent " is possible. .

The valve circuit of (a) with: AC

voltage of V_ applied to the grid is-
the equivalent of an .alternator, the’

EMI' of which is equal to pV, volts
and having an internal
resistance of », ohms. The equivalent

E= ,Lt\/g‘

(b)

(a)

circuit is shown at (b} and it will -be.

seen that the points C and B are at the
same AC potential and the potential
diffevence between A and C is the
same as the voltage developed across
the load resistance R. These are
exactly similar conditions as exist
in the actual valve circuit.

Alternating component of anode
current, i,, is given by Ve

W EE Ry a@r o B 3 + R'

Voltage across load resistance = 4,R
¢V, R 3
TR (1)

= .o

Ya + R
Voltage across A and C
= uV, — 70\’/ 0.
M‘j” PV - Ty

9T AR

¥y
'/lV y<1 —; m) . . (2)

- The expressions (1) and (2) give
identical numerical results. Further,
the vector diagram of the equivalent
circuit shows that the voltage across
the valve (uV, )
with the voltage across the load, 7,R.

If R is zero, 7, remains unchanged
and (uV, —i,%,), the voltage across
the valve, becomes zero. In the Same
way, the PD of a short-circuited
battery or generator is zero but the
internal resistance is still present and
the whole of the EMF is required to

~armature -

— 1,#,) is in antiphase .

Wireless \Vurld

overcome the internal voltage drop.
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W. H. DATE.
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The Po’:yfechnic,
London, W.1.

THANK your correspondents for

pointing out in no uncertain terms
the fact that I committed a serious
fundamental error in removing the
source of EMF of the valve generator
from the valve whilst leaving its
internal -resistance -behind. I must,
however, disabuse ‘ Cathode Ray "

of the notion that I-am in the habit"

not only of doing this, but of adding
to the sins of which 1 have already

been found guilty by connecting a-
large condenser across.the disembodied:

source of alternating EMF. What
most  ‘‘ reasonably alert classes
realise is that the valve equivalent
circuit does not -account for the power

~ transformation which takes place upon

application of a voltage to the grid of
a valve. . While congratulating
“ Cathode Ray® on his fortunate
upbringing, T hope he will at least
cede me this ;- that on the fundamental
question of power the * equivalent
circuit 7 is definitely not equivalent.
Its use would lead one to suppose that
a valve delivering AC power to a load
was also suffering an increased internal
loss, whereas, of course, its internal
loss is reduced by the amount of AC
power appearing in the load. The
idea of a negative 'dynamic resistance
was put forward by me in order to
provide a theory which would satisfy
the question of power. It was not
my object to cause students’ heads to
reel, neither did I suggest that calcu-
lations were m any way expedited
by the use of this concept. Approxi-
mate mathematical formulae are fre-

quently extremely useful, but their

application must obviously be re-
stricted to those cases in which the
assumptions and approximations made
are justified. My object was to point
out such limitations in the simple
equivalent circuit of the valve-~not to
condemn its legitimate use. The
expression 180 deg.. out of phase, as
used in my article, should not have
caused any confusion.

Evidently Prof. Howe agrees with
the non-equivalence of the simple
circuit from the power point of view,

_since he re-states the relevant argu-

ments. Although somewhat scathing

in his denunciation of my cavalier.

treatment of the valve generator he

takes far greater  liberties. .than I

should have dared in discarding it

completely and substituting a special

device for converting DC power into

AC. HAROLD J. BOYLAND.
London, S.E 21.

The ¢ Fluxite Quins > at work

*“No time for larking,”" EH quipped.
Yelled Ol, ** 'm not larking—!"ve slipped !
Hey, quick—hold me tight,
You'il lose me—and FLUXITE,
Then you lot’ll be properly pipped 1>

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.

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

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

Of Ironmongers—in

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

-----------------------------------------------------

TO CYCLISTS ! Your wheels wiil
NOT keep round and true uniess 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.

S e T e T T ] AN NN YW

THE FLUXITE GUN'

puts Fluxite where you want it by a sim-

ple pressure.

Price 1/6, or filled 2/6

FLUXITE LTD.
(Dept. W.W.},
BERMONDSEY
STREET S.E.r.

o

ALL MECHANICS W/ZL HAVE ®

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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S the second part of your question
is the easier, we. shall deal with
it first. The answer is, Yes!

Nikola Tesla, the celebrated Serbo-
"American engineer, remembered

chiefly for his induction coils, carried

out large-scale experiments with it in
Cclorado towards the end of the last
century. ’

- Backed by Pierpont Morgan and the

Canadian Niagara Power Company,

he ‘built on a high plateau a station
with an aerial 70 metres high. He
claimed that his transmitter could
bandle a power of 200 kW ; yet this
can hardly have been a continuous
rating, as valves were not yet known.

Huge induction coils and spark gaps

were his means of - producing RF
energy, and he employed long waves
- of about 20 km. wavelength. Using

only 15 per cent. of full power, he
succeeded in operating light bulbs and
small motors at a distance of 15 miles
from his transmitter. The receiving
aerial was a short length of wire or a
small raised metal plate connecting to
a series resonant circuit consisting of
a large tuning coil, the load, and a
counterpoise plate or earth,

As a result of this and other experi-
ments, Tesla took out numerous
patents for ‘‘wireless transmission of
electrical energy over great distances.”’
Friends backed him in his scheme for
an electrical ‘‘world system.” But
let Tesla explain its purpose in his
own words, which are to be found in
the Electrical World and Engineer of
March s5th, 1g04. He proposed to
‘“ distribute 10,000 h.p. under a ten-
sion of over 10% volts,”” which he
claimed to be ‘“able to- produce and
handle with safety. This energy will
be collected all over the globe, prefer-
ably in small amounts, ranging from
a fraction of one to a few h.p. One
of its chief uses will be the illumina-
tion of isolated houses.”

Now Tesla’s conception of wireless
waves had been anti-Hertzian, i.e., he
did not agree that they were electro-
magnetic waves, having the properties
of light. Indeed, whereas Hertz had
been working with the now resurrected
decimetre wavelengths, Tesla’s waves
were many kilometres long.
stated that by choosing a frequency
such that the earth’s diameter became
an odd multiple of a quarter-wave-
length, stationary waves appeared on
the earth’s surface when he trans-
mitted. We may take it in the light
of modern ideas that this was due to
interference between different ground
waves. Energy could thus be obtained
by connecting two points on the earth
at different potentials, preferably in

v BrAINS L TUSE

Tesla -

" the lead, given
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Solution to Problem No. 2
(See page 161)

an antinodal zone, i.e., a zone where
the alternating potential diflerence
had maximum amplitude. Tesla put
it down to human stupidity and vested
interests that his scheme was not at
once applied in practice.

-1t is, of course, true that a hypo-
thetical power company radiating its
product in all directions would bave
some difficulty in tracking power
thieves, but the scheme might well
founder on the rocks of more funda-
mental difficulties: these are, in fact,
the problems of to-day’s power com-
panies, i.e., chiefly the problem of
fluctuations in demand, increased
manifold by the characteristics of the
radiation field, and the need for fre-
quency changing. For even with
Tesla’s moderate frequency of 15 ke /s
(A=20,000 m), it would be necessary
to use frequency multiplication be-
tween the generating house and the
transmitter, and again between the
receiving aerial and consuming device ;
though as the latter might utilise the
RF cuergy directly, frequency division
at the ‘receiver might be dispenszed
with. ‘

Inefficiency of Wireless

Let us compare the overall effi-
ciency of a wireless system with that
of wired power transmission. The
main factors involved are as follows : —

1. Conversion of DC or 50 c¢/fs
energy into energy at radio-frequency :

78.5 per-cent. is the best figure obtain-.

able from class C push-pull amplifica-
tion, neglecting heating and excitation
energy.

2. Trausfer of energy from amplifier
load circuit into aerial: the theoretical
maximum is 50 per cent., assuming
correct matching. Neglecting losses in
the aerial and, for the momient, losses
in the field, the next problem is to esti-
mate the efficiency of reception:—

3. This is the inverse of 2z, i.e.,
transfer of energy from the receiving
aerial to the load or frequency divider.
In view of reflection losses, only half
the abstracted energy is passed into
proper matching;
hence the efficiency is 50 per cent., as
in 2.

4. Conversion of RF energy into 50
c/s or DC energy. This may not be
absolutely necessary, as mentioned
above. ‘Anyway, no figures being
available, let us assume the same as
in (1), that is, 78.5 per cent. efficiency.
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Hence, the overall efficiency of ous
system is 78.5x 50X 50x78.5=15 per
cent., compared with well over go per
cent. for wired power transmission.

The foregoing assumes that all the
energy radiated by the transmitter is
absorbed by the receiving aerial, so
the energy would have to be confined
to a narrow beam no wider than half
a wavelength by the time it reached
the receiving aerial. This involves
the use of reflectors and UHF to mini-
mise reflector size, thus restricting the
system to point-to-point operation
over virtually an optical range. Yet
this would spoil the project of one of
its main charms, i.e., wireless power
distribution over a wide area. Further,
although short waves are used greatly
in long-distance communication, a
power system could not afford the
uncertainties and losses of reflection at
the ionosphere on which SW transmis-
sion relies for bridging large distances.

Hence, it is necessary to return to
Tesla’s long waves, as these are guided
by the earth’s surface in their propa-
gation. Unfortunately, even if losses
due to this guide and radiation into
the ionosphere were negligible, the
energy density of transmission falls off
inversely with distance.

Although it is conceivable that by
utilising yet untapped reservoirs, e.g.,
tidal currents, for generating elec-
tricity a much lower overall efficiency
than 15 per cent. could be made
acceptable on economic grounds, the
‘“ service area,’’ i.e., the area in which
the energy density would be sufficient
to light a few lamps at least, would
be diminutive. Again, a heavy con-
sumer would upset the field for miles
in the vicinity. Then there is the
question of interference with the com-
munication bands. There are further
difficulties, but we leave them to you
tc think of, and to solve along with
the ones indicated by us.

In conclusion, we must admit that
we have heard of only two other ex-
periments with wireless power trans-
riission : some time before the war, a
Continental broadcasting station dis-
covered and prosecutéd a man for
using some of its energy to light his
house, only a few hundred feet from
their aerial mast. Although he was
probably only poaching on the near-
field (induction) and not on the radia-
ticn proper, the court’s judgment went
against him.

The other "experiment made in the
U.S. was one in which intensive

‘radiation produced an artificial aurora

‘n an enclosure filled with moist air.
So there is -an idea for city lighting,
when victory is won!



Radio Compactum for Ships

Installation Work Abolished

S in the case of the domestic wireless
A receiver, a ship’s wireless equip-
ment started life as a collection
of bits and pieces connected together
by odd lengths of wire; but whereas
the domestic receiver has long since
evolved into a compact unit all ready
to be brought home and plugged into
the mains, it is only recently that
this degree of evolution has been
achieved aboard ship. In the case of
a ship it has been mainly the trans-
mitter that has consisted of a number
of separate instruments screwed to
deck or bulkhead, as the receiving
portion of the apparatus achieved
unity in the years following the last
war. )

The fact that radio equipment has
always consisted of a number of
separate parts has meant that it
always took a considerable amount of
time and labour to install. This has
not been entirely the fault of the radio
designer, since the size and shape of
cabin allocated to wireless, even in
ships of the same tonnage, has varied
greatly. All this has been altered
overnight owing to the emergency
programme for building cargo ships
which has been formulated by the
Maritime Comumission of the U.S.A.
as part of that
country’s mnational
defence pro
gramme.

The production of
standardised cargo
ships has led to
the development
by the Federal
Telegraph - Com-
pany of what, ac-
cording to a recent
edition of Elec-
trical Communiza
tion, may be termed
a plug-in  ship’s
radio  transmitter
and receiver, inso
much as the whole
apparatus is built

In this one unit is
embodied all the
radio gear for acargo
vessel, including
even the operating
table, Itisintended
to save valuable time
in installation work,
as only aerial, earth
and mains connec-
tions are necessary
to complete the job.

as one compact unit, even including
the operating table, and it is virtually
only necessary to move the unit into
the wireless cabin, eonnect up the
aerial and earth, and plug into the
ship’s mains. Thus installation work
is virtually abolished, as the simple
operations just mentioned only take a
fraction of the time that was normally
devoted to putting wireless apparatus
in a new ship. . ‘

Emergency Crystal
Receiver ‘

The Federal Company’s apparatus
consists of a 300-watt transmitter. A
separate converter driven by batteries
can be used for emergency working,
the output then being 50 watts. The
transmitter is so arranged that it can
be quickly switched over to give five
different wavelengths between 600 and
850 metres, but the receiver tunes
continuously from 450 to 2,000 metres.
A crystal receiver is also fitted to meet
the requirements of the law, which
also calls for an auto-alarm device.
DF is also included. All panels are
hinged so that the apparatus is readily
accessible for maintenance, this again
saving a tremendous amount of time
and labour when servicing is needed.
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50w. AMPLIFIER CHASSIS

f\\pai.r of matched 616 s with 10 per cent. negative feed-back is fitted
in'the output stage, and the separate HT supplies to the anode and
screen have better than 4 per cent. regulation, while a separate
rectifier provides bias,
The 6L6’s are driven by a 6F6 triode connected through a driver
T ating feed-back. This is preceded by a 6N7.
electronic p:uxlng for pick-up and microphone. The additional
GIj‘a operating as first stage on microphone only is suitable for any
microphone. -A tone control is fitted and the large eight-section
output transformer is available in three types:—©-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 wil' deliver the full response
(40-18,000 -¢/s) to the lond speakers with extremely low overall
harmonic distortion.

CHASSIS with valves and plugs .............. £17 10 0
Moving Coil Micsophones .. £5 50
Chrominm Mic-ophone Siands, from .......... £1 5 0

Many hundreds aiready in use

15w. AC & 12-VOLT DC AMPLIFIER

¥

TYP: CP20
This small Poriable Amplifier operating either from AC
mains or 12-volt battery, was tested by the “ WIRELESS
WORLD,” October 1st, 1937, and has proved 5o popular
that at customers’ demand it remains unaltered cxcept
that the output has been increased o 17.2 watts and the
hattery consumption fowered to 6 amperes. Read what
the “ Wireless World ” said :—

“ Durng tests an output of 14.7 watlts was obtained without any
trace of distortion so that the rating of 15 watts is quite justified.
The measured response shows an upper limit of 18000 ¢/s and a
lower of 30 ¢/s. -1ts performance is exceptionally good. Another
outstanding feature is its exceptionaly low hum level when AQ
operated even without an earth connection. 1In order to obtain
the maximum vndistorted output an input to the microphone jack
of 0.037 volt was requived. 'The two independent volume conirols
enable one to adjust the gain of the amplifier for the same power
outpuat from both sources, as well as super'mposc one on the other
or fade out one and bring the other up to full volume. The secondary
of the output transformer is tapped tor lond speakers or fine
impedances of 4, 7.5 and 15 ohms.” Prices

AC and 12-volt CHASSIS with valves, ce. ... 332 12 O
AC only CHASSIS with valves, efe. £8 18 6
Gauze Case for either chassis, 12/6 extra.

Pluc 259, War Increase on all a-ove prices.

Orders can only be tod azainst Gov ¢ Cont

Vortexion Ltd., 257, The Broadway,
Wimbledon, S.W.19. ’Phone: LiBerty 2814
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Tap Water or Distilled ?

IN all the textbooks and the popular
handbooks - you’ll find it laid
down categorically that all kinds of
horrible things will inevitably happen
-to secondary cells if anything but dis-
tilled water is'used for mixing the elec-
trolyte in the first place and for top-
ping up the cells subsequently. I
wonder how .many writers of the
aforesaid books have founded their
heavy warnings against the use of tap
water on the results of practical ex-
periments. Most of them, T’ll wager,
have been content to bank on to what
others have written before them. Per-
sonally, I don’t think it matters two
hoots whether you draw your water
just as it comes from the tap or buy
it distilled from the chemist. I think
I'm right in saying that for years the
G.P.O. people have used tap water
widely for their secondary cells with-
out noticing any ill effects. Readers
will no doubt have tried both aqua
pura and aqua impura ; results of ex-
perience would be welcome. I, per-
sonally, never hesitate to use tap
water -unless it’'s of the very hard
variety. Even then all seems to be well
if you boil it first and allow it to cool
and settle before putting it into -the
cells.

"Ware Lights

Have you ever seen or heard an
accumulator explode? . I have, and,
believe me, it's literally a shattering
experience. You may get away for
years with striking matches or smok-
ing cigarettes mnear accumulators
charging on the bench ; but it's a risky
thing to do. Iydrogen may be given
off in considerable volume, and hydro-
gen mixed in the right proportion with
air forms an explosive of no mean
potency. I mentioned this the other
day to a non-electrical friend who had
just pulled out his cigarette case in a
small room containing a number of
secondary batteries under charge.
“By Jove!’’ he said, ‘‘ that explains
a mysterious happening in my garage
just before the war started.”” He told
me that a-big starter battery was on
charge, standing on a table near the
wall. Suddenly there was a terrific
report ; the battery was shattered to
atoms and a hole was blown clean
through the wall of the garage. As,
luckily, no one was in the place at the
time, it can’t have Leen a cigarette
that was to blame. In all probability
the trouble was' caused by a smalil
spark at some loose contact.

Trouble Saving

LAST time T was at home for a brief

spot of leave I put in a trickle-
charger for the accumulator of the
battery-operated portable which my
better half regards as her radio stand-
by.” They’re not always easy to come
by, but you can find them if you look
around. Mine is a Varley, a neat,
compact little gadget that provides
for a charging rate of either 0.5 or
0.25 amp. Some people, I know,
hook up the {trickle-charger per-
manently to the accumulator and
turn it on with the latter in the normal
position in the set, but T don’t hold
with that. It is far better to take

.the accumulator out of the set-for

charging and to stand it during the
process on a tile, a piece of glass, or
an old. dinner plate. If you leave it
in its compartment, acid splutterings

" eventually play havoc with the case

of the set; the first intimation one
friend of mine (who did his charging
in the way I don’t recommend) had
that anything was wrong was when
he picked up his set one day and both
batteries fell out through the acid-

rotted bottom of their compartment.

A Good Investment

The trickle-charger is a sound war-
time investment for those who have
battery sets either for general use or
as stand-bys—and the number of folk
who do have them nowadays is pretty
big. It means a saving in both ex-
pense and trouble; you haven’t the
bother of carrying (in these days of in-

frequent deliveries or none at all) youre

cells to and from the charging station.
And the trickle-charger is the simplest
thing in the world to use. Just hook
it on and plug it in, stand your accu-
mulator on a plate or what not, switch
on and leave it to do its work. As a
precaution always wipe over the case
of the charged cell carefully before you
return it to its compartment, and keep
the terminals lightly Vaselined. T find
that the most satisfactory plan is to
own two small cells. Each does three
days or so in the set and then comes

GOODS FOR EXPORT

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

out for a day’s charging. The loading
of trickle-chargers is very small, and
they are a most economical means of
keeping filament batteries up to the
mark. They are so simple to use, too,
that I don’t think you’ll find much
difficulty in instructing even those
with the haziest knowledge of elec-
tricity in their handling.

"u “m "a

Servicing After the War

ITH the numbers of men in all the
Services who have undergone
or who are receiving training in elec-
tricity and wireless, there 'should be
no dearth of first-rate radio service-
men when the war has been brought
to the successful end for which we all
long. We may now be going through
a rather irritating time, when radio
repairs take a long time, if we can get
them done at all. That’s because so
many of the men who would nowadays
be engaged in keeping the receiving
sets of the people in running order
have been called up for other service.
But any present hardships will be
amply compensated for when peace
returns. The man who was already
a service-man of sorts in peacetime
will have had in the Army a far moré
thorough training than ever he had
before, and he’ll return to civil life
thoroughly competent to do his job.
And thousands of others who, before
joining up, knew no more about a re-
ceiver than how to switch on and tune
in a broadcasting station, will leave
the Forces well equipped with theo-
retical and practical knowledge. One
can safely foretell a new era.

Queer Mixture

It is surprising to find to what a
diversity of callings of the most un-
likely sorts men belonged in civil life
who are now well grounded in theory
and wizards at spotting and rectifying
the most difficult faults. Recently
I heard a masterly disquisition on cer-
tain abstruse uses of valves given by
one who was a hatter in ‘' Civvy
Street.”” An ex-bank clerk disagreed
with him ably and successfully on one
point of advanced theory, and other
subsequent contributors to the discus-
sion who proved well versed in the
subject had been respectively a cinema
doorkeeper, a grocer’s assistant, a
classical scholar, a miner, a newspaper
reporter, an accountant, a draper’s
shop assistant, a horse-keeper and two
schoolmasters. One of the last had
been a teacher of modern languages,



the other of history. One of the best
radio trouble hunters I've come across
is an ex-policeman ; another worked on
a poultry farm. And I don’t suppose
that any of these fellows could have
distinguished three years ago between
a milliamp and a millimetre! They
should go back into civil life, if not
as radio professionals, at any rate as
radio fans. :

A Little Too Far

AT the beginning of the war German
radio propaganda was amusing in
its threats and exaggerations of any
achievements by its Forces. Then
it just became boring—a compound
of threats and abuse. Now it has
reached another stage—the stage: of
lies so whacking and so palpable that
one wonders whether even the gullible
inhabitants of the Reich can swallow
them. ‘° The important railway junc-
tion of Southwold’’ was pretty good.
That pleasant little town never had

more than a single-line light railway -

and for many years it hasn’t had a
railway at all. And what about ** the
great seaport of Ipswich, so big that
it is used as an alternative to Lon-
don’’? With things of that kind
flung out at every opportunity the
German radio broadcasts have just
become so exasperating that one can-

not listen to them. If I tune them in.

at all nowadays it is to see what they
hava: to say about some evént of which
I have first-hand knowledge. After a

_minute or so I move on to something
else, wondering what kind of mugs
they take their listeners for.

“Universal Circuits”
Diagrams Dissected for Study

NE of the most useful attainments for
wireless men is the ability to grasp
the essential features of a circuit diagram

at a glance. Familiarity with circuits .

does not in itself imply a deep funda-
mental knowledge of wireless technique,

but it does constitute a most useful |

foundation for a practical working know-
ledge of the subject. )

A novel idea for facilitating the study
of circuit diagrams is embodied in *‘ Uni-
versal Circuits,”’ by R. S. Roberts. The
publication comprises a 36-page booklet
of explanatory text with separate

‘coloured circuit charts of a transmitter, |
a . TRF receiver and a superheterodyne.

The charts are .provided with a number
of fold-up flaps on which various sections
of the circuit are printed to register with
the main part. Different circuit arrange-
ments can thus be studied; for instance,
four different systems of modulation are
shown on the transmitter chart. Tracing
of the various circuits—AF, RF, etc.—
is facilitated by.the use of a colour code.
“‘ Universal Circuits’’ costs 6s. 3id.
by post from the Northern Polytechnic,
Holloway, London, N.7. '
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'COMMUNICATIONS DEPEND....

ON SMALL
PARTS. ...

N countless instances quite in-
tricate pieces of apparatus are

‘ wholly dependent on the proved
%éce’ ~ reputation -and reliability of their -
A,@ ~ compenent parts, ,

All products from the House of Bulgin

are pre-eminent for superior design

BULGIN , o
FOR ‘ and workmanship and every article’

LAVMPHOLDERS bearing our Trade Mark has to pass
* The: largest and most extensive exacting and exhaustive tests during

range in the World., All kinds of

lamp-caps. are accommodated, in- the course of its production.

cluding M.E.S. and E.S.,"to B.S.5.98,

and M.B.C. (the new miniature ’ =

bayonet cap, single-contact). In the ‘

large range there is a full choice We ask the kind indulgence of the

of fixing-brackets  -strips, and -clips

both * live * and-* dead.' The screw Trade on delivery until peaceful

types are -made in rolled, drawn- .

and-embossed, spring-grip, etc. con‘ditions return,

A lampholder for every use.

“The Choice of Critics”

REGISTERED ¢« TRADE o MARK

A. F. BULGIN & CO. LTD,, BY-PASS RD,, BARKING, :ESSEX. ‘

TEL. : RIPPLEWAY 3474 (4 lines).



176

FR;\ME AERIALS

FRAME aerial suitable for mounting

inside the cabinet of a broadcast
receiver is combined with a transverse
winding which serves as an electrostatic
screen against local fields of disturbance.
As shown, the aerial windings L are
taken over dowel-pins D projecting from
a pair of skeleton frames F, F1, and the
screening wires S are wound over the out-
side of the frames at right angles to the
two longer sides of the aerial. The
screen winding may be earthed at one or
other of its ends, or preferably. at its

£

S
Electrostatically
screened frame
aerial,

midpoint, so as to reduce its average im-
pedance to ground.

Philco Radio and Television Corp.
(Assignees of W. H. Grimditch.) ~ Con-
vention date (U.S.A.), 5th June, 1939.
No. 541905.

ELECTRONIC RESONATORS

IN the Klystron oscillator,” waves of the
order of centimetres are generated by
first passing a stream of electrons through
a hollow resonator chamber which serves
to ‘‘modulate’ the velocity of the
electrons so that they become bunched
along the length of the stream. The
stream, in this condition, is then passed
through a second similar resonating
chamber®. This serves as a load circuit
to which the Dbunched stream delivers
poswer. .

If the second resonator is back-coupled
to the first, the system will build up con-
tinuous oscillations which are not sub-
ject to the same transit-time limitations
as the ordinary valve. The back-
coupling is usunally effected by a metallic
loop or link between the two resonators,
but since this is mounted inside the
evacuated tube it is difficult to adjust it
to feed back in correct phase.

According to the invention the back-
coupling link takes the form of a second
auxiliary stress of electrons which .is of
much smaller dimensions than, and flows
through the same resonator chambers in
the opposite direction to, the first or
primary stream. The phase and inten-
sity of the feed-back can then be flexibly
adjusted by controlling the voltage on
one or more of the electrodes of the
auxiliary stream. .

Standavd Telephones and Cables, Ltd.,
and W. T. Gibson. Application date,
28th May, 1940. No. 541529.

RECENT
INVENTIONS

A Selection
of the More Interesting
Radio Develoﬁments
ELECTRON-STREAM DEVICES

N the so-called Klystron tube, a stream
of electrons is subjected to control
fields which periodically advance and
retard the normal axial velocity of indi-
vidual electrons so that the originally
uniform stream is broken up into bunches
or groups which are equally spaced along
the axis of the stream and are then used
to shock-excite a resonator chamber and
so build up oscillations of very high

frequency.
The invention is coucerned with a
somewhat similar technique. Instead,

however, of using control fields to bunch
the electrons axially, they are subjected
to a longitudinal magnetic field and a
transverse electrostatic field whereby in
one section of the tube they are con-
strained to move forward in a helicoidal
path, ‘the transverse radius of which
varies periodically. In a second part of
the tube, which is subject to the same
control fields, the electrons which arc
then moving along a helix of increasing
diameter, are separated 'from those mov-
ing in a helix of decreasing diameter,
and one or other of them is utilised to
feed energy into a load circuit.

Standard Telephones and Cables, Lid.
(Assignees. of Le Matériél Téléphonique
Soc. Anon.) Convention date (France),
15th June, 1939. No. 541631.

ELECTRON MICROSCOPES

THE apparent brightness of the optical
image produced in an electron micro-
scope is increased, and an improved
resolution is obtained, by first reducing
the size of the image to increase its
brightness, and then viewing the reduced
image through a magnifying lens.

For instance, the electron stream pro-
duced by projecting an optical image on
to a transparent photo-electric cathode
is first focused by electromagnetic and
electrostatic fields so as to produce an
image of reduced size on a fluorescent
screen at the far end of the tube. This
image is then viewed through a lens.

The reasop given for the improvement
is that substantially the whole of the
energy contained in the electron image
is concentrated into a smaller area on
the screen, with correspondingly greater
brightness, while the amount of light
gathered by the lens. from an image
element on the screen increases with the
magnification.

Electric and Musical Industries, Ltd.;
J. D. McGee; and H. G. Lubszynski.
Application date June 27th, 1940. No.
542245. '

INTERFERENCE ELIMINATORS

" RADIO-FREQUENCY transformer

' coupling is adapted to discriminate
between the amplitude variations \in a
carrier wave due to ordinary signals and
those due to sudden or impulsive static .
disturbance, and to eliminate the effect
of the latter. Both primary ~and
secondary windings of the coupling are .
tuned, and each is shunted by a diode.
The diode shunting the primary or input’
coil is automatically biased to a point
where ordinary signal modulations have-
no effect upon it, whereas any impulsive
voltage causes it to conduct and so act
as a heavy shunt across the input circuit.
In other words, it operates as an ampli-
tude-limiting device.

The diode across the secondary coil is
associated with a load circuit bhaving a
time-constant such that signal fluc-
tuations of comparatively long duration
have no effect upon it, whereas compara-

‘tively short static disturbances cause it

to conduct and so short-circuit them-
selves. Each shunt diode is stated to
accentuate the action of the other, so
that the combination acts as an effective
“filter ”’ against the type of interference
mentioned. - ‘

Phiico Radio and Television Corp.
(Assignees of A. P. Montgomery.) Con-
vention date (U.S.A.), 13th lay, 1939.
No. 542077.

CONSTANT-Q INDUCTANCE

N  inductance of the varjable
permeability type is arranged to be
tuned over a wide frequency band whilst
maintaining a substantially constant
‘“ Q7 characteristic, i.e., without appre-
ciably altering the ratio of inductance to *

resistance.

The inductance consists of two coils,
one being wound omrr a former of smaller
digmeter than the other, so that the two
can be telescoped together. In doing so
they both move relatively to their re-
spective powdered-iron cores, the latter
remaining fixed inside a hollow sleeve
over which the movable formers slide.

In the position of maximum in-
ductance the two coils are most widely
separated from each other, but each fully
surrounds its own powdered core. In the
position of minimum inductance, the two

* coils (which are reversely wound) are

completely telescoped over a core of air,
the fixed powdered-iron cores then being
most widely separated from their respec-
tive coils.

Marconi’s Wireless Telegraph Co., Ltd.
(assignees of A. L. Rosenberg, [unior).
Convention date (U.S.A.) July zoth,
1939.. No. 5425371.

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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the ivon is hot . . .

We are striking now, to forge the weapons of victory at for our armies, our -ships, our hospitalé and our factories,
eyer-increz}sing speed! Weapons as modern as the it has provided the boon of X-rays; the many uses of
methods_now used to make them. The slow, deliberate the sound amplifier ; the efficiency of modern lighting ;
art-of the armourer and blacksmith has given place to the wonders of radio communication . . .and much more
the speed of the electric arc welder. In other ways, oo, besides. It'is an inspiring story of electrical achievement
electrical development has reﬁ'olutiogised our methods; in which the name of PHILIPS is outstanding.

PHILIPS

~ PHILIPS &

LAMPS ¢« RADIO ¢ 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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Wireless World

CLASSIFIED ADVERTISEMENTS. The charge is 6/-
for-each parigraph 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 August issue are ac-
cepted up to First Post on Wednesday, July 8th, at
the Head Offices of Dorset House, Stamford Street,
London, S.E.I, or one day earlier at provincial Offices.

THE PROPRIETORS retain the right to refuse or
withdraw advertisements at their discretion, They
are not responsible for clerical or printers’ errors
although every care is taken to avoid mistakes, Cheques
and postal orders should be made payable to lliffe &
Sons Ltd. and crossed. Notes are legal tender and
cannot be traced if lost in transit.

ADVERTISERS may have letters, other than circulars,
addressed to numbers at this office. The words Box
000, ¢fo ‘* WIRELESS WORLD ™ must be paid for
and a further |/~ added for registration and forwarding
replies. .

DEPOSIT SYSTEM. Full particulars upon application
to the Deposit Dept., *‘‘ Wireless World,”” Dorset
House, Stamford Street, Londen, S.E.l.

_’

Ode—

o
Portridge
No. 17
HOLIDAYS

No more rushing to the seaside,

No more wracking of our brains,

No more searching round for diggings,
No more panting after trains.

No more touring through the country
(No more petrol sees to that),

No more climbing towering mountains,
No more “* parking *’ dog and cat.

No more coming home to gardens
Nature-filled with self-sown seeds, 3
All the best plants burnt to blazes
Leaving only thriving weeds.

No more ‘““Where shali we go thisyear?”’
Stay at home and do your bit,

Sit and think of others working,

If you can’t think, well—just sit 1*”

N1

Makers of Transformers and Chokes
King’s Bldgs., Dean Stanley Street,
LONDON, S.W.l. ‘Phone: ViCtoria 5035
. -~

»—

[y
'

ARMSTRONG

A very Em'ted supply of

EXP48 COIL PACKS

covering 4-wavehands, have now become available and
orders will be executed in rotation whilst our stock lasts

Originally designed for use with our export chassis, Model EX P48,
which was 50 favourably reviewed in the October, 1940, issuc
of Wireless World, The Test Report said: % no difficulty
wag experienced in picking up American stations.” This assembly
is ideal {or constructing a modern receiver using English or Qctal
valves, or tuning unit to work with an amplifier. The short-
wave performance with the EXP48 coils is extremely high.

Sgeciﬁcaeion. EXP48 coil and switch assembly covering 13-45,
43160, 200-550, 1,000-2,000 m. Mounted on cadmium plated
sub-chassis with 4 position Yaxley type rotary switch., Medium
and long wave adjustable padders and fixed padders on the
ghort-waveé ranges, Each coil fitted with individual trimmer
and the whole assernbly wired up, Factory Blue Print giving
7-valve EXP48 circuit and values of eomponents FREE with
assembly. Price 35/-. Heavy Steel Chassis for use with above,
12in. x 9in. in. deep drilled and cadmium plated. Price 10/6.
465 ke. High ¢ QY LF. Transformers, Leitz wire wound and
fitted with ‘ron cores, in alumini cans, incor ting trimmers
with ceramic insulation, Tor use with the above. Price 18/6

per pair.
Glass Seales, 4 wave-bands, calibrated in station names and
metres, For use with the above. Price 3/1 .
A complete chassis, incorporating the above componepts, will
be gladly demonstrated at our Showroems and any tfechnical
advice given.
Deltveries should not exceed 7 to 10 days.
Al components advzrtised in June issuc ars still available,

*

ARMSTRONG MANUFACTURING CO.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7
: 'Phone : NORth 323
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Advertisers. and buyers are reminded that
under Defence Regulations 1939, Statutory
Rules and Orders 1940, Number 1689, a per-
mit (T 99 @) must be obtained before sale
or purchase of certain electrical and wireless
apparetus, particularly such wvelves and ap-
paratus as are applicable to wireless "trans-
mission.
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RECEIVERS & AMPLIFIERS—SECONDHAND, ETGC.
M.E. 69 and Speaker, black crackle, perfect;
nearest £50.—57, Briarlands Ave., Sale, Cheshire.

. . (1111
WV Selectivity TV, needs repairs; wanted,

Avometer, Avodapter.—7, Chapel St., .Port-
madoc. . {1090
10\n Croseciey, 18v, Mid-West, 5 bands, chassis and
. speakers;  offers.—Minor, ' 18, Broad Park,
Exmoulh. (1097
“7. ,\\')ORLI) quality, Superhet Unit with valves,

£7/10; Varley Permeability Tuner, with 2

var., LF.8., £1/10, AF.5 8/-; all
ingale, 113, Stockton Rd., Darlington,

ONNOISSEUR in Services Invites Offers for 2 Mag-
;yﬁr'ent Autoradiograms, 1939 Keates Hacker;
cost £298; Phileo De Luxe 1938 22-valve, cost £132;
consider selling chassis, changers, cabinets, separate.—
Box 2690, c/o” Wireless World, 4 (1096

perfect.—Night-
[1079

> Wanted
ROPITY 6, cood condition.~Particulars and price,
Poulter, 26, Oakbury Rd., London, S.W.6. {1071

RF}SE_LECTQR DB 20 or Peak. Deseribe quoting
sensible price.—Box 2686, c/o Wireless 1 orld.
o 1080
h(,phl)ll;\i\‘ﬂ Microphone and Amplifier, 1[1ndcr
£8; urgent.--Apply Riley, Michell House, Rugby.
o {1075
E Otier Cash for Good Modern Communication and
All-wave Receivers.—A.C.S. Radio, 44, Widmore
Rd., Bromley. . {9948
ANTED, high fidelity recciver, 5-6watis output,
and speaker.— Fairfield,” Sandiord Mill Rd.,
Cheltenham. > 115

ANTED, Hallierafter Sky-Champion or other
similar receiver.—Write, giving price, particu-
lars, de Mierre, 14, The Tything, Worcester. [1114

NEW or Used Receivers, Amplifiers, Meters, Con
.+ verters, Radio & Electrical -Accessories, = Very
high prices paid for really clean apparatus.— Phone"
CGerrard 4447, [e696

LONDON CENTRAL RADIQ STORES Will Pay
good prices for Receivers, Radiograms, Amplifiers,
Dynamos, Converters, Test Equipment, Electric Gramo-
phone Motors, and all Radio and Electrical Acces
sories.—London. Central Radip Stores, 23, Lisle St.,
London, W.C.2. Gerrard 2969, o836

) NEW LOUDSPEAKERS
AKERS SELHURST RADIO, the pioneer manu-
Iz}ctuxcrs of moving coil speakers since 1925.—
Bakers’ brand new surplus speaker bargains; every
music lover interested in realistic reproduction should
write for iree descriptive leaflet now; £3/10, brand
new super quality triple cone speaker, permanent
magnet model; limited number available under list
price, wide frequency range, even response, ideal for
quallty reproduction; leaflet giving constructional
details of an infinité bafle cabinet suitable for use
with thg above speaker free upon receipt of stamp.—
Bakers Selhurst Radio, 75, Sussex Rd., South Croydon.
[1101

., SECOND-HAND LOUDSPEAKERS
OIGY Twin; offers.—Pearson, Coupe Green, Hogh-
ton, Lancs. {1109

OIGT ILC. horn only., What offers?—Rushton, 42,
Broad Walk, Wilmslow, [1076

AKER Speaker, 1,250 ohms fd., curved 10in, cone,

B

£5/5, plus carr.—Goldthorpe, 46, Meadow St.,

Rotherham. {1107
. Wanted

EARL P.M.. with Transformer.—Box 2693, c¢/o

Wireless World. {1110

HALLICRA.FTERS 12in. PM-16 Dynamic Speaker
and Cabinet.~Price, details, 14, Common Rd.,
Evesham. [1091
UALITY Speaker and Telefunken ?.ck-up.—Details
and price, Beattie, Raikes Rd., Skipton. [1094
OLA G12 M. C. Spkr., preferably P.M., with or
preferably without trans.—~A. G. Forsyth, The
Tolt, Dormansland, Surrey. 086

ELECTRADI)

DYFAMO BARGAINS. Lucas-Rotax 6/12-volt, 8 amps., D.C. 3rd
brush, size 8in. by 4din.  dia., aerc
weight 11 1bs. For pulley or wind drive
0.K, Cost £10. Sale, 15/-. Hundreds
of other dynamos in stock.

G.E.C, DOUBLE CURRENT DYNAMOS.

6 volts and 600 volts, ball bearings
17 Ibs., 25/,

- SWITCH OXES. Lucas  8-way
change-over and fuses, metal cover, /6. 6-way Push-button Switches,
RALE, aero type, /9. Rotary Switches, R.L, 7-stud, boxed, 7/6.
A.C./D.C. MAINS MAGNETS, 2 wound poles, 110/220 volts, 7 lbs,
it /6. Magnet Drop Indicators, 2 volt, 2} ohm bebbin, hand
reset for bell calls, etc., or relay indicator, 2/6.

SOLENOQIDS for remote control, ete., 12 volts, }in, plunger, 2in. long,
copound wound, 6/6.

CIRCUIT BREAKERS. Various ianges, 1} amps. to 10 amps.
magnetic trip, ironclad, 85/«, Switchboard Breakers, 200 amp., cheap,
VARIABLE AIR CONDENSERS. §/W, .0006 mid, Type F in
Maker's carton, 3 6, Twin Triznmers on ceramie, 00012 to .00015 mid.,
8d. pair,

FIXED CONDENSERS. 2 mid.,, G.P.0, 2/6. H.T. mica, } mid,
4,000 volts, compact, 10/-. Large, 1 mfd., 2,000 volts, 10/8. 1 mid.,
6,000 volts, oil filled B.1 Condensers, 35/-. 2 mid.,, 4,000 volts,
cased, 45/~

INSULATORS. Large variety of all shape- and sizes, from egg and
shell for aerials to big Navy deck, cable cleats and pedestal. No lists
left, please specify wants.

GALVOS., ETC. Circuit testing, G.P.0., vertical, 835/-. Elliott, elc.,
Army 1108 in case with test rheo., M.C. meter, m/a. to 3 amps., 57/6,
Bridge Galvos., Sallivan Marine Mirror Galvo., vertical suspen., M.C.
£0/10/-. Tinsley Ballistic Susp. Coil Mirror Galvo., as new, £4/10/-.
Wheatstone Bridges, incomplete, G.P.O. -urplus, less coils and
plugs, 45/~

VALVES, General-purpose robust valves at a low price, “ Weco "
Peanut Midgets. 1-volt fila., 4-pin base, 3/8. Cossor 6-volt Power
Valves, AT40, 4/6. Both these are Triodes. Neon Lamps, standard
size, letter Cathodes, 230 volts, 2/6.

RELAYS. Single-pole No. 4A on-off, 2-voll, ‘phone {ype,
No. 6§ Relay Twin Bobbin, 6 volts, 25 m/a., S.P.C.0., 8/6. Eleclric
Counters to 9999, 5/-.

POCEET CLINICAL TEERMOMETERS, in metal case, useful in the
Service, 2/6.

FIELD ’PHONE CABLE. Singie or {win. In half mile recls,

CEILING ROSES, Forcelain, with 2 Seruijt couplers, make good con-
nect. boxes, /8 doz. .

EDISON STEEL CELLS. A.8, in stock, 35/-.

WAVEMETERS, ET(C. Buzzer and Heterodyne, less calibration
charts, 45/~ to £8/10/-. Radiogoniometer Direction Finders,
£4/10/-, Fultograph Spares, new. Chart Drum and Clip, 5/6.
Magnetic Clutch, 6-volt, complete, 25/~, 9in. Traverse Shalt, 4in.,
Lhreaded 120 to inch, with bearingz, 12/6. Stylus with carriage rods
and brackets, 7/6.. 5-pin Plugs with panel socket and cords, midget
type, pair, 4/6. iin. Drilled Alumin. Panel, 13in.x 6§in., 3/-.
Bakelite, ditto, 7{in. % 6gin,, 2/3.

AMPLIFIERS., Ix W.D. Portable, Mark IV 3-vaive Battery Ampli~
fiers, %in. x 9in. x 61in., double doors, mwbogany canvas-covered
metal-bound case. Fitted 4 transformers, 5-tap switch rheo., terminals
and sockets, Suitable for conversion for test set mike amplifier,
oscillator, ete., unused, 45/-.
WORKS SWITCHBOARD PANELS.
"and switches. Price on application,
MEGGERS, MORSE INKERS, GALVOS, WHEATSTONE
BRIDGES, KEYS, BUZZERS, FIELD TELEPHONES, CABLE,
GENERATING SETS, AND ENGINES,
CRYSTAL SETS, Need no batteries or mains,
case with coils for Broadeast, 15/-, post iree,
TURNTABLES,
post free,

5

Fitled circuit breakers, meters

Modet *“ B," mahog.

Bakelite 43 ‘n. diameter steel ball bearings, 2/~

Postage must be added to all mail orders.
Stamped  envelope  for «l  yeplies,

ELECTRADIX RADIOS

19, Broughton St., Battersea, London, S.W.8.

Railway Station, Queen’s Road, Baliersea, from Waterloo.,
Telephone : Macaulay 2159

Our Post War Delivery
Scheme

MAY SAVE YOU MONEY
see W.W,, May, p. 20

THE COURTS, SILVERDALE
LONDON S.E.26

°Phone : S¥Der ham 6666
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“fg\NTE:D, 500-1,000 P.M. speakers, with very
*1 sensitive cones, 2 ohms.—Hills {Patents), Ltd..
IHills House, Chenies Mews, W.C.1. {1069

NEW MAINS EQUIPMENT
ORTEXIUN Mains ‘Pransiormers, chokes, ete., are
supplied to G.P.0O., B.B.C., L.P.T.B.; why not
vou? Imitated but unequalled. Orvders can only be
aceepted against Government contracts.
VORTEXION, Ltd., 257, The Broadway, Wimbledon,
) _London, 8.W.19. 'Phone: Lib. 2814. {9942

OTARY Convertor, 6-8v. in, 300-600v. 30w. out,

- £5; wanted, D.0.60; meters.—Petty, Bentham,
Lancaster,

GRAMOPHONE EQUIPMENT .
ANSON Autochanger, 1939, plays 40 sides, motors,
pick-up perfect, mechanism requires adjusiment,
value over £150; £75, offers.—Box 2689, ¢/o Wireless
World. : {1095

. Wanted .
GOOD quality erystal or moving coil pick-up. State
price.~5, Sydenham Terrace, Newcastle-upon-
Tyne, 2. {1103

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

TEST EQUIPMENT
FFERS.-—Model - E665 Weston selective analyzer,
(:nm}')]ete, absolutely new.—Box 2688, ¢/o Wire-
less World. B {1089
OSSOR . Oscillograph, Mcdel 3247, 110-250v., con-
dition and perf. excellent; Nearest offer £15
accepted.— 5, Rectory Rd., West Bridgford, Notis.

TESTOSCOPE, used everywhere by radio service
engineers, makes 20 important tests. Send for
interesting leaflet ‘' R1.”—Runbaken, Mancheste[xi, 1.

074

Wanted

0O8SSOR Cathode-ray Tube 4in., type 3229\ or

similar, for use in Cossor Oscilloscope 3339. State
condition and price.—Box 2687, ¢/o Wircless Waorld.
’ {1087

DYNAMOS, MOTORS, ETC
A_LL ‘I'ypes of Rotary Converters, electric motors,
battery. chargers, petrol-electric generator sets,
¢éte., in stock, new and second-band.
ARD, 37, White Post Lane, Tfackney Wick, E.9.
Tel: Amhberst 1393, [os18

W’ .L. Rotary Converter, 230 DC to 230 AC, 50
YK ¢yele, 100 watts, £9.—Eckersley, 6b, Victoria Rd.,
Colchester. .[1083

ROTARY Converter, by Electro-Dynamics, unused,
2506 D.C. to 230 A.C. 200 watts, fitted filter unit
suppressors, size with portable cover, 18x14x12; sell
£25.—1owell, Asbfield House, Ashfield Rd., Torguay.

{1077
OTARY Converter, E., D.C. 230v.- D.C. to 230
A.C.. 100 watts, with filter, in case, £8/10;

‘others, all voltages, to 3,000 watts; also lighting sets

t0 5 kw.; motors, A.C. and D.C., to Sh.p.—Harris,
Strouds, Bradfield, Berks, {1088
Dynamos for Charging or Windmill, Lucas-

T
L Rotax, 6-12 volts 8 amps. D.C., 3rd brush, weight
11lb.. size 8in.x4Yin. unused ex W.D., cost £10,
to clear 17/- each, carr. paid; HL.T. and L.T. G.E.C.
double-end 6 volts and 60C volts, 17lb. ditto, 27/6
carr. paid.—Electradix, 19, Broughton 8t.,, London,
S.W.s. {9993
CABINETS )

‘N?E Regret That, owing to all our employees having

joined H.M. Forces, we are unable to accept
orders for cabinets except to callers. Limited stock

only. We have a large stock of radio components.—

1. L. Smith and Co., Ltd., 289, Edgware Rd., London,

W.2. Tel.: Pad. 5891. [9683
NEW COMPONENTS

’\, ICROPHONE., M.C., excellent response, plated

B\ case; £2/10; new.—249, Gristhorpe Rd., Selly

Qak, Birmingham. [1092

NERVICE Saopplies.—Card carton elect. condensers,
> 8mid., 500v., 4/-; 8x8mid., 8/-; can types, 16mid.
8/6, 16x8 mid. 8/6; Rola PM, speakers. 17/6; post
extra: send _for complete lists.—Radio Inst. Service,
116, Littleheath Rd., Bexleyheath. 1068

COMPONENTS-SECONDHAND, SURPLUS, ETC.
QOUTHERN RADIO'S Wireless Bargains.
i

7 /6.~»Assorted components contained in attractive
“/ permanent box, 2 volume controls, 9 assorted
valve hoiders, 12 assorted condensers, 8 resistances,
choke, wire, plugs, circuits, 7/6, postage 7d.; Ormond
Joudspeaker units, balanced armature, 4-pole, 6/6;
small anshrouded type, 3/-; Ace P.O. microphones,
complete, with transiormer, 6/6; Telsen No. & Radio
Magazines; comiplete with 4 circuits, 9d., post free;
wireless crystals, 6d. each, 5/6 dozen; Telsen binocu-
lar FL.F. chokes, 1/6; 75It. covered wire, suitable for
acrials, etc., 2/6
1 /64‘Magnets, very powerful, small circular mag-
/ nets, 1in. diameter; 34in. thick, 1/6 each.
15/- dozen; many more bargains for callers. Please
add extra for postage.
~NOQUTHERN RADIO SUPPLY Co., 46, Lisle St..
» London, W.C.1. Gerrard 6653. {1102
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A 65-watt |
SOLON

for general use

Thiz 65-watt industrial type SOLON
Electric Soldering Iron is fitted with
an oval tapered. bit —a shape
which is suitable for most general
work,  For specialised work the
) pencil bit model is recom-
mended, whilst bigger jobs call
{or the 125-watt or 240-watt
models,

Supplies of thesex various
models are only available
for essential war work, of
course, and due to heavy
demands it is necessary
to order well in ad-
vance to avoid dis-
appointment in

- delivery.

Details of this
and other models
_sent on request:

MADE FOR
USUAL
STANDARD
VOLTAGES

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

LEARN MORSE

THE ‘““CANDLER" WAY
%Read what these four Candler students sa

THE « KEY"” TO SUCCESS :
‘I should just like to state that to anyone desirous of
fearning Code quickly, the ‘Key' to success is given
right at the commencement of the Candler Junior
Course.”” Ref. No. 2102, /. H. L

1 AM VERY SATISFIED

““The whole course was a pleasure from start to finish,
without even a dull moment. | can confidently send
and receive at 20 words per minute. | am very satisfied
with th> tuition.” Ref. No. 2032, 0 . H. O
IN ONLY THREE LESSONS

‘| have only got as for as Lesson 3, but | can receive 12
w.p.m., and send much faster ' Ref. No. 4061, J. A. S.
A’ GOVERNMENT TELEGRAPHIST

‘1 had no knowledge of Morse whatever before taking
the Candler Course, | have now secured a Government
post as a telegraphist,”” Ref. No. 3171, R. G. S.
iIMPORTANT—You or any friend of yours in London can call
and inspect the originals of these and many other similar
letters from Candler students.

In the *‘ BOOK OF FACTS,” which will be sent FREE on
request, full information is given concerning the subjects
covered by all Candler Courses.

JUNI!OR Scientific Code Course ‘or beginners. Teaches
all the necessary code fundamentals scientifically.
ADVANCED High-zpeed Telegraphing {or operators
who want to increase their w.p.m. speed and improve
their technique.

TELEGRAPH Touch Type-writing for those who want
to become expert in the use of the typewriter for recording
messages. N

Terms : Cash or Monthly Payments. N
COUPON™™— ===
l Please send me a Free Copy of Candier '* Book of Facts.” l

NAME ...

Post Coupon in d. unzealed enve ope to London Mana er
THE CANDLER SYSTEM CO. (Room 35W), ‘
121 Kingsway, London, W.C.2

i Candler System Co., Denver, Colorado, US.A,  (742)

N

. A. RYALL, * Arnehurst,”” Marsh Lane, Taplow,
Bucks (late Ryall's Radio, London}, offers radie
components; post free,
.CC. 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., no sets, 3 for 1;3.
RESISTA;\'CES, well known malke, li-watt, 1 meg.,
1/3 dozen, 10/- gross. Insulating tape, 20z, reels,

1/3 1b.
OLUME Controls: British make, 1 meg. at 1,6
each. i
E.C. “'"l‘l1neon"’ Tuning Indicators, as .used in
the AVC, Five ” meon type, 1;3 ecach; slow
motion (epieyclic) drives, fit 24in. shalts, long ZLyin.
spindles, well made in brass, with ball bearings, ratio

8-1, 1/3 each.

PAXOLIN Strip, 2sin. wide, as used for group
bo@rd;, 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, 1o-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, 114 meg., 3/- dozen, new goods; Erie resistors,

2-watt type, 150, 560, 800, 1,200, 1,500, 3,000, 3,900,

7,500, 8,C00, 8,200, 68,000, 120,000, three for 1/6, new
goods; Erie resistors, 3-watt, 390, 680, 1,500, 2,200,
3,300, 4,700, 6,800, 7,000, two for 1/6, new goods.

CLlX Input Strips, A. and E., P.U., loudspeaker,
' ete, 2+, 3-, 4-way, 2/3 dozen; Ferranti wire wound.
resistors, nickel 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
Vdetector or L.F. amplifier, 3/3 éach; Eu%opa
AC/HP, 5-pin base, 3/3 cach (metallising of the
AC/HP may be rather soiled, but all O.KA)‘::

"VAVE traps, ex K.B., iron core, 1/3; switches for

band pass H.F. and dial lights, Wearite type,

1/3. ..
LESSEY, 3 gang, sereened, with one trimmer only,
3/-; straight, no superhei types; condenser drives,

with 2-band scale, less escatch,, similar Polar. VP, 1/9.

NVERTED Type Large Capacily Mansbridge Low
Volt for calhode by-pass, pair in one block, 1/6.

ONE  Units, large circular magnets, bobbins
mostly. O.K., rather soiled, no reeds; 2 for 1/6.
URNTABLES, as used for rotating portables, ball
bearing; 1/6 each, soiled.
ERAMIC Type 3-gang Straight Type Condensers,
with slow-motion drive, offsct, ex Cossor, soiled
but useable; 3/9 cach.
LUG 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 lace plale,
ete., fer use as L.F. smoothing chokes, resist-
ances 750chms, 1,4000hms, 7,5000hms, carry 60ma.
to 100m.; &/9 each,

AXLEY
flange, 4

Switch Screens,

33 % 3%, with fixing
for 1/3. d

Paxolin sheet, 14, %5, Yiu.

thick, 14-16-18in,x7, 2/9 ecach, polished .and matt,
slightly soiled; nearest available to requirements sent.
with long reed, soiled,

C()NE Units, small type,
quite uscable, 1/6 each.
TAL Plates, 3-band, size approx. 6x5, scale 4x 2Ly,
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, g4-band, m

green, red, blue, orange, transparent, brass stiffened
edges, 1/6 each, dial and scale, 67;x4.

OLUME controls, Sator 33 meg. with switch, short

spindle, 2/3 each. British made 5,500 and
10,000 less switch, medium spindle, 2/3 each, not
more than two per customer {(few only in stock).
JPECIAL Note.~We now confine our business to

Mail Order; prompt attention, in rotation.—
. A. Ryall, * Arpehurst,” Marsh ZLane, Taplow,
Bucks, [{108s

QULPIIONE Radio., New Longton, nr. Preston.—
Brand new goods only; P.M. Speakers with trans-
former, 8in Rola and Plessey, 24/6; 8luin Celestion
21/-; Barretter Resistors, 6/-; eélectrolytics, 500v.
gmid. 5/6, 8+8mid. 9/6, 50mid. 50 volt 3/3 Xrie
1-watt resistors, all values, 9d. each; pushback wire,

100ft. coil, 3/-, S.A.E. for stock list. {1081
KECTIFIERS--L.T. DMetal Rectifier, 12v. 1 amp.,

; with instruction sheet, 7/2, post 4d.; ditto with
transtormer and ballast bulb, charges one to six cells,
26/9. Instrnment Rectifiers for meters, bridge tyre

e
well-known make, 11/6, post 3d. ‘T'ransformer. and
Rectifier for 2v.

0.75 amp. charger, 14/8, post 7:i.
Bell Transformers, bakelite housings, 7/6. Tew only,
Centralab Volume Controls with switch, 6/8, post 4d.
Rothermel Crystal Pickups, 35/6. Aerodynamic shape
crystal mikes, less stand, a really good mike, well
known make, 52/6. De Luxe model crystal mike. a
super job, £4/4.—Champion, 42, Howiit Rd., Londen.
N.W.3 ) {1108
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FORTY-SEVEN YEARS

l“ H. WILSON, 5152, Chaucery Lane, London,
w.C.2.

‘Phone: TIfol. 4631.
&) -GANG 0.0005 Mfd. Variable Condensers, first-class
A/ precision job, ceramic insulation, with special
slow-motion drive, no backlash or slip, mounted on

metal irame, rubber sprung (no trimmers), new,

1895 1942 boxed, 7/6; I;~gang 0.0005 mid,, standard type, a/e.
AINS Transformers.~-350-0-350v. 80-100 m.a. 4v.
TO-day, the futu‘{e R of the M 4a., 4v. 2a., screcned primary, input 200-250v.

world may well rest on radio -

A.C., £1; Philips 300-0-300v. 80 m.a. 6.3v. 5a., 4v. 1a.,
input 110-240v. A.C., 17/6.

nd 1 i i RANSFORMERS, L.F., intervalve, various makes
and its appllcatlons. . AS_ a and ratios, 5/-; ILF. transformers, 465kec., un-
means of communication screencd and without trimmers, new, 3/6; Philips

alone, radio is an essential
but invisible chain in both
defence and attack, but it
is less than fifty years. ago
(1895) since Popov and
Rybkin made the first experi-
ments in radio transmission
(for use in the Russian Navy).

Those experiments were only
partially developed in the
last war.  Since then, the
specialised study and practice
of radio science has created a
profession, entry into which
will eventually only be obtain-
able through evidence of
qualification as in the older
engineering professions. The
Brit..R.E.  is assisting in

Ferranti, .3amp., 4/6; Belmont, .3amp., 4/6. one-tenth of a milliwatt to 10,000 watts.
reparing for this future b \ . ; FULL INSTRUCTIONS WITH EACE INSTRUMENT
prep g y ESISTORS, different values, ljwatt 3d., lswatt PRICE 4/6 Postage 3d.

holding examinations twice
yearly in principal centres
throughout the British Empire
for those who wish to become
qualified.

Copies of past Examination papers
and the regulations governing mem-
bership may be obtained at five
shillings and sixpence, post Jree,
from :

160ke. intermediate frequency traunsformers, air-space
trimmers, 1/6.

MAINS H.F. Chokes, for interference suppression.
2/6; L.F. chokes,,20hy. 100 m.a., 15/-.

HORT-WAVE Choke, 2/-; short-wave double-wound
filament choke, 1/-

J. Tubular Condensers, N.I., 0.0001,
0.0003, 0.0005, 0.005, 0.01, 0.05, 6d.

TI‘LC.CA Tubular Condensers, 0.00015, 0.01, 0.05 5d.,
0.1 7d.,, 0.25 1/-, 0.5 1/6; T.C.C. tubular elec-
trolytics, 25mid. 25v. 1/9, 50mid. 25v. 2/-, 25mid.
50v. 2/-, 50mfd. 12v., 2/-, 2mid. 250v. working, 1/9.

B
LOUD Speakers, extension “* Goodmans,” no trans-
- Eormgzr, 8in. 17/-; ‘ Celestion,” with trans-
former, 7in.,

ICA Condensers, 30m.mid. and 0.0005 and 0.0001,
wire ended, 8d.; assorted mica condensers,
0.0001 to 0.01, tag or terminal type, 1/-.

ANSBRIDGE . Type Paper Condensers, 0.25 to
4mid., various malkes, from 9d. to 3/-; Ceramic
pre-set condensers, 6d.

HORT and Medium Wave Band Coil, in aluminium

- can, with small ceramic trimmer, new, 2/6;
lfhilips dual range acrial coils (no reaction), with
air spaee trimmers, cireuit, 1/86.

TAPPED Majns Dropping Resistances, approx.
800ohmns, standard for Pye, Lissen, etc., 2amp.,
3/6; Replacement for line cord resistances, 950ohm,
6/-; 7500hm, 4/6; 360ohm, 4/3; 801 Ferguson .4amp.,
6/6; 802 Fergusom .4amp., 6/6; Vidor .3amp., 4/6;

0.0002,

4d., Yawatt 6d., lwatt 8d.

CELLULOID Dials Only, ' Selmer” calibrated 3-
wave band, coloured, 3d.; sleeving, red, black,
yellow, blue. green, brown, good quality, 4l6d. per
vard length; screened cable, single 1/- per yard, twin
1/6 per yard; terminals, tclephone, nickel plated,
3d.; also patent spring type for quick attachment
of wire, 3d.

ALVE Ilolders, Bnglish chassis type, 4-pin, 4d.;

5-pin and 7-pin, 6d.; Lnglish Octal, 6d.; Ameri-

can U.S. type, 4-, 5, 6- and 7-pin, and International
Octal, 6d.

AXOLIN Panels, flat, strong, 9in.x15in., 3/-;

A.E., P.U. or L.S. Paxolin strips, complete with

péugs, Sd/.; terminal strips and group boards, Irom
3d. to 1/-

1009,

British

Design \

Answers. all QHM'S LAW problems—jor example:

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

What \ivill be the voltage with watts value W
and [ current flowing ?

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

What current will fiow 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 resistance where watts W
is atcurrent 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 wat:age of I current at E
voltage ?

The scales read from 1 millivols to 1,000 voits, From 1 ohm

0 1,000,000 obms, From I milliamp, tc 10 amperes, From

Order at once whilst deliveries are good
IONIC LABORATORIES LTD.
514, Ipswich Rd. Trading Estate, SLOUGH. BUCKS, ENG.

A few only !l
7-VALVE CHASSIS

complete with valves and

10" SPEAKERS

Th ENJAMIN Transieeda, brand new, 8/6; toggle
e switches, = s.p.s.t., 1/6; bandpass coils,. 1/3; KNOBS AND FIXING ACCESSORIES INCLUDED
British Instituti()n e&;rial +h H.lF.ldlua,l 1‘21.hngie1 coilsl(smallt), Witlelddméﬂti
2/6 each; dial lamp holders, clip-on type, .; stee > 9 .
chrassis, used, drilled, strong, 1/3. . Spemﬁcahon. 1
of I_IOURS ;. 9-6 p.m., Saturdays 1 p.am.; C.0.D. orders J’wave bands Super-Het. (long, me-
. R do En ineers : acceptedi meces sub]cctb to ?lggrﬁtiolg thhouc‘ dium and short). Full A.V.C. Split
notice; special terms to members o M. Forces and .
’ aaio g Civil Defence workers; licence to export to Northern Dhase-. PUSh-pUH output. Radio-
Duke Street House Ireland and Irish Free Statc; .please add postage for aram connections. Superb tone. 8
egnguiries and mail orders. N
Duke Street watts output approx. Excellent

Mavfair

London, W.1

5645

LONDEX BATTERY

CUT-OUT

e TYPE LF/C

s H. WILSON, 51-52, Chancery Lane, W.C.2.
{1113

) Wanted X
TELSEN Timeswitch, 1 or 2.—Perleman, 31, Fitzroy
8q., W.i. [1070

" FFICIENT. Presclector.—Full particulars to Nixon,.

20, Brampton Ave., Belvedere, Kent, {1106

‘VE Buy New or Used Radios, amplifiers, meters,
converters, radio and elestrical accessories, ete.—
‘Phene ;. Ger. 4447, [9603

VALVES

range.

Large full-scale illumina-
ted dial 8”x 5”. Stations named.

Price £20 each

including Purchase Tax

MARTINS RADIO

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

Phone : Totlenham 4188.

VALVES,—Thousands in stock; send requirements,
s.a.e.—Davies, 28, Mount Vernon Cres., Bar?ls})qué

IVOR  Receivers, slightly used,
State requirements.—Trueman,
Liverpool, 4.

Simple, robust and sen-
sitive. Works in any
position. Suitable for
ships, vehicles and  sta-
tionary plants. Heavy
silver-to-silver contacts,
No mercury.

: Asic for Leafiet 98/ W.W
LONDEX - LTD [ER9

MANUFACTURERS OF RELAYS 01\%%%“&‘%?&%%&)@1131{ PRODUCTS, Ltd., Wil
AMERSAY 207-ANERLEY ROAD- LONDON-S-E-20 sroiftiSTEis0ro L lesden, N.W.10. Wil. 6486 (3 lines). 9552

reasenable prices.

153, Ince Ave.,
’ 11078 ROTARY
Wanted WAR CONVERTERS

ALVES Wanted, any guantity from one upwards; . -
also test equipment, service sheets and spares.— Petrol Electric Genemt"‘g Pla“ts! H.T.
J. Bull, 4. Melthorne Drive, Ruislip. [9732 Generators, D.C. Motors, Frequency
Changers, etc., up to 25 K.V.A.

. REPAIRS AND SERVICE
UI.P. Repair All Mains Transformers and Chokes. GHAS- F- WARD 37 WHITE POST LANE,

"Phone : Amherst 1393. HACKNEY WICK E.J9,
—
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—9 VALVES o—

ENGLISH BATTERY TYPES. Many of those listed last month
are still available,

AMERICAN AND INTERNATIONAL OCTAL., Dostly glasstypes
1A4, 12/6 ; 146, 14/~ 3 135, 15/~ ; 105, 16/- 3 163, 15/-;
2A6, 14/- ; 247, 15/- 3 2B7, 15/- 3 5Y3, 14/~ ; 574, 14/8 ;
1V, 12/- ; 648, 14/e 3 6AGS5, 11/6 ; 6AC5, 11/6 ; 6B7, 14/- 3
6B8, 16/~ ; 605, 13/- ; 6C6, 14/ ; 6DG, 14/~ ; 6D7, 15/~
OFG, 1R/« ; 6F7, 17/=; 635, 13/~ ; 6J7, 18/-; 6K7, 13/~
6KS8, 14/- ; 6L7, 13/-; 6Q7, 13/~ ; 687, 14/~; 6US, 11/ ;
607, 13/- ; 6V6, 18/- 3 6X5, 15/-; 625, 18/-; 7V5, 16/- 3
7Y4, 11/-; 12B8, 15/ ; 15, 18/-; 19, 18/~: 244, 13/
26, 11/e; 27, Bfe; 31, 12/ ; 82, 15/~ ; 383, 14/~ ; 54, 15/=;
35, 18/«; 36, 14/-; 87, 11/~ 38, 12/6; 30/44, 12/6 ;
46, 15/~ ; 47, 14/= ; 50, 2B/~ ; 03, 16/- ; 52, R/~ ; 55. 18/ ;
57, 14/= ; 58, 14/= ; 59,16/ ; 714, 11/~ ; 76,10/~ ; 77, 15/=
79, 15/-; 80, 14/6 ; 83, 18/-; 84/624, 14/6; 85, 1R/-;
2101 15/~ ; 2108, 15/- ; 2151, 14/-. ~ '

RECTIFIERS. Non-B.V.A. Replacement types, all 14/6 each.
Replacements for: American 80, 5Y3, 5Z4. Marconi Osram,
UB0, U10, U12, MU12. Mullard, IW2, IW3, IW4, DW2, DW3,
Cossor, 422BU, 506BU. PBrimar, R1, R2, RS. Phillips, 1821,
2te., ete.

MAZDA OCTALS. Mullard E types, Bnglish B.V.A. types,
most numbers in stock. The fact that you do not see the valve
you want listed does not mean’that we have not got it; in any case
we'may be able to get it or suggest a su’table alternative.

—eo SPARES o—

MAINS TRANSFORMERS. Fully shrouded, 350-0-35, 120 m.a. *
8.3 v. 3amp.: 5v.2amp. ; for 200-250 mains, 22/6,
CONDENSERS. 8 mfd. electrolytics, 500 v., 4/9 : 8x8. ditto,
9/3 ; paper, 500 v., .5, 1/6 ; .25, 1/3; .1,10d. ; 06 9d : .04
8d. ; 01, 84. 3 003, .003, .002; 001, all 6.

BRESISTERS. 10 watt up to 2,000, 2/8 cach.

VOLTAGE DROPPERS for most sets, from 4/6 each.

G.I & C,1.0, replacements. resisters, 6/- each. :
CONNECTING WIRE, 2/~ } 1b. reel, sleeving suitable for above,
43, yd. SOLDER, resin cored, 5/6 1b. or 1/- coil.

YVALVE HOLDERS, English, 5 and 7 pin, 84. ; American, 4 5,
6 and 7 pin, Mazda and ordinary octals, 1/= each.

Terms: Cash with order or 0.0.D. Postage, etc., exira on
orders. under £3, Callers and 'phone orders are not welcomed.
Pleasze post your order.

J.

. ® & o ®

BULL & SONS

Radio House, Melthorne Drive,
RUISLIP, MIDDX.

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.

QOur 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

AR AN SR EARKARKERERNRRANEKMARKAR AR AAAAARARNAAT O N
(Post in vnsealed envelope, Id. stamp.)

Please send me free details of your Home-Study-

Courses

A

wusEERRNI PN NI RSB

AAEARSENAKARARANAMAR

PRACTICAL\ Radio
! LP.R.E, R.A

1‘/ IDWEST, etc, we are the American experts.—
Bennett’s, 4, Humberstone Drive, Leicester.

[11¢c4

ETROPOLITAN RADIO SERVICE Co. Guarantee

Repairs to American and British TReceivers.

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

TRANSFORMERS, pick-ups, mdtor rewinds, repairs
of all descriptions to ‘the wireless trade.—
Marshall, 137, Windmill Lane, Nottingham {10983

NY Type Auto, Record-changing and Elec. Grame.
Motor Repairs. Prompt service,—Barden, 241-3,
Cambridge Heath Rd., E.2. Bishopsgate 1105, (1084

CCURATE Radio Hewinds, mains transformers,
Fields O.P. transformers, etc., and all Joudspeaker
repairs; prompt service.—Southern Trade Services, 75a.

George 'St., Croydon. {1039 .

B .
l\/ AINS. Transformers Service, repairs, rewinds, or

- . construction to specification of any type, com-
petitive prices and prompt service.-Sturdy Electric
Co., Ltd.; Dipton, Newcastle-upon-Tyne. [9651

“QERVICE with a Smile.”—Repairers of all types

ot British and American receivers; coil rewinds;

American valves, spares,. line cords.—F.R.I., Ltd.,, 22,
Howland St., W.l. Museum 5675. [8934

) TUITION
ORSE and Wireless, evening tuition. Partics.
stamp.—Masters, 43, Grove Park Rd., W.4. [1116
ADIO  Training.—P.M.G exams. and LE.E.
Diploma, prospectus free.—Technical College,
Hull . {0611 |
MORSE Code Training in Your Own Home; * Booi
of Facis" {ree.—Candler System Co. (W.0.),

121, Kingsway, London, W.C.2. [9744

Postal Courses, coaching for

F., ALD, exams.; booklet free.—
Secretary,. I.P.R.E., Bush House, Walton Avenue,
Henley-on-Thames., - . [9547

ADIO Engineering.—Television 'and Wireless Tele-
LV ‘graphy, comprebensive postal courses of instrue-
tion.—Apply British School of Telegraphy, Ltd., 179,
Clapham Rd., Londoa, 8.W.9 (Estd. 1906).
struction at school in wireless for H.M. Merchant Navy
and R.AF.” ) {9249

’ TECHNICAL TRAINING

REAT Possibilitres Exist for Technically Qualified
Enginecers key men in wartime and afterwards.
Through the home-study courses of The T.I.G.B. take
a _ recognised engineerilg  qualification =~ such as
A.M.1L.Mech.E., . M. . K., A F.R Ae 8,
AM.LChem.E,, C. and, G., ete., in which examina-
tions the T.I.G.B. studenis have gaired 25 FIRST
PLACES and ITundreds of Passes. Write to-day for
“The Engineer's Guide to Success'’~Free—containing
the world’s widest choice of engineering courses cover-
ing all branches including Aeronautical, Mechanical,

Electrical, Wireless, Chemical, etec.

HE TECHNOLOGICAL INSTITUTE' OF GREAT
BRITAIN, 82, Temple Bar Touse, London,
1.C.4 {9335
BUSINESSES FOR SALE OR WANTED
“IMPUE Wireless and Electrical T'rader ” is an: essen.
tial part 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 subscrgptlon, to the trade only, 17/6 per
annum, post iree.—Send your trade card for specimen
copy to Dorset House, Stamford St., London, Smlzll4

FATENT NOTICE

ILE Proprietors of British Patent No. 504934.
dated November 1, 1937, relating to Improve
ments in Closures for Evacuated Envelopes and Metbod
of Manufacturing the same, are desirous of enterina
into arrangements by way oi a licence or olherwise
on reasonable terms for the purpose of exploiting the
above patent and ensuring its practical working in
Great Britain.—Inquiries to Singer, Ehlert, Stern and
Carlberg, Chrysler Bldg., New York City, [N0&2
AL 107

MISCELLANEOQOUS
\/ ANTED. “ Douglas” automatic hand coil winder,
please state price and condition,—Box 2691, ¢/o
Wireless Werld: {1098

_F. Oscillator —Engineer has for disposal to. manu-
A facturer economical design for variable frequency
oscillator —~Box 2692, cfo Wireless World. [1105

GENERATE Free Electricity with the Wind, bnild
your own wind charger, for lighting and battety

charging; drawings, instructions for building, mast
head, vane, Dro eller, 2/6, post 24d.—W. Pearce,
Midtaphouse, Lis eard', Cornwall. - {1100

N()TICE to Watchmakers. —'The material famine. 6
(Jeneva watch movements, 7/6 the lot; 6 Eng-
lisn lever movements, 12/6 the lot: 6 keyless move
ments, 9/- the lot.—Merkel's, Watchmakers, Pilgrim
St.. Newcastle-on-Tyne. All from goild and silver ?;Slels‘gf

Also in-.

What's in
a Name?

A rose, said Shakespeare, would. smell.
just as sweet by any other name—or
words to that effect. Maybe. But

‘what if it were ¢ Stinkwort™ . .., .?

In commerce however, a name takes on
a new and greater significance—it is

your pre-purchase. guarantee of quality

. .. .of value . . .. of reliability:
which, of course, is just the reason why
we are so proud to mark our products
with the name “GARDNER.” So
when next you need Small Power
Transformers up to 4 kva and thesc
qualities are a pr;e-requisité-- well,
there’s a lot in a name. Do please
quote priority humbers on your orders:

GARDNERS RADIO, LIMITED

INTERNATIONAL CORRESPONDENCE SCHOOLS

SOMERFORD e CHR!STCHU_.RCH o HANTS

-

=% For THE
RADIO SERVICE MAN,
DEALER AND OWNER

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

Dept. 38, international Buildings,
Kingsway, London, W.C.2
- Please explain fully about your Instruction in
the subject marked X. . LR
‘ coﬂaplete Radio Engineering
adio Service Engineers
Elementary Radio Television
{f you wish to pass a Radio: examination,
indicate it below. L
Inst. of Wireless Technofogy
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony "and
) Telegraphy for Aircratt
City and Guilds Telecommunication-

* Name....... CAgEa
AQATESS soreerreriissonssresnnasstesesroninesscsnnisens

{Use pc!;;ﬁ; stamp on unsealed enve!oi;e) . -




Advertisements

Wirceless World

Jury, 1042

 arway

NGINEERIN!
PORTUNITIES

This unique Handbook
shows the easy way to
secure A, M.LC.E,

similar qualifications,
GUARANTEE—‘ NO PASS—
NO FEE.” Details are given of
over 150 Diploma Courses in all
branches of Civil, Mech., Elec., Motor,
Aero., Radio and Production Engineering, Draughtsmanship,
'l’racmg, Inspection,Government Emp]oyment, BUILDING (great
scope), MATRIC,, R.A.F. MATHS., etc. Book and subsequent
matter sent (post free) on receipt of 21d. stamps. Men with

Radio knowledge can oblain attractive posts in the Services,
BRITISH INSTITUTE OF ENGINEERING
TEGCHNOLOGY, 387, Shakespeare House,

post free

17, 18, 19, Stratford Place, London, W.1

't»~"-“C°SMOCORD"-«-«3‘
CRYSTAL PICK-UP

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

Retail Price
30/=
Plus Tax -

Registered Wholesalers cnly supplied.

SOLE SELLING AGENTS:

SALE, TILNEY & Co., Ltd.,
3, LLOYD'S AVENUE, LONDON £.C.3.
*Phone: ROYAL 481L

g § 5 W § 5 W € 5 Wi § 5 Wi § 5 Wiy € 5 Wi £ 3 Wi € 3 Wie § 5 Wit

%»so-swsuq.ususﬂ‘u\:
;;-susnsusususnsus

BOOKS, INSTRUCTIONS, ETC.

tion Heard. Size 40x30in, 4/6, post 6d.; on
linen, 10/6, post 6d.—Webb’s Radlo 14, Soho S'
London, W.l. ’Phone: Gerrard 2089, {9947

VERY Radio Dealer Who is Not a Regular Reader

of “The Wireless and Electrical Trader ” should

send his trade card at once for a specimen copy and
full details of the “ Trader ” Services, ° 'Fhe Wireless
and Electrical Trader ' has the widest influence, ahd
is read by all the leading manufacturers and traders,
Trade only, 17/6 per annum, post iree. Published at
Dorset House, Stamiord St., London, S.E.1. {0615

L.R.S offers from stock a limited
number of STUART No. 10 & No. 11
Centrifugal PUMPS

Suitable for all pumping purposes, for hot or cold water.

No. 10. 100 gals. per hour Carr, 2/~ exwra ...
No. I, 280 gals, per hour Carr. 2/~ extra

Prices mclude Foot-
valve, Strainer and
Hose Union.

Suitable Rubber
Hose available
from stock.

Please enquire regarding delivery of:
No. 12, 560 gals, per hour Carr. 3/- extra ...
A Useful Accessory

The STUART AUTOMATIC FLOAT SWITCH, dependable
and easy to install, is the best method of controlling water-

£ 12 0

level, Immedlately water rises in the sump the Float
Switch starts the motor pump. Price, complete with all
fittings, £2 5 0. Postage |/-.

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

LONDON RADIO SUPPLY CO.

Est. 1925
“WINDEN,” ARDINGLY RD., BALCOMBE, SUSSEX.

. : for
QUALITY COMPONENTS
& ACCESSORIES

SPECIAL TERMS
to members of H.M. Forces and Civii
Defence Services.

Our technical advice is at your service.
Cee also Classified Advertisement, page 22.

' 5]-52 CHANCERY LANE.
LONDON . W. C. 2. Telephone HOLBORN 453!,

JZCOw

-ZmIUv—=COm

RELIABLE AMPLIFICATION

The TRIX ELECTRICAL COMPANY LTD,
68, Bolsover St., London, W.1.Euston 5471

040 R R

CLASSIFIED ADVERTISEMENTS
intended for the AUGUST issue . can . be
accepted up to First Post on Wednesday,
July 8th.

AeRKZEEEZARRRAN,
amwm Y

EBB'S Radio Map of the World Locates any Sta-

—“UNIVERSAL CIRCUITS "—
by R. S. Roberts, M.Brit.{.R.E., AM.I.R.E.

Three folders and a thirty-six page kooklet, present-
ing the main principles of radio circuit operation |
in a concise and convenient form for the pocket

1. The Transmitter
i, The T.R.F. Receiver :
1il. The Superheterodyne Receiver

By means of hinged flaps, the charts give a large
number of recognised alternatives for each stage: |
To assist the student in memorising and under:
standing these, a logical five-colour scheme has bsaen
adopted throughout

Price complete 8734 post free, from
The Bookstall
NORTHERN POLYTECHNIC

HOLLOWAY, LONDON, N.7

HILL axo CHURCHILL

BOOKSELLERS

SWANAGE  DORSET
°
ENGLISH & AMERICAN BOOKS
IN STOCK ON

RADIO ENGINEERING
AND TELEVISION

CATALOGUE ON A'PPAICATIQN

Thes 7

W. BRYAN SAVYAGE LTD.

r— VALVES & BARRETTERS —

Prices include postage & packing. Terms: Cash with order.
Cl & CI1C equivalents, AC/HP (HF pen), HL44 HLAG,
tA4E, 1B4E, 2101, 71 A, all 10/- each

VME4 EMI, EZ3, 30, 35 51, OIA, I5, 49 76, 6U5, 6G5
6G5G, 6USG all Il’6 each.

Genu.ne Philco replacemenc coils, etc., at hst pnces
No lists, Please send stamp with enqumes

E. H. ROBINS TRADING CO. LTD.

“Torvista,”’ 44 Kyie Grescent South, Whitchurch, Glam.

GROUP

LONDON
MELBOURNE
PARLS
- NEW YORK
= L0S ANGELES

INVENTORS

We Cominually seek
products in all branches of industry
for development and producuon by the
manufacturing companies of
Simmonds Group throughout the world.

SIMMONDS ‘DEVELOPMENT CORPORATION LTD+-BUSH HOUSE- WC2

new invenuons and -

the
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